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ACTTON WORANPIJM FOP 'WF DIRFCTOR 

SVPJCT : Project ~flh0i.i rat ion -Sudan Pcforestat j on and 
Anti -fiesert j f icat ion Project (650-00821 

Your approval is requi red to authorize a six year grant to the Government of 
Sudan IGCS), in the amount of $8,000,000. from Sect ion 103 of the Foreign 
Assistance Act (ARDN) , for the Sudan Reforestat ion and Anti -Desert if jcat ion 
Project. The proposed FY 1987 obligation for this project is $2,000,000. 

A. Background 

The Sudan Reforest at i on and Ant i -Desert if i cat ion (SRAAD) Project i s designed 
to support Sudanese efforts to restore and sustain agricul tural production, 
and to rehabilitate drought-affected areas in order to halt desertification. 
The Project will provide support to these efforts in two ways. First, it will 
assist the GOS in developing more efficient techniques for collecting and 
evaluating data on the tree and vegetation cover in southern Kordofan and 
southern Darfur, two of the areas hardest hit by the recent drought. Second, 
it wi 11 provide technical and financial resources to support rural 
institutions and communities in southern Kordofan in improving the management 
and conservation of their existing forest resources and in expanding the 
utilization of trees and shrubs in their apricultural production systems. 

The SRAAD Project is consistent with IISAID1s overall strategy in Sudan. The 
maintenance of existing forest resources and the development of new ones is 
critical for sustaining rainfed a~ricultural production systems - a najor 
objective of the Country Pevelopment Strategy Statement. The Project is also 
respons i ve to the growi ng Agency-wi de concern for i mprovi ng the managemen t of 
natural resources. Furthermore, the Project is st ructured to incorporate the 
experience of previous USAID investment in the forestry sector, most not ah1 y 
the Eastern Forestry Project with CME, as well as to support the numerous 
other USAID-f inanced activities in the Kordofan Region. 

B. Project Description 

The goal of the Project is t o  reverse the process of desertificat ion and 
declining soil productivity which have led to a decline in the agricultural 
productivity and income of tradi t jmal farmers in western Sudan. The dual 
purposes of the Project are: I ) +o develop a sound information base for 
planning, managing, and moni toring forest resources through vegetat ion mapping 
and forest inventories in western Sudan; and 2) to rehabilitate land and 
forest resources in five rural council areas of southern Kordofan through 
participatory forest management and anroforestry act i vi t ies. The SRAAI? 
Project- i s a&ordingly designed wi th two components . 



The Resource Inventory Component addresses the GOS's need for more ohjectivc 
information on the condition of forestry resources and the extent of 
desertification in western Sudan. Specifically, i t  will support production of 
base maps for southern Kordofan and Oarfur as well as GOS efforts to rltjlize 
satellite imagery to measure and map the extent of existinp forestry 
resources, their rate of depletion, and their repenerati ve capacity in these 
areas. This component wi I I also support fi eld surveys, in those areas 
identified as promising by the satellite imagery, to provide basic data about 
marketable t imher, hui lding materials,, woody hi omass as 3 source of energy, 
and the current limits of the Gum Belt. Finally, the cornponznt will Sllpport 
the translation of the collected data into management recommendations for 
forestry resources in the project area. 

Implementation of the Resource Inventory Component will occur in two phases. 
The first phase, which will be limited to an area covered by six satellite 
images including the admini ;trative boundaries of Five specific rural councils 
in southern Kordofan, will test the proposed methodology and assess the level 
of information which will he required to improve the management of forestry 
resources. This preliminary phase is expected to take from 18 to 24 months. 
The second phase, which will proceed on the basis of an evaluation of the 
previous effort, will include a significantly larger area, covering all of 
southern Kordofan and southern Darfur. 

The Resource Rehabilitation Component, will provide dirxt remedies for the 
problems of environmental deprada t ion and desert i f icat i on. The strategy for 
this component is to establish and develop an extension and nursery network 
extending from the Regional Center in El Oheid to the village communities of 
the five targetted rural councils of southern Kordofan. Three types of 
activities will he supported by this -component: the establishment of 
nurseries, adaptive research on agrcforestry interventions, and extension 
programs. Five nursery/demonst rat ion ceiiters are planned , one in each of the 
targetted rural councils, to provide decentralized facilities In which to 
carry out each of the three types of activities. A further one hundred 
self -help vi I I age nurseries wi 11 be supported wi th technical assistance and 
limited supplies, as a decentralized network for providing sufficient 
seedlings to local farmers. Extension services aimed at introducing and 
sustaining increased utilization of trees in traditional agricultural systems 
wi 1 I a1 so be supported by this component. 

At the end of the Project the following results are expected: 

- A system for monitoring forest resource degradation and 
desertification for western Sudan will be available. 

- An improved data base will he available for planning in the forest 
sector. 

- Plans will be implemented for development, conservation, and 
management of forest resources based upon vegetation mapping and 
forest inventories in five rural councils in southern Kordofan. 

- Comnuni ty forests will be establ ished and managed. 



- blanagement of existing forest areas and new tree plant illg in the f i v e  
rural counci 1 s wi 1 1 provide increased suppl i es of tree products , 
woodfuel, poles, and improve soil productivity and conservation. 

C. Financial Summary 

The following table summarizes the sources and u s s  of project financing. 

Sources and Uses of Funds 
(US Do1 lars) 

Description 
USAID GCS* Total Project 

Cont r i but i on Cont ri but ion Costs 

I .  Technical Assistance $4,392,667 $962,256 $5,354,923 

2. Training $1 21 ,304 $383,945 $505,249 

3. Connnodities $2,211,926 $425,830 $2,637,756 

4. Construction $0 $1,135,230 $1,135,230 

5. Logistical Support $459,933 $3,794,426 $4,254,419 

6. Evaluation and Audit $95,507 $128,144 $223,651 

9. Cont i ngency - $71 8,603 $670,169 $1,388,772 

TOTAL PR.CJECT COSTS $8,000,000 $7,500,000 $1 5,500,000 

*Note: The foreipn excbnge rate used in developing this budget is 
$US I = 4.1 Sudanese pounds. 

D. Project Review 

a The project connnittee met on Monday, July 13, 1987, to review the Project 
Paper. The f 01 1 owing i ssues were d i scus sed . 

- The project committee recommended that the discussion of the SRAAD 
Project's relationship to the proposed World Bank Forestry Project be 
expanded and that AID'S comnittment to donor coordination be 
strengthened . 



- The s ta tus  of pendinp fores t ry  legis la t ion was discussed in re la t ion  
t o  proposed project a c t i v i t i e s .  While i t  was agreed that  the 
proposed Forestry Act would great ly  f a c i l i t a t e  project a c t i v i t i e s ,  
i t s  passage was only immediately c r i t i c a l  t o  the woodland management 
ac t i v i t i e s .  Nevertheless, i t  was agreed t o  include a covenant in the 
Project Grant Agreement t o  reinforce AID1 s in te res t s  i n  the 
legis la t ion.  

- The project committee endorsed the decision t o  include commodity 
procurement in  the  technical assistance contracts provided the 
contractor was capable of hand1 ing the procurement. I t  was noted 
that  where special circumstances warrant, A I D  may be required t o  
provide d i r ec t  procurement support. It was agreed that  a1 l passenger 
vehicles wi l I he covered by the  Africa Bureauf s blanket waiver, and 
that separate wili vers f o r  the  motorcycl e s  and trucks would be 
devel oped. 

- In terms of the technical 'assistance remirements f o r  the project ,  
the  committee agreed t o  s o l i c i t  a non-competitive waiver t o  employ 
the Regional Center f o r  Survey Services, Mapping and Remote Sensing 
(RCSSMPS) t o  i mpl ement the  Resource Inventory Component. The 
technical ass i  stance requi ren~ent s of the  Resource Rehabi l i t a t  ion 
Component were a l so  discussed in  de t a i l .  The committee noted the  
need f o r  both the re la t ive ly  high leve ls  of technical proficiency to  
produce plans from the data gathered by the Resource Inventory 
Component and the  grass roots organi zat ion t o  provide ext ensi on 
support. The commit t e e ' s  discussion centered around what type of 
organization - e i t h e r  a Private Voluntary Organization (PVO) o r  a 
commercial consulting firm would be most appropriate t o  implement the 
project. I t  was agreed t o  send out a Request f o r  Expressions of 
Interest  t o  both PVOs and commercial consulting f i nns t o  ascer ta in  
the market f o r  organi zat ions t o  implement the project. 

- The issue of sa la ry  supplements was a l so  discussed in l igh t  of the  
recent AID/W guidance provided i n  S t a t e  1 73326. Salary supplements 
have been included in  the project i n  the  form of project re la ted 
travel and per diems, a s  well a s  housing allowances f o r  remote 
project s i t e s  i n  El  Obeid. These supplements a r e  considered 
essential  t o  a t t r a c t  the  technical and managerial s t a f f  t o  work in  
remote project sites and undertake the  types of f i e l d  work which i s  
necessary t o  achi eve project object ives . These suppl ement s a r e  
permitted under host country law and a r e  reasonable in  reference t o  
the employees ' base sa la r ies .  

- The project comni t t e e  a1 so suggested reducing the  number of proposed 
covenants. 

E. Legal Requirements 

I .  Congressional Notification 

The Congress was not if  ied that USAID intends t o  authorize $8 mill ion 
f o r  the  SRAAD Project in  a separate not i f icat ion.  As per S t a t e  
146652, the  required IS day waiting period expired without objection 
from Congress. 



2. Availability of Funds 

AID/W informed USAID/Sudan May 14, 1987 in State 146652 that 
$2 million of FY 1987 ARDN is available for obligation. 

3. Ini t ial Envi ronmen tal Examination 

USAID/Sudan requested the clearance of GC/AF and the concurrence of 
the E.f ri ca Bureau Fnvi ronment Officer to approve a negat i ve 
determination for the Project in Nairobi 00410. The Africa Eureau 
Environmental Off icer concurred and AFR/GC cleared for a nepat i ve 
determinst ion on February 3, 1987. 

4. Waivers 

USAID/Sudan requested a waiver of other than ful I and open 
competition for the procorement of technical assi stance services 
from the Regional Center for Services in Surveying, Mapping and 
Remote Sensing (RCSSMRS) in Khartoum 7209. State 243450 provided 
approval of the Assistant Administrator for this waiver. 

USA.ID/Sudan wi 11 request a source origin waiver for the procurement 
of SO motorcycles and 1 heavy truck at a later date. All other 
project vehicles wi I1 be purchased under authority of the Elanket 
Waiver for vehicle purchases in the Sudan. 

5. Conditions Precedent and Covenants 

The proposed Project Grant Agreement, attached in annex to this 
P.cti on Memorandum, calls for a series of CPs and Covenants requiring 
rhe GOS to a) establish a project steering committee, b) establish 
separate 1 ocal currency accounts, c) appoint qua1 if i ed personnel , d )  
establish an evaluation program, e) make funds available for audits, 
f )  monitor the environmental impact of project activities, g) make 
land avdlable ior nurseries, and h) meet with AID and various GOS 
representa:ives prior to the end of the project to formulate plans 
and secure financing for the maintenance of project services and 
activities. 

6. Certifications 

Section 611(a) - The Project Paper indicates that all the technical, 
engineering and forward planning required to impiement the project 
have been done and that the cost estimates in the amendment are 
reasonably firm. 



E. Project Implementation 

1 . The responsible AID officer is Marion Ford, Chief of the IJSAIn/Svdan 
Agricultural Division. Pe will be assisted by PSC forester Tahir 
Qadri . 

Under Section 4A(1) of D@A 551, y w  have the authority to authorize a 
project provided that the project: 

a) Does not exceed $20 mi 11 ion over the approved 1 ife of project ; 

b) does not present slgnif icant pol icy issues; 

c) does not require issuance of waivers t ha t  may only be approved by 
the Assistant Admjni strator for Africa or the Admini st rator unless 
such waivers are approved prior to authorization; and 

d) does not have a life of project in excess of ten years. 

IVith the approval of the Assistant Administrator to waive the 
competition requirements to allow non-competitive procurement with the 
P.CS,cMRS, all the conditions listed above have been satisfied. MA 551 
permits you to authorize the Reforestation and Anti-Desertification 
Project. 

G. Recommenda t i ons 

That you sign the attached Project Authorization thereby authorizing $8 
million in life of project financing for the Sudan Reforestation and 
Anti-Desertification Project. 

Attachments: A) Project Authorization 
B) Project Paper 
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A G E N C Y  FOR I N T E R N A T I O N A L  I.JEVELOPMEN1 
W A S H I N G T O N .  0 C 20523 

ACTION MEMORANDUM FOR TI173 ACTING ASSISTANT ADMINISTRATOR FOR 
A S R T C A  

FR,OM : AFR/PD, Carol Peasley 6, 
SUl3JECT: Justification for Other Than Full and Open Competition 

to Obtain Technical Services through a Contract with 
the Regional Center for Services in Surveying, Mapping 
and Remote Sensing (RCSSMRS) in Nairobi, Kenya for the 
Sudan Reforestation & Anti-Desertification Project 
(SRAAD) (650-0082) 

Problem: Your approval is required under AIDAR 
706.302-70(b) (3) (i) for a waiver of full and open competition 
in order to award a four-year contract to the Regional Center 
for Services in Surveying, Mapping and Remote Sensing (HCSSMRS) 
in Nairobi, Kenya for required technical services and related 
commodity procurement under the Sudan Reforestation & 
Anti-Desertification (SRAAD) Project. The Mission Director 
cannot exercise AFR Delegation of Authority (DOA) 551 to 
authorize the project until the req~ested~waiver has been 
approved by the AA/AFR. A $2 million FY 1987 OYB August 
obligation is planned. 

Background: The purpose of the Sudan Reforestation & 
Anti-Gesertification Project is: (1) to develop a sound 
informstion base for forest resource development planning and 
management In Kordofan and Darfur through 
vegetation/physiographic mapping and a forest resource 
inventory; >and (2) to develop and test models for appropriate 
land use based on available resources and needs of the local 
population which will result in increased and sustainable 
supplies of food, fuelwood, charcoal, gum arabic and other 
forest products. The Project Indentificacion Document (PID) 
was approved by the Sudan Mission on April 27, 1987. 
Anticipated life-of-project (LOP) funding is $8 million. 

DLscussion: The SRAAD Project Paper (PP) was reviewed in 
U S A I D / S U ~ ~ ~  and an FY 1987 authorization/obligation is 
anticipated. The objective of the Project is to reverse the 
process of desertification and declining soil productivity in 
Western Sudan. The resource inventory component of the project 
will address the Government of Sudan's (GOS) needs for 
reliable, quantifiable information on the condition of its 
forestry resources and the extent of desertification in the 
Kordofan and Darfur regions. During the past year, with the 
assistance of A.I.D. financing, the GOS was able to use remote 
sensing data from satellites to improve its crop yield 
forecasts. The introduction of this technology in Sudan has 
allowed Sudanese scientists and planners ta reduce the gap 
between information acquisition, analysis and effective action. 



The Sudan Mission proposes to contract w i t h  t h e  IICSSMUS in 
tl;i ir,;L)i, Kenya aa prirne contractor to provide the required 
technicaL dvsistanco for the analysis of remote sensing data 
and subsequent production of base maps and f o r 2 s t  maps for th .?  
Western Suasn region. The RCSSMRS was established in 1975 
under the sponsorship o f  the United Nations Economic Commission 
for Africa (ECA) to provide specialized services to the 
couniries of Eastern and Southern Africa. The United States 
Governncnt (and A.I.D. in ?articular) has played a major role 
in establishing and supporti.ng RCSSMRS. 

The Sudan Mission believes that the noncompetitive selection of 
tne HCSSMRS to provide the technical services described above 
is justified on the basis that: 

I.. It would serve the U. S. foreign assistance objectives of 
strengthening regional cooperation between African countries by 
utilizing the services of a recognized regional African 
institution such as the Regional Center for Services in 
Surveying, Mapping and Remote Sensing (RCSSMRS!. Also, it 
would serve the U.S. toreign policy objective of providing 
support to an indigenous African institution that A.I.D. was 
i n s t ~ u m e n t a l  in establishing. 

2. necause of its geographic proximity to Sudan and its good 
institutional relationship with Sudanese organizations, the 
HCSSMRS would more effectively support and sustain the 
technical services required by the GOS both during the Sudan 
Reforestation & Anti-DesertiEication (SRAAD) Project and after 
its completion than other similarly qualified organizations. 

3. The HCSSMRS is the only regional remote sensing facility in 
Eastern and Southern Africa, It is a technically sound African 
institution which has had extensive experience in supporting 
national remote sensing and mapping programs of countries in 
the region. In addition, it has close affiliations with 
several U, S. organizations involved in remote sensing and 
mapping, including the U. S. Geological Survey and the 
Environmental Resources Institute of Michigan. It is expected 
that both of these organizations may be included in the SRAAD 
Project resource inventory as subcontractors to the RCSSMRS for 
specific technical activities. As a member of the family of 
international organizations which are involved in remote 
sensing and mapping services, the RCSSMRS can call upon these 
associated organizations to assist with special technical 
issues, and can recruit widely for specific technical skills 
which may be required. 



4 ,  Recent RCSSMRS experience 1.3 especially relevant to thi? 
S i W D  P r o j e c t .  T h e  Regional Center f o r  Services in Surveying, 
Mapping and Remote Sensing (RCSSMRS) has b e e n  in t Lrna tely 
involved with the implementation of the A.1.D.-financed Sudan 
Emergency and Recovery Information and Surveillance Sys tem 
fSSlUSS) Project. Under this project, the RCSSMRS purchased 
t h e  sate.ll.Lte imagery and constructed the sampling franics for 
Western Sudan which will be utilized by the SRAAU Project. The 
XSSMRS was instrumental in working with the GOS i n  developing 
agricultural reports for the 1986/87 crop year and establishing 
a remote sensing capability within the GOS. The experience 
which RCSSMRS has had with the SERISS Project will permit it to 
move relatively quickly and effectively to implement the SRAAD 
Project's resource inventory activities. The RCSSMRS has 
established close working reiationships with the Sudan 
Institute of Remote Sensing and the Government of Sudan (GOS) 
Survey Department. These existing relationships will be of 
considerable benefit to the SRAAD Project. With headquarters 
in nearby Nairobi, Kenya, RCSSMRS can provide effective project 
backstopping from its location. 

5. There are a number of U.S. firms which have t h e  technical 
capability to provide the necessary satellite data and 
technical interpretation services required for 'he SHAnn 
Project. However, as an African institution established to 
specifically serve African countries in the East Africa region, 
the RCSSMRS has the unique capability to gather and use data 
which would be difficult for U.S. firms to obtain from the 
GOS. Also, it would be difficult for U.S. firms to perform the 
required field surveys and collate and verify the satellite 
data, The close relationship which the RCSSMRS has maintained 
with the GOS has allowed it to develop ground-trathing 
activities under the A.1.D.-financed SERISS Project. The 
RCSSMRS has established relationships with a number of U.S. 
firms and institutions, and it is anticipated that there wili 
be some involvement of these organizations in the SRAAD Project. 

The SRAAD Project Implementation Plan requires the following 
inputs for the resource inventory ccmponent: 

Technical ~ssistance 
Related Commodf ties 

Base Maps 
Aerial Photos 
Additional 
Imagery 
Office 
Equipment 
Vehicles 

Total 

$ 850,0011 
l., 658,OOOl 
860,003 
400,000 



A waiver of the requirement for full and open competition may 
I 

be approved under AIDAH 706.302-70 ( b )  (3) ( i )  "where co~npl.iance 
with full and open competition procedures would impair foreign 
assistance objectives, and would be inconsistent with the 
Eulflllment of the foreign assistance program." However, AIDAR - 
706.302-70 (c) (1) requires that "offers shall be requested from 
a s  many potential afferers as is practicable under the 
circumstances." Here, as demonstrated by the preceding 
discussion, the foreign assistance objectives of: (1) 
supporting a regional institution which A.I.D. has strengthened 
and (2) efficient implementation of the required technical 
assistance would be impaired by award of the technical r 
assistance contract to other than the Regional Center for 
Surveying Services, Mapping and Remote Sensing (RCSSMRS) in 
Naitabi. 

Author&: Under AIDAR 706.302-70 (3) (i) , the Assistant 
Admfnistrator responsible for the project or program has the 
authority to waive the requirement-for full and open 
competition for a single award based on this criteria without 
dollar There are no other grounds upon which thls 
waiver may be justified. 

Recommendation: Under the authority vested in you by AIDAR 
706.302-70 (3) ( i )  , it is recommended that you determine that 
compliance with free and open competition procedures for the 
procurement of technical services and related commodities for 
the resource inventory component of the Sudan Reforestation & 
Anti-Desertification (SRAAD) Project would impair foreign 
assistance objectives, and that you thereby approve a waiver 01 
the requirement for full and open competition to permit 
procurement from the Regional Center for Surveying, Mapping and 
Remote Sensing (RCSSMRS) in Nairobi. . 

Appove 

Disapproved I I 

Clearances: L / .-- I - I .4  

UAA/AFR/ESA, LSaiers ...rd 
AFR/PD/EAP, TLofgren (draft) 
AFR/EA, SMintz (draft) 
GC/AFR, MAKleinjan (draft) 
M/SER/CA, JMurphy (draft) 

I\bCr' D ~ ~ ~ ~ ~ ~ : A F R / P D / E A P ,  W. Darkins:OC/26/87 Rev. 07/31/87 



Projcct Authoriznt ion 

Name of Country : Sudan 

Nome of Project: Sudan Peforestntion and fintj-Dcscrtification Projvct  

Number of Project : 650-0082 

L 1. Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amcnded, 
1 hereby authorize the Sudan Reforestation and Anti-Desertjficatinn 
Project for the Republic of Sudan involving planned oh1 iga t ions of not to 
exceed Eight Mill ion Dollars ($8,003,000) in grant funds over a three year 
period from date of authorization, subject to the availability of fr~nds in 
accordance wi th the A. I .D. OYB/al lotment process, to help In f inancinp 
foreign exchange and local currency costs for the project. The pl armed 
life of the project is six years from the date of initial obligation. 

2 .  The principal purpose of the pcoject is to support the Government of 
Suean's efforts to restore and sustain agricultural production, and to 
rehabi I i tate drought-affected areas in order to halt desert if icat ion. To 
achieve this purpose A .  I . D .  wi 11 finance technical assistance, training, 
equipment and materials, vehicles, and other related costs. The project 
consists of two components: 

(a) development of an information base for planning, manapinp, and 
moni tori ng forest resources through vepeta t i on mappj ng and forest 
inventories in ~ i s t  ern Sudan; 

(3) rehabi I i tat i on of 1 and and forest resources in f i ve rural counci I 
areas of southern Kordof an through part i ci pa t ory forest management 
and agroforestry activities. 

3. The Project Agreement, which may be nepot iated and executed by the officer 
to whom such authori ty is delegated in accordance with A . I . D .  regulations 
and Delegations of Authority, shall he subject to the followjng essential 
terms and covenants and major conditions, together with such other terms 
and conditions as A.I.D. may deem appropriate. 

(a) Source and Origin of Commodj ties, Nationality of Services 

Commodities financed by A . I . D .  under the project shall have their 
source and origin in the Cooperating Country or in countries included 
in A.I.D. Geographic Code 941, except as A.I.D. may otherwise apree 
in writing. Except for ocean shipping, the suppliers of services 
shall have the Cooperating Country or in countries included in A . I . D .  
Geographic Code 943 as their place of nationality, except as A. I.D. 
may otherwise agree in wri tinp. Ocean shipping financed by A.  I.D. 
under the project shall, except as A . I . D .  may othemise apree in 
writing, be financed only on flag vessels of the United States, the 
Cooperating Country, and other countries i ncl uded in Geographi c Code 
941. 



( b )  Condi t i  ons Ijreceilel~ t tcj Li sbut-serxnt 

(1 ) LL ider~ce that the Grar~tee bas establ I s11ea a P~oject Yteenrtg 
Conmi t tee a t  the Na t i onal 1 eve1 wi t h appropr i a te rey~rescr~ t a t i ves. 

(2) Eviderxe that tile Cirantce has establish~c: a separate local 
currency project accoumt for each coniponent of the project and 
has deposi t ed in each such accouct suf f icient 1 ocal currerici es 
to meet project requirements for the first 24 nioriths of the 
project. 

(3) Evidence that the C~antee has transferred s~ff icier~t local 
currencies to a USAID Trust F U I I ~  to meet the est iti~ateu local 
currency costs of project tedmical assistance cont1,actcrs t ~ r  
at least the first 24 months of their contracts. 

(c) Covenants 

The Cooperat ing Country wi 11 covenant in h b s t  ar~ct to : 

Appoint qualified personnel, on a ti~el) bas~s, to all key  
p r ~  ject positions. The Co~perat ink Cour, try and AiL! b;i 1 1 
mutually agree upon the individuals selected for these 
positions. 

Make sufficient land available for the establishment G£ rc~uirea 
Nursery /Ex tension Centers and ccmnuni t); i orest reserves. 

Convene a meeting of representatives from the Regional 
Government, Central Forest Admir'strstion, the Mnistry of 
Finance and Economic Planning, A.1.L;. prior tc the 
completion of the project to formulate a definite plar~ ma 
ident i Ey sources of f d i n g  for mail t enance of the Fro ject 
facilities and services after the en*' of the Project. 

Promptly deposit additional local currencies in the projeci 
special accounts as reGui red throughout the project and, at the 
request of A N ,  promptly trans£ er such additional aniounts to ~h:e 
AID Trust Fund as may be required during the project to rceet the 
local currency costs of the project technical assistance 
contractors. 
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A .  Responsihilitics 

The Grant ce for the Sudan Reforestat ion and Anti -Desert jficzt i on CSIJAAT)) 
Project wi l l  be the Government of Sudan. The GOS Central Forestry 
Administration will he the primary implementjng apency.  

R. Recommended Sources and Uses of Funds 

F.urhorization of a grant in the amount of $P,000,000 over a s ~ x  year period 
commencing July 53, 1987 to the Government of Sudan for the Sudan 
Reforestation and Anti-Desertification Project. Total Project costs are 
estimated to be the equivalent of US $ 15,500,000. A.I.D. financing piyovides 
for fifty-two percent of total project costs and all of the foreign exchange 
costs of the Project. The GOS contribution is LS 30,224,600 representing forty 
eight percent of total Project costs. The distribution of financing between 
different categories of expenditure and over the life-of-project is provided 
in Section IV of this Project Paper. 

C. Objectives of the Proiect 

The goal of the Project is to reverse the process of desertification and 
declining soil productivity which have led to a reduction in agricultural 
production and income of traditional fanners in Western Sudan. 

The purposes of the Project are: I) to develop a sound information base for 
planning, managing, and moni toriny forest resources through vegetation mapping 
and forest inventories in Western Sudan ; and, 2) to rehabi I i tate 1 and and 
forest resources in five rural council areas of southern Kordofan through 
participatory forestry including natural woodland management and agroforestry 
activities. 

D. Background to the Project 

The Sudan Ref orestat i on and Anti -Desert if i cat i on Project is part of a larger 
comprehensi ve effort by the GOS to restore agri cuf tural production and 
rehabilitate drought-affected areas in order to halt desertification. The 
Project aims to assist in this effort in two ways. First, it will develop 
more efficient techniaues for collecting and evaluating information on the 
tree and vegetation cover in the southern areas of Kordofan and Darfur; some 
of the areas hardest hit by the recent drought. Second, it will provide 
technical and financial resources to mobilize rural institutions and 
communities to improve the management and conservation of existing forest 
resources and to expand the utilization of trees and shrubs in their 
agri cultural product i on systems. 

The SRAAD Project i s supportive of USAIDts overal I strategy in Sudan. The 
maintenance of existing forest resources and the development of new ones is 
critical for sustaining rain-fed agricultural production systems- a major 
objective of the Country Development Strategy Statement. The Project also 
reflects the growing Agency-wide concern for improving the management of 
natural resources. The Project is a1 so structured to incorporate the 



experience of previous IlSAID investment in the forrts try scctor, rmst r m t n h  l y 
the Fastern Refugee Reforestation Project with CARE, a s  well  as to support 
other IJSAIE-financed activities in the lordofan Repion. 

E. Descri~tion of the Proiect 

The SRAAD Project is designed wi th two components. The Resource Inventory 
Component addresses the GOS1s need for m o w  objective information on the 
condition of the forestry resources and the extent cf desertification in 
Western Sudan. Specifjcally, it will support the production of base maps for 
the southern Fordofan and southern Darfur and t h ~  GOS efforts to utilize 
satellite imagery to measure and map the extent of existing fcrestry 
resources, their rate of depletion, and regenerat ive capaci ty. This component 
will also support field surveys, in those areas identified as promising by the 
sate1 I i te imagery, to provide basic data about marketable t irnber, bui lding 
materials, woody biomass as a source of energy, and the current limits of the 
Gum Belt. Finally, the component will support rhe translation of the 
collected data into management recommendations for forestry resources in the 
project area. The implementation of the Resource Inventory Component is 
divided into two phases. The first phase, which will include the area covered 
hy six satellite imagws including the administrative boundaries of five Rural 
Councils in southern Kordofan, will test the proposed methodology and assess 
the level of information which will be required to improve the management of 
forestry resources. The first phase is expected to take 18 - 24 months. The 
second phase, which wi 11 proceed on the basis of an evaluation of the previ ous 
effort, will include a significantly larger area, covering rest of southern 
Kordofan and a1 I southern D a r k ,  

The Resource Rehabilitation Component provides direct remedies for the 
prohlems of environmental degradation and desertification. The stratepy for 
this component is to establish and develop an extension and nursery network 
extending from the Regional Center in El Obeid into the village communities of 
the five targetted Rural Councils of southern Kordofan. Two types of 
activi ties are supported by this component : the participatory forestry through 
natural wood1 and management and aprof orest ry including establ i shment of 
nurseries, adaptive research and demonstrations and extension programs. Five 
Nursery/Cemonst rat i on Centers are pl anned, one in each of the Counci Is , which 
will support all types of activities as stated. These wi 11 include 
development and implementation of forest management plans for an area of 
50,000 feddan, providing a nursery for seedlings, adaptive research 
demonstration plots, and facilities for extension/training programs. One 
hundred self-help village nurseries will be supported with technical 
assi stance and 1 imi ted !j~ppl ies, as a decent ral i zed network for providing 
sufficient seedlings to local farmers. An extensiol~ system will also be 
supported by this component which aims at introducing and sustaining increased 
utilization of trees in traditional agricultural systems. 

At the end of the Project the following results are expected: 

- A system for monitoring forest resource degradation and 
desertification for Western Sudan will be available 



- An inrproved data h a w  will he avi~ilahle for planning in t h o  forwit  
scc tor 

- PI ans wi 1 I he i mplomc?ntcd for developnrent , conscrvat  ion, and 
rnariagerwnt of forest resources h s e d  upon vcge ta t i on rnapp i n p  and 
forest i nven tori es in Sout hen Kordof an and Sout hem narfur 

- Community forests will he established and managed by rural peoplt: 

- ?!anagement of existing forest areas and new tree plant in? in the 
Ej ve Rural Counci Is wi 11 provide increased suppl ics of tree 
products, woodfuel, poles, and improve soil productivity and 
conserva t i on 

- Ag'roforestry over an area of 50,000 feddans. 
F. Sumnary Findings 

The Design Team has examined each of the Project act ivi t l es wi th respect to 
their institutional, technical, social, and economic iinplications. A l l  
activities have been judged to be tee-hnical Jy viable and administratively 
practical . 
The Institutional Analysis has pointed out the existing structure for 
supporting forestry and aproforestry activities is limited in terms of 
personnel and budget. There are however, encouraging legislative and 
structural changes as well asamajor World Eank Project, which will expand 
the capability of national institutions and facilitate the implementation of 
Project acti vi t i es. 

The Techni cal Analyses have descri hed the serious probl ems of envi ronmental 
degradation and desertification caused by the depletion of the forest resource 
base. There are interventions which are technically viable which can be 
introduced within the existinp system and are acceptable to farmers. These 
interventions include: enhancement of the gum garden system, to increase 
on-farm trees, introduction of fruit trees, to bring more productive land 
under agricultural use with tree crops, and to introduce wood1 ots and 
shelterbel ts. 

The Soci a1 Analysis indicates that there is broad support for increased 
forestry act i vi ties. In the southern Kordofan area, where the Resource 
Rehabilitation Component will be implemented, the analysis high1 ighted the 
role of women, and the importance of land and grazing rights in relation to 
the Projectfsproposed activities. The social analysis has influenced the 
strong emphasis on monitoring and evaluation as a major and on-going part of 
Project implementat ion. 

The Economic Analysis shows that the project is economically sound. 

G. Consideration of Small, Disadvantaged, and Women Cwned Firms 

The Design Team considered whether it would be feasible to set aside any of 
the project activities for firms or institutions which qualify for special 



consi tlera t ion under :he Gray Alnenclmen t . Tlio Tnvcwtory (,'o~npolwn t  of t hc 
projcc t  rrtciui rc5 h igh ly  specia l  i zrtd t cd ln i  c31 s k  i 11 s and facu 1 t i cs w h i  c11 , a:; 
Ear CIS t h e  Mission is aware, is not a v a i  l a h l e  fro111 any srnnl I ,  minori t y  
husincss.  I t  i s  a l s o  considered cssent  i a l  tha t  such :;crviccs h c  provitled by 
an orpani zat ion wi th  considcrahlc cxpericnce in Africa and Surfan and has 
es tabl i shed working re la t ionsh ips  w i t h  t he  specia l ized  aeencics in Sudan 
concerned w i  th s a t  e l l  i t e  i mapery. Gray Amendment orpan1 zat  ions r r ~ y  he  a111 e t o  
c a r r y  out some of the  a c t i  v i  t i  c s  proposed under the  Rcsource Reliabi I i t a t  ion 
Component. T h e  technical  se rv ice  requirements f o r  t h i s  component wi l l  be 
widely advertised and sol i c i  t a t  i ons wi 11 include provisions speci  f i c d  1 y 
encouraping sma? I busjnesses t o  par t  i c i p a t  e in the  procurement, e i  t h e r  a s  the 
prime o r  subcontrac tors .  The Request f o r  Expression of I n t e r e s t  and RFTP wi l l  
be sent  t o  the  ATE small husiness of f  ice w l  th a request tha t  the con t rac t  
reaui rements be brought t o  the  a t  t en t  ion of small businesses wi t h experj  ence 
and e x p e r t i s e  in  the required areas .  IJSAID proposes t o  u t i l i z e  the  RCSMS 
f o r  the  Inventory Component based upon the  1J.S. foreign pol icy  i n t e r e s t .  

H. Wa i vers  and Approva 1 s 

The fo l  I owing wai vers  and approvals a r e  reaui red. 

I .  A Non-Competitive procurement waiver t o  procure technical  s e r v i c e s  
from the  Repi onal Center f o r  Servi ces  i n  Surveying, Mapping and Remote 
Sensing. This waiver wi 11 be  obtained p r i o r  t o  projec t  author iza t  ion. 

2 .  Source/Oripin Procurement- Waivers f o r  30 motorcycles and 2 t rucks .  . 

Waivers w i  11 be sol~ght  a s  requi-red during p ro jec t  i mplementat ion. 

11. PROJECT RATIONALE 

A .  Role of t h e  Fores t ry  Sector  i n  Sudan - 
Sudan's f o r e s t r y  resources cons i s t  of an est imated S8.S mil l ion  hec ta res  of 
woodlands and f o r e s t s ,  which i s  23% of t h e  country ' s  t o t a l  land area .  These 
resources a r e  v i t a l  t o  t h e  Sudanese economy. F i r s t ,  they provide an est imated 
90% of the  n a t i o n ' s  energy consumption i n  t h e  form of fuelwood and charcoal .  
Second, they provide polewood and timber f o r  building. Third,  they ea rn  
valuable fore ign exchange from gum arabic .  Fourth, they con t r ibu te  t o  a 
g r e a t e r  r e s i l i e n c e  i n  t r a d i t i o n a l  smallholder  a g r i c u l t u r a l  systems t!lrough 
improved s o i l  and water  conservation and increased income from the  s a l e  of 
f o r e s t  products.  F i n a l l y ,  they provide one of Sudan's most e f f e c t i v e  means f o r  
preventing d e s e r t i f i c a t i o n .  

The f u t u r e  of Sudan's f o r e s t s  and woodlands is  in  jeopardy. The a c c e l e r a t i n g  
rate of degradation i n  fo res ted  a r e a s  caused by population pressure ,  changing 
economic l i vel i hoods (e.g. t h e  introduct  ion of mechani zed farming), and 
drought has pushed Sudan's f o r e s t r y  problem pas t  i t s  c r i t i c a l  threshold.  Over 
the  l a s t  twenty yea r s ,  Sudan's f o r e s t r y  a rea  has been reduced by an est imated 
twenty percent.  Furthermore, a recent  repor t  has est imated t h a t  under present  
condi t i  ons and wi thout i mprovement i n  resource management st r a t  egi es , t h e  10 
m i  11 ion  hec ta res  of na tura l  savannah woodland wi th in  a radius  of 500-600 
kilometers of Khartoum wi l l  disappear by t h e  turn  02 t h e  century. To d a t e ,  



pub1 i c ~nunapcnlt~nt of t h c a  forcs  t ry  : ;uhsc~  t or has Iwcn i nc.1 Sex t i vrB i n rr~vcbr-s i njr 
t h i s  t rend,  which i s  depletinp the na t ion ' s  Sorc:;t capital stork and i1 srajor 
con t r i l~u tory  cause of acce lc r i t  ed desert i f  i ca t ion. rnadecluar ,: pc:rsonnc?l rind 
mat eria l t-cscrnrces of the Forest Deportment hnvp l imi tccl Sudan' s forc3c;t ry 
management to  admini st ra t  ion and protect  ion of fores t  resrrbc: arcas :~rhich rr~akc* 
up just  over one percent of the to ta l  forerit art?:). 

The Governn~ent of Sudan recopni zed t h e  netxi t o  acldrcss t h i s  de t  e r i  orat i np  
s i t ua t i on  i n  1982 when i t  rLquesterl t h e  World Pank to undertake a n  overall  
assessirrent of Sudan's f o r e s t ry  sector .  The Sudan Forestry Sector Rcview was 
undertaken by a mu1 ti-donor team l e d  by the World Eank (and jncludiny IJSAID 
representa t ion)  in  1984, and i t s  f i na l  report was puhlished in April 1986. The  
Review provided recommendations f o r  addressing Sudan's fo res t  policy issues ,  
hiphliphted the cos t s  and henef i ts  of an accelerated investment i n  the 
fo r e s t ry  sec tor ,  and recommended a p r io r i  t i  zed f i  ve year development p l a n  t o  
implemnt a fo res t ry  investmenr program. The p r i o r i t i e s  in t h i s  Plan included: 

The f i r s t  p r i o r i t y  i s  f o  conserve ex i s t ing  wood supplies through a 
combination of continued e f f o r t s  t o  improve the eff ic iency of 
charcoal product i  on throughout the couh t ry and t o  i mprove- recovery 
of waste wood from iand cleared f o r  agr icu l tu re .  

The second pr io r i  t y  js t o  bring the ex i s t ing  fo res t ry  resources 
under more e f f ec t i ve  protection and management and t o  increase the 
level of stumpage tax- col lect ion on fuelwood and timber harvesting 
operat ions both outs ide  and ins i  J e  government owned fores t  reserves.  

- - 
The thi rd  r i o r i  t  i s  t o  e s t ab l i sh  new fuelwood resources with 
s p e c M n  low cost technologies such a s  d i r ec t  reseeding 
of abandoned mechanized farming o r  degraded fores t  lands and on '  
involvement of farmers in cash croD t r ee  farminn. Because i t  wi l l  
take time t o  r a i s e  fuelwood prices' t o  the  ieveluneeded t o  t r i gge r  
large  s ca l e  spontaneous investment by farmers in fuelwood crops,  
strong emphasis i s  given t o  plant ing multi-purpose t r ee s  from which 
the f inancia l  r a t e s  of return would be much higher than f o r  
fuelwood alone. and which a r e  more l i k e l y  t o  be i n  l i n e  with 
fanners current1 peiceived needs. 

The fourth p r i o r i t y  i s  agroforestry:  p lant ing trees a s  an in tegra l  
part of the  farmjng systen: not only t o  protect  crops and s o i l s  and 
t o  provide essen t ia l  needs like f r u i t ,  fodder, fuelwood and poles ,  
but a l s o  i n  appropriate s i t u a t i m s ,  t o  provide addit ional  sources 
of farm income, e.g. from gum arabic.  This includes investment i n  
accelerated she1 t erbel  t planting,  pa r t i cu la r ly  a1 ong canal banks 
and around mechanized farming schemes a s  well a s  p i l o t  s ca l e  
re fores ta t  ioc  works i n  upland watershed catchments, and sand dune 
f ixa t ion  works aimed a t  protect ing high value in f ras t ruc ture  
investment o r  f e r t i l e  agr icu l tu ra l  1 ands tha t  a r e  threatened by 
dune encroachment . 





IJSAID-fi nancud f o r e s t r y  a c t  i vi t  i es have bcen ~ucccbss f11 I 1  y I inp lrtmr.nt r v l  I);/ PVCIc, 
i n  Sudan. The Eastern Refugee Rel;orc!s ta t  ion I'rojlx t f h'?O-O1)61) i s ;In ovclr 

Y !b5.0 rsi 11 ion e f f o r t  which has heen operat i n p  s incr  April 138.3. T h i s  Prr)j(v f 
i s  being implemnted through an OPC; wi th CARE-Sudan. I t ' s  a c t i v i  t i c s  i n c l ~ ~ t f ~ :  
I~ lock f o r e s t  p lan ta t  ions ,  f o r e s t r y  cxtenslon f o r  promot ion of t r e e  plant  i n ? ,  
agrof o res t  ry, she1 t e r b e l t s ,  d i  sserninat ion of s toves ,  n u r s e r i e s ,  scedl i n p  
d i s t r i b u t i o n ,  and t r a in ing  t o  support the  GOS Forest Department. T h i s  p r ~ j e c t  
is considered one of IJSAID1s most successful  p r o j e c t s ,  and CARE i s  c u r r e n t l y  
making plans f o r  extendinp its e f f o r t s  f o r  an addi t ional  three  years  t o  
concent r a r e  p r j  mari l y  upon f o r e s t r y  ex tens i  on, seedl ing 
prwduction/distribution, and technical  a s s i s t ance .  
The CARE Water Rehahi l  i t a t  ion Pro jec t ,  located in the  Kordofm Regj on, 
includes f o r e s t r y  a c t i v i t i e s .  I t  has introduced a very successful  v i l l a g e  

I t r e e  nursery program based using waste water. These nurse r i e s  u t  i l  i ze  se l  f  
help v i l l a g e  labor  f o r  nursery p lan t ing ,  maintenance and s a l e  of seedl ings .  

Save the Chi ldren U.S. has an Emergency Water Supply Project  in the 1Jm Ruwaba 
d i s t r i c t  of Kordofan Region which has been operat ing s ince  1986. I t  includes a 
t r e e  nursery component which i s  based upon the  model described above. Save 
the  Children plans t o  expand t h e i r  a c t i v i t i e s  t o  several  v i l l a g e s  in  the 
d i s t r i c t .  -. 
The Sudan Renewable Energy Project  also has a g ran t s  program which has 
supported comnunity f o r e s t r y  and agro fo res t ry  e f f o r t s  i n  several  p a r t s  of t h e  
country,  including the  Kordofan Region. The agrofores t ry  a c t i v i t i e s  have 
demonstrated a very high economic r a t e  of r e t u r n  f o r  p lant ings  of Eucalyptus 
trees and KarkaJeh on marginal i r r i g a b l e  land. 

3. USAID I n t e r e s t s  i n  Natural Resources Management 

Thts IJni ted  S t a t e s  Agency f o r  In te rna t  ional Development (AID) has r ecen t ly  
launched a l1Plan f o r  Supporting Natural Resource Management i n  Sub-Saharan 
Africaf1. This p lan  has  been developed i n  recogni t ion of Af r l c a  Is unique 
environmental problems and with t h e  hope of tapping the po ten t i a l  of i t s  vast 

r 
na tu ra l  resources. The Plan r e f l e c t s  AID1s long-term committment t o  na tu ra l  
resource management i n  Africa and provides a mechanisms f o r  b e t t e r  
a r t i c u l a t i n g  and coordinat ing AID1  s approach t o  Sub-Saharan Africa I s  

J environmental problems-- including,  i n t e r  a l i a ,  d e s e r t i f i c a t i o n ,  
de fo res ta t ion ,  soil degradation,  t h e  l o s s  of a g r i c u l t u r a l  p roduc t iv i ty  and 
b io logica l  d i v e r s i t y .  

The implementat ion of AID1s PI an w i l l  support s p e c i f i c  na tura l  resources 
management oppor tun i t i e s  and needs. In r e l a t i o n  t o  Sudan's pos i t ion  i n  t h e  
Arid/Semi-Arid Zone of Sub-Saharan Afr ica ,  t h e  plan c a l l s  f o r  continued s t rong  
support to  tree p lan t ing ,  agrofores t ry ,  soil and water conservation and water 
resources management to counter  the  impacts of d e s e r t  i f  i c a t  ion ad s t a b i  1 i ze 
environmental condi t ions  f o r  sus ta inab le  productive a g r i c u l t u r e  and l ives tock  



-Pol icy 0 i ;I 1 o j 1 1 1 r ~  t o  ~ I I  i 1 t l  n a ~  i m a  1 awrtrcwcsl, ; J I I ~  co1111n i t rruw t ;111d t I I P  
r l v v ~  1 opntcnt of nppropri a tc pol i c i cs  and prop, rams which rc.c:opni zo  t t i e  

importance of rxt1~rr71 rwourcos ,  p ; ~ r t i c ~ ~ I ; ~ r l y  soil .r , ,  vepcbtnt ion,  ; ~ n d  
water for sus ta  inahlo apr i cul tura l  and 1 i ves tock proclucti vi t y  and 
clevelopaent , a s  we1 l a s  t h e  iinportancc of r:onservat i o n  rind nraintenance 
of hiolopica1 d ive rs  i ty.  

-Increased a t t e n t  ion t o  compil ing  socio-economic and cwali t a t i v e  
information on natura l  resources a s  par t  of enhancing thc nat ional  
capabi I i t y  f o r  ap r i cu l  t u r a l  and natura l  resource planning.  

-More a t t e n t i o n  t o  gathering and analyzjng base l ine  data  on s o i l s ,  
water ,  and h i  omass resource use ,  includinp support f o r  moni t o r i r l ~  and 
a n a l y s i s  programs, ground surveys and census work, low level  a e r i a l  
surveys and remote sensi  ng. 

-Continued support t o  P r iva te  Voluntary Organizations (PVOs) and 
National Nor~Governmental Orpanj z a t i  ons CNGOS) ut i 1 i zing both 
development a s s i s t a n c e  funding and PL 480 resources ,  f o r  an  accelera ted  
program of p i l o t  demonstration e f f o r t s  i n  t r e e  p lan t ing ,  ag ro fo res t ry ,  
soi  1 and water conservation and maintenance of b io logica l  d ive r s i  ty.  

4. IISAID I n t e r e s t s - i n  Responding t o  GOS Reauirements 

The recent drought, the  worst i n  l i vi ng memory, has exacerbated Sudan ' s  
natura l  resource problems, including those d3rec t ly  r e l a t ed  t o  the  f o r e s t r y  
s e c t o r  Since the  drought ended in  1984, among the highest p r i o r i t i e s  of the  
Government of Sudan have been t o  r e s t o r e  a g r i c u l t u r a l  production and t o  
r e h a b i l i t a t e  drought-affected a r e a s  i n  o rde r  t o  h a l t  d e s e r t i f i c a t i o n .  The 
emphasis on a g r i c u l t u r a l  production has led  t h e  Government of Sudan t o  
concentra te  sca rce  resources on t h e  provis ion  of a g r i c u l t u r a l  inpu t s  and 
maintenance of support p r i c e s  f o r  bas ic  food c o m o d i t i e s .  This approach, 
combjned with favorable  r a i n s ,  has r e s u l t e d  i n  record gra in  ha rves t s  in  both 
1985 and 1986. These record harves ts  have p r ~ v i d e d  impetus t o  t h e  mechanized 
farming s e c t o r  of e a s t e r n ,  western, and cent ra?  Sudan. The recovery of 
Sudan's t r a d i t i o n a l  farm s e c t o r  has not been a s  rapid due t o  t h e  s u b s t a n t i a l  
mi g r a t  ion during the  drought years and envi ronmental degradat ion in the  
rain-fed areas  where Sudan's subs is tence  farmers a r e  concentrated. 

The GOS has developed resource r e h a b i l i t a t i o n  p lans  t o  a s s i s t  t h e  r u r a l  
population of western and nor theas tern  Sudan t o  recover from the  drought ,  but 
these p lans  have not  been implemented. Understandably, the  GOS would p r e f e r  
t o  a s s i s t  farmers t o  renain where they now l i v e  by increas ing t h e  number of 
water supp l i e s  and introducing techniares  such a s  water harves t ing  near  
seasonal streams t o  i ~ c r e a s e  water a v a i l a b i l i t y  f o r  ag r i cu l tu re .  However, 
t h i s  w i l l  not be a v i a b l e  s t r a t e g y  f o r  a l l  the  drought-affected a reas .  
Therefore, the re  a r e  plans t o  move farmers from a r e a s  which can no longer 
s u s t a i n  a g r i c u l t u r e  t o  a reas  of higher r a i n f a l l  f u r t h e r  south. 



f ;ovi:rnwr~f I :i (:oil:; I (lt!r i I I ~  11:; i I I ~  I I N ~  5011 f I I Y I Y I  1);.1rt;i of I I I V  Kor(lof~;~n ; I I I ( ~  I V I  rl'lir 
rt:g i on:; f o r  t host.  t l  i : i l?l  ; ~ c d  I'arrwt-!; , 1 ~ 1 '  t h  i r ;  ;II-P:I i c ;  ; I  l r ? ; l t l v  t~ntJc:r r;rSvrrr-c> 
I .  A:j :I  c:r)n!,c,(lllc~nc.1! of  thc* c:ont i111.1inp clrot1)~111 l ) r * l w f ~ c t ~ l  If!HZ ;1r10 l r ) 8 4 ,  
rh I s iJrl?3 s~jfff:r(xI I w ~ I I  ;I:, ; I  rrv;~il t of' t ~ o t  I W  i rlj! :.1111 (: r o ;~ I . c )w ;1r1y ~ ~ x N I  C~WJ): ,  

3rd a1 SO f roln t l l r ?  c.onr;c:qlJcSnccs o f  Irrass iniprat ion i l l  t o  t h t !  41-(:a hy hoth of 
norr~ndic and  :-;r:tlcr~tary popula t i or;:; arid thc i  r animal 5 ,  r c s ~ r  I l .i IIE in i ncrrlnwtl 
prassljrtt or, the 11,lre:ldy f m p i  l o  r c . r o ~ ~ r c o  lmsc. In ortlor t o  tact! t' need!; of: 

B fuelwood, charcoal an(! f~nI(!r:r, many )!rocn t rcc-,!; were E e  l l ccl, for- use a s  wc.1 I 
as f o r  :;a l c .  The cut t  in^ of jlrcen trees was f1.11-t her onc.:nuragcd h y  t tvt l a c  t 
that the Earmcr cot~ld earn rnorc! h y  cut t  in^ evcn jym a r a b i c  trees a r ~ l  
converrinp them into charcoal than by collecting gum in view of wry low 
produccr prices then of Ecrctf for gun arahi  c. 'Thc r-csul ts arc obvious. An 
entire area which boasted being one of the largest producers of Rum arabic in 
the world, where the farmers had arrived at a balance with nature by 
iricorporat ing gum arabic as a part of the fa1 low cycle, and where a 
subsistence farmer was able to produce enouph for i~is family and earn some 
extra income through collection of-gum, fell apart. The process of 
desertification that had set in prior to drought as a conseauence of heavy 
population pressure on natural resources not only became quite noticeable hut 
started spreading across the terrain, encompassing more and more land, leading 
to further decl ine in agricultural product ion and shortage of fuel wood, fodder 
and charcoal, and a net reduction in the production of gum arabic. 

The probl em was further accentuated by inroads made by mechani zed farmers, 
most of whom are outsiders (mainly merchants), into the forest areas, grazinp 
areas, as we1 l as some fa1 low I ands. The exp~ ~sion of rriechani zed farming, 
both regulated and unregulated; without any regard to appropriate farming 
practices, such as retention of vegetated tree strips at regular intervals 
over 10% of the allocated area as required by contract for regulated 
mechanized farming, has resulted in land mining and rapid decl ines in land 
productivity. This has led in turn to further expansion of mechanized farm 
areas. The net result has been the onset of the process of desertification, 
increasing the vulnerability of the local population to the changes of nature 
in the form of strong winds, rainfall distributiun erratic both in intensity 
and magnitude, and resultant soi 1 loss and reduced land producti vi ty. 

The population of this area is currently experiencing acute shortages of food, 
fodder, charcoal and other agricultural commodities. A1 though the population 
pressure has led to a breakdown of the traditional farming system, there is 

; w still hope for reversing the process of environmental degradation -- if 
appropriate farming practices that include some form of agroforestry are 
followed, including shelterbelts on traditional and mechanized fans; if the 
gum gardens are rehabilitated through seeding or planting; if conservation is 
practiced in the use of fuelwood and charcoal ; and if the remaining woodland 
is protected and managed under a sustainable system. With concerted effort- 
and total participation of the local population, the area can once again have 
a sustainable balance between the demands of the people for use of the land 
for agriculture, forestry and animal husbandry and the supply of resources. 

One psi tive aspect of the area ls recent misfortune is that the consequences 
of drought and desertifjcation have had a significant impact 03 peoples1 
attitudes. Both the GOS authorities and the local people have started to give 
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7'hc SDAAD Project is stnrcturcd into two c1i:;tinct y ~ t  intcrrc1;itcttl cornponcntc;: 
the Resourcc inventory Component and the Resource! Reha111 1 i t a t  ion C(~mp011t~nf . 
The Resollrce Tnverltory Component wi 1 I cmpl oy innova t i vc geogrophi c and 
cartographic tcchniqr~es, hascd on satcll i te imaacry, to inventory the forest 
resources of a I argc ~t:~r't scuthern Dorfur and southcrn Kordofan. 'I'hi s effort 
will generate base milps for the area which can he used to organize and assess 
information on natrlral resources as well as a data base to devise forestry 
tlevel opment st rat egi es in these areas. The Resource Rehabi I i tat ion Componcn t 
of the SPMD Project will operate in a smaller area corresponding to the 
aclmini st rat ive region of Ei ve Rural Counci Is in southern Kordofan. This 
second component is hascd upon utilizing specific information generated by the 
Resource Inventory Component, combined with the results of a household survey 
conducted in the five Rural Council areas, to design forest management m d  

I development plans and to introduce resource rehabi 1 i tat i on act ivi ties. Thc 
rehabilitation activities will utilize appropriate reforestation and 
agroforestry techniques. Additional linkages between the two components are 
highlighted in the component descriptions. 

Budgetary allocations for the Project should be viewed as fundable for 
accomplishing the objectives of the Project. The total budget level for the 
Project is well established, but the exact requirements for either of the two 
components may vary over the life of the Project. 

3. Donor Coordination with the SRAAD Project -. 
The SRAAD Project design addresses donor coordinat i on- an important concern of 
the Africa Bureau. Other int~rnational donors, including the World Bank, the 
EEC, the Dutch, the Germans, and Finnida, were consulted as part of the design 
activity. What emerged is a clear interest by all parties in continued 
coordination of efforts in the forestry sector, although a number of parties 
prefer to retain the individual identity of their programs. There was general 
agreement that the SRAAD Project will lay the groundwork for future donor 
efforts by improving the information base through the maps and statistics that 
result from the forest inventory and the development of interventions that 
utilize this informat ion. 

By far the largest intervention in the sector is the forestry project 
r presently being organized under the leadership oi the World Bank and UNDP: as 

a five year multi-donor activity with financing expected from the World Bank 
and Scandanavia. The Project is based on the recommendations and plans . outlined in the Forestry Sector Review which was prepared by the GUS,  World 

6 Rink, and other donors, including USAID. Components of this project include 
institutional strengthening of the Central Forest Administrat ion and the 

n 
National Energy Administration, forest management, education and research, 
energy? p2arr'iat ions, forest inventories, and social forestry. From USAID 
discussions wi th the Bank it was clear that the SRAAJI Project would assist the 
proposed Bank project by providing additional baseline data for their project 
which is not due to start for another eighteen months. 
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t hi s 1 egi s l a t  i on poses , i t w o u  I d  n l so : 1 ) :tnh:~nro t I ) (?  rrlana[?c?rwnt and 
cnforcement o r ~ d  Faci 1 i  l a  tc t hrouph n e w  rc?~r~l  a t i ons pri va t c  ownorship of t rws  
to  people who plant  thcrn; and ,  2 j st rctnpt hen t h c  enforcctmen t of cxi  st i n g  
f o r e s t  ordinances about conversion of wood to cllarcoal . Overall , t h c  
l e g i s l a t i o n  would be an important s t e p  forward f o r  Slldan's f o r e s t r y  s e c t o r .  

B.  Project: Objectives -- 

I .  Project  Goal 

The goal of the Sudan Refores ta t ion  and Ant i -Dese r t i f i ca t ion  Project  i s  t o  
reverse  the  process cE J e s e r t i f i c a t i o n  and decl in ing s o i l  product iv i ty  which 
have led  t o  a reduct ion i n  t h e  a g r i c u l t u r a l  production and income of 
t r a d i t i o n a l  farmers i n  Western Sudan. 

2 .  -ect Purposes 

The S W  Project  has dual purposes. These a r e :  

-To develop a sound information base f o r  planning,  managing, and 
moni to r ing  f o r e s t  resources through vegeta t ion  mapping and f o r e s t  
inven to r i e s  in  Western Sudan. 

-To begin rehabi 1 i  t a t  ing land and f o r e s t  in  f i v e  rura l  council 
a reas  of southern Kordofan through p a r t i c i p a t o r y  f o r e s t r y  
management and agrof o res  t ry a c t  i  v i  t i es . - - 

3.  Exwcted Achievements and Accom~lishments 

Through Projec t  a c t i v i t i e s  which provide r e l i a b l e  f o r e s t  resource information 
and seek so lu t ions  t o  dec l in ing  land p roduc t iv i ty ,  shor tages  of fuel  wood and 
charcoal ,  and o the r  f a c t o r s  which con t r ibu te  t o  d e s e r t i f i c a t i o n ,  the  Projec t  
i s  expected t o  achieve t h e  fol lowing results. 

-System a v a i l a b l e  f o r  monitoring f o r e s t  resource degradation and 
dese r t  i f i ca t  i  on. 

-Improved data  base f o r  planning and management in  t h e  f o r e s t r y  
sec tor .  

-Plans being implemented f o r  development , conservat ion and 
management of f o r e s t  resources based on veget a t i  on mapping and 
f o r e s t  inven to r i e s ,  in  5 Southern Kordofan Rural Councils. 

-Establishment and management of community f o r e s t s .  

-Increased suppl ies  of t r e e  products ,  woodfuel, poles ,  and improved 
s o i l  conservation and p roduc t iv i ty  a s  a r e s u l t  of increased t r e e  
p lant ing  and improved f o r e s t  management. 



C. Pro j cc t Cornponen t s - 
1 .  Rcso~lrcc Inventory Componon t -- 

a .  component - nesc r ip t  ion - Pesor~rcc Inventory 

1 The Resource Inventory Component of the  SRAAJI Project  addresses the nced of 
the Gov'enanent of Sudan f o r  more extens ive  and re1 i abl e informat ion on 
dese r t  i E i  ca t  ion and decl iriing soi  1 product i vi t y  and f o r  more e f f i c i e n t  and - cost  e f f e c t i v e  techniques f o r  evaluat ing  and updating such information. 
Sudan's na tura l  resource problems a r e  legion.  The f i r s t  s t e p ,  in  approaching 
these  problems i s  t o  accura te ly  a s s e s s  t h e i r  extent  and scoqe. Current ly ,  
the re  a r e  few up t o  d a t e  base maps on which t o  p lo t  Sudan's na tura l  resources,  
and none f o r  t h e  western regions of Darfur and Kordofan. The recent drought 
ha s  been pa r . t i cu la r ly  severe i n  these  two regions,  des t roying much of the  
S C ~ ! J ~  bush i n  t h e i r  northern p a r t s .  The r e s u l t  ing migrat ion of people and 
animi~l s from t h e  north t o  the south has put i w r e a s e d  pressure  on the  natura l  . 

resources. To obta in  an ob jec t ive  impact of the drought i n  these  regions ,  the  
develcpment of base  maps i s  a p r e r e q u i s i t e  t o  o the r  assessment a c t i v i t i e s  and 
subsequent a c t  ion plans.  

Another problem t h e  GOS faces  in a s sess ing  i t ' s  na tura l  resource problems i s  
t h a t ,  u n t i l  r ecen t ly ,  Sudan has not had a comprehensive Framework f o r  
measuring and evaluat ing  i t s  na tu ra l  resource base. Previous assessment 
techniques have included a rea - spec i f i c  s t u d i e s ,  resource s p e c i f i c  inven to r i e s ,  
and mapping exerc i ses  which have not been well coordinated. Much of the  
informati on developed wj t h  these  techniques was based upon f o r e s t r y  
informat ion from the  1930's. While many of these  techniques could be employed 
f o r  a s sess ing  Sudan Is current  na tura l  resource problems, the i  r cos t  , both i n  
terms of personnel and f inancing,  would be p roh ib i t ive ly  expensive f o r  the  
GOS. Moreover, these  approaches a r e  a l s o  time and l abor  in tens ive .  

Recently, i n t e r p r e t a t i o n  of remotely sensed data  co l l ec ted  from s a t e l l i t e s  has 
been introduced i n  Sudan. The Sudan Emergency and Recovery Inf'ormat ion  and 
Survei 1 lance System (SERISS) , funded by USAID and implemented through t h e  
Minis t ry  of Agricul t u r e  and Regional Center f o r  Services  i n  Surveying Mapping 
and Remote Sensing (RCSSMS), was es tab l i shed  in 1985 t o  enhance the  G O S 1 s  
a b i l i t y  t o  f o r e c a s t  crop y ie lds .  This  method, based on informat ion made 
avai 1 ab le  through s a t  ell i t e  i m g e r y ,  al lows government sc ien t  i s t  s and planners 
t o  compress t he  l a g  between information acqu i s i t ion ,  a n a l y s i s  and e f f e c t i v e  
ac t ion .  U t i l i z i n g  the  a v a i l a b l e  remotely sensed data and sampling frame 
developed by t h e  SERISS Projec t  , t h e  Resource Inventory Component of t h e  SRAAD 
Projec t  i s  designed t o  ident i f  y and a s s e s s  t h e  f o r e s t  a-y resources  i n  the  
Kordofan and Darfur regions and t o  provide data  which can be used t o  develop 
f o r e s t  management p lans  i n  these  areas .  This  e f f o r t  i s  s i g n i f i c a n t  i n  two 
respects .  F i r s t ,  i t  w i l l  develop up t o  d a t e  base maps f o r  southern p a r t s  of 
the  Darfur and Kordofan regions which can be used t o  more accura te ly  l o c a t e  
o t h e r  na tura l  resource information i d e n t i f i e d  under SERISS. Second, by adding 
informat ion about another  important k r i c u l  t u r a l  resource - f o r e s t s  the  
overa l l  framework supported by SERISS and SRAAI! o f f e r s  g r e a t e r  u t i l i t y  a s  an 
agr i  c u l t u r a l  p l  anni ng tool . 





- I S -  

The specl F i  c object  i vcs of the  Resourcu Invcn tory Cornponm t a r c  to : 

-devel op n method f o r  monj toring f o r e s t  resource dcpradat i on,  
dest  ri:c t i on, ;~nd the a t  tendant process of deser.t  i f i  ca t ion 

-develop an improved data  base f o r  moni t o r i n g ,  planni n ~ ,  and managing 
the  f o r e s t s  of southern Kordofan and southern Darfur. 

-implement plans f o r  development, conservation and management of f o r e s t  
resources based upon information co l l ec ted  during the inventory. 

These two ob jec t ives ,  described i n  more d e t a i l  below, correspond t o  a 
continuum of ac t ion  beginning with the  c o l l e c t i o n  of da ta  and ending with 
the  app l i ca t ion  of t h a l  da ta  f o r  improving f o r e s t  management. 

The implementation of the Resource Inventory Component i s  divided i n t o  
two phases. The f i r s t  phase wi 11 -cons is t  of the  prepara t ion  of base maps 
f o r  the  e n t i r e  p ro jec t  a rea  and f o r e s t  inventory a c t i v i t i e s  within an 
area  covered by s i x  complete s a t e l l i t e  images which l a r g e l y  correspond t o  
t h e  boundaries of the  f i v e  t a r g e t  Rural Counci 1 s. The second phase wi I1  
support the  extension of t h e  f o r e s t  inventory a c t i v i t i e s  i n  t h e  remaining 
a r e a s  of southern Kordofan and southern Darfur. In between the  f i r s t  and 
second phases an evaluat ion of the  the  f o r e s t  inventory a c t i v i t i e s  wi l l  
be undertaken t o  a s sess  i t s  progress.  

( i  ) Reconnaissance Survey - - 
The Resource Inventory Component wi 11 begin w i  t h  a Reconna.issance Survey 
which w i l l  provide prel iminary information on t h e  ex ten t  of f o r e s t  
resources in  the  a reas  of southern Darfur and southern Kordofan. The 
Reconnaissance Survey w i l l  use 1:250,000 imagery from Land Sat  E7 
Themat i c  Mapping (TM) device a l ready procured under t h e  SERISS projec t .  
This  imagery was taken i n  o v e r f l i g h t s  during f a l l  1985 and f a l l  1986. 
Several add i t iona l  LandSat scenes may be required where coverage was 
incomplete o r  q u a l i t y  obvia tes  t h e  use  of e x i s t i n g  stock.  

The f i r s t  t a sk  of the  Reconnaissance Survey i s  to develop up t o  d a t e  base 
maps f o r  t h e  a rea  bordered by l a t i t u d e s  100N & 160N and longi tudes  
220E and 33, E. Thi r ty-s ix  t r u e  color  image maps a r e  planned a t  a 
s c a l e  of 1 : 250,000. This t a s k  wi  1 I involve most.ly desk work wi t h  some 
f i e l d  t ru th ing ,  and can be implemented independently of t h e  o t h e r  t a s k s  
of t h e  Reconnaissance Survey. These maps wi 11 p m v i d e  a framework f o r  
organi zing t h e  infoxmat i on developed during t h e  f o r e s t r y  inventory. They 
w i l l  a l s o  provide nat ional  and loca l  a u t h o r i t i e s  with t h e  a b i l i t y  t o  
imp1 ement resource planning and a1  I ocat j on dec i s ions  based upon up t o  
d a t e  information on physical and adminis t ra t ive  i n f r a s t r u c t u r e .  

U t  i 1 i zing t h e  same s a t e l  1 i te imagery and the  car tographic  framework 
provided by the  base maps, t h e  second t a sk  of t h e  Reconnaissance Survey 
is t o  map t h e  f o r e s t r y  resources of the  southern a r e a s  of t h e  Darfur and 
Kordof an regi  ons. Thi s f o r e s t  mapping e x e r c i s e  has  two purposes. Fi rst , 
f o r  those areas  where s i g n i f i c a n t  f o r e s t  resources e x i s t ,  f u r t h e r  
inves t iga t ions  wi l l  be undertaken t o  determine t h e i r  ex ten t ,  and present  





Aerial photo intcrprercrs will analyzc! the: irnapcs (1:250,000) t o  v i s u a l l y  
stratify forcst cover into broad classes for eventual verification and 
refinement. The stratification, basod on the SERISS experience sup~estetl for 
the classes, of forest crown cover is: ])Category A - 10% to 2 5 3 ;  2)Category !I 
- from 25% to 7590; and Catepory C from 50-75% and Category D - greater t h a n  
75%. Tn view of high variability in woodland density, ranging from very 
sparse woody veyu:ation (open woodland) to very dense lclosed forests), it is 
essential to pet a clear idea about the magnitude of this variation. While 
the CFA has few trained remote sensing specialists, past experience indicates 
that qualified individuals can be seconded from the National Remote Sensing 
Center, Department of Survey, the Range and Pasture Administ rat ion and the 
Soil Survey Administration (Wad Medani). Some third-country training and 
Khartoum-based workshops intend to address pract ical training needs. The 
proposed contract with RCSSMRS in Nairobi will provide access to  required 
speci a1 ists presently unavai lable in Sudan. 

Using foresters familiar with the areas under study and lin!ited ground 
truthing, an ini t ial interpretat ion and classification of bxad species 
categories will be attempted. Later large scale aerial photography will be 
employed to verify and modify this stratification. It is suggested the 
minimum resolution during ~tra~ification be limited to I00 ha. areas. This 
will undoubtably change in high production areas and in forests proximate to 
populated areas. Classes for useful stratification will necessarily evoive 
during the inventory prxess. These vegetation and physical details on the 
1:250,000 scale maps will later be transferred to 1:1,000,000 general forest 
maps for national planning use. 

Sample surveys will be cmducted on a provincial basis which seek to identify 
the qua1 i ty and quantity of forest resources within 20 percent at a 95 percent 
probability level. Biomass and volumetric estimates will be determined by 
non-destructive sampling techniques to provide this data. These will be wide 
estimates showing the approximate quantities of standing forest stock, which 
wi 11 be most useZul as tools to guide national pol icy and monitor the increase 
or decrease of forest cover. 

(ii) Operational Survey 

The second act ivi ty of the Resource Inventory Component is an Opera t i onal 
Survey. This activity corresponds to in the-field work to ground truth 
i nf ormat ion devel oped during the Reconnaissance Survey and to provide 
additional details which would be rewired either to develop forest management 
or re-establishment plans. This activity follows the two-phased schedule for 
the Resource Inventory Component. The Operational Survey begins with the 
identification and prioritization of areas which should be considered in more 
detail. Priorities will be based upon several factors including: the level of 
degradation or environmental pressure and the availability of high standing 





nc::jcript ions of t hi: ;rrf:aL; t r )  rccoi vc  marl-t i n t  O I I " ~  I vc* worak c l l r r -  i nj! r 11 i :J a r t  i v i t y 
wi 1 1 be  obt a i  net1 E rorn t h c  1 : 250,00(! XI t c 1 l i t r -  i I I U ~ ~ ~ I - V  ;111d on l r l r p ( m v  t I; . 
Add i t iona 1 I a r g e  scal r: ileri a l pho toirraph)r wi 1 1 h e  rrqui  r-fvl ;I:; t h -  5d111p l i 11j1 

frame rctsolut ion bcconw?s m o m  p r c c i s e .  Art-a-1)ascd *;amp1 inp tcdrniclrrer, and 
support ing remote sen:;i ng tool s w i  1 J h c  cltrpcmdcn t on tltc si z v  of' the  are;], 
biomass cl~nsi t y  or  marketable  t imber ,  acc:ctssihi 1 i t y  ant! msnapcmcnt 
p r i  o r i  t i cs /capahi  1 i t i es .  A:; t he  i rive11 t o r y  moves t o w a r d  thr grnunrl  , 
considerable a r e a  t o  a r ea  v a r i a t i o n  can be expected. 

Data recdui red dur ing  t h e  implementat ion  of t he  opera t  i ona 1 inventory i nc ludes  : 

- Geographjc ex ten t  of f o r e s t  a r e a s  - S p a t i a l  J i s t r i b u t i o n , b y  s p e c i e s  compos i t 'on ,  of f o r e s t e d  lend 
- Biomass and volume of useable/rnarketable  f o r e s t  - Est imates  of t h e  f o r e s t  growth and r e g e n e r a t i v e  c a p a c i t y  - Land-use capabi 1 i t y  - presen t  ve r sus  p o t e n t i a l  u s e  
- Legal s t a t u s ,  ownership p a t t e r n s  

The Opera t iona l  Survey w i l l  be implemented in  t h e  s e l e c t e d  PSUts by the  Forest  
Inventory,  Reserva t ion  and Management Sec:tion (IRM) fie!d teams, guided by the  
Inventory Team Leader. Assi s t  ed bv l a r g e  s c a l e  photographs , t h e  team w i  11 
l o c a t e  t h e  s i t e s  and begin t h e  ground-based inventory  necessary  t o  v a l i d a t e  
sub-Provinci zl and Provinci  a1 - est i m t  e s  a s  we1 l a s  t h e  r e a l  prowt h r a t e s  
around which managemeni p l ans  w i l l  be e v e n t u a l l y  developed. The f i e l d  team 
r e s u l t s  w i l l  be  r epo r t ed  back t o  t h e  IRM Headquarters i n  Khartoum, which w i l l  
subsequent ly  forward t a b u l a r  r e s u l t s  t o  t h e  Cent ra l  (CFA) D i r e c t o r a t e .  

b. Component Outputs  - Resource Inv'ent ory 

The ou tpu t s  of t h e  Resource Inventory  Component w i l l  b e  a set of c a r t o g r a p h i c  
and s t a t i s t i c a l  p m d u c t s  f o r  sou thern  Kordofan and southern  Darfur  designed t o  
enhance Sudan ' s  c a p a b i l i t y  f o r  r e sou rce  planning and management. Given t h ~ t  
t h i s  Component u t i l i z e s  a wide set of somewhat s o p h i s t i c a t e d  t o o l s  and 
techniques ,  some d e v i a t i o n  i n  t h e  proposed inventory  aethodology can be 
expected. For example, t h e  numbers and s c a l e s  of naps a r e  l i k e l y  t o  undergo 
r ev i s ion .  By n e c e s s i t y ,  sampling frames and techniques  w i l l  a l s o  change a s  - I  teams begin ground-level i n v e n t o r i e s  and encounter  problems and ways of t ak ing  
b e t t e r  advantage of t h e  t o o l s  a t  t h e i r  d i s  o s i t i o n .  C e r t a i n  d e v i a t i o n s  from 
t h e  l is t  of phys ica l  ou tpu t s  ( l i s t e d  below 7 a r e  t h e r e f o r e  t o  be expected. 
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( i  ) Two thousand mu1 t i - themat ic  base maps (1  ,250,000) o i  sou thern  - 
r o r d o f a n  and southern  Darfur :  

- UI'M c o o r d i n a t e s ,  I a t  i t c d e  and longi t u d e  g r i d  1 i n e s  , 
t i t l e s  and o t h e r  anno ta t i ons .  



- Exist ing land-use (farming, forcsts, ranpol and, rfcscrt., 
swamps, conununications links, e t c . )  

- Population and settlement distril~ution. 

( i  j )  Five hundred forest maps of southern Kordofan and southern 
Darfur including: 

- General Forest Maps a t  1 :1,000,000 scale identifying the 
overall forest resources and physical infrastructures of 
the Project area. 

- 1 :250,000 scale maps of Southern Kordofan and Southern 
Darfur Provinces illustrating the extent of forest 
resources and -other major land uses such as agricu: rure, 
range and pasture, surface water, and communicatjon links 
larger than 100 ha. in size. 

- Tndi vidual maps at larger scales will be produced of 
specific Forest Reserves and plantations illustrating 
forest distribution by area, species, age, density class 
and their physical relationship to transportation 
networks, markets and demographic patterns. 

- Analogue representa:ions of digitized forest maps on 
1:50,000 scale. These will form the basis for the 
interactive Geographic Informat ion System (GIs) to be 
used to monitcr changes in the forest resource. These 
GIs "mapsff will he developed from the data collected 
be1 ow. 

(iii) Stat:ist ical tables and tabular results wi 11 include: - 
- Area of forest and non-forest area by crown cover classes 

and forest types; - Break-down of legal status of forest resources; - Age class and composition distribution; - Standing volume and biomass estimations, including brush; - Estimations on rates of harvest, planting and depletion; 



- I ) r ~ n o p r a p l ~ i  c: pa r 1 farrr:; c3ncomp;t :;r; i ny t hc fol-PC; r ; 
- I:; t i nu t ocl c.v i (5 t i rig and hypo t lic t i 1 an i Ilia l c n  r r y  i r ~ j r  

c2paci t y ;  
- Annual growth r a t r s  of f o r e s t  type and age  c lass ;  

( i v )  Improved i n s t  i t ~ l t i o n a l  capac i  7.y t o  acqui  ip, ;jrl;ll yze and 
rnani u l i i t c  d a t a  in  t h e  support of s u s t a i n e d  y i c l c i  f o r e s t  -+ --- 
management wl 1 he  demonst r a r r d  by: 

- Four t e c h n i c i a n - l e v e l  and two M.Sc-level f o r e s t e r s  w i  11 
r e c e i v e  sho r t - t e rm ,  t h i r d  count ry  a n t  a - t h e - g r o u n d  
t r a i n i n g  in  remote s ens ing  and f o r e s t  inventory  
rechniques .  

- Devel oprnent of a f ~ ~ n c t  iona l  Forest  Inventory  and Planning 
(Jni t a t  t h e  Nat ional  level.  

c . Corr~ponen t Input s -  . 

The f o l  lowing i s  a s m a r y  of USAID and GOS cont r i b u t  ions  t o  t he  
Inventory  Component: 

( i )  - A I D  Con t r i bu t i on  ( T o t a l ) :  $ 2,626,871 

( a )  Technical Assistance ($ 837,480 ): 3 person-years  of  
long- term t e c m a s s i  s t a n c e  and 10 person-months of sho r t - t e rm  TA j s 
provided f o r  a s  fo l lows:  

PERSON 
YEARS MONTHS 

DUTY LOCATION 

Chief Technical  Advisor 3 0 Khartourn/Kordofan/Darfur 
Imagery Enhancement Expert  0 2 I I 11 I I 

Fores t  Mensuration Fxpert  0 2 I ?  1.1 I f  

GIS Speci a1 i s t  0 2 Khartoum 
Workshop Faci l i  t a t o r  0 4 Khartoum 

(b )Tra in ing  Inputs ($36 354 ) w i t h j n  i nven to ry  a c t i v i t i e s  i n c l u d e  
t h i r d  coun t ry  t r a i n i n g  at  RC-a s e r i e s  of s h o r t  in-count ry workshops 
a s  fo l lows:  



( c )  Comoditles ( $  1 d l 8  ' 7 6 )  f o r  this cornponcnr'5 .-----p- i mplen~ntat i on the fol lowing cormno I t ~ c s  w j  11 'nc financed. Prodrrc t ion 0 1  

base maps, imagery acquisition, a e r i a l  photos, I c ~ b  cciuipment, 
photo/satcl l i te interprctat ion, field equipment, office equipment, 
vehicles, and computers. A complete list of the commociities to he 
fir~cnced is included in Table 13 in Annex F. 

(d) Logistical Support ($95,682) i s  provided to use forei9n 
exci~ange to purchase spare parts for vehicles anti in emergency instances 
fuel and lubricants. 

( i  i > Host Country Contribution (LS 4,466,684 $1,089,434) to the 
Inventory Component will include the field costs of the Sudanese staff, 
housing and off ice rental, in-country travel, vehicle operat ions, 
aircraft charter, ground truthing, officz supplies, and utilities. These 
resources are :resented in Table .? of Annex F. 

d. Beneficiaries 

The users of the Resource Inventory Component will be various central and 
regional government ergsni zat ions, which wi 11 obtain access to re1 i able 
information regardi~g extent, distribution, typology, species 
associations and growth characferistics of woody vegetation. The Central 
Forest Administration, as the principal beneficiary of the Project, will 
u t i l  ize the base maps and specific forestrj information to develop 
management plans, and rehabi l i tat ion plans, draw up and imp1 ement forest 
reservation plans at a much faster rate than at present, and improve the 
monitoring of its wood and timber resources. 

- The Ministry of Agriculture and Natural Resources ( M O M )  has access to 
additional information on forests which are important agricultural 
resources. Futhermore, the MOANR will be able to use the forest 
information to complement the data generated through SERISS and other 
crop estimation projects. Base maps and the Resource Inventory data will 
be of direct benefit to the Relief and Rehabilitation Commission (RRC) in 
facilitating their efforts to identify and rehqbilitate desertified 
areas.Resource information, comunication links and identification of 
areas of greater stress are particularly important to the RRC in their 
Famine Early Warning System IFEWS) program. 



The f?urol Council, llistrict and Prov 
governments will a l so  h a v e  acccss to 
natura 1 resources. 'Th i r; in format ion 
regional development pldnrling to fac 
rcsorJrces and a1 so fac i 1 i tat r? cl oser 
initi.atives. 

incia1 levcls, the rcpional 
j~nproved infonrra t ion on t h e j  r 
can vcry ef fcc t ivel y be used in 

i l i  t a t a  more rational d i s t r i b u t i o ~  o f  
moni tori n y  of varj 011s O w e  1 opmcnt 

Institutions of higher etlucation, including the fol~r national 
universities will utilize information generated from the Resource 
Inventory for t eac h i  n3 and research purposes. 

To the extent that Project -generated irrfomation is used by the above 
organj zat i ons i t should a1 so benef i t rural farmers. 

2. Resource.Rehahilitation Component 

a. Component Description - Resource Rehabilitation through - 
Participatory Forestry 

The Resource Rehabilitation Component addresses the problem of resource 
degradation in southern Kordofan and focuses on an area covered by five 
Rural Councils. These councils include: Kazgail, Hamadi, Ed Dubeibat, 
Vabiela and Er Rahad. The causes of resource degradation have been 
discussed in an earl i er sect ion. This Component supports two cat egori es 
of rehabilitation activities: participatory forestry including natural 
forest management and agrof orest ry. 

This Component is structured to involve rural people in the management of 
natural resources. Specif ical ly it at tempts to: 1 ) address the problems 
of degradation and desertification of natural woodlands through 
involvement of local people in forest management and protect ion; 2) 
reverse the decl ine of gum gardens through on farm reforestat ion program 
for farmers; and 3) stem the decline in depletion of soils through 
various forms of agroforest ry. This approach requires a efficient 
extension network, with strong ties at the farm level. Recognizing the 
present inst i tut ional structure and capacity to implement such act ivi ties 
is limited the project will suppor? extension activity to assume such 
responsibilities and functions. 

An extensi on training program wi l l theref ore be developed and implemented 
for officers and staff working on the project. The program will consist 
of a series of in-service courses for each job category taking into 
account job responsibilities and functions and previous training and 
experience. The courses will cover technical topics, such as 
comuni cat i on techniques, and re1 evant management ski l l s. At tent ion wi 1 l 
be given to methods for facilitating participation of men and women in 
project activities. Data collected by the Monitorfng and Evaluation 



In addl tian, loca 1 Icaders, vi 1 lage nursery supervisors arltl vi l l n ~ e  
extension workers will be trained. Training will be hascd on approprint r: 
rnethods of adult education and irlcorporate "hands-on" experienco. A 
serics of courses will he given for the nursery supervisors and exicnsion 
workers incorporating feedback from supervjsors anti the Monitoring and 
Evaluation Section. These courses will include: extension methodology, 
nursery management and seedl ing product ion, and tree plant ing. Field 
trips inside and outside the project a r m  will be made by members of this 
cadre. To promote the involvement of women, visits will be made to sites 
of related projects which focus on women's participation. 

( i ) Natural Woodl and Management 

The maps and statistical data provided by the resource inventory 
component wi 11 provide informat ion for devising plans for the 
development , protection and management of the forest resources in the 
five council areas. The plans will identify and prioritize actions that 
will guide the participatory forest nanagement activity. While these 
plans are being developed during the initial months of the Project, 
actions will be based on available info,mation on existing forests and 

- critical denuded areas that need reforestation. 

One of the first tasks of this activity is the identification, 
demarcation and reservation of forests/woodlands and critical denuded 
areas within each of the five Rural Councils into the following 
categories: 

a. Comuni ty forests/woodl ands 
b. Private forests/woodlands 
c. Institutional f orests/woodlands 
d. Regi onal forest reserves 
e. National forest reserves 

Based on information obtained through the resource inventory and 
estimates based on the results of project household surveys, and other 
relevant sources a determination will be made by project staff on whether 
sufficient comnunity forests/woodlands are available for meeting the 
domestic fuel and wood products reuuirenlents of the local population. If 
not, areas of existing regional and national forest reserves will be set 
aside to assist in meeting the domestic needs of the local population and 
those areas w i  11 be designated as communi ty forests. 

Management plans will be developed for various categories of 
forests/woodl ands based upon the individual category and objectives. 
Management plans for comnuni ty forests/woodlands will be based on the 



rt!sul t s  of survcyr; in  the respect i ve co rnmi  t i c s  which itlcnt i f  y prcfcr rc( l  
end-uses and specics and take i n t o  considera t ion t hrt unmet neccls. 
Implementat ion of: t hc management plans wi 11 r e s t  with the  relilt  ec! ent i t y :  
comnunf t y ,  indivi tfuals ,  irlst i tut ions ,  regional adminis t ra t ion  and 
nat ional f o r e s t  department. To demonst r a t e  appropr ia t e  f o r e s t  
management, the  Project  wi ! 1 a1 s o  implement management plans i n  repi onal 
o r  nat j onal fo res t  reserves ,  In order  t o  perfornt a demonst r a t  ion 
funct ion ,  these  reserves  wi l l  be evenly d i s t r i b u t e d  jn the f i v e  Rural 
Councils and be managed f o r  varying ob jec t ives  such a s  fuelwood 
production, charcoal production,  timber, poles ,  protec t ion  of r e s e r v o i r s  
o r  a combination thereof .  

Depending on the  condi t ion  of the f o r e s t  a r e a ,  the  management 
p resc r ip t ion  may include promoting natura l  regenera t ion ,  a r t i f i c i a l  
regenerat ion ( through seeding o r  plant  ing) , and/or e s t ab l  i shment of 
f i r e l i n e s  and nomadic co r r idors .  The success of t h e  management 
p resc r ip t ions  depends on the  i n t e r e s t s  of the  neighboring inhab i t an t s  and 
migratory population. As f o r  communi t y  woodlands/forests , t he  benef i t s  
w i l l  need t o  be equi tably  d i s t r i b u t e d  so  tha t  a l l  m e ~ b e r s  have a s t ake  in  
maintaining t h i s  resource. A formal, wr i t t en  agreement wi l l  be drawn up 
f o r  communi t y  wood1 ands l fo res t s  tha t  d e l i n e a t e s  t h e  responsihi 1 i t i e s ,  
r i g h t s  and ob l iga t ions  of the. comnunity and the  f o r e s t r y  department. 

Because a s i g n i f i c a n t  number of woodland/forest management p resc r ip t ions  
w i l l  c a l l  f o r  p lan t ing  o r  seeding,  q u a l i t y  seeds must be ava i l ab le .  
Also, the  ag ro fo res t ry  a c t i v i t y  wi l l  need seeds. I t  i s  expected the  
p red .Anan t  species  f o r  such in tervent ions  w i l l  be Acacia senegal.  
Therefore,  the p ro jec t  wi 11 strengthen the  seed q u a m m p r o v e m e n t  
program of the  Gum Arabic Research S t a t i o n  i n  E l  Obeid t o  ensure an 
adequate supply of improved seeds. Technical a s s i s t a n c e  and funds f o r  
the  ~ s t a b l i s h m e n t  of seed s tands  f o r  high gum y ie ld ing  s t r a i n s  wi l l  be 
provided by the  projec t .  A t o t a l  a rea  of 200 feddans w i  11 be reserved 
and managed f o r  t h i s  purpose. 

'The Projec t  I s  agrof o r e s t r y  a c t i v i t i e s  propose d i r e c t  remedies t o  t h e  
d e s e r t i f i c a t i o n  problems of the  c o m u n i t i e s  included in  the  f i v e  Rural 
Councils of southern Kordofan. The s t r a t e g y  f o r  t h e  Component i s  t o  
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e s t a b l i s h  an extension and nursery network, which wi 11 al low the  Projec t  
t o  respond t o  loca l  needs and provide ru ra l  communities with technica l  
advice and bas ic  p lant  ing mater ia ls .  The i n i  t i a l  set of agrof o r e s t  ry 
in tervent  ions have been i d e n t i f i e d  through t h e  technica l  a n a l y s i s  and 
socioeconomic survey conducted during the  p ro jec t  design phase. These 
include: 1 )  increas ing t h e  a rea  and per  un i t  production of gum 
arabic-bush f a 1  low system; 2 )  increas ing t h e  area under in tercropping 
schemes with p a r t i c u l a r  emphasis on re in t roduct ion  of Acacia a l b i d a ;  3 )  
i nnproving and extending a r e a s  under a1 1 ey cropping and -rowfami ng , 
4 )  c r e a t i n g  windbreaks and she1 t e rbe l  ts ; and 5)  improving and expanding 
hort icuPtura1 production. Thus, the  t r a i n i n g  of s t a f f  and the  n u r s e r i e s  
es tabl i shed wi l l  i n i t i a l l y  concentra te  on t h e  associa ted  technologies. 



TIM? ava i 1 o b i  l i ty of t rcc :;oedl i nps fo r  f:~rmt:rr; i n  thc Projoc t a r m  I <; 

c r i  t ica l  to achicvc the aims of f h c ?  IJroject. Ini t. i ,a 1 J v ,  f lw t)(-:;t I I W ~  h o ~ i  
of provi  din^ tho max l mum slrppl y of scodl ings t o  I n t v  t I lw f:r rrrrclrc; c l c m n t l  
is  t o  cstahl i s h  rrurscrics. Thc Project w i  1 1  sllpport , I  nctwork of' f i v c  
cen t ra l  nurser j  c s ,  and I00  self he1 p nurwri r t s .  

The Nursery/Dmonst ra t ion  Centers wi 11 be s i  tcd on an a rea  o f  
approximately 25 feddans provided by each of the Rural Counci I s .  Twenty 
feddans wi l l  he set a s i d e  and u t i l i z e d  t o  st2rvp a s  a demonst ra t jon  area  
f o r  various agroforest  ry models and as t h e  s i  te f o r  Extensi on/Trai ninp 
classroom, o f f i c e ,  anc! s t o r e .  A port ion of t h i s  a rea  w i l l  a lso  be 
reserved f o r  product ion of such seeds a s  a r e  d i f f i c u l t  t o  ob ta in ,  such a s  
Acac iaa lb ida ;  Tamarindus jndica ,  and xemenia a f r i cana .  In add i t ion ,  a 
m a - r a ' l  Nursery m'176e e s t a b m a a j a c e n t  t o  the  
demonstrati  on c e n t e r ,  wi th a product ion capaci ty  of 500,000 seed1 ings.  
These Central n u r s e r i e s  wi J 1 a1 so process and s t o r e  seeds of various 
species  f o r  d i s t r i b u t i o n .  The seedl ings  and seeds a t  t h e  Central 
Nurseries  wi I I be sold and t h e  money w i  1 l be deposi t ed in a revolving 
fund t o  f inance the  recurrent  c o s t s  of these  n u r s e r i e s  by the end of 
p ro jec t .  The Regional Fores t ry  Department wi l l  manage these  
Nursery/F~tens ion Centers. S ince  t h i s  system involves the  securinp of 
appropr ia t e  s t a f f  and t h e i r  t r a i n i n g ,  Project  implementation wil l  begin 
in  one Rural Council and coverage of the  o the r  four wi l l  be phased over 
the  f i r s t  th ree  years of the  p ro jec t .  

Nurseries  wi l l  be e s t ab l i shed  in 100 v i l l a g e s ,  with c a p a c i t i e s  ranging 
from 5,000 t o  10,000 seedl ings-  These wi l l  be e s t ab l i shed  adjacent t o  
t h e  water  yards where poss ib le .  Where such water  yards do not e x i s t ,  
hand dug wells wi 11 he constructed.  The labor  f o r  both t h e  n u r s e r i e s  and 
hand dug wel ls  wi l l  be provided by t h e  v i l l ages .  The p ro jec t  wi l l  
provide materi a1 s and technica l  advice. The operat ion and management of 
these  nurse r i e s  and we l l s  w i l l  be the  r e s p o n s i b i l i t y  of t h e  v i l l age .  
Water and seedl ings  w i l l  be sold t o  pay f o r  maintenance c o s t s  of both t h e  
wells and nurser ies .  A survey w i l l  be conducted i n  each p a r t i c i p a t i n g  
v i l l a g e  t o  determine the  predominant species  f o r  t h a t  v i l l a g e  nursery. 

Through demonstrations a t  t h e  Nursery/Demonstration Center and on farmer 
p l o t s  and f i e l d s  the  Projec t  w i l l  attempt t o  inf luence  t h e  t r a d i t i o n a l  
management p rac t i ces .  Farmers w i l l  be encouraged and a s s j s t e d  t o  adopt 
opt  imm temporal and spat  i a1 combinations of tree-based a g r i c u l t u r a l  
systems. The a g r i c u l t u r a l  research  s t a t i o n  a t  El Obeid, t h e  cen te r  of 
t h e  USAID-f i nanced West ern Sudan Agr icul ture  Research Projec t  , w i  11 p l  ay 
t h e  lead  r o l e  i n  the  adapt ive  research  e f f o r t .  Adaptive research and 
demonstrat ion p l o t s  w i  11 be es t ab l i shed  a t  the  Nursery/Demonstrat ion 
Centers  f o r  v e r i f i c a t i o n  and refinement of promulgated technologies over 
a wide range of soi  I types. The research  s t a f f  wi 11 he lp  t o  assure  tha t  
methodologies f o r  measuring crop y i e l d s  under various systems a; 
accura te ly  designed . 
A funct ioning extension and t r a i n i n g  system is the  b a s i s  f o r  i d e r ~ t i f y i n p  
l oca l product i on probl ems and i n t  roduci ng t echnol ogy t o  improve 



t rad i t i ona 1 agr i c111 tural sy5ttcrns by i ncorporn t i np: m u 1  t i  -purpose rrocr: 
specics. Currcnrlv, there is no a g r i c u l t ~ i r a l  extc l~sion service  opctratjnz 
at  the vi l lage I w c l  in the! Projcct a rea .  'The Project w i  1 1  support t h e  
crtlat ion and Jevcloprncnt of an extens ion systcm t o  support agroforcst r y  
a c t i v i t i e s .  T h i s  system i s  designed in a t iered s tn ic tu re .  

The Village Council Fxtcnsionist (VCE) is  a t  the base of t h e  P r o j e c t ' s  
extension system. He/she wi 11 h e  based i n  one of the 200 tarpet  vi lilages 
and provide extension services  t o  two to  three  v i ; l ages .  In the 
par t ic ipot  ing vi 1 lages,  the VCE wi 11 help estzbl  i sh v i l lage nurseries, 
promote agroforestry p rac t ices ,  and provide tech5,cal rdvi ce. Due to  the 
I arye proport ion of f u l l  time farmers who a re  wc>-?n i n  thc Project a r ea ,  
preference wi l l  be given to  hi r ing women a s  VCE1: '!%Q female 
extensionis ts  may a s s i s t  with extension activities 511 ; oo,'fuel 
conservation, e.g. improved stoves o r  improve< t:!ti.np vothods, that  a r e  
under o ther  projects .  They wi l l a1 so par t  i c i p , - : ~  ,.: ~ ~ r 1 2  data col l e c t  i on 
e f for t s .  

The Vi  11 age Counci I Extensi oni s t  s wi 11 be suppoi-tr. f !y fi  \*an Coordinators 
who a r e  experienced technicians,  e.g. fo res te rg  avl  +/-. ~ . ' t u r a l i s t s .  
Each Coordinator wi l l  be responsible f o r  t k  sy -r ' :;or) ). ' approximately 
4 VCE1s. Coordinators wi l l  be expected t o  spend Y; ,t .L ( i ~ e i r  time 
v i s i t i n g  v i l l age  nurser ies  and on-fam demonstrat 1 ~n.4.  'he Coordinators 
wi 1 1 a1 s o  report  on technical and managemelot p rob iw , to Rural Counci I 
Project Officer(RCP0). 

Five RCPO1s wi l l  be recrui  ted-from the ranks of Assistant Conservator of 
Forest cadre,  of the  CFA, and wil l  be responsible f o r  a11 Project  
a c t i v i t i e s  within each of the respect ive  Rural Councils. A t  the 
technical l eve l ,  the  RCPO will  provide support t o  the  Area Coordinators, 
e s t ab l i sh  and manage Nursery/Demonst r a t  ion Centers , and prepare project  
performance reports .  Admini st r a t  i vel y ,  the  RCPO wi 11 represent the  
Project a t  the  Rural Council. The 380 wil l  be supported by a s t a f f  of 
four extension o f f i ce r s  and two krsery/Demonst r a t  i on Center 
supervisors. The ex tewion  o f f i ce r s  include: a Forest Ranger f o r  fo res t  
management and rehab i l i t a t ion ,  a Forest Extension Off icer  f o r  nursery 
support and technical advice on t r e e  plant ing , an Agricultural Extension 
Officer f o r  providing technical advice on agroforestry and other  o n 4  arm 
agr icu l tu ra l  a c t i v i t i e s ,  and an Extension Training Officer f o r  farmer 
and s t a f f  t ra ining.  

The RCPO repor ts  t o  the Project Manager i n  E l  Obeid. The 'project  Manager 
- *  who const i t u t e s  Project  I s  long-term technical  ass i s tance  sha l l  have a 

spec ia l i za t ion  i n  agroforestry. The Project  Manager wi 11 have a 
counterpart Co-Project Manager of the  rank of Conservator of Forests. The 
technical support team in  El Obeid wi l l  consis t  of:  an Extension Training 
Special i s t  (Project  Funded) with a GOS counterpart ;  a Forest 
Rehabil i tat ion Coordinator of the rank of ACF, and a Monitoring and 
Eva1 uat i on Expert (Project  Funded). 



( i  i i )  Monitoring and E v a l ~ l a t  i o n  - 
Monitoring and evaluat ion cf f 'or t s  i s  an intclgral par t  o f  I w r h  thr! 
rnanogemcnt of na t 1 x 1 1  wood1 nnds 3ncl a ~ r o f  o r e s t  r y  nc t  i v i  t i c s .  :2 f 1 ~ 1  1 t i IIK: 

Monitoring and Evnll~at ion Section i s  F in ;~ncrd  under t h e  pro jec t  to  
undertake the €01 low in^ tasks:  

a )  devclop w e s t  ionnaires and moni to r inp  Forms in col labora t ion  
with t h e  technical  o f f i c e r s  and the  t e s t i n g  and revision of t h e s c ;  

h )  t r a i n  i n d i v i J u a l s  responsible For c o l l e c t i n g  the data and make 
arrangements t o  ensure adeaua t e  supervis ion;  

c )  process da ta  and analyse  p ro jec t  surveys and o the r  sources f o r  
the f o r e s t r y  management a c t i v i t y ;  

d )  pub1 i s h  and d i s t r i b u t e  r epor t s ;  

e )  serve  a s  a r epos i to ry  of projec t  da ta  and re la t ed  informat ion ; 
and, 

f ) i n  co l l abora t ion  with the  t r a i n i n g  s e c t i o n ,  devising a method 
f o r  a s sess ing  t h e  t r a i n i n g  a c t i v i t i e s  and t h e i r  e f f e c t .  

Funds wi l l  be a v a i l a b l e  t o  the  Monitoring and Evaluation Sect ion  f o r  
con t rac t ing  Services  t o  c a r r y  out specia l  t o p i c  s t u d i e s ,  e s p e c i a l l y  those 
not based on survey methods. - -  
To a s s i s t  in  the  f i n a l  s e l e c t i o n  of vi ' l lages t h a t  w i l l  a c t i v e l y  
p a r t i c i p a t e  i n  the  p a r t i c i p a t o r y  f o r e s t r y  a c t i v i t i e s ,  an i n i t i a l  
reconnaissance wi 11 be c a r r i e d  out on those i n i  t i a l  l y  s l a t e d  f o r  
involvement. The reconnaissance wi 11 concentra te  on a )  the  pat t e r n  of 
land d i s t r i b u t i o n ,  tenure  and r i g h t s ,  b )  evidence of the  s t r e n g t h  of 
1 ocal  organiza t ions  and leadership  i n  imp1 ement i  ng s e l f  -help a c t  i vi t i e s  , 
and c) wi l l ingness  t o  p a r t i c i p a t e  and undertake measures both t o  ensure  
maintenance of land and t r e e  r i g h t s  and t o  s u s t a i n  nursery and extens ion 
e f f o r t s  in  the  v i l l age .  After the  f i n a l  s e l e c t i o n  a survey w i l l  be 
conducted t o  address a )  t h e  needs of households with respect  t o  food, 
fodder, fuelwood, charcoal and o the r  f o r e s t  products ,  b)  p r i  o r i  t y  
end-uses and spec ies  prefer red  f o r  each, c )  a t  t i  tudes ,  knowledpe and 
p r a c t i c e s  associa ted  with d i f f e r e n t  p a r t i c i p a t o r y  f o r e s t r y  conf igura t ions  
and the  prefer red  conf igura t ions .  I t  wi 11 a l s o  address land and t r e e  
tenure  and r i g h t s ,  with special a t t e n t  ion on women and recent  s e t t l e r s  
and grazing r i g h t s .  Data a n a l y s i s  w i l l  be based t h e  sender of t h e  
respondent. 

To guide in the  planning and implementation of forest/woodland management 
p lans ,  surveys w i l l  be undertaken t o  supplement d a t a  from o the r  sources 
on: a )  t h e  m e t  needs of the  populat ion with respect  t o  food, fodder,  
fuelwood, charcoal ,  poles  and o t h e r  f o r e s t  products ,  b)  p r i o r i t y  unmet 
end-uses and p re fe r red  spec ies  f o r  each end-use, and c )  ethnobotani ca 1 
knowledge. In those a reas  s l a t e d  f o r  community f o r e s t s  o r  woodlots, 



information wi 11 ho ~tathcrcrl I o :~<;si st in oryt~ni z i n g  and mnaginy loci] 1 
participation in the Inanopcmcant, and posr;lf)ly plnntinp, of forrtst 
resources. Data nnalysi s wi 1 l be c l i  s;jggrc:patctd by thc  wntlcr o f  t h c  
respondent. 

Moni torinp wi 1 l center on nursery records and a n  annual fnl l ow-up of 
participating farmers to provide Ecedback to project management and 

* exter~sion training officers about problems of n~anagernent and sl~rvival of 
seedljngs, evolving species preference, changing attitudes toward 
a1 ternat ive confipurat ions, and effectiveness of extensj on services and 
demonst rat ions. 

A Moni torinp sect ion wi 11 also include l iaison wi th Pgricr~l tural Research 
Corporation (ARC) El Obeid Center and Facul ty of Agriculture, Uni versi ty 
of Khartoum. Services of scientists dt ARC will be utilized for conduct 
of various adaptive research projects in the project area on subjects 
like soils, agroforestry, and gum arabic. 

Fellowships for graduate students (M.Sc. & Ph.D levels) have been 
provided under the project (3 in Forestry and 1 in Agriculture each year 
for 5 years). The Moni toring Sect ion wi 11 1 iase with the Faculty of 
Agriculture in Khartoum and assi st in the development of research 
projects for graduate level dissertation by the students. The students 
wi 11 conduct research in the project area, on subjects, as mutually 
agreed upon by the Project Management and Faculty of Agriculture. The 
subject should include soi Is, soi I -plant relat ionships, tree-crops inter 
face, other aspects of agroforestry,. forestry extension reforestation and 
woodl and management. 

The Section will be headed by a long-term technical assistance position 
who will provide on the job training to a Sudanese counterpart hired as 
the associate. The latter is expected to take full responsibility during 
the final years of the Project. In addition a computer data entry 
pe!rson, secretary and other support staff wi 11 be hi red with local 
currency funds . 

b. Comuonent Out~uts - Resource Rehabilitation 
The following outputs will be achieved by the end of the project. The 

L indicators of achievement of these are specified below. 

i. A svstem of ~artici~atorv forestrv will be o~erational. 

- 50,000 Feddans of wood1 ands under management including 25,000 
feddans of comnuni ty forests. 

- Forest management models are developed that are socially, 
economically and technically sound and sustainable. 



i i . Inc rcn serl jroduc t i on on 3 SIH t a i nab.l o has  i 5 rr*w 1 1 s f r o r n  --- .- 
ngroforcs t  r y  i n t  crvent ions. 

- 608 of t h c :  housdmlds in par t  i c j p a  t i n p  v i  1 l c ~ c ~ s  incrc!aso t h v i  r 
product I on of food, fodder, wood Fuel or pum a r n b i  c .  

- 50% of the part icjpat ing farmers arc women 

- 25,000 feddans of degraded gum gardens rehahi 1 i tat err. 

- 1 1  ,009,000 seedl ings and 6,000 ki lograms of seed i jrc produced 
and distributed. 

- 5, 25 feddaa nursery/demons t rat i on centers es t a  b l  i shed. 

- 50 kms of windbreaks and shelterbelts have been jnstalled. 

- 200 feddans of sed stand9 of Acacia  senegal established. -- 
i i i .  The GOS institutional ca~acity for resource rehabj 1 i tation - 

Dronrams is enhanced. 
- - - - - - - - 

- A network of Forestry Extension in place. 

- 100 village self-help nurseries, and 5 central nurseries 
producing an adequate number of tree seedl ings and mix of 
species to meet local demand. 

- 2 0  officers who received short term, out of country training 
are working on the project. 

- 25  area coordinators, 100 Village Extension staff, and 100 
male and 100 female village contact persons, and 15 forestry 
extension officers trained and performing their assigned 
functions. 

- 2 0  fellowships awarded to Faculty of Agriculture for gradutate 
students would have added t o  the available knowledge on 
torest ry and related problems in semi -arid regions. 

- A monitoring and evaluation system is available for 
participatory forestry activities. 

c. Component Inputs 

The fol 1 owing is a sumnary of USAID and GOS cont ri but ions to the 
Resource Rehabilitation Component: 



( a )  Technical Assistnnco (:I 5,555,1117) : 15  pcrwn-yrX;lrs o f  
1 ong-term tcfhn'icalassi stance and 1 0  per~;on-~~ionth:;  of rl~or-t -tcrrn 'I'A i s  
provided f o r  a s  fo l  lows: 

Yrojec t Manager(AproEorest er) 5 
Fxtension/Training Specialist 4 
Yoni toring/Evaluat ion Expert 4 
Soi 1 Agronomist 0 
Agroforest ry Research Expert 0 
Rural Soci 01 opi st 0 
Seed/Tree Improvement Expert 0 
Tropical Forest Mgmt Expert 0 .  
Extension Specialist 0 

El Ohe id, 
I t  

I I 

I I 

I I 

I I 

I I 

I I 

I I 

Kordof a n  
I I 1 1  

(b) I'1:ainlng Inputs ($ 84,950-) within rehabilitation activities 
include thi rdyzount ry training and .I series of short in-count ry workshops as 
follows: 

Training Exercise Person-Mon t hs 

In-servi ce Technical Training 10 
Training workshops (Sudan) 125 
Study Tours 18 

The U.S.contribution to these training exercises will include the foreign 
exchsnge costs of transportation, lodgjnp, and tuition for external 
training. For the in-count ry workshops 1 i mi ted foreign exchange support 
wi 11 be required for instructors and training materials: 

(c)Comodities ($ 793,390) for this component's implementation 
the foll owing comnodi t ies wi 11 be financed: Nursery tools and implements, 
extension equipment, seed and soil testing kits, seeds, office supplies, 
field Equipment, office equipment, vehicles, and a computer. A complete 
list of the financed comodities is included in Table 13 in Annex F. 

't 

(d)Logi st i cal Support ($364,311 ) i s provided foreign exchange 
for spare parts and in emergency situation, financing for fuel and 
lubricants. . 

(e)Cont ingency ($479,784) 

( i i )  Host Country Contribution (LS 25,757,925 = $6,282,421) to the 
Resource Rehabi 1 i tat i on Component wi 11 include the costs of the Sudanese 
support staff , housing and' office rental , in-count ry travel, vehicle 
operat ions, aircraft charter, office supply/ut i I i ty , seedl ing product ion, 
establishment of village nurseries, and Rural Council Nursery 
Demonstration centers, hand dug we1 1 s , research projects , fellowships and 
1 oca 1 consult anc I es . 



'The ma i n t i j r g ~  t  popu 1 a t  ion ;J rr. t r;uf i t i on;] 1 fa r ~ ~ ~ c * r ~ ;  i r) t l ~ r :  I' i v v  1-11 r;l 1 
corlr~c j 1 14 .  'Th(*y wi l 1 twncf i t f rorn: 1 ) i nc: rrnevd p r o t l ~ ~ c  t i v i  t y nn t hr; i r 
l and  by adopt ing ogroforcst r y  pract i ccs which  conwrvc  tI1v TO i 1 ;mi , ~ c l r l  
organic matter  and ni t rogcn;  2 )  an increased s r~pply  o f  forest products 
such a s  fodder and  fuclwootl; 3 )  higher cash incomes from t h c  product ion 
of gum a r a h i c  and h o r t i c u l t u r a l  products;  and 4) incrcasccl supply of 
food, such a s  f r u i t s  and vegctnhlcs For domestic. consumption. 'fwo 
hundred v i l l a g e s  arc expected t o  be ac t  i v c l y  involved i n  the p r o j c r t ,  
t ha t  is  thosc in which a V i  i l age  Counci l Extcnsioni 5t is based and ( 1 1  

I e a s t  one o the r  vi 1 lage per  e x t m s i o n  coordina tor .  Tn these  vi 1 lagcs  
approximately 60 percent of t h e  ho:~sehol d s  a r e  expected t o  adopt i mprovcd 
a g r o f o r e s t r y  p rac t i ces .  Tt is an t i c ipa ted  tha t  a t  l e a s t  50% of the 
farmers u t  i  1 i  zing improved pcact i c e s  and di  r e c t l y  b e n e f i t i n g  Erom these  
w i l l  be women. 

I n  a d d i t i o n ,  a l l  v i l l a g e s  in  the  f i v e  ru ra l  counci l s  wi l l  i n d i r e c t l y  
bene f i t  from the  f o r e s t r y  p lans  which include t h e  g a z e t t i n g  and 
re se rva t ion  of comnunity f o r e s t s .  Under t h e  p ro jec t  approximately 30 
comnunities a r e  expected t o  he a s s i s t e d  t o  develop cornuni ty  f o r e s t s  
through technical  advice  and access  t o  seeds o r  seedl ings .  The 
management plan f o r  each of these  comnunity f o r e s t s  w i l l  he based on the  
o b j e c t i v e s  a s  s t a t e d  by the  community. 

D. Rela t ionship  t o  Other nonor and Relevant lJSAID P r o j e c t s  
- .  

There a r e  a number of important r e l a t i o n s h i p s  between the  Resource 
Inventory and Resource R e h a b i l i t a t i o n  Components of t h e  Projec t  and o t h e r  
development a c t i v i t i e s  i n  the  Kordofan and Darfur regions.  These inc lude  
p r o j e c t s  i n  t h e  USAID p o r t f o l i o  and those of o t h e r  donors. 

( i )  Other Donors 

Other major donors who support Fores t ry  development a c t i v i t i e s  inc lude  
t h e  Dutch, t h e  Finns,  t h e  Germans, t h e  R r i t i s h ,  UM>P and FAO. The World 
Bank has l ed  the  mult i-donor f o r e s t r y  s e c t o r  review and is preparing a 
f ive-year  f o r e s t r y  development program f o r  t h e  Sudan. A number of 
f o r e s t r y  r e l a t e d  r u r a l  development a c t i v i t i e s  a r e  supported by EEC, CIPA, 
SF, Kuwaj t ,  Oxfam, DANIDA, SIDA, and o thers .  PVOfs who have forestr), 
programs i n  t h e i r  p o r t f o l i o  inc lude  CARE, Save the  Children (US), SOS 
Sahel , Green Deserts, CONCERN, and I n t e r  Aid. 

The a c t i v i t i e s  planned i n  t h e  SRAAD pro jec t  a r e  expected t o  g e i ~ e r a l l y  
bene f i t  t h e  a c t i v i t i e s  of o t h e r  donors, not only those tha t  support 
f o r e s t r y  but a l s o  those tha t  support ru ra l  and community development. 
This  Projec t  w i  fl s p e c i f i c a l l y  support t h e  a c t i v i t i e s  of o t h e r  donors i n  
t h e  f i e l d  of na tu ra l  resource  management. These a c t i v i t i e s  include:  



- Thc Nubsl Mount,tins Hum : J)cvc~l  opnlr-nt IJroj t x - 1  i rl ' iot i t  ! I  tiorclof';~r~ 
Fjnanced by tho  W:, star'tocl i n  I ORO. ' 1 ' 1 1 ~  o t ~ j r : c  t i vc: ol t 111 I ,  I'roJm t 
i 5 in tcgrz t  cd rurlt l dcvcl opmen t t hrorqh rbx t cnr; i on w r v i  cc8s , t hc:  
i n t  rotlr~ct i on of improvcxl vari t?r i cs  O F  cicrds , ;~ni,n:l l t rnc. t ion, 

I 

provi s i on of crcdi  t For i mprovd tool s arxl i mpl cracnf i , :tni r n : ~  1 
h~lsbantlry and conm~~ni t y  Forestry act i v i  t i c.;. 

L - Thc fJM.lP/INSO Gtlrntielt Restockinp Projcct, s t a r t e d  i n  1081, ainlr; :I!. 
restocking of the pumhel t with tries o i  ~ c h c i a  sene 1 t l i r o ~ ~ ~ h  
product ion arxi d i s t  r ibut  ion of tree secd'l inp;s ant e cxtcnsim s c r v i c c s ,  
in IJm Ruwaba (northern p a r t ) ,  nara  and F1 Ohejd d i s t r i c t s  of Kordof:~n. 

- Thc OXFAM/EEC pro jec t s  in  Kordofan and Darfur ,  aim a t  agricu1:ural 
extension and comunj t y  f o r e s t r y  through peoples par t  i c i p a t  i w ,  
providing extension se rv ices  and e s t a b l  i s l r ~ n p  v i  1 lag(? level  nurse r i e s  
For Fores t ry  and E ~ u i  t t r e e  seed1 ing. 

- Finnish aided r e f o r e s t a t i o n  p ro jec t  in Tendelti  in White Ni le  
Province aims a t  r e f o r e s t a t i o n  through plant ing  of Acacia sene a1 and 
P r o l o g s  spcc je r  by e s t a b l i s h i n g  cen t ra l  productiorinurierirriovcr 
300,O 0 c a p a c ~ t y )  and extension s e r v i c e s  f o r  p lan t ing ,  msintenance and 
tapping of gum arabl  c (Acaci a senega 1 ) . 
- The EEC funded Jebel Marra Rural Development Project  i n  Darfur 
addresses apr icul  t u r a l  development through an in tens ive  extensi  on 
program involving d i s t r i b u t i o n  of improved seeds ,  animal t r a c t  ion,  
improved t o o l s  and implements and encouragement of women's 
p a r t i c i p a t i o n  i n  a g r i c u l t u r a l  development. 

- The German funded Jebel  Marra Development Projec t  in Parfur  
addresses indust r i a l  f o r e s t  development through softwood p lan ta t  ion 
programs on t h e  western s lopes  of Jebel  Marra; c r e a t i o n  of man made 
f o r e s t s  through a£ f o r e s t a t  ion ; and development and imp1 ementat ion of 
management systems f o r  exi st ing woodl and resources in  the  Jehel  Marra 
area  f o r  i ndust ri a1 use. 

- The Western Savannah Devel cpment p ro jec t ,  funded by the  World Bank, 
IFAD, ODA and SF, i n  Darfur s t a r t e d  i n  1981, i s  based i i 9  Nyala and 
a i m  a t  r e h a b i l i t a t i o n  of wateryards, improvements of roads,  
development af appropri a t e  range and pas tu re  management systems, and 
animal husbandry. A s t rong  extension component of the  p ro jec t  
provides ser, . ices t o  small farmers and p a s t o r a l i s t s  f o r  a g r i c u l t u r a l  
development, animal husbandry and pas tu re  management. The p ro jec t  has 
a l s o  es t ab l i shed  seed production a r e a s  f o r  reseeding pastures.  

- The World Bank i n  i t s  Fores t ry  Sector  Review of 1986, which included 
s i g n i f i c a n t  p a r t i c i p a t i o n  by A I D  has c l e a r l y  pointed out  t h e  necess i ty  
and importance of resource inven to r i e s  a s  a tool  f o r  planning and 
management of f o r e s t  resources. Avai 1 abi 1 i t y  of i nf ormat i on on f o r e s t  
resources and resource r e h a b i l i t a t i o n  w i l l  g r e a t l y  f a c i l i t a t e  t h e  
development and implementation of t h e i r  f i v e  year  f o r e s t r y  development 
plan i n  which various donors such a s  t h e  Dutch, Finns,  Germans, FA0 
and UNDP a r e  expected t o  p a r t i c i p a t e .  



The lJSAJD projects that wi l 1 corrtpl ement , or l ) r*  c ornpl cmcnt (.ti h v ,  t hr. ';ILIFI) 
Project include the f o l l o w i n g :  

- As mentioned above, the S R A A I )  Project complements the efforts of' the 
SERJSS (650-0076) Project. SPAAD wi I I uti 1 i zt! the materials, 
personnel, and informt~t ion gathered through the SERISS project and 
develop base maps, forest maps, and inventory data which will 
complement and enhance the earlier SERISS information. T h i s  will 
result in a more comprehensive picture of natural resources in 
Kordofan and Darfur regi ons. 

- The Western Sudan Apricultural Research Project (WSAHP) 650-0020 was 
initiated in 1978 with the purpose of increasing the capability of the 
Agricultural Research Corporat ion (ARC) to develop and test i proved 
production systems that conserve and rehabilitate natural resources 
and improve the standard of 1 iving of subsistence farmers and 
pastoralists of Western Sudan. The SRAAD project will generate 
information about the Western Sudan's distribution of natural 
resources which wi 11 be utilized by the WSARP Project in 
conceptualizing and developing research programs for the conservation 
and rehahil J taii on of natural resources. In turn the SRAAD Project 
depends upon the WSARP Project to provide appl ied research for various 
tree crops, particularly gum arabic and various agroforestry systems. 

- The Kordofan Rain-fed Agriculture Development Project (KORAG - 
650-0054), started in 1986, aims at the development of feeder roads, 
grain storage facilities and agriculture credit for small farmers in 
Kordofan. The KORAG Project wil I benefj t from the base maps for 
Yes t ern Sudan p rovi ded by SRAAD. 

- The Western Agricul tcral Market ing Roads Project (650-0069), aimed 
at complementing the KORAG project in Kordofan, links the main markets 
of Kordofan wi th those of the central region and Khartoum. Thi s 
project will also utilize the base maps developed under the SRPAD 
Project for moni torjng the environmental effects and impact of the 
project. Both these projects (KORAG and WSAMR.) will facilitate 
cornmication links in the project area that will be of imnense value 
in project implementatjon. 

- The Sudan Renemble Energy Project (650-0041 ), which began in 1981, 
aims at increasing the utilization of charcoal by 50% and to increase 
fuel~mod on mechanized farms. The SRAAD Project through its 
reforestation activities will directly complement the SREP Project, 



Description 
llSAIC GOS * Total  Projcct 

Contrihut ion C o n t r i b u t i o n  Cosrs 

1 . Resource Irlventory 
Componcn t $2 ;626,871 $1,089,435 . $ I ,  71 6,306 

2. Resource Rehabilitation 
Component $5,277,622 $6,282,421 $11,560,043 

3 .  Other Project Suppot-t $95, 507 .$128,144 $223,6S1 
I 

Total Project Costs $8,000,000 t$7,500,000 $15,500,000 

This sum r e f l e c t s  the following c o n t r i b u t i o r . ~ :  A I D  - $8,000,000 and the 
GOS - $7,500,000. Total Project costs  by flll.ding categories a r e  found in 
Table 2. 

TAELE 2 
SOURCES AM1 USES 3F AID FINANCING 

Funding Categories 

Techn; cal Assi stance , $ 4,392,667 962,256 
Tka i ni ng 121,304 383,945 
Comnodi t j es 2,211,926 425,830 
Const ruc t ion 0 1,135,230 
Logi st i car Support 459,993 3,794,426 
Eva 1 ua t i on/Aud i P 86,825 128,144 
Cont i ngenci e s  727,285 670,169 

TOTAL $ 8,000,000 $ 7,500,000 

* Note: The foreign exchange rate used i n  developing t h i s  budget i s  
= 4.1 Sudanese pounds. 



The Government of Sudan cont  r i h u t  ion t o  the  Projcc  t is t he  equi volent  of 
$7,500,000 which represents 48% of t o t a l  c o s t s .  11 summary r,t the GCS 
c o n t r i b u t i o n  is conta ined  in  Tab l e  6. The GOS c o n t r i b u t i o n  t o  t he  two 
components ( i n  do1 l a r  eaui  v a l e n t s )  a r e :  Resource Inventory ,  $1,080,435 ; 
Resource Rehabi l j  t a t  ion, $6,282,421 and o t h e r  p r o j c c t  support  .$I 2 8 . l 4 d .  
Eudpet d e t a i l s  of t h e  (;CS contribution f o r  each c o r ~ m e n t  a r e  con ta ined  i n  
Budget Tables  6 - R i n  Annex D. 

Local Currency c o s t s  a r e  supported both hy t h e  P r o j e c t  Trust Fund Account and 
t h e  Spec i a l  Local Currency Accounts e s t a b l  ished by t h e  P r o j e c t .  The Trus t  
Fund wj  11 p rov ide  funding f o r  t he  d i r e c t  suppor t  c o s t s  of t h e  cont r a c t o r  
personne l .  Such c o s t s  w i l l  i nc lude ,  but  not be l i m j t e d  t o ,  t h e  c o s t s  For 
housing,  u t  i 1 i t i e s ,  l o c a l  t r a n s p o r t a t  ion ,  and a s s o r t e d  moving c o s t s .  Two 
Local Currency Spec i a l  Accounts w i l l  h e  e s t a b l i s h e d ,  one f o r  each of the major 
p r o j e c t  components, t c  cove r  the l o c a l  cu r r ency  f i n a n c i n g  f o r  o t h e r  p r o j e c t  
procurement denominated i n  Sudanese Puunds. 

4.  Recurrent  Cos t s  

New GOS r ecu r r en t  c o s t s  have heen minimized i n  t h e  de s ign  of t he  SPAAD P r o j e c t  
by u t i l i z i n g ,  t o  t h e  e x t e n t  p o s s i b l e ,  e x i s t i n g  GOS r e sou rce s  t o  support  
P r o j e c t  a c t i v i t i e s .  For t h e  Resource Inventory  Compo~ent ,  most p r o j e c t  c o s t s  
a r e  e i t h e r  c a p i t a l  i tems o r  one-off s e r v i c e s  which wi 11 not have r e c u r r e n t  
liabilities on t h e  GOS. The maintenance and upkeep of t h e  va r ious  maps and 
d a t a  genera ted  by t h e  p r o j c c t  w i l l  be  borne by t h e  e x i s t i n g  CFA s t a f f  of  t h e  
Jnventory  Un i t ,  t h u s  no a d d i t l m a l  r e c u r r e n t  funds a r e  needed. 

For t h e  a c t  i vi t 1 es i nc l  udctd i n  t h e  Resource Rehabi 1 j t a t  i on Component 
a d d i t i o n a l  r e c u r r e n t  c o s t s  a r e  expected.  For t h e  management of n a t i o n a l  
woodlands and a g r o - f o r e s t r y  a c t i v i t i e s  t h e  r e c u r r e n t  c o s t s  will be borne by 
farmers .  The a d d i t i o n a l  costs, can be f inanced  by t h e  h i g h e r  r e t u r n s  which 
fa rmers  earn f ram t h e s e  p r a c t  i c e s  a s  de sc r ibed  i n  Annex D. 4. Fo r  t h e  n u r s e r y  
a c t i v i t i e s ,  t h e  p r o j e c t  i n t e n d s  t o  make them s e l f  s i i f f i c i e n t  from t h e  start 
through va r ious  c o s t  recovery  mechanisms desc r ibed  i ~ ,  t h e  P r o j e c t  Paper.  GOS 
e x t  e n s i  on s e r v i c e s  wi 1 I remi re addi  t i  onal r e c u r r e n t  budget suppor t .  Various 
a l t e r n a t i v e s  f o r  f i n a n c i n g  t h e s e  ex t ens ion  c o s t s  w i l l  be developed d u r i n g  t h e  
l i f e  of p ro j ec t .  



Tech Asst 800 
Training 10 
Commod i t i es 1 ,000 
Construction -0- 
Loglst ical 
Support 1 CI 

Eva1 uat i on 
and Aud i t -0- 

Cont i ngenci es I80 

2. Methods of Tmlementation and Financing 

A review of alternative methods of implemenraticn and financing from the 
standpoint of funds accountability and project needs has been conducted during 
the course of the PP design. Host country contracting was considered by the 
design team; however, it was determined to be inappropriate for this project 
based upon the admi ni s t  rat ive l i mi ts of the host count ry inst i tut ions. The 
preferred methods of implementation are: (1) Direct AID contracting, using 
direct pay or direct rei mbursement procedures for foreign exchange costs ; and, 
for I ogi st i cal support and construct ion services ; (2) Host country 
arrangements for those procurement financed from the GOS Special Local 
Currency Account. These two methods of implementat i on conform to 
tJSAID/Sudan's current policies on program financing and implementation. 

Table 3 out1 ines the preferred methods of implementation and financing for 
Project activities. These are discussed in the next section. 

Tota l  - 
4,400 
120 

2,700 
-0- 

360 

9 0 
.730 

8,000 



( i  ? Technjca l Pssi s t a n r c  Jli rcc t f l j  rec t 
AIC Pcl vmen t 
Con t rac t 

I. - f Forei pn Exchanpe) Contract o r  Rei mbursment 857,480 
414,000 -(Local Costs-Trust Fund] IISAID Pi ;ect P a y x n t  

-(Local Costs)  F?o s t Cost Feishursement 51 P,S00 
Count ry (GOS ,pecjal A c c t l  

( i i ) Short  Term Tra i ni  np A 1 D/WS Pi rec t 
Cont rac t o ~ s  Paper! t 

-(Foreign Fxctlanpe) Contractor  Rei mhursement Z6, ?54 I 
- (Local Cost s - T n ~ s t  Fund ) USAII) D i  r e c t  Payment $6,  000 - ( Loca 1 Costs ) Post Cost Rej rnhursernent I P O ,  000 

Count ry 
r 

( i i i )  Commodjties A 1 D/cr!S D i  rec t 
Contrat : xs Payment 

- f Forej gn Exchange)  ont tractor Reimbursement I , 4 1  P, 536 
-(Local Costs)  GOS Pj r ec t  FC 40,000 

Contractor/  Payment 
Suppl i er 

( 3  -1 Lopi s t i c a l  Support 

- (Foreign Fxchanpe) AID Di rec t 05,682 
Contractor  Payment 

-(Local Costs )  GOS-PC Djrect HC 2 , 8 l I , 7 l h  b 

Arrangement P a p e n  t .. . 

b. Resource Rehab i l i t a t ion  Com~onent 
3 

[ i ) Technical Ass is tance  A I D  D i  rcc t 
Contractor  Payment 

- CForei gn Exchange) Contractor  Reimbursement 3,555,157 
-(Local Cost - Trust  Fund) USAID D i  rect 1,422,000 
-(Local Costs)  Post Cost Pei mbutsement 1,590,341 

Count ry (GOS Special  Acct) 



( iv ) -Cons tn~c t ion  fiost Di  rec t 
-(Local Costs) Count ry Payment 4,654, 4 4 3  

- (Forei gn Fxchange) P ID Di rec t 
Cont ractor  Payment 

-(Local Costs) CCS Pi rec t HC 
Contract: Payment 

Other Project :upport - 
-Fvaluat ion/Audi ts -. 

A I D  Ui rec t 
-(Foreign Fxchange) Cont r sc to r  Payment 05, 507 
-(Local Costs-Tn~st  Fund) A I D  ni rec t 525,3P1 

Payment 

Wi t h  AA/Af rj  ca approval of a non-compet i t i ve procurement wa i ver t o  contract  
wi t h  RCI.WS, IJSAID//Sudan wi 11 i n i t i a t e  a f inancia l  review of the cen te rs '  
account ing and contracting capahi 1 i t y ,  throuph AID1 s Repi onal Inspector 
General (RIG/A/N) Of  f j c e  jn Pai robj . Periodical ly during the Project I i f e ,  
the  USAID/Sudan wil l  arrange f o r  RIG/A/N t o  issue work orders t o  a c e r t i f i e d  
pub1 i c  account i n9  (CPA) f i rm ( t o  h e  selected throuph inc'efini tp auanti t y  
contract  (IOC) t o  ca r ry  out a non-federal audj t of the  do l l a r  and local  
currency accounts undzr the Project f o r  a1 I contracts  and/or cooperative 
agreements and th2 implenlentation agencies. The scope of work and ~ o r k  x d e r  
f o r  the accounting firm i s  limited t o  f inancia l  and compliance mct t e r s  and 
wi I I be prepared by R K / A / N  w i  t h gui clance provided by the  LrSAID/Sudan 
Cont r o l l  e r .  The audi t f f nd ings , work papers  and report  wi 1 I he revi eked hy 
the  same o f f i ce  which ul t imately  will  i ssue an opinion. The Inspector 
General 's o f f i c e  wi l l  a l s o  ensure that  the  audi t  f i rm ' s  qua l i f i ca t ions  and 
performance standards f o r  non-federal audi tors  a r e  met. 

The ~ o n t  ractor '  wi I I audi t  f o r  compl i anco wl t h  Project c r i t e r i a  and 
reaui rements and the  performance of project  ent i t i e s  vi z-2-vi z these c r i t e r i a  
and rewirements. The terms of reference wi l l  include semi-annua: audi t ing of 



A .  Pro jcc t Management St rr~c tr~rfr - 
The Sudan Reforestat.ion and Anti -Pcserti ficat ion Project wi l l he imp1 emented 
and coordinated on behalf of the GOS by the Central Forestry Administration, 
headed by the Director, CFA. IJSAID management responsi hi I i t ies for the 
Project wi I l he provided by the lJSAID/Sudan Agri cul tural Devel opment Officer 
or his designate. 

The Projsct ' s  management structure has been designed wi th several factors in 
mind. The first is to coordinate the numerous organizstions and institutions 
who are involved both in mapping, natural resource plarming, and rural 
development projects in the Kordofan region. This concern is based upon the 
fact that the SRAAD Project generates cignificant arn~unts of data and detajled 
information on natural resources which must be productively applied by 
others. The second factor which has influenced the SRPAD Project managemenr 
structure is the need to obtain the participation and support of the 
institutions and individuals wfro will be required to continue supportinp this 
long term effort after the completion of the Project. Third, there is a clear 
need for maintaining a strong bridge between the information gathering 
activities of the project and the utilization of this information for 
i mprovi ng Sudan ' s devel opmen t programs. 

A SRAAD Project Steering Comittee, supported by two sub-comittees which 
ccrrespond to the two Project components, will be employed as the principal 
mechanisms for coordinating project activities. It is also hoped that 
eventually this committee will be utilized by the GOS to coordinate the 
activities in the forestry sector. The Steering Committee will meet every s i x  
months. It will be responsible for review and approval of annual m r k  plans 
and oversight of project implementation within the membersf respective 
organizations and through the review of project implementation reports. 
Furthermore, the Central Steering Committee will be expected to identify 
points where col l aborat ion and cooperat ion between agencies and donor financed 
projects can he mutually beneficial. The Project Steering Comittee will 
include the fol 1 owing representa t i ves : 

-Undersecretary, Mini st ry of Agri cul ture 
and Natural Resources - Chairman 

-Director, Central Forestry Admini strati on - Secretary 
-Director, USAID/Sudan or his Representative 
-Chi ef Techni cal Advi sor(1nventory) 
-Co-Pro ject Manager ( Inventory) 



Thc f r rnct ions  of this ,?teering Comnrittr*~ will hc. t o :  

- revi cw, d i scus s, and make rccomnwnda t i ons conccrni ng any pol icy 1 cvel 
issues or concerns which suhstant i a l  l y  impact on the Project 

-monitor the Project with respect t o  the tarpets established in the 
Project Paper and rtxommend management act i ons to ensure those tarpe t s 
are met, or where necessary propose to llSAID modification of those 
targets 

-review and recommend approval of major i mplementat ion processes and 
procedures, and thereafter monitor performance. 

-monitor and ensure coordination of Project components and activities. 

Two subcommittees will be established by the Project Steering Committee: a 
Resource Inventory Suh-commi t tee and a Resource Rehabi I i tat ion Sub-Commi t tee. 
The Resource Inventoiy Component will be coordinated by a subcommittee of the 
Project Steering Commi t tee. - The Sub-Commi t tee wi 11 meet monthly and be 
responsible for ensuring the del ivery of the rewired inputs in a timely and 
coordinated manner. Moreover, i t  will be charged with the development of 
annual work plans and monitoring of project activities. It will also be 
expected to review and approve quarterly implementation plans. This structure 
has already been successfully used during the imp1 ement at ion of the SEPISS 
Project. The sub-committee, based in Khartoum, will consist of the following 
members : 

-Cirector , Central Forestry Admini st rat ion- Chai man 
-Co-Pro ject Manager, (Inventory) - Secretary 
-Chief Technical Advisor (Inventory) 
-Director, National Remote Sensing Center 
-Representative, Sudan Survey Department 
-Representative, Soil Survey Administration 
-Representative, Division of Statistics, Ministry of Agriculture 
-Representative, Mioi stry of Finance and Planning 
-Represent at i ve , USAID/Sudan 
-Field Project Officers, (Inventory) ( 2 )  

The sub-connni t tee for the Resource Rehabi l i tat ion Component wi 1 1 be 
responsible for the review and initial approval of the annual work plans and 
general oversight of Project activities in the five Rural Councils in southern 
Kordofan. It will be expected to meet bi-annually, at which time Project 
progress reports wi 11 be discussed wi tR the view of improvement of Project 
performance. The membership of this Sub-committee is as follows. 



-C;ovt?rnor. of Kctrdof:~n, or 11 i :; l?cy)rcb:;(:n 13  t i vcn - ('11:t i r m 1 1  
-Co-Pro j r v  t Manager- !;ccrc tary 
-Pro jcc t f.,euclcr 
-Rep] onal D l  met o r ,  Pgrlcul turfn 
-Rcyional D i  rector, ]:orest ry 
-Ilea3 m a 1  Director, tfort ic1.11 t urct 
-Hcpional Planninp Rcyrcsentat i v e  
-Gum Producers Assoc i at ion Reprr:scsnt a t i vc 
-Represents t i  Ye (WSARP), FI Cheicl Stat ion 
-llSAID/Sudan Represents t ive 

R .  Contract inp Mechani sms - 
Several factors have been taken jnto consideration in determining the manner 
in which goods and services should he provided for the SRAAD Projcct. First 
is the natural break in the Project structure between the Resource Inventory 
and Resource Rehabilitation Components. Second, USAJD is interested in 
utilizing local institutions and resources to implement Project activities 
wherever possible. Third, there is a need to minimize the administrative 
requirements for both the GOS and USAJD/Sudan. These factors are reflected in 
the two contracting packages listed below. 

1. Resource Inventory Component 

The mapping and forest inventory activities jn the Resource Inventory 
Component are technically complex and will reouite the participation of 
various organizations. Chief-among these organizations is the Regional Center 
for Services in Surveying Mapping and Remote Sensing. The RCSSMRS has 
institutional affiliations with Sudan's Remote Sensing Center and has worked 
with several GOS institutions, including the Ministry of Agriculture on last 
year's SERISS Project, and trained a number of Sudanese who will be working on 
the S M D  Project. At the same time it also has institutional experience in 
Sudan with the U.S. organizations capable of preparing base maps (Uni tee 
States Geological Services WSGS) )and interpreting imagery for the forest 
inventory [Fnvi ronmental Resources Inst J rute of Nichigan CERIM)) . Based upon 
RCSSM\Sts past performance and AID1s long-standing financial committment to 
developing it into a regional institution it is proposed to request the PA/AFR 
to approve a waiver of competition so that USAJD/Sudan can contract with the 
Center to be the prime contractor for a11 activities planned under the 
Resource Inventory Component. Subcontractors wi 1 1 include both IJSGS and ERIM 
and several local organizations, including the National Remote Sensing Center 
and the University of Khartovm. In keeping wi th the need to minimize AID and 
GOS administrative responsibilities, this contract would also include all of 
the training, comod i ty procurement, and the I ogi st i cal support pl anned for 
the Inventory Component. 

Based upon the RCS,m?RSf s ini t ial project proposal and the act ivi ties contained 
within this Project Paper, USAID/Sudan wi 11 prepare an Act ion Memorandum to 
the Assistant Administrator, Africa Bureau requesting that he waive the 
competition requirements for AID contract and permit procurement from a single 
source, the RCSSMRS located in Nairobi. With the AA approval to undertake 
sole source procurement, the Project Manager wi 11 prepare a PIO/T requesting 
the USAID/Sudan Contracting Officer to negotiate and execute a final contract. 



Tn order to asscrjs ttic rvarket for I'VOs and cornrnercicll f i MIS wishi.1,~ to 
participate in the project, a Request for Fxpressions of Interest (PFT) will 
he advertised in the 1l.S. hy the IJSAID/Sudnn Contracting Officer. This RFT is 
not intended to prequalify potential contractors for the project and will in 
no way limit further competition at a later stage. Rather, it is to test the 
availabi l i  ty and interest of orpani zat ions to implement this relatively unique 
act i vi ty. 

Eased upon the response to the RE1 the Project Manager will prepare a PIO/T 
which reuuests the USAID/Sudan Contract inp Off j cer to prepare a Request for 
Technjcal Proposals CRFTP). Thj s PIO/T will include a concise scope of work 
for the contractor and for the intividual TA positions. It w i l l  also include 
tlraf t evaluation cri teria against which the various proposals wi 1 l be judged. 
The RFTP will be announced in the CBI! and copies will be sent to those 
orpanizat i ons/f i rms which have provided expressions of interest to USAID/Sudan. 

- 3  

USAID/Sudan will fonn an Evaluation Committee which will consist of two or 
more direct hire USATD employee's and two or more GOS representatives. The 
USAID,/Sudan Forestry and Natural Resources Advisor will serve as a technical 
resource person to the Committee. The USAID Chief of Project's Division wi 11 
serve as the chairman of the Committee and will be responsible for the 
preparation of a selection memorandum to the Contractinp Officer. R e  
U$AID/Sudan Contracting Officer will serve as an advisor to the Commi ttee and 
wi 11 prepare and sign the final contracting document. 

3. Other Project Contractinp 

L!SAID Sudan will use direct contracting methods to provide technical 
assistance which is required for: ])the Project prior to the negotiation of 
the contract and/or grant described above; and, 2) Project evaluations and 
speci a1 studi es. 

C. Comnod i t y Procureaen t 

A list of commodities which will be purchased by Project financing is 
contained in Table 13 in Annex F. 

For the Resource Invento-. Component the contractor's scope of work will 
include both the develok t t  of technical specifications of the commodities 
rewired for preparing the base maps and undertaking the forestry inventory. 



'r'hr pr-ocur~rnmt of cornmo(1 i r i cs  f o r  the I ? ~ S O I I ~ C P  P e ~ h a l ~ i  i i t;t t ion ('on~ponc*nt w i  l l 
Iw included a s  p r t  of t h c  cont racl w i  t h  t h o  s e l c ~  t c d  imp1 t w c n  t in!! 
organi za t ion. 'The cos ts  associ atet l  wi t h  t h i s  service  wi  1 l he c?xi)rninc?d a:; p a r t  
of the cval uat ion of the contract cost proposn I .  

D. Construction 

Ljmited c o n s t r ~ ~ c t i o n  a c t i v i t i e s  a r c  planned within the R ~ S O I J ~ C P  Rehabil i tat ion 
Component of the  SRAAD Project . These i ncl uds : s t  af'f houses, off i ces ,  other 
housing, nursery extension f a c i l i t i e s ,  v i l l ape  nurser ies ,  and hand dug tiells. 
The GOS Bl~i ldings  Department, u t i l i z i n g  standard GOS procedures, w i l l  
supervise the construct ion of Yroject s t a f f  houses, the Project o f f i c e  block 
in F1 O h e i d ,  and the central  nursery extension f a c i l i t i e s  by a p r iva te  
cont rac t o r .  

F. Disbursement of Proiect F t ~ n d s  

USAID/Sudan wil l  be responsiMe f o r  disbursing foreign exchange to  the  
Resource Inventory Contractor and the contractor se lected t o  implement the 
Pesource Rehabi l i ta t ion Component. Disbursements f o r  both contractors  will be 
made by USAIG/Sudan Controller  on a cost-reimbursement basis .  Vouchers wi:l 
he prepared and submitted t o  the  USAID Project Manager who wil l  
admini s t  r a t  ivel y approve va I i d expenses f o r  payment by the IJSAID/Sudan 
Controller. I f  the RSCSSMS i s  approved by the  Assistant Administrator/Africa, 
i t s  s t a t u s  a s  a non-profit i n s t i t u t i o n  would qual i fy  i t  t o  operate on 60-90 
day advance. Foreign exchange denominated expenditures wil l  he financed from 
the  apgropri a t  ed do1 1 a r  project  account. Oi rec t contractor support cost s 
which recwi re Sudanese Poufids (such a s  contractor  housing, u t i  1 i t i e s ,  
in-country t ravel  and perdiem, and a i r l i n e  t i cke t s  f o r  t ra inees )  wi l l  he  
disbursed d i r e c t l y  by USAID from the  Project  Trust Fund. Other local cos t s  
associated with implementing the  Project  wil l  disbursed through the  special  
accounts es tabl ished by the Yroject. 

The Government of Sudan wi l I be responsible f o r  providing the  local  currency 
programed f o r  use by the  Project .  The Central Forest Admini s t r a t i o n  4 11 
request the  Ministry of Finance t o  place the planned l eve l s  of local currency 
in a special  bank account, from which i t  wi l l  make disbursements f o r  the local  
cos t s  of both contractors.  IJSAID/Sudan w j  11 request the  MCF t o  provide local 
currencies t o  i t s  Trust Fund f o r  Sudanese Pound expenses associated with the  
contractor support,  evaluat ions, tra'ining, financi a1 reviews and speci a1 
studies.  



This analysis describes a) which institutions will participate i n  thc Project 
and the feasibility of the ex~ected contribution of each, and h )  the 
feasibility of the proposed mechanisms for coordination and collaboration. 
Further information is contained in Annex A which details the institutional 
capacity to implement the Project. The Central Forestry Administration 
CCFA),which is part of the Ministry of Apricultl~re and Natural Resources 
(MOANR) will be the lead implementing agency of both components. JJo~ever, 
other government departments and rcpional and local orpanizations will he 
jnvolved. Jndeed, the Project is dependent upon their active participation in 
a timely manner. -. 

2. Resource Inventorv Com~onent 

The Inventory, Reservation and Manapement Sect ion of the CFA wi 1 I he the 
primary unit through which this component will be implemented and coordinated 
4 t h  other key organizations. The National Remote Sensing Center, the Sudan 
Survey Department and the Soil Survey Administration at Wad Vedani will all 
play a role in the basic image mapping and forest inventory mapping. The 
experience gained and the results of the Sudan Emergency and Recovery 
Infomat i on and Survej 3 lance System (SFRISS) indicate that the design of thi s 
component is institutionally feasible. 

The ground survey will primarily involve the staff of the Department of 
Forestry, with assistance from the Remote Sensing Center and the Statistics 
Division of the Ministry of Agriculture who have experience in sampling and 
location of these on the ground. Experienced forestry department 
professionals will train and supervise the staff carryinp out the field 
measurement s . 
There is a we1 1 trained but small core of professional staff within the 
organizations 21hich will be involved in mapping. Because of this and 
constraints due to equipment, the initial mapping from the satellite images 
will be done in the U.S. 



Tlli ,, ( o~nporwnt w a c .  tit.,, ipnrv.1 t aki np i n to  , I ( - (  nllrlf t11r c..u i * . f  i rty i t , l f ' f  i rly I ) , ]  t I ~ r r l . ,  

,)rid conq;t m i n t  s .  Thc* cllrrrbnr c-:~pac I t v of thc I ;nr~a;  t  rv  I)rpr-t rr~cnt t o  11nl-r l *rnrrlf 
~)ro!tv:f s i I;  s~vr*rr*ly  c*i)r,st rn I nctl by t h e  nrlrnhc~r 01' ; I ( ~ P ( J I J ; ~  tc-i  y t r 3 i 1 1 c d  ' $ 1  . ) I  I . i r ;  . . w e l l  a s  inatlcclrlatc* infl- ;~+,tnrctr~rc*,  v r - h i c l c s  and olllcr '  co~mrro(lttir~,. I t w s r ~  
cons r rn in t s  a r c  bcine addressed through ~ f f o r t s  of variolls drmors. 'I'll(- 

I'rojcct recluircs th r  deployment of Fores t ry  Pepartn~ent s t a f f  a i d ,  based or1 
discuss ions  i n  KordoFan Province, i t  i s  a n t i c i p a t ~ d  tha t  F i w  o t  thc existjnr! 
a ~ r i c u l t u r a l  extension workers wi 1 l he assigned t o  the  Projcc t .  Current lv ,  
the re  are only 2 4  a p r i c u l t u r a l  exteasion s t a f f  f o r  Kordofan Repion. The 
P r o j e c t ,  however, expects two t o  he seconded in year 1 and an addi t ional 4 i n  
the  subseqtrent two years.  They wi 11 be  par t  of the Rl~ral  Counci I Project  
Of f i ce  s t a f f .  As the  present  Kordofan Provincc extension s t a f f  dccs not 
include women e x t e n s i o n i s t s ,  t ne  Project  should use o t h e r  avenues, i . c .  school 
reachers,  t o  r e c r u i t  women e x t e n s i o n i s t s  who wi l l  need to  be g i w n  l imi ted  
t r a in ing .  The addi t ional  Vi l lape  Council Fxtens ionis ts  wil l  be hired by the  
GOS and be recrui  ted from the iocal  communi t y  which he/she wi 11 serve.  T f  the  
an t i c ipa ted  number and q u a l i t y  of s t a f f  i s  not forthcoming, the component may 
he revised and the budget adjusted based upon a rn~~tua l  agreement between IJSAII? 
and MOANR. 

- .  
The M O M  wil l  be r e w i r e d  t o  covenant tha t  t h e  s t a f f  and p ro jec t  o f f i c e r s  
w i l l  he assigned t o  work on t h i s  Project  f u l l  time. This does not preclr~cle 
them p a r t i c i p a t i n g  in  non-project a c t i v i t i e s ,  such as t r a i n i n g ,  trhjch support 
the  overa l l  ob jec t ives  of the  Projec t .  

The core  technical  and managerial o f f i c e r s  wi 11 be based a t  the repi onal 
headquarters i n  El Obeid. From the re ,  they wi l l  be expected t o  work wi t h  t h e  
a g r i c u l t u r a l  workers and o t h e r  u n i t s  t o  he lp  ensure e s s e n t i a l  inputs .  A 
s t rong  co l l abora t ive  l i n k  with the  Agricultural  Research Center in  E l  Obeid i s  
extremely important i n  terms of applied and adaptive research.  Discussions 
held during t h e  PP design i n d i c a t e  tha t  t h i s  w i l l  be forthcoming. 

The Rural Council Projec t  O f f i c e r  (RCPO) of the  Resource Rehabi I i t a t  ion 
component wi l l  he of an ACF s t a t u s  and wi l l  be a s s i s t e d  by t h r e e  o t h e r  sub jec t  
I eaders i n  Agr icul tura l  Extension, Fores t ry  Extension and Extensi on Training. 
..lthough t h e  manager will be expected t o  l i a s e ,  and he i n  c lose  communication 
wl  t h  the Rural Counci 1, he wil I he under t h e  d i r e c t  supervis j  on of the  El 
Obeid Projec t  Office.  

While t h e  emphasis Is given t o  upgrading t h e  capac i ty  of the Fores t ry  
Department t o  c a r r y  out work i n  t h e  a r e a ,  t h e  design recopni zes the  need f o r  
an e s u a l l y  s t rong  v i l l a g e  level  base t o  i n t e r s e c t  in a dynamic fashion with 
the  government s t a f f  on t h e  P ro jec t .  Thus, t h e  P ro jec t  propu=es t o  e s t ab l  i s h  
and t r a i n  a cadre  of v i l l a g e  council ex tens ion i s t s  who wi l l  be responsib le  f o r  
working in t h e i r  r e spec t ive  c o n u n i t i e s .  They wi l l  be paid hy the  Projec t  



4 .  Vechani sms for Col 1 ahora t i on and Manapemcnt - 
The project calls f u r  the establishment nf 3 Central S t w r i n g  Commjttc~, with 
two suh :omnittees, each dealing with a project componmt. Reprcsentativc? 11f 

key orpani za t ions wi 11 be members. The funct ions and membership a r e  detn  1 lcd 
in the section on implementation ari-;lngernents. fur~ctions, membership and 
frequency of meetings have been carefully planned with the objective of 
institutional coordination and Project management. A; the same time, Project 
Implementat ion wi 3 1 not be undulv hampered thror~~h a cumbersome complex af 
comni t t ees. 

The expri ence under the Sudan Emergency and Recovery Tnformat i on and 
Survej llance Zystem (SERISS) has shown that the inter-jnst i tutionzl 
collaboration anticipated under this Project for the Resource Jnventory 
Component i s f ea s i h l e . 
B. Smmarv oi Technical Analvsis 

I .  - Forest Resource Inventory and Mappinp Analysis 
The Forest Resource Inventory and Mapping Component wi 1 1  provide a temporal 
and spatial framework for assessing the extent, distribution and condition of 
forest resources in western Sudan. Through dcveloprnent of the human and 
teshnical resourccs the Project wi 11 support the development of a method01 opy 
for sc"mp1 ing and determining optimal management stratepies lor stahi l izat ion 
and rat i onal management of exi st j ng and future resources. 

Satellite imagery, aeriaI photo~raphy and ground-based measuring techniaues 
will be used to develop a quantitative and aualitative exmination of the 
forest resource balance - high potential areas deserving more management 
attention and deficit areas requiring reclassificatic\n and/or immediate 
remed~al action. 



Thc CFA ' s  Inventory and  Manapemrnt Ilni t , work I np 1-1 oscl y wi r 11 Y I J ~ ; I ~  ' s Y,I t I or1:11 

Rcmote Sensing Center, Apricu l t~~ro  St;ltist1<-5 l l i v ~ s i o n  of Vin i s t rv  of 
t\~ricult~~re, Survey Department, the Rcgional Center for Services in S u r v r v i n r ~ ,  
Mapping and Remote Sensing fRCS<SMRS), wi 1 l prodr~ce hasp mops for nearlv 
750,000 square kiloneters of western and central Sudan. Assisted b v  t h ~  If.':. 
Geological. Survey and other Averican inst i tut ions, these maps w i  1 1  p r o v i j e  
cri t j cal and previously unmapped i nfona t j on about the phvsi ograph i c , 
administrative and infrastn~ctural charactcristics. Thus, t h e  maps nlonc w i l l  
be of great v a l l ~ e  to a wide range of government, donoc and corrmercial 
interests. 

These base maps w! l I provide a.st n~cture for develqing, ref ininp and putt i n g  
to practical use methods for measuring and managing the f~rest resources of 
Kordofan and Darfur. Throuph the use of aerial photographs and field survey 
teams, information E r o ~  the satellite lmages will he processed to identify, 
quantify, and monitor changes in forest cover and the process of 
desertification. This process (described in Annex D.2.a) will be initiated in 
f i ~ e  Rural Councils of Southern Kordofan. These same Rural Councils will use 
this and other information to begin to address the problems and potentials 
described he1 ow. 

2 ,  - Resource Rehabi 1 i tat ion Analysis (Participatory Forestry) - 
The Resource Rehabilitation Component begins where the Iiwentory Component 
leaves off. The inventory structure facilitates the identification and 
priori t izat ion of areas requi rjng act ion. The Rehabi I i tat ion Component seeks 
to address those priorities through activities originating from an extension 
network providing technical services, training and material support. These 
activities will be based in the five Rural Councils south of FI Obejd. 

Erected essei~tially through existing institutions at the Rllral Council level 
and supporting the Central Forestry Administrations Regional affjliate, the 
extension service will assist local communities and individuals become better 
stewards of forests and agriculture land. Two types of rchabi I i tat ion efforts 
characterize operations: reclamation and improved management of woodlands and 
maintaining soi 1 productivity through agroforestv technologies. Collectively 
these efforts are referred to as participatory forestry. 



'rr;~cl i t ion;) 1 1 y I r)r  cr; t c i  h;lvc9 I w r * r ~  p;rrf-t r r * c l  h y  f orc..,t t . r l ;  , t r , t l  rrt:~r~:~pcrl 1 ) r  
(:cmnnri-ittl ox l r;ict i o n  prlrpoyclc~ tl ir-ol~ph t hc v::r i o u c ,  ,rr-nls of' f hc! r'I.11. IJh1 1 I! 

p ~ o l ~ l s  haw> ; ~ l w r ~ y ~  I ) w n  i nvol vr t l  i n  f nr.r*st sn~~: tycr~~c-nf  f pl,tnt t n y  c ~ n c j  har-vr*.;~ I I I ~  
prfmari ly)  thcy have r'arcly l w n  i~~vo lv r t l  i n  fL,c cl~-cision-making prr)ccss whic-b 
d~tc rmfnes  the objecffvcs of n given f o r r s t f s  mariagrtnent. Thc cxtcnt nrltl 

corrdj t ion of forcst 3 ,  dctcrmined h y  gru~arcl- t rut hcd ri~motr~l v wrr:;cxl Ia tn  , w i  I I 
determine the i r. potent j n l  prrrduct i VP c-npac i ty. b ~ c l s  nssc.;smcr,t survey.;, 
1 and and t ree t c n ~ r l  v ud i cs ,  2nd ethnobotani ca 1 invcs t jpo t ions  w i  1 1 Iw ~lsccl 
to deter~nirle t 1 . 1 ~  value of' thcsc? f o r e s t s  to local people. "rod~mc-tion potc*nt i ;~I  
and local demands wi  1 1  be thc. principal  ingredients def ininp fu r ther  act  ion. 
Abandoned mechanized farms and degraded areas around v i l l a p ~ s  will he 
reforested.  Depending on the legal  d isposi t ion cf the land and the in te res t  
of local people management plans wi l l h e  designed and supported through 
project  s t a f f ,  equipment and nurseries.  

Remnant fo r e s t s  wil l  be al located t o  local  people with contractual  
understandings about t h e i r  ro le  and the r e spons ih i l i t i c s  of the CFA. 
Mechanisms t o  reduce and eventually e l iminate  recurrent cos t s  associated with 
the provision of seedl ings and technical services  wi 11 be developed a s  z 
primary output. 

b. Agroforest ry 

Declining s o i l  product ivi ty ,  a s  neasured through reduced crop y ie lds ,  ranks 
next to  water on the problems-expressed by the  majority of farmers i3terviewed 
during the design team1 s soci oeconomi c survey. Demographic pat t e m s ,  
sechani zed farming and overgrazi np, exacerba t ed through drought, have provoked 
alarmiqg trends. Reduction of fallow, el imination of crop ro ta t  ions,  wholesale 
removal of shrub and t r e e  cover a r e  a l l  breaking the e f f i c i e n t  cycling cf - . n ~ ~ t r i e n t s  and reducing the abi 1 i t y  of so j  i t o  rejuvenate i t s e l f .  Farm incomes 
have decreased a s  a resu l t  and supplemental cash has been raised by cu t t i np  
gum arahic  gardens arvl l a rge  expanses of fo res t  f o r  charcoal product ion. Thus 
the farm problems have rippled through other  resource sectors .  

Promulgating improvement and expansion of t rad i  t icnal agroforest ry systems i s 
one method of slowing or  reversing deser t  i f  i ca t  ion. Promoti on of i r~tercropplng 
conf i gurat ions, test ing and extending windbreaks , product ion of knii t and 
shade t r ee s  for home gardens, and jmprovement of gum garden a r e  a1 1 viable a ~ d  
proven techniques. Seedl ings wi 1 l be produced in  vi 1 l age and I arger  centra 1 
nurser ies  and sold  commerci a1 1 y. The exi st inp demand f o r  gum arabi  c: (Acaci a 
senegal) and Frui t  t r e e s  wi 11 delp generate funds t o  finance main:enance . 
costs. 

C. Summary of Social Soundness AnslysJ s 

1. Introduction 

A great amount sf a t  tent  ion and e f f o r t  was given during r '  r b  PP design phase t o  
3 help ensure tha t  the  ProSect i s  soc i a l l y  sound. A socioeconomic survey was 



'I'r-es and woocly vr*qrt ;I t i nn liavc* a l wavy P I  ,~yt*d 31) i inport ,111t 1-01 P i n  f hi. 
(lornest ic cconornv. lbwr~vcr-, 1 i t  t l c  lahor 2nd c f f o r t  wcnt i u t o  r ~ ; i i n t . ~ i n  
t h c s e  rnsolJrt:r*s: proch~c t  icm was 1lsrl;tl l y  t hro~~gh  n; i tur ,~ l  r r p w c r a t  i o n .  
of reccnt events, farmers tcntl to rccogni ze the henef i r s  that can hc ( I  
from interplanting trces with crops and from shelter Iwlts and other  
agroforestry conf i gurat ions. Moreover, especial l y  hecal~se of the current high 
pricc for gum arabic, they are keen to plant - Acacia senepal seedl ings. 

The agroforestry component will emphasize Acacja - sene& within the zone of 
its natural distribution because of the m a r n o r  p m  arahic, i t s  nutrient 
value, its environmental protection role, and its fodder use. From the 
standpoint of the producer, the main economic value relates to the market 
svsten and ~roducer   rice for em arahic. Since this fluctuates ~reatlv and 
the interna'tional maiket is Iiiited, the economics of Acacia senepal 
product ion will be analyzed periodically. 

Several key issues center around land and tree and grazing rights. Farmers 
interviewed during the PP desjgn expressed concern about these. Thus, the 
Froject calls fcr a rapid reconnaissance of villages initially slated to 
participate in the agroforestry activirv If land ownership js highly skewed 
so that the distribution of be~fitz l r . r s l q  the agroforestry activity would be 
highly ineauitable, the village will not be included as a participating 
village. Moreover, land and tree rirrhts and maintenance of ownership must he 
assured especjally in the participa~o~v forestry component prior to launching 
an activity In a particular site. 

Since the Iwal village community or grou: is expected to be active in the 
management of comnunjty forest and agroforestry activities, i t  is essential 
that a fonnal written agreement is sjpned that specifies responsibilities, 
rights and obligations of the  forest^^ department, the participants and any 
other key parties. This agreement will be based on discussions held with the 
participating group and should faci.8, i tate a clear understanding of the role of 
each party. A major feature must be a commitment to generating funds that 
will be used specifically for sustaining the activity. 

To help ensure that wmen not only participate, but actually receive direct 
benefits, special attcntio~ will be given to their involvement. If the CFA is 
unable to second females t , positions, then the project wi 11 actively seek to 
recruit some women to serve on the staff, who will be paid with project 
funds. At least forty percent of the Village Council Extensionists hired 
under the Project and fifty percent sf the demonstration farmers are expected 
to be women, The assessments, surveys, monitoring and evaluation will a1 l pay 
attention to women and data will be analyzed by sex. Funds are available for 
contracting special studies and analyses. Women will have an equal voice in 
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rcsourcr rvhal; i I i t a t  ion ;tc r i v i  t i t.5 . 
W l i i l c  thc project cr?ntt8rs on t h e  traditional F,~rrning sector, tliv 

mechanized f a rming  sector w i l l  receive due  and adctn~ate attentio:~. T h i s  i:; 
considered essential i f  the goal of t h e  project is to he achicvccl. Various 
ways wi l I he used  to  address the necd For mechanized farms to takc a c t  ions to 
reverse the process of desert i f i rn  t ion in the Project rcgi on. 

Summary of Economic Analysis 

Fconornic and Financial Analysis has been carr ied out sepsrately for Peso~~rce 
Inventory and Resource Rehabilitation Components. In view of the fact that 
the Resource Inventory exercise does not yield direct and measurable benefits, 
the analysis has been carrded out -to determine the least cost option. Of thc 
three options analysed with major elements as satellite imagery ( 0  tion I), 

determined that Option 1 is the least cost option. 
i aerial photography (Opt ion 2) and ground surveying (Opt ion 3), i t as been 

For the Resource Rehabilitation Component, the calculated B/C ratios and 
financial and economic rates of return obtained under the most real i st ic 
assumptims and best available data about the factors which can affect project 
costs, and benefits, are large enough to be assuring that the project 
investment is economically worthwhi 1 e from the individual ( f inanci a1 analysis) 
and nat ional point of view (econoeic analysi s).  

Resource rehabilitation through participatory forestry, be i t  natural woodland 
management or any of the a1 ternate choices of agroforest ay, has both direct 
and indirect impact on the economic wellbeing of the farmer. The anal ses 
carried out to determine benefits without scd with intervention indicate a 
favorable Benef i t/Cost ratio. Under the Improved Bush Failow System, for 
example, aithough the farmers1 net earnings drop for the initial years, these 
are more than compensated for during the following years, with the additional 
advantages of sustainabi 1 i ty of agr3culture and variety of products I ike 
fuelwood and gum arabic. On the other hand, if the land is suitable for mixed 
tree alley cropping, the net benefits are positive right from the beginning of 
the cropping cycle. In the natural woodland management, sustainable forest 
products, such as fuelwood, poles, timber, gum, and other products that the 
farmer has been obtaining from the forests will become available, without any 
danger of these becoming scarce or vanishing from the scene wbich is likely to 
happen if nothing is done. 

The sensi tivity analysis carried out for various models in the project is 
intended to lay at rest doubts about the validity of cost benefit analysis in 
case the assumptions do not prove to be accurate. Even in the worst case 
scenario, where the COS?~ increase by 25% and the bemf i ts decrease by 25% the 
benefit/cost ratio still remains more than 1.0. Thus it can safely be stated 
that the project is economically sound. 
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i i i )  Nursery Records i n p  survi v o r s h z  showi n p  product ion 
s t a t i s t i c s ,  dz t r ibut ion  sex and financ131 v iah i l  i t y  a t  the 
i ndi vidual nursery level  . 

i v )  Attendance L i s t s  of Extension Course P a r t i c i p a n t s  and demonstration 
farm v i s i  t o r s  by ane. gender and d a t e  to  develop a u a n t ? E t  i v e  idcas about the , - . -  
s t r eng ths  and weaknesses of various extension approaches. 

v) Permanent p lo t  and adaptive t r i a l s  da ta  on the s i l v i c u l  tu ra l  t r i a l s  
and the  aprofores t  ry demonstrat ion p l o t s  respect ive ly .  Basic informat ion f o r  
evaluat ing  these ac t ions  i s  de ta i l ed  i n  Annex D - 2 .  Further  d e t a i l  w i l l  he 
required a s  s p e c i f i c  t r i a l s  and nrethodologi e s  a r e  more accura te ly  defined.  

B. Evaluation Schedule and Prelimjnarv Measure 

The pol i t ica 1 , ecol ogi c and operat i ona 1 envi ronmen t of SRAAD deserves 
cons idera t ion  annually wi th in  in ternal  reviews s t :a r t  i ng in  blay 1989. 
Thereaf ter  these  should be scheduled t o  coincide  wi th  t h e  annual repor t  and 
a c t i o n  plan. The i n t e r n a l  Review Committee comprised of the  Project  O f f i c e r ,  
IJSAZD Fores ter  , Projec t  Manager/Count e r p a r t  , Di r e c t o r  of the Inventory, 
Reservation and Management Uni t , Provi nci a1 Forest  and National Extension 
Coordinator,  and the Regional Fores t ry  Advisor/REDSO, the  Regional Soc i a1 
S c i e n t i s t  and WID Off icer .  Spec i f i c  a t t e n t i o n  during these  reviews t h e  f i r s t  
t o  be held i n  May 1989 should include: 

- Consideration of pol i c y  changes with respect t o  mechanized farming, 
charcoal and gum a rab ic  p r i c ing  and Forest  Administration 
reorganj zat i on. - Operational scales of o ther  donors potent i a l  f o r  p ro jec t  rep1 i ca t  ion. - Development of structures t o  t r a c k ,  assess and phase out recurrent  
cos t s .  - Review of p ro jec t  s t a f f i n g  performance and proposed annual p lan  

A t  t h e  end of p ro jec t  and a t  completion of year  t h r e e  external  eva lua t ions  
w i l l  be c a r r i e d  out which concentra te  on: 



;I l i t  l i n l i 111 

) Ihc uso of' 
?I c . ~ .  t r a i n  

( h t a ,  

( I )  t h e  extent to C ~ I  I C ~  wolnen ' 5  c-onccm:; 2nd si ~ I J ; I ~  i onr a r c  t,~kcn i r i t o  acccwnr 
and women arc ac t  i vcl y j r ~ v o l  vet1 i n  t hc projc-lc t amf ovcra l 1 project 
perforntancc . 

e )  the extent to which the data and exprriencc ohtained under this project 
can be replicated elsewhere in the Sudan u n d c r  the larger World Bank o r  
other donor projects. 

VI I. NEGOTIATING STATIJS 

A .  Current Status 

The design cf thjs Project Paper has included sifnificant participation by the 
Government of Sudan's Central Forestry Admi ni strat ion, the Regional Forest 
Department, Regional Government, Local Administration, and members of the 
rural comnunities in southern Kordofan. There appears to be a strong 
commitment on the behalf of :he CFA and the Government's administration in 
Kordofan and Darfur to support the Project. Discussions concerning the 
Project with Central Governmen$ authorities in Khartoum are currently 
underway. 

Based upon USAID/Suaanls previous project experience and the recommendations 
of the design team, the following conditions precedent and covenants are 
proposed for the Grant Agreement. 

B. Recommended Conditions Precedent 

In addi t ion to the Standard Condition Precedent on designat ion of 
representatives the project grant agreement will contain the following Special 
Conditions precedent : 

(i) Evidence that the Grantee has established a Project Steering 
Cornittee at the National level with appropriate representatives. 

(ii) Evidence that the Grantee has established a separate local currency 
accoumt for each component of the Project and has deposited in such 
accaunts sufficient local currencies Po meet project requi rements for 
the first 24 months of the Project. 



( i ) Nursery/Fx :ensi on Cente rs  and Cornmuni t y  Reserve*;. Thc Grant  c-c 
covenants  t o  make s u f f i c i e n t  land a v a i  1 a h l e  f o r  t he  es tab1 i rtment of rcciui rcvl 
?Jursery/Extensi  on Cent crs and communi t y  f o r e s t  r e s e r v e s .  

[ i i )  Pos t -P ro j ec t  Management -and Financing.  The Grantee agrees t o  
convene a meeting of r e p r e s e n t a t i v e s  from t h e  Repional Govttrnment, Cent ra l  
Fores t  Admini st r a t  i o n ,  t h e  M i n i s t r y  of Finance and Fconomic Planning,  and 
IJSAII! p r i o r  t o  t h e  completion of t h e  p r o j e c t  for t h e  purpose of Gormulat ing a 
d e f i n i t e  p l a n  and i d e n t i f y i n p  sou rce s  of funding f o r  maintenance of t h e  
P r o j e c t  f a c i l i t i e s  and s e r v i c e s  a f t e r  t h e  end of t h e  P r o j e c t . .  

( i  i i ) Local Currency Resources.  The Grantee ag ree s  that i t wi 11 prornj?t I y 
depcs i  t a d d i t i o n a l  l o c a l  c u r r e n c i e s  i n t o  t h e  s p c i  a1 p r o j e c t  accounts  a s  
requi red  throughout t he  p r o j e c t  and ,  a t  t h e  remest of A I D ,  promptly transfer 
such a d d i t i o n a l  amounts t o  t f e A I D  t r u s t  fund account a s  may be requi red  
du r ing  t h e  p r o j e c t  t o  meet t h e  l o c a l  cur rency  c o s t s  of the p r o j e c t  t e chn i ca l  
a s s i s t a n c e  c o n t r a c t o r s .  

! i v) Pol i cy Envi ronmen t . The Gran tee  covenants  t o  a c t  jvel  y promot e the 
cont inued development of a l ega l  and pol i c y  envi ronment which suppor t s  t h e  
expansi on of corranunl t y  and pri  va t  e f o r e s t  ry. 
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Life of Project: - 
Fnm FY 1987 'ID FY 1993 
Total US ~ i n g : . @ , 1 ~ ~ ) , 0 0 0  
&I te F~epared :05/20/87 
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. . . . 
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With reference t.o t h e  abov~s mentioned .sub Ject. 

The ~ o v e r n m e n t  of Sudan requenta thaa U S A D  f inaaciw in t h e  

amout of US$ 8.0 m i l l i o n  and 30 m i l l i o n  Suctnnase Polmcie for 

Subn i2ePrrreo tntion aud hit-9eaert i  P i c a t i o n  Project. 

Your aaeietuce  ie highly appreciated. 

For/Uncler Secretary for Planning 

Ministry of Fiuzrmca and Economio Plmi~ 
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A .  GFI\IJTAl, CP I E P I A  FOP PRPJECT 

Yes 

Yes 

Descri he how aut hori zat ion and The Sudan Peforestat  ion and 
appropriations committees of Anti-Cesertification Project 
Senate and House have been or is described on pape of the 
wi I l be notified concerning FY 87 Congressional Presentation. 
the project. 

FAA Sec. 611(a)(l). Prior to 
obl ipat i on in excess of 
$500~000, will there Bc (a )  
engjneering, financial or 
other plans necessary to 
carry out the assistance and 
(b) a reasonably firm 
estimte of the cost to the 
1J.S. of the assistance? 

FAA Sec. 611(a)C2). IF 
further lenislative action is 

Yp= 

Yes 

required within recipient 
country, what is basis for Yo legislative action is required. 
reasonable expectation that 
such act ion w i  11 he completed 
in time to permit orderly 
accompl i shcnt of purpose of 
the assi stance? 



5 .  FAA Sec. h l l T c ) .  IF project is 
c a p i t a l  ass i  stance ( e . ~ . ,  
cons tn~c t i on ) ,  and a l l  1J.S. 
ass is tance f o r  i t  wil' exceed 
$1 mjll lon,  has Mission 
D l  rector c e r t i f i e d  and Repi onal 
Assl s tant  Admini s t  ra tor taken 
in to  consideration t h e  
country s capabi I i ty 
effect ively  t o  maintain and 
u t i l i z e  the project? 

6. FAA Sec. 209. Is project - 
s u s c e v ~ o  execut ion as  
part  bf regional or  
m u l t i l a t ~ r a l  project? If so, 
why i s  project not so executed? 
Informat ion and concl usi OII 
whether ass i  stance wi I I 
encourage reg i onal devel opmen t 
programs. 

7. FAA Sec. 6011a). Information 
and conc lu s io r~  -whether project 
wil l  encourac e f f o r t s  of the 
coa~ntry to :  f a )  increase the 
flow cf international  t rade;  
(b) fo s t e r  pr ivate  i n i t i a t i v e  
and c o v e t  i t ion; and ( c )  
encourage devel opment and use 
of cooperatives, and c r ed i t  
unions, and savings and loan 
assocj  a t  jons; (d) d i s c o ~ ~ r z g e  
monopol i st ic pract ices ;  (e )  
improve technical ef f ic iency of 
Industry, agrlcul tu re  and 
commerce; and ( f )  strengthen 
f r e e  labor d o n s .  

The SRAAD Projzct wi l l  not increase 
the f lob of international  trade or  
strengthen f r e e  trade union. I t  
will f o s t e r  pr ivate  i n i t i a t i v e  to  
improve apr icul tura l  and fuelwood 
production a s  we1 1 as  involve 
cooperat ive e f fo r t  f o r  some 
a c t i v i t i e s .  
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13. FY 1987 Cont i nu i ty -Pcml~~ t  i n n  SCC. -..-..,-- -. - -.-----. 
T t ; Q ,  I 4 l i  11 1 he assi stance ( rxccpt 
~ E p r o g r a m s  i n  L r i  hhean Pas! n 
Ini t i a t i v e  countr ies  ~ i ~ d r r  If.?, 
' rar jff  Schedr~le "Sec t im PO'," 
which al lows reduced t a r i F F s  o n  
a r t  i c les  assenbled abroad f rorn 
U. S.  -made components) h e  use+ 
d i  r x t l y  to  p r m m  Eeasi h i  1 l t y 
s t u d i e s ,  p re fcas ib i l j ty  studics ,  
o r  project proff l e s  of potential 
investment i n ,  o r  to a s s i s t  rhe 
establ  j shmcnt of Eaci l i t i e s  
specificaZl. sipned f o r ,  the 
manufacture ..>r export to  the 
United S ta tes  or t o  t h i r d  country 
narkets in  di rect  corrryet i t lun wi th 
U.S. exports, of t e x t i l e s ,  appareJ, 
footwear, handbags, f l a t  goods (such 
a s  wallets  o r  coin purses worn on 
t h e  person), work gloves or leather 
wearing apparel? 

14.  FAA Sec, 118(c). Does the assistance 
w w i  th the envi ronmental 
procedures set fo r th  in A.I.D. 
Renulation 16? Does t h e  ass is tance 

Yes 

pike a high p r i o r i t y  on conservation 
and sustainable management of tropi cal 
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I ( I  t l r o q , c .  w l t o  o(  l11 .1  1 1 1  1. W , I I I I ~  I , I I ~ * , ( ~  
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I f n p  1 c . r c v t r  t : I t ~ I ; I  i I v r  I o ( (1  I 011 I - I i ~ y  
I o r ~ ~ i l  t v l  , I  I vrll, ; ( ) * , l i p p o r  I t r , I  i 11 i II ,J  

1 , r  op r a l T l ~ >  , mh I( ; I t  1 O r l ; t  I ( * f  I o r  1 < >  , ,ill(! 

t h v  cr,tat) 1 I l ; h m r b r ~ l  o r  ',t I r w R t  Jwn i n y  
01 i n s t i l u l  low; t n  ~ ~ l r p r o v c ~  f o r c X ' . t  
n~;inapc~rrc-r~t ; ( ( I )  h r l  1) c3nd c l c c , t  I r l r t  t  vt8 

<; 1 : l : ; l i - a r i d - h r r r n  ~ y r i c - r r  i t 1 1 r . c  tw ,,11ppor1 I ilk, 

s t a h l r  arlc l  prodr~c t i wc I ; j ~ - l n i  np 1;rac t i CPS ; 
I c )  hc lp  c-onwr-vc t n r c s t t ;  whjch hav t*  n o t  
yt3t bcrn c!rprnclcd, by h c  l p i  np I 0  1 IK: rr:lqi~\ 

pr-od?rc t i o n  o ~ t  I . ~ n d s  a 1 rcaclv c- l rarr-d or 
t l c f r a c i c d ;  I f  ) c -onccrvc  f orcqt c t l  

wat crshetl., an(! rchdl)j 1 i t , l t t - .  I h o w  
w h i c h  h a w  t-t'r'rl dt.f or r s t  r ~ l  ; OJ Liq-ywr t  
t r a ~  r11 n p ,  r e s t - a r c h ,  and other <lc -  t ion:; 
which  lead t o  srr.;tainah!r acd rnorc 
cmvi ronmcnta l ly sound prnc  t ices For 
timher ha rves t i np ,  removal, and 
proces5j nrr ; I h ]  support rc~search t o  
expand know1 edge of t ropi ca l forests 
and i d e n t i f y  a l t e r n a t i v e s  which w i l l  
prevent f o r e s t  d e s t r u c t  ion ,  I o s s ,  o r  
degrada t ion ;  ( i )  c m s e r v e  biological 
d i v e r s i t y  i n  for t -L  a r e a s  by support ing 
e f f o r t s  t o  identify, e s t a b l i s h ,  and 
maintain a r e p r e s e n t a t i v e  network of 
p ro tec ted  t ropj ca 1 f o r e s t  ecosystems 
on a worldwide b a s i s ,  by making the  
e s t a b l i s h ~ ~ e n t  of p ro tec ted  a r e a s  a 
condi t ion  of support f o r  a c t i v i t i e s  
involving f o r e s t  c l ea rance  o r  
degrada t ion ,  and by he lp ing  t o  
i d e n t i f y  t r o p i c a l  f o r e s t  ecosystems 
and spec i e s  jn need of p r o t e c t i  ort and 
e s t a b l i s h  and maintain app rop r i a t e  
pro tec ted  a r e a s ;  I j )  seek t o  i nc rease  
t he  awareness of U.S. government 
agencies  and o t h e r  donors of t he  
immediate and long-term value of 
t r o p i c a l  f o r e s t s ;  and Ik)  u t i l i z e  
t he  resources  and a b i l i t i e s  of a l l  
re1 evant U. S . government agenci e s ?  



FAA 1 2 l ( d ) .  If a Sahel pro jec t ,  
TjE-inat ion k e n  made 
that the host government has 
an adearote system for 
account i ng for and con t roll j np 
receipt and expend j ture of 
project funds (ei ther do1 1 ars  
or 1 ocal currency generated 
therefrom) ? 

FY 1987 Continuinn Resolution 

solely on the basis of the 
policies of any multilateral 
institution? 

D. FUNDING CRITERIA FOR PROJECT 

I. Development Assistance 
Project Cri te i ia  

a. FAA Sec. 102(F), 111, 113, 
Extent to which 

actlv?-iy will (a) 
effectively involve the 
poor in devel qment , by 

a. This project is primarily directed 
at subsistance farmers in the 
western Sudan. This assistance 
will provide resources to allow 
them tc utilize existing forest 



r . Y  t ( . l l t l  l  I l l . '  . I t  c t- , . , ,  I 0  
f 8 (  o l l f l l l w  , l t  I O( #I I 1 P v ~ .  I , 
I I I (  r v : k * , i  1 1 ; ~  l q ~ l l o r  - i r ~ t  ( v l , , i  V P  

1 ) r  o ( 1 1 1 c  t i o n  , I I I ( I  f I W  I I . N  of 
; ~ p p r  o!>r i ;I( (* t  f h (  I I I I O  I o p  y ,  
l,[lrf*atl i n j ?  f l ~ W t ~ f I n r * r l f  O I I ~  

! r 0111 ( I t i P*; I (1 V I I ~  1 ! I o w n c ,  
an(! r i 1 r a 1  arras ,  ant1 
i n s t w i n y  w i  t f v  
part i c ipu t i on c,f t lle par' 

i n  t h c  h c n c f i t s  of 
deve! opmen t on a SIIS t a J nrd 
h a s i s ,  l~sinpl thc 
appropriate 1r.S. 
i n s t i t u t i ons ;  fh) h e l p  
devzl op coop~ra  t i vcs , 
especially by technical 
assi  s tance,  t o  ass i s t  
n ~ r a l  and urban poor to  
help themselves toward 
be t t e r  l i f e ,  and 
otherwise encourape 
democratic private and  
I ocal governments J 
inst i tut ions; f c )  support 
the se l f -help  e f fo r t s  of 
developing count r i  e!j ; (d) 
promote the part icipation 
of women in the national 
economies of developing 
countries and the 
i mprovemen t of women ' s 
s t a tu s ;  and (e )  u t i l i z e  
and encourage reg i ona I 
cooperat i  on by devel opi ng 
count r i  es? 

b. FAA Sec. 103, 103A 104 
05. 106. Does i);ieL--L - . -  

f' p r o ~ e c t  ~t the c r i ' t e r i a  
f o r  the  type of funds 
Q funct i  onal account 
being used? 

c. FAA Sec. 107. I!j 

emphasis on use of 
approprl a t e  t e c h o 1  ogy 
( r e l a t i ve ly  smaller, 
cost -saving, I abor-usi ng 
technologies that  a r e  
generally most 

c. The project  wi 1 I he1 p S u d a n  become 
more se l f - suf f ic ien t  j n  Euelwood 
production and a s s i s t  i n  l imit inp 
desert i f i  ca t i on. 

d. Post of the project par t ic ipants /  
beneficiaries a re  expected t o  he 
women. The project wi 1 7 improve 
thei r income-earning potential  . 

Yes 

Yes 



t 1~ c o ~ t  <i of  1 I I P  p t 'r~p r':tnl, 

p rc j~cct ,  or arl i v i  t v  wi f 11 

rrspcct to which t h e  
nssistancc is t o  h~ 
furnished lor  i c  fhe 
1 a: tcr cost -sharing 
rcqul rement hei  ng wa i vltd 
for a ''rclat ively least 
tjevcl oped" co1111t ry ) ?  

. FAA Sec. iZHCh). Tf the -- --- 
activity attempts tn 
Lncrease Lhe inst i t ~ ~ t  ional 
capabilitjcs of privat~ 
organi za t i ons or t Ire 
government of the coun? ry ,  
or if i t  attempts to 
stimulate cientific and 
technological research, 
has i t  Peen designed and 
will it be monitored to 
ensure that the uitimte 
beneficiaries are the poor 
ma jori ty? 

f .  FAA Sec. 281fb). Describe 
extent to whix program 
recopni zes the particular 
ne: , desires, and 
capacities of the people 
of the courtry; utilizes 
the country's intellectual 
resources to encourage 
institutional devezopment, 
and slpports civil 
education and training in 
skills require0 for 
effective part icipat ion in 
government processes 
essential t o  self- 
government. 

Yes 

The project design i s based upon 
extensive participatint of the 
Government of Sudan and the Rura! 
Communities of Kordofan. It has 
utilized the University of Khartom 
staff durjnp its design and intend 
to include local consultants in 
project implementation. The 
development of vi I I age I eve1 
structures to  implement the project 
will increase local participation 
in developmental efforts. 



Are any of the f r ~ r i d s  to hr; rrsctl 
to pay for any biomedical research 
which relates,  in wholr or in p a r t .  
to met hods of, or the porfomancc  cf , 
abort ions or involuntary 
sterilization as a means of 
fami Ty planninp? 

. FY I987 Continuing Resolution. Is 
%e assi s t a r ; c ~ ' n i r ~ i  lable 
to any organization or program which 
has been determined t o  support or  
participate j n  the management of a 
program of coercive abort ion or 
tnvolrmtary steri 1 izat ion? 

If assistancc is from t h e  population 
Eur)ctional account, are any of the 
funds to be made available t o  
voluntary family planning projects 
which do not offer, either directly 
or through referral to or 
infomation about access to, a 
broad range of f ami jy planning 
met hods and services? 

i. FY 1987 Continuing Resolution. 
how much of the funds will be 
available only for activities 
of economically and socially 
disadvantaged enterprises, 
historically black colleges 
and universities, and private 
and voluntary organi t a t  ions 

No. 

Gray Amendment Fi rms w j  I 1 
he solicited by Requests 
for Expression of Interest. 



I t .  I I 1 1  t l l r -  
- =  - . - 

d ; ; r , I  ,,I ;tllc r w n ~ - - ~ p ~ ~ l l ~ ~ o r  t ;I 1 , r  opr , l t , l  

or ljrojw t %1g11i f i t a n t  l v  ; i f f r - c  f inp 
t r-opic-a l f o r r * c ; t  < i i r t c . 1  I N !  i rip 

projcc ts  i n v o l v i ~ ~ g  rhc p l ; ~ n t  iny 
nf cxotic plant  spccics), w i l l  
t hc progr:Im or' projr3t- t ( A )  hc 
ha sctl upon ca ro  fr I 1 n na l y.i i s ol' 
the alternatives availnhlc to 
:whi c-vc t h e  hpst s l ~ s t ; ~ j n a h l  P 

u s r  o f  t h e  larwl, and f'b) take 1 ' 1 1 1  1 
account of t he  e n v i  rmment ,I 1 
i mpac t s ok the proposed ac t  i v i  t i cs 
on biological d ive r s i t y :  

k. r:AA Scc. 1lPfc)~Id). Will -- 
a s s ~  stance h e  i 1 sd7or  (a! the 
procurement or 1 fse gf I opyi IIR 

cauipment, un less  a n  environmental 
assessment i n d ~ c a t e s  tha t  a1 l 
t imber harves t ing  opera t i ons 
involved w i l l  be  conducted i n  an 
an envi ror~mental 1 y sound manner 
and tha t  t he  proposed a c t i v i t y  
wi 11 produce posi t i  ve econorni c 
b e m i  i t s  and sr~sta i nah l e  f o r e s t  
munagemen t systems ; or ( h )  a c t  i ons 
h:?lch s i g n i f i c a n t l y  deg~ade na t iona l  
parks  o r  s i m i l a r  p ro tec ted  a r e a s  
which con ta in  t r o p i c a l  f o r e s t s ,  
o r  in t roduce  e x o t i c  p l a n t s  o r  
animals  i n t o  such a r ea s?  

FAA Sec. 1181c)C15). Will - 
a s s ~ s t a n c e  be u s i o r  ( a )  
a c t i v i t i e s  which would r e s u l t  
i n  t h e  conversion of f o r e s t  
l ands  t o  t h e  r ea r ing  of 
l i v e s t o c k ;  ( b )  t h e  cons t ruc t ion  
upgrading, or maintenance of 
roads ( inc lud ing  temporary 
haul roads f o r  logging o r  
o t h e r  e x t r a c t i v e  i n d u s t r i e s )  
which pass through r e l a t i v e l y  



a. FAA Scc.  1 1 2 f h l .  - 
1nforma t i o n  hnd conc 111s i or, 
nn capac i t v of t h c  count 1-v 

?o cepay the I a n ,  a t  J 

reasonable r a t e  of 
interest. 

h. FAA Sec. 620(d) .  I f  
assistance i s  for any 
productive enterpri se 
which will compete with 
IJ.S. enterprises, i s  there 
an agreement by the 
recipient count ry to 
przvent export to the lJ.S. 
02 more than 208 of the 
enterpri xe's annual 
production during the i i f e  
of the 1 oan? 

3. Economic Sumort Fund Prciec t a 

Cri tcria --- 
a. FAA Sec. 5 3 1 ( a ) .  Will 

th i s  assistance promote 
economi c and pol ; t i cal 
stability? To the maximum 
e:tent feasible, is this  
assistance consistent with 



t ,  1 . '  of 1 ',pr )Or?.  .." wT/T- - -  - 2.- -- 2- 
VIlf !-,,t' f i d s  ht! t~!;ctT t o  
f ' imncc t h e  c-onr,trrrrt i o n  
 if t hc npcrn t ion c .  r. 
rnaintcnnnc~ o f ,  or  t hr  
w p p l y i n p  of f w l  f c b ~ ,  .4 

nuclear f ; ~ t  i l i tv') I f  so, 
ha 5 the! I'rrs i dent  
c-ert i f  iw l  t ha: wch  
colrnt ry i .r, a p a r t y  t o  t ficn 
Treaty on t hc 
Won-Pro1 i fcrat  i D n  of 
N I K ~  ca r Weapons or t hca 
Treaty fo r  the Prohjhi t i on  
of Ntlclcar Weapons i n  
1,mt in America ( t h e  "Trcat  y 
o f  r l a t e l  olcot') , 
cooperates f u l  ly wi t h  the 
MFA, and prlrciies 
nonprol i f e r a t   on po1icit.s 
cons is tent  with those of 
the United States? 

d. FAA Sec. 509.  I f  
c o m o d i t i e s  are t o  be 
granted so that s a l e  
proceeds will accne t o  
the recipient country, 
have Spec i a1 Account 
icounterpert ) arrangements 
heen msde? 



,! . F A  P ';rr . ( 1 0 d  f J ) . i I I ;I I I ------ - >----. 

proc.urrmrti? TIP j r r o l n  t h r  [ I . '  , 

3 .  F A A  .';PC. f.Od(cl l , T f t 1 1 ~  ---- __I- cooperat I np count rv 
discriminates a p a l n ~ t  rna r in r  
i nsr~rance cnrnpani PF aut  hori zm!  I t  \ l o ~ c  nct  t l i v r i m i n a t r .  
t o  do husiness i n  thc i l .S.,  
wi 1 1  c n n m d i  t i - s  he ~ ~ * t . ~ r r c d  ir: 
t h e  lJnited ctattls against 
marine risk w i  t b  such a company? 

4 .  FAA Sec. d O 4 ( e )  ; ISCCA of 1980 
Sec. 7 0 5 f a ) .  I f  o f c s h o r e  
procurement of a g r i c u l t u r a l  
comnod i t v or product  i s t o  he  
f j m n c e d ,  is  t h e r e  p r o v i s i o n  
against such procurement when 
the drmestic p r i c e  of such 
ccmodity i s  less t h a n  parity? 
(Exception where c o m n d i  ty 
f inanccd c m l d  not reasonably 
be procured i n U. S . I  



5. F A A  Stlc. 604f p )  . 1Ji 11 -- 
cons t rtJc t ion or cmpi nwr i n p  
services  he proc\lrc.(l f rnrn f i rrvs 
of count r i c s  which reccjvc 
d i r e c t  cconomic ass is roncc  
i~ntler t h e  FAA and which a r c  
o theml  srr cl ipi  b l e  ~ ~ n d e r  Code 
941, but which have a t t a ined  a 
compet i t i  ve capabi I i t y  i n  
in ternat ional  markets in one of 
these areas?  Do these countr ies  
permit United S t a t e s  firms t o  
compete f o r  construct ion o r  
engineering services  financed 
from ass i s t ance  programs- of 
these count r i  es?  

6 ,  FAA Sec. 603. I s  the  shipping 
??ZT175"emo'TiT compl i ance wi t h  
reauirement in sec t ion  901Ch) 
of the Merchant Marine Act of 
1936, a s  amended, tha t  a t  l e a s t  
50 per centum o f  the Rross 
tonnage of comnod i t j es 
(computed separa te ly  f o r  dry 
bulk c a r r i e r s ,  d r y  cargo 
l i n e r s ,  and t m k e r s )  financed 
sha l l  be t ~ a n s p o r t e d  on 
p r iva te ly  owned U.S. f l a g  
commercial vessels  t o  the  
extent  tha t  such vesse ls  a r e  
ava i l ab le  a t  f a i r  and 
reasonable r a t e s ?  

7. FAA Sec. 621. (a)  If technical  
a s s i s t ance  is financed, wi I I 
such ass i s t ance  be furnished by 
p r iva te  en te rp r i se  on a 
cont rac t  b a s i s  t o  the  f u l l e s t  
extent prac t icable?  (b)  I f  the  
f aci  1 i ; i es of o the r  Federal 
agencies wi 11 be ut  i 1 i zed, a r e  
they p a r t i c u l a r l y  su i  tiqble, not 
competitive with p r iva te  
ent e r p r i  se , and made ava i I abl e 
wi thout undue in te r fe rence  wi t h  
domestic programs? 

a. Yes 

h. Yes 



R. International Air Tr~?yor.t 
Fair Compet i t i ve  Practices Act, 
m4. If - air transportation or 
persons or property is financed 
on grant basis, wil I U. S. 
carriers be used to the extent 
such service is available? 

9. FY 1987 Cont inuin~ Resolution 
Sec. 501. If the U.S. 
Government is a Dartv to R 
contract for procurement, wi 1 l 
the contract contain a 
provi sior~ authorizing 
t ermi nat ion of such contract 
for the convenience of the 
United States? 

10. FY 1967 Continuing Resolution 
Sec. 524. If assistance is for 
consul t in& servi ce through 
procurement contract pursuant 
to 5 [J.S.C. 3109, are contract 
expenditures a matter of public 
record and available for pub1 ic 
inspect ion (unless otherwj se 
provided by law or Executive 
order ) ? 

B. Collstruct ion 

FAA Sec. 601 (d). If capital 
7e.g., construction) project, 
wil I U.S. engineering and 
professional services to be 
used? 

FAA Sec. 611 (c). If contracts 
for construction are to be 
financed, wi 1 I they be I et on a 
competitive basis to maximum 
a t  ent practicable? 

FAA Sec. 6ZO(k). If for 
const NC t i on of ~roduc t i ve 
enterpri se, wi 11' aggregate 
value of assistance to be 
furnished hy the U.S. not 
exceed $1 0C 3i 1 ! i on (except for 
product i vc enterprises in Egypt 
that were described in the CP)? 

Yes 

Yes 

Yes 
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i'. Other Pestrict ions 

1. FA.4Sec. 122(h). If 
development loan. is interest 
rate ai least 2trper annum 
during grace period and a t  
I east 3% per anrium thereafter? 

2. FAASec. 3011d). If fund is 
established solelv bv 1J.S. 
cont ri but ions a~d' admini st ered 
by an international organiza- 
tion, does Comptroller General 
have audit rights? 

3 ,  FAA Sec. 620(b). Do 
arrangements exist to i n3ure 
that hi ted States foreign aid 
is not used in a manner which, 
contrary to the best interests 
of the llnited States, promotes 
or assists the foreign aid 
projects or activities of the 
communj st -h l  oc countries? 

4. Wi 1 I arrangements preclude use 
of financing: 

aboctions as a method of 
family planning or to 
motivate or coerce persons 
to practive abortions; (2) 
to pay for performance of 
involuntary sterilization 
as method of family 
planning, or to coerce or 
provide f i nanci a1 
incentive to any person to 
undergo sterilization; (3) 
to pay for any biomedical 
research which relates, in 
whole or part,  to methods 
or the performance of 
abortions or involuntary 
sterilizations as a means 
of family planning; (4) to 
1 obby for abort ion? 

Yes 

Yes 

Yes 

Yes 

Yes 
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FAA Sec. 4 e 3 .  To 
reimburse persons, i n  t h e  
form of cash payments, 
whose i l l i c i t  drug crops 
a re  eradicated? 

FAA Sec. 62O(p). To 
comuensat e owners f o r  Yes 
exp;opriated nationalized 
property'? 

FAA Sec. 660. To provide 
t ra ining or  advice o r  
provi de any f i nanci a1 
support f o r  police,  
prisons,  o r  other 1Bw 
enforcement forces,  except 
f o r  narcotics programs? 

Yes 

Yes FAA Sec. 662. For CIA. 
a c t i v i t i e s ?  

FAA Sec. 63hCi). For 
purchase, sal e,-1 ong- t erm 
lease,  exchange or  
guaranty of the s a l e  of 
mot o r  veh.i c l  es 
manufactured outside U.S., 
unless a waiver i s  
obtained? 

Yes 

FY 1987 Continuinn 
- -  . -  - - - - 

pay pensions, annui t ies ,  
Yes retirement pay, o r  

adjusted service  
compensat ion f o r  mi 1 i t a ry  
persome I?  

FY 1987 Continuin 
Resolution, sec. OOS. To m.~. assessments, 
arrearages f o r  dues? 

Yes 

FY 1987 Continuing 
Resolution, Sec. 506. To 
carry  out provi si or,s of 

Yes FAA section 209(d) 
(Transfer of FAA funds t o  
mu1 t i l a t e r a l  organizations 
for lending)? 



j. FY 19F7 Continuing 
P.esolut ion.  Sec. S I C .  To 

'- 

finance the export ot 
nucl ear eauipment , f u e l  , 
or  techno!ogy or  to t ra in  
foreign nat i onal s i c 
nuclear f i e ld s?  

k .  FY 1987 Continuing 
Resolution Sec. 51 1. Wi l I 
a s s i s t  a n c e k P m d  f o r  
the purpose of aiding the 
e f f o r t s  of the government 
of such country t o  repress 
the  legi t imate  r igh t s  of 
the population of s k h  
count ry cont rary t o  the 
Uni versa1 Decl a ra t ion of 
Human Rights? 

1. FY 1357 Cont inui n p  
Resolution, Sec. 516. To 
be used f o r  pub1 i c i  ty or 
propaganda purposes wi t h i n  
W.S. not authorized by 
Congress? 

Yes 

Yes 
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BacIcgrol~nd: The ills t i  tutiona I capab i. Lit i es  of the Forest: Departrirerl t ,  tiw 
recipient country i!nplement ing qencv ,  rirus t he v iewetl in terriis of tl-I(? tl;o 
coinponenls thn t the projcc t co~nprises - the Resource Inv~ntory  Cornpor~enc aml 
the liesource liehabil i t a t  ion Component. 'This i s  important in view of tlle 
re la  tionships that e x i s t ,  f o r  the irnplerrlenta t ion of these components, be tween 
the Forest Ilepa rt:rnen t ( F D )  , other goverrunent departments d r ~ d  various reg i ona  1 
and Local organizations. Fo- tile f i r s t  component, the other goverrunent 
organizations inc1ude the Nat:ai',al Remote Sensing Center (AKSCI , the Sudai~ 
Survey Uepartrnent (SSL)) , the Soi l  Survey Administ r a t  ion (SSA) Wad bleclani , the 
Xinist,ry of Agriculture Division of S t a t i s t i c s  (MOADS) and the Regional 
Administrstions of Kordofan and Darfur. For the second component, strong 
relationships ex i s t  with Regional Administration of Kordofan ( t he  Governor's 
o f f i c e ) ,  the local  ins t i tu t ions  such as d i s t r i c t ,  rura l  and vi l lage councils, 
Agriculture Research Corporation1 s research s ta t ion  in  E l  Obeid (present ly  
IVes tern  Sudan Agricul ture Research Project - WSARP) , Forest Research Center 
(FKC) , Soba, the Forestry Edka t  ional Ins t i tu t ions  (FEI ' s )  , the Llecllanized 
Farming Corporation ( M C )  , the Regional Department of Agriculture (RDA) , the 
Regional Department of Horticulture (ilDH) and the Regional Nomadic Aff a i  r s  
Administration (fCI\AA). (See Chart 7, 8 ,  and 9 f o r  organizational s t ruc ture  of 
klinistry of Agriculture, Regional Government and Agricultural Research 
Corporation. 

0 rganiza t ion, Management and S taff : 

The Central Forestry Administration A ) ,  according to the 1932 fores t ry  
legis la t ion,  is responsible fo r  management and control of a l l  fo res t  reserves 
and woodland not under cul t ivat ion.  The Regionalization Act of 1980 vested 
the control of a11 fores t ry  a c t i v i t i e s  to  Regional Departments of Agriculture 
and Natural Resources, headed by Regional Ninis t e r s .  I II mid- 1985, however, 
the GOS issued a decree rece~ztral izing responsibil i ty f o r  fores t ry  under the 
CFA . 
CFA, which is a pa r t  of the Ministry of Agriculture and Natural Resources 
K , is located i n  Khartoum and consis ts  of Affores ta t ion;  ,Inventory 
Reservation and Management; Ut i l iza t ion;  Gum Arabic; Administration; Planning, 
and Finance Sections, each headed by a section chief of the rank of Assis tarit 
Director. The CFA is headed by the Director,  ass is ted by a Deputy Director 
and other support s t a f f .  The technical s t a f f  a t  CFA headquarters consis ts  of 
18 Senior Conservators of Forests (SCF), 16 Conservators of Forests (CF), 57 
Assistant Conservators of Forests (ACF) and 37 others.  

CFA administers the  regions through Regional Directors of Forestry (RDF) of 
SCF level. The RDFs a re  ass is ted by technical and bdministrative support 
s t a f f ,  the . s t rength of which depends on the  fores t ry  a c t i v i t i e s  within each 
region. In Kordofan region, the technical s t a f f  c0nsist.s of 2 SCFs, 1 CF, 18 
ACFs acrl 53 others. In  Darfur region, the technical s t a f f  consis ts  of 4 SCFs, 
14 ACFs, and 45 others. Table 1 indicates the technical s t a f f  avai lable  i n  
the  Forest Department a t  HQ1s a x  other regions. I t  i:j important to  mention 
here tha t  CFA has the powers to t ransfer  technical personnel from one region 
t o  the other,  depending on requirements of the regio:ns concerned. CFA is 
planning to reorganize i t s e l f  into a Forestry Commission, f o r  which i n i t i a l  
s t eps  have already been taken. Please see Chart 3 f o r  proposed Organizational 
Structure of the Forestry Commission. 
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Under the ex i s  ting orgalii z;i l  i o11a1 struc: ture  ( scc char t  - 1 ) , the: ii~veri to t . 1 ~  
funct  ion i s  the respotis i i)i 1 i t:y of Inventory, .'4;iriageinent arid lleservnt ion 
Sect  ion ( 11U1'4) of 1 .  I IHt1 sec t  ion i s  current ly  sraf fed by f o u r  
 professional.^, t h 1 . w  tccl~riici;i~l:;, one tlrnft!;m;in and one secrc tary .  Wi~ l l i r l  the 
e n t i r e  aclministr3t ion, IIOW(:V~;'L', t1iet"c I 11 s t a f f  with i i  i.n . 
photo- in te rp re ta t ion ,  savcn 01:' wl.ii.ch a r c  at. ~-ld.~ilnced Leve Is. S i x  o f  these 
have advanced training i n  remote sens i~lg  j.rtr.;uding s a k l l i t e  ir11clgr:ry 
i n t e r p r e t a t i o n  and 3 of who111 a r e  expected to b e  r,lade avai lable  to  the llW f o r  
carrying out the 2esourc:e Inventory Comporient of t h e  Project:. 

The National Remote Sensing Center (IYRSC) - 
The Center f a l l s  under. the umbrella of the National Cour~cil f o r  Research 
(NCK) .  The building and i n f r a s t r u c t u r e  of the Center i s  housed i n  the 
University of Khartoum Faculty of Engineering yet the administrat ion is s t i l l  
under N U .  The SERISS Kemote Sensing Project  had a substai i t ial  input 
especia l ly  with regard to  supply of equipment and t ra in ing to the Center 
personnel.  The ex i s t ing  personnel of tne Center i s  a s  follows: 

1. Remote Sensing S p e c i a l i s t  3 
2 .  Computer S p e c i a l i s t  ( t r a i n e e )  1 
3 .  Photo lab s c i e n t i s t  ( t r a i n e e )  1 
4 .  Photo lab  technician ( t  ra ineej  I 

The Center can have input i n  the projec t  in tile two bas ic  compacts. 

Basic Image Mapping 

The photo l a b  of the  Center can be deployed to  generate the images to be used 
in  the  mapping. The remote sensing s p e c i a l i s t  can a s s i s t  with deciding the 
proper type of enhancement to  be used i n  the f i n a l  image map. 

Forest Inventor, Mamina 

The Center has acquired through the  SERISS pro jec t  computer equipment and 
exper t i se  i n  the area of image analys is  using the computers. This could be 
very useful  t o  the  p ro jec t .  The system has a l s o  the  geographical information 
system GIs capab i l i ty  which is important i n  the f o r e s t  inventory survey. A 
Remote Sensing s p e c i a l i s t  can be deployed i n  a s s i s t i n g  i n  s t r a t i f i c a t i o n  and r 

imag~: in te rp re ta t ion .  The photo lab  can be used i n  generating hard copies of 
enhar~cements t o  be used by tne f i e l d  personnel. 

Sudan Survey Department (SSD) a 

I t  is one of the  o ldes t  departments i n  the Sudanese government. I t  was 
es tabl i shed a t  the turn of the  century. The department is headed by a 
Direc tor  General with two a s s i s t a n t s .  A number of Sect ions  form the technical  
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units .  Thesc a.re: 

1. Topographical Survey 
2 .  Cadastral Survey 
3 .  Geodetic Survey 
4. Cornpu t a t  ion and Checkir~g 

n 'The main section that  will  be involved i n  th i s  mapping and Eorest inventory 
survey i s  the topographical survey section. The section has done a number of 
naps a t  scales  1,100,000, L/2W, 000, 1/L00,000 and l/25,OOO. 

The s ta f f  in the section are:  

Approx. Numbers 

1. Survey Engineers 20 
2 .  Photogrametists 15 
3 .  Photo interpreters  - 5 
4 .  Cartographers 10 
5. Draftsmen 5 0 

The Geodetic Section and the Checking and Computation Section w i l l  a lso  be 
involved in  the image mapping exercises since they w i l l  supply the basic 
geodetic control  needed to scale  the  image to  the correct  scale .  

The involvement of the Survey Department in the project w i l l  be: 

1. Supply the needed basic - control  From the i r  exis t ing records and 
maps. (Some f i e l d  work might be needed in  the area of doppler 
s a t e l l i t e  f ixing where no control  ex i s t s ) .  

2 .  Perform the cartoy raphic work of cul tural  features ,  edge in£ ormation 
place names e t c .  

3 .  Conduct Field and off ice  ver i f icat ion and f i na l  checking and edit ing 
before map printing.  

4 .  Act a s  map custodian fo r  public dis t r ibut ion.  

The personnel are  suf f ic ien t  in number and qual i f icat ion,  the infras t ructure  
i s  already i n  place. What might be needed may be some specialized training 
mostly on the job. Also some addit ional eqrripment. 

'* Ministry of Agriculture, S t a t i s t i c s  Division (MOASD) 

The Ministry of Agriculture S t a t i s t i c s  Division has the responsibil i ty to  
, w e s ~ i m a t e  current agr icul tural  production i n  Sudan. They do t h i s  using Area 

Sampling Frame (ASF), designed specif ical ly  for  crops. The MOASD has 
personnel who a re  experts a t  sample selection,  data  col lect ion ( fo r  
agr icul tural  production pcrposes) and computer data entry,  e d i t  and summary. 
They have 60 interviewers, 15 cars  and 10 persons t o  e d i t ,  en te r  and summarize 

m 
data. Although they have the i r  own survey work which requires everyone a t  
c e r t a in  busy months, MOASD can provide technical support i n  several areas 
associated with survey design, survey form design, computer data entry,  e d i t ,  
summary and reporting. 
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Soi 1 Survey Administration, Wad Medani (SSA) 

This i s  par t  of the Ministry of Agriculture and Jat ional  liesources. [ L S  

headquarters are in Wad Medani in the Central Region. The s taff  consist o E :  

1. Soi l  Sc i en t i s t s  
2 .  Soi l  Surveyors 
3 .  Cartographers 
4.  Draftsmen 

Their support can impact the two major components of the project .  

1. Basic Image Mapping 
2. Forest Inventory Mapping 

Bas i c  Image Mapping 

The cartographers and draftsmen in the administration have f a i  r ly  extensive 
experience in  image mapping using s a t e l l i t e  data.  As a matter of fac t  the 
f i r s t  i~iiage maps of Jebel Marra, Darfur Region a t  scale  1/1000,000 and the 
Kordofan feeder rcad. image map a t  scale 1/500,000 was prepared by s ta f f  from 
the cartographering section in the Administration. Mr. Zein E l  Abdin Shar i f ,  
the head of t h i s  section and i s  par t icular ly  qualified for  such a job. 

Forest Inventory Mapping 

This may require input: from t h i s  administration in  the form of photo 
interpreta t ion work and cartographic work. The s o i l  surveyors i n  the 
Administration a r e  par t icular ly  qualif ied i n  the interpretation of s a t e l l i t e  
and photographic data. They had a s ignif icant  input in the SEKISS Remote 
Sensing Project. 

The cartographers can a s s i s t  in preparing the  fores t  inventory overlays in  
proportion to the fores t  inventoly map. 

Forestry research i n  the Sudan is conducted under the overall control of the 
Agricultural Research Corporation (ARC) a t  three research centers,  the 
Forestry Research Center a t  Soba (Khartoum), the Forerst Research S t a t  ion 
(FRS) a t  Wad Medani (Central region) and the Forest Research Stat ion a t  E l  
Obeid (Kordofan). The E l  Obeid Statioil  has been taken over by the Western 
Sudan Agriculktural Research Project ( WSARP) under ARC. 

Research work a t  the  FRC Soba is conducted a t  the following Sections of the 
Cerrter . 
Si lv icu l tu re  See t ion: Conducts research on s i l v i cu l tu r e  of fores t ry  species 
with respect to  t he i r  phenology, biomass production, su i t ab i l i t y  fo r  various 
end uses, seed col lect ion,  tes t ing and dis t r ibut ion.  , 



Uotany Sect iori : (:onciuc t s  research on perf orrriance and eva 11la t ion of cxot: ic,; i 11 

clle S(:c!iin anti assembles inforll~at ion 011 1:lici r Ibot31iicaJ. cIiar:~ctct:i :jcics, 
l1d1 i ta t  arld 11i.s t riI11.1t ion. It: rllso works on co 1 lcct  i o n  arid rloc~~mc?nt;~lt i.011 oli 
informat ion on gun1 prodilcing plants of the -Sutlan, tlici. r. tmt:irii.c:\ I. 
charac te r i s t i cs ,  ciis t ribution and use. Thc sec tlon maintains perliaps t h e  I)t:,i c 
Iwrabar iunr in  the country par t icular ly  a s  regards forest: t ree species. 

Arid h n e  Sect ior.: Conducts research on the use of she1 te r lx l  ts/wind b r e ~ k s  
and other Jevices to control  blown sand and shif t ing sari,! dunes. 11; also llas 
undertaken species t r i a l s  a t  Soba, E l  Zeideb, and l)ongsla, 

Wood Technology Section: Conducts studies on wood mz.chining properties of 
local s t ructural  woods, improved charcoal produc iiw, su i t ab i l i t y  of woody 
species and agr icul tural  residues fo r  the manufacture of building blocks. In 
addition studies are  a lso conducted on qua l i t a t ive  and quailtitative 
charac te r i s t i cs  of wood s t ructures  and wood preservation. 

'The s taff  strength a t  the FRC c a ~ s i s t s  of 2 Ph.11 Sc ien t i s t s ,  7 M.Sc 
Researchers, 11 B. Sc Researchers and 1 2  Diploma 'hoiders . 
The Forestry Research Stat ion a t  Wad Medani has been established to support 
Eorestry research i n  the Central and Eastern regions. 

The E l  Obeid Research Stat ion,  now under the control of WStUP, prirnarily works 
on Gun Arabic (Acacia senegal). Major areas of research include s i  lvicul tu re ,  
management and t ree  improvemenin t prog rams. 

The fores t ry  research i n  the Sudan i s  inadequately funded, under s ta f fed ,  
poorly housed and lacks adequate infrastructure i n  terms of materials and 
equipment. Qualified personnel, however, do ex i s t  in the ARC who a r e  capable 
of executing forestry research programs once the above mentioned constra ints  
a r e  removed. The E l  Obeid Research Stat ion is now  mused i n  the WSARP 
complex and has adequate f a c i l i t i e s  to conduct appropriate research programs. 
Specific funding, however, sha l l  have to provided to  address specific research 
problems. Some research work on Acacia senegal has been in i t i a t ed  with 
avai lable  resources. 

Forestry Education: 

Technical Forestry Training: 
Forestry education i n  Sudan s ta r ted  i n  1.946 with the establishment of a 
Eorestry school. in  Khartoum within the Forests Department. The school offered 
a two-year Cer t i f i ca te  i n  Forestry to students who had completed eight years 
of general education. In 1960 the course was improved, the entry requirements 
raised t o  completion of 1 2  years of general education and graduates were 
awarded a diploma i n  fores t ry  a f t e r  two years of study. In 1973 the College 
joined the Department of Higher Education i r r  the Ministry of Education. In 
1975, the College became "The Forestry Technicians Division", one of chree 
Divisions i n  the  College of Agricultural Studies in  the Khartoum Polytechnic. 
The duration of study was increased to  three years. Since 1960 the College 
has been located a t  Soba. 



Professional. Forest rv 'I'raiiii~w : 

Prior  to 1975, professional fores t ry  training was n o t  available in Sidan and 
was undertaken in overseas un ivers i t i es ,  ~nainly in 1J.K. In 1975, the Vacuity 
of Agriculture of the llniversi ty cf Khartounl es ~ a b l i s h e d  a Oepartinent of 
Forestry. The Department offers  a five-year course lcadirig to the degree of 
B. Sc (Forestry) Honours. 

In 1977, the College of Natural Resources and Environmental Studies of the 
University of Juba s ta r ted  to o f fe r  a course in fores t ry  besides othcr 
specia l izat ions .  The course duration is f ive  years a id  ieads to an award of 
5. Sc Honours. 

The Ilnivers i ty of Khartoum, Juba Universi ty and Khartoum Polytechnic, together 
with other national univers i t ies  i n  Sudan are  controlled by the National 
Council f o r  Higher Education (NCHE) . Entry requi rernents a re  determined by the 
Higher Education National Ad~nissions Board !NAB). Yambio I l l s t i tu te  of  
Agriculture i s  controlled by the ~ e g i d n a l  Yinistry of ~2gr icul ture ,  Juba.  
Entry requirements are determined by the l a t t e r .  Further d e t a i l s  a r e  given in  
table  2 .  - 
Forestry education i n  Sudan a t  both technical and professional level 
concentrates on t radi t ional  fores t ry  practice.  The need to s h i f t  the emphasis 
t o  contemporary concepts, e .g . agrofores t ry ,  communi ty fo res t ry ,  
deser t i f i ca t ion ,  integrated ru ra l  developmeilt e tc .  and ca t e r  f o r  other 
land-using sectors  such as wi ld l i fe ,  range and pasture,  f i she r i e s  e t c ,  i s  
f e l t .  Some I n s t i  t c tes  have already embarked on curr icula  revisions, e .g .  
Fart:stry Technicians Division, Soba and Forestry Department, Faculty of 
.Agriculture, University of Khartoum. Considerzble i n s t i t u t i ona l  support i n  
the  way of buildings, equipment, vehicles, s t a f f  development and operational 
costs  a re  required fo r  t h i s  purpose. 

Regional administrative set-up: 

Regional administrat ive set up is par t i cu la r ly  important f o r  the Resource 
Rehabil i tat ion Component of the Project .  In Kordofan, the R.egiona1 Director 
of Forestry (RDF) is ass is ted by 1 CF, one fo r  each province (North Kordofan 
and South Kordofan). In view of higher percentage of fo res t  area i n  South 
Kordofan, the technical s t a f f  assigned is higher ( 9  ACFs and 27 others) .  (See 
Chart 2 ) .  

Regional Governor is the administrative head of the region who is ass is ted by 
a Deputy Governor and Regions1 Ministers fo r  various departments such a s  
Agriculture, Public Works, Animal Husbandry, Range and Pasture, Horticulture,  
Local Administration etc.  Each department is headed by a Regional Director. 
Although the RDF is technically responsible t o  the CFA, he has de f in i t e  
administrative responsibil i ty to the Governor. 



The current  capaci ty of the Forest Department to il~ipI.cment pr0jt:ct.i of t l i i  :+ 
nature on t h e i r  own is severely hampered by inadequacy of infrastructur.:,. 
vehic les ,  equipment, and t o  some degree adequately t ra ined s t a f f .  Some ot 
these cons t ra in t s  a r e ,  however, now being addressed throuph e f f o r t s  of various 
donors including USAIL), the Dutch, Finnish Aid, FA0 and UNDP. Action has a l s o  
been i n i t i a t e d  by the Forest Department i t s e l f  in terms of organizat ional  
re-s t ruc tur ing ,  policy and l e g i s l a t i o n ,  and g rea te r  coordination among various 
agencies involved in  fo res t ry  and natura l  resource development programs. 
Other organizat ional  cons t ra in t s  a r e  l i k e l y  to be addressed through the iJcrld 
Bank led mu1 ti-donor f o r e s t r y  development projec t .  The Forest Department, 
through ass is tance  from FAO, has a l s o  i n i t i a t e d  e f f o r t s  f o r  the c r e a t i o ~ i  of a 
National Fores t ry  Ex tension network. Obviously, the Forest Department w i l  I. 
need technical  a s s i s t ance  f o r  the ilnplen~entation of t h i s  p ro jec t .  (See 
proposed implementation organizat ion f o r  d e t a i l s ) .  

Proposed implementation Plan Organization: 

For the implementation of projec t  a c t i v i t i e s  including the Resource Inventory 
and Resource Rehabi l i ta t ion  components, a Central S teer ing  Committee w i l l  be 
cons t i tu ted .  This Committee w i l l  meet every 6 months and w i l l  be responsible 
f o r  evaluating the implementation plan and monitoring projec t  a c t i v i t i e s .  The 
Consti tut ion of t h i s  Committee w i l l  be a s  follows: 

Undersecretary, Minis t r y  of Agriculture and 
Natural Resources 

Director  CFA. 
Director  USAID 
Chief Technical Advisor ( Inventory) 
Co-Pro j ec t  Director  ( Inventory) 
Project  Leader (Resource Rehabi l i ta t ion)  
Co-Project Manager (Resource i lehabi l i ta t ion)  

' 
Director  National Remote Sensing Center 
Representative RCSSMKS, Nairobi 
Representative Minis t r y  of Finance and 

Economic Planning 
Representative IWA, Division of S t a t i s t i c s  
Representative, ARC 
Forestry and Natural Resmrces Advisor USAID 

- Chairman 
- Secretary 
- Member 
- Member 
- Member 
- Member 
- Member 
- Member 
- blembe r 

- Member 
- Member 
- Member 
- Member 

Please see Chart 3 f o r  organizat ional  s t ruc tu re .  



'I'ecl~nical 'lssistanc; ( 1  t i  j , t r i i ,  procurement o f  n t i l  drid 

equipmwt will be handlcd by the contractor (IICSSMR.5) i l l  additiot~ to loz is t ics  
within the Sudan. 'I'he contractor will use a l l  tilo f a c i l i t i e s  and personnel 
available in the Sudan fo r  execution of the work assigried. 'I'he fic?ldworlc will 
be conducted by the IlW under the guidance and supervision of the contrnctur. 

For th is  component of the . project, the implmenetation plan c a l l s  For the 
creation of a Steering Sub-Committee a t  the regional headquarters, E l  Obeid 
(Kordofan) , with the following members: 

A Steering Sub-Comi t tee  based i n  Khartoum (CFA) wi 11 be constituted and will  
consist of tlie following members. 

Director, CFA 
Co-project Uirec tor lnventoiy 
Chief Technical Advisor (Inventory) 
Director, National Remote Sensing Center 
Representative, Sudan Survey .Department 
Representative, Soil  Survey Adrninis t ra t ion 
Representative, IWA, Division of S t a t i s t i c s  
Representative, USiUD 
Representative, Ministry of Finance 

and Economic Planning 
Project Field Officers 

- Chairman 
- Secretary 
- Member - Member 
- Member 
- Member 
- Member 
- Membe r 

- Member 
( 2 )  

The Steering Sub-Committee w i l l  meet once every month and w i l l  s teer  and 
monitor project performance. 

Field organization w i  11 comprise project Field off icers  and f i e ld  teams 
responsible for  execution of f i e ld  work. The f ie ld  off icer  w i l l  report to the 
co-project director  on a regular basis and communicate progress. I t   nus st be 
emphasized that the co-project director w i l l  spend a t  least  15 day eazh month 
i n  the f i e l d  guiding and supervising f i e ld  work. (See Chart 5 ) .  

Resource Rehabilitation Component 

Governor o r  h i s  representative 
Co-Project Manager 
Regional Director, Agriculture 
Regional Director Forestry 
Regional Director Horticulture 

- Chairman 
- Secretary 
- Member - Member 
- Member 



Reg ionil  Planning Keprcsc-nta I. ivc 
Gum Producers f l s soc i~ t ion  Kcprcscrlt.,iti v c  
Project Leader (Ex-pat) 
Project Extens io11 Special is t i Ex-pat) 
Project Extension Coordinatior (Dept, of 

Agricul ture ,  I-brt iculturc o r  Forestry) 
Representative (WSARP) - E l  Oboid Sta t  ion 
USAID Representative 
Executive Officer,  Dilling Dis t r ic t  
Executive Officer,  Um Ruwaba Dis t r ic t  
Executive Officer,  E l  Obeid D i s t r i c t  

- Meli~b(; t. 
- :Icrnbcr 
- Mcmhct r. 
- Member 

- Member 
- Member 
- i4ember 
- Member 
- Member 
- Member 

The function of t h i s  s tser ing committee wi1.l be to evaluate and approve 
implements t ion plans and schedule, ~noni tor  project progress and make 
suggestions f o r  improvement of project performance (should that  be 
necessary). The committee w i l l  meet once every 3 niontlls. Regional Governor 
must chair  the annual meetings.- 

The implementation of the project a c t i v i t i e s  wi l l  be the ~#espons ib i l i ty  of the 
projejct team consisting sf the Project Manager (Agroforestry) and Co-project 
Manager a t  the top, ass i s ted  by Forest Rehabilitation Coordinator ( A C F ) ,  
Extension/Training Spec ia l i s t ,  Extension Coordinator and Monitoring G 
Evaluation Coordinator. This team w i l l  be ass is ted by a Xural Council Project 
Officer (KCPO) for  each Rural Council. I t  i s  expected that  a t  ' least one oE 
the  RC o f f ice rs  w i l l  be seconded f ran the Regional Horticulture Department and 
the remaining From the Forest Uepartment (ACFs). Each RCYO will  be ass is ted 
by 3 Forestry Extension Officers (FEOs) JFR o r  junior ACF level)  one Forest 
Ranger for  rehabi l i ta t ion and management of fo res t s ,  and one each nursery 
supervisor/overseer, a l l  seconded by the Forest Department. Each FEU w i  11 be 
ass is ted by Area Coordinators (AC) also seconded by the Forest Department. 
RCPOs w i l l  work a t  RC level  and i n  c lose  coordination with RC Administrative 
Officers and the ACs w i l l  work in close coordination with a group of vi l lage 
councils. A t  the  vi l lage council level  a Village Council Extensionists (VCE) 
w i l l  work for  the vi l lages  in  each vil lage council in  close contact w i t h  the  
vi l lage contact person (KP) . Close coordination a t  these levels is c r i t i c a l  
to the success of the project .  See Chart 6. 

See Table 3 for  Technical Personnel needed For project  implementation. 

Project Implementation Committees - 
For development and implementation of project  programs ard a c t i v i t i e s ,  project  
committees w i l l  be s e t  up a t  HQs, Rural Council and vi l lage levels.  
composition and frequency of t h e i r  meetings is given a s  under. 

The 

Project  Committee (HQs) - Meet Monthly 

Project Leader 
Co-Project Manager 
Project Extension Expert 
Project Extension Coordinator 
Rural Council, Project Officers 

1: - ,  
Forestry Extension Officers 

L i*- .. .,-., ,,... ,-. -... .,. .. . ... . . .. . .. . .- . > .  .., , . . -  --. < . .. . . -  

- Chairman 
- Secretary 
- Member - Member - Member 
- Member 



t\dminis t ra  t i  ve Officer , Rural Co1111c.i. 1. 
Rural Counci 1 Project Officer 
Forestry Extension O E f  icers 
Xe~bers  of the Rural Council 
Project Leader or his Counterpart 

Village Level Project Committee 
(Meets every month, one week before Rural Coumcil blee t ins) 

Village Council Chairman 
Forestry Extension Officer 
Forest Extension Worker 
Other Members of the 

Village Council 

- Chairman 
- Secretary - Member 

- Members 



? 3 1ahl.e I. 1.::~ is t i n n  Prol:'r:ss ional. 'l'l.:cti~i i :::I 1 a'; w i i E  

H. Qs CFA 2 4 1 4 16 7 5 0 3 7 130 - 
Northern Region 

H.Qs 
N i le Province 
Northern Prov. 

TOTAL 1 1 4 3 5 5 7 71- 

Khar tounl Reg ion 

Central  Region 

H.Qs 
Blue Nile Prov. 
White iY.t le Prov. 
Gezi ra Province 

TOTAL 1 17 10 8 2 3 2 49 3 1% 

Kordofan Region 

H.Qs 
North Kordofan 
South Kordof an 

TOTAL 1 1 1 8 10 6 3 49 

Darfur Region 

- H.Qs 
South Darfur 
North Darfur 

Eas tem Reg ion 

H.Qs 1 
Kassala Prov, 2 11 
Red Sea Prov. 

2 1 3 11 32 4 '/ 

GRAND TOTAL 2 9 41 32 5 2 106 446 749 1 







Chart 2 

Qrqanizational Chart - Forestry &ministration 
( R q  ions) 

Director Central Forestry 

1 Regional Governor 1 , Deputy Director (=A) I 

1 

I ReJional Director Forests Regional Director Forests 
Dzrhr Reg ion , -- 

Conservator Conservator 
of Forests of Forests 

I 
Conservator Conservator 
of Forests ot For.ests 
North Darfur South Dzrfur I 

I 
I Forest Rangers I 

I 
[ Forest Werseers/Supervlsor~] 

I 
I 

I Forest Guarcs 
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I planning Council 7 f 
( Director  Gsneral  I 

Planning Division (WX;) 1 S i l v i c u l t u r a l  Divis ion  (MG) U t i l i z a t i o n  Division (WG) Extension Divis ion  I h i n i s t r i i t i o n  .im 
Divlcion (UX) 

I1 .EWCATION/TR4INItG 
1. PLWNILJG SECTION (ffi) 1. kFFORESTATION SECI'fCG (AM;) 1. UI'ILIZATION SELTION (hDG) S m a  (ffi) i. P W 3 E L  SL'S'ILZ! (.zuG) 
a) Fores t  Res. Planning a) Seeds & Seeal ings  Procurerent  4 W g i n g  a )  Training of Esctenslon z )  ?ecsorr*l %-vices 
b) Sector  ti System Planning b) Nurser ies  b) Supply of h f u d ,  Personnel  hifl 1.krq:r;eEnt 
c) Long 6 Miaterm Planning c )  P l an ta t ions  po le s ,  sawn t imbers b) ~ k s t o p p i n g  Region b) I n s c i t ~ c l o r - ~ i  
a) Information and d a t a  d)  S i l v i s u i t u r e  . arxl Railsay S leepe r s  Fxtension M r k  ~ . ~ ~ i , + : ~ ~ ~  
e)  S t a t i s t i c s  C) Control  of wOod a) Fores t ry  educat ion  i n  c) In-=nice  Tra in i rq  

Assoctxmt Prices Schools ma i n  t e x h i r q  
t r a i n i n g  1ns t i t u t i . s  

a) Liaison w/l*;ric. Eit. 

- .  
foimulation,  monitoring b) S h e l t e r b e l t s  & Pgrofores t ry  e q u i p k &  & Technical  f i lms ,  news,ppxs r i l  cas t  c z i ~ i i i h t i x i  

and coordinat ion  c) Desert Control  Measures b) S&w dcc t o r  ing i i a i s o n  w; E'i' disseerr r i te  1;) P-ii CI-ZSS 

b) Prepara t ion  o f  T a r i f f  C) Naintenarice of Sawmills r e s a r c h  r e s u i t s  C) ?i2a2i1215i i i ~ ~ l t ~  

r a t e s  a) Seasoning 6 Processinq b) P r in t ing  

FOR. tmw~mm SEC. (AM;) 3 . ~ ~ 4  ~ I C  s m ~ m  (ffi) 3.mm.s~ ~tmmas SLT~ON(ADG) 3.  ZIAL FU~S'I'KY(AX.) 
Inventory a )  Restocking o f  Gum Belt a) R q u i & r  supply of rew a) W k s t o p p r q  
Izindis & Reservation b) Other Gum Producing S w .  1 n b t ~ r i s 1 s  t3 i r x i u s t ~ i e s  

C) rinnagement Planning C) Promotiny Production & Maskrting b) Es th i j i l sh ient  of new 
of Gum & minor f o r e s t  prcaucts  iixiilsti ics 

C )  R u n l ~ i ~ y  oi %mills 6 
bier L: 21 1ups 



Chart  4 
PROPOSED PKOJEO ORTAYIZATION 

Centra l  S t ee r ing  
Comaittee (lihartoum) 

S tee r ing  Sub-Comini t t e e  ] Steer ing  sub-comi  t t e e  
Resource Inventory . Resource R e h a b i l i t a t i o n  1 

(Khartoum) ] ( ( E l  Obeid - KonloEan) 1 
Counterpart  P ro jec t  

Advisor (Khartoum) 

I I 

1 Projec t  Leader (El  0 b e i d ) ' Y l  Co-Project Mmaper ( E l  Obcid)  i 7 hSWP, 
I 
I 

FRC - Fores t  R e h a b i l i t a t i o n  Coordinator 
PES - Pro jec t  Extension S p e c i a l i s t  
PEC - project Extension ~ b o r d i n a t o r  -- - 1 

MEC - Moni toring/Evaluation Coordinator I T K & f f f & . ~ - - ~ ~ ~  ry\ 1 Ex te11si on.'D?;o11~ t rat  ion 
W S m  - Western Sudan Agr i cu l tu ra l  Research P ro jec t  SU rvisor Center Supervisor I 
RCPC - Rural  Council P ro jec t  Cormni t t e e  I 
FR(R) - Fores t  Ranger (Rehab i l i t a t ion )  
FEO(A) - Fores t ry  Extension O f f i c e r  (Agri) 
FEO(F1 - Fores t ry  Extension Oft i c e r  (Forest1 Y I 
FEO(ET) - ~ 0 r e s t i - y  Extension O f f i c e r  

Extension/'I'raining 
AC - Area Coordinator 
VCC - Vi l l age  Council Extens ionis t  
FPO - Field P ro jec t  O f f i c e r  
FS - Fie ld  Supervisor  
IT - Inventory Team 





Chart 6 
P r o p s e o  P ro jec t  Orgznlzation (Resource F t d ~ z b i l i t a t i o n )  

i P ro j ec t  Corn i t t ee  1 
I 

Pro jec t  Extension 
Coorainator 

I 

Supervisor 

- Rural Coclncil P r o j x t  Cornittee 
RCFO - K u r d  C o u n c i l  P ~ o j e c t  Of f i ce r  
FrX) - Fores t  &tens ion Ottlcrr 
VCE - Villags C o u n c i l  Extensionist 
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Chart 
Agricultural Research &ijrpxatiori1 
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I .  

kgronomy Ciop P h y s i o l y y  
Botany P l a t  Pathology 
a t t o n  breediny 
E n t o m l q y  
Eorticulture 
Plant Breeding 
S o i l  Science 
S t a t i s t i c s  Agricultural  

Economics 
F ~ r e s t  Hesearch 2 
Hange pasture3 
Fisheries  Marine i3ilqy3 
Food Trocessirq G n t e r  
Wild L i f e  Research un i t3  

i M e  AF6: is umer the Ministry ot Agriculture, FOCXJ, aiu i . l t b ~ - z l  ~ C U L ; L - C = S  

2 Also referre3 t o  es "WARD OF t4WPA3Wa' 

3 Transterred t o  the M i n  1975 
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1. Development of s a t e 1  l i  tc-image base maps showing adininistrativc r111d  
physical in f ras t ruc tu re ,  pliysiographics and son~e vegetation cletdil .  

2. bevelopment of a mult is tage sampling design f o r  fo res t  resource 
inventory ana lys i s  and mapping us i~ lg  a combination o f  s a t e l l i t e  
imagery, a e r i a l  photography and ground survey teams f o r  a small 
region i n  South Kordofan. 

3 .  Refinement and adaptat ion of tile f o r e s t  resource iliventory so that i t  
can be e f f i c i e n t l y  and e f fec t ive ly  expanded to ,311 of tiorciofan acid 
Darfur regions. 

Forest Mapping and Forest Resource Inventory a r e  based on three  in tegra ted  
techniques of land-use c l a s s i f i c a t i o n  and subseque'nt assessment: Landsat 
imagery, a e r i a l  ~hotography and ground-level enumeration. While the l a t t e r  
two a re  well known and have been pract iced i n  Sudan f o r  several  decades the  
use of s a t e l l i t e  imagery adds a new dimension to the process of f o r e s t r y  
information acqu i s i t ion  and use. I t  must be s t a t e d  from the out3et  t h a t  
although s a t e l l i t e  imagery has been of g rea t  ass is tance  i n  monitoring 
agr i cu l tu re  productivi ty and determining physiographic and adminis t ra t ive  
d i s t r i b u t i o n ,  t h i s  type of imagery use is r e l a t i v e l y  new in  the f i e l d  of 
fo res t ry .  This is p a r t i c u l a r l y  t rue  i n  Africa and especia l ly  relevant  in tne  
open Acacia woodlands typica l  of Kordofan and Darf ur. These types of f o r e s t s  
p r o v i d e  challenges f o r  the remote sensor and f o r e s t e r  as  t h e i r  physical  
and biological  a t t r i b u t e s  make them d i f f i c u l t  to d iscern  from c e r t a i n  types of 
ground cover. Considerable adaptive t e s t ing  and refineinent OF the nethodology 
w i l l  thus be a major requirement of the f o r e s t  mapping. 

I t  is ant ic ipa ted  tha t  the  Regional Centre f o r  Services i n  Survey, Mapping and 
Remote Sensing (RCSSMRS) w i l l  be contracted t o  f a c i l i t a t e  implementation of 
the f o r e s t  mapping. RCSSMRS w i l l  be responsible f o r  procuring a l l  goods and 
se rv ices  necessary t o  execute t h i s  tec lmical ly  complex and l o g i s t i c a l l y  
d i f f i c u l t  ac t ion .  In addi t ion  they w i l l  be responsible f o r  required 
short-term t ra in ing.  While the  Central Forest Administration (CFA) w i l l  
provide a fu l l - t ime technical  counterpart ,  RCSSMHS w i l l  provide a qua l i f i ed  
expa t r i a t e  t o  fu rn i sh  technical  and adminis t ra t ive  support.  Additional 
short-term experts  w i l l  be contracted through the  same prime contrac t .  



The objec t ives  of t h i s  component of  tile projec t  a r e  as follows : 

A. Image Mappiilg - IJroduce 1 : i ! S O , O O O  topographic base oraps of IVes te r11 
Sudan (LOON - 160N and 2 P E  to  33W showing: 

1. Terrain heights  f o r  s a l i e n t  physical f ea tu res .  
2 .  U r n ,  l a t i t u d e  and longitude g r i d  l i n e s  and associdted 

anno t a  t i o ~ l s  and t i t l e s  . 
3 .  Culttlral overlays,  t rdnspor ta t  ion dnci commun ica t  i911 corriclurs. 
4. Place names. 
5. Region, Provi~ic?,  Area Counci 1 ,  iiural Counci 1 dlnir l is  t r a t ~ v e  

boundaries. 
6 .  In ternat ional  boundaries. 
7.  National parks,  reserves and i r r i g a t i o n  a reas ,  and o ther  legal  

boundaries. 

B. Forest Mapping : 

1. Produce 1:250,000 maps of Southern Kordofan and S o ~ t h e r n  Darfur 
showing the extent  of fores ted  lands 100 ha. and larger .  

2.  D ig i t i ze  the  mapping f o r  use i n  Geographic Information System 
and resource inventory. 

3 .  Produce 1:1,000,000 s c a l e  composite image f o r e s t  maps. 

'C. Resource Inventory : 

1. Conduct a p i l o t  f o r e s t  resource inventory survey covering 5 
ru ra l  counci 1s i n  S. Korciof an to  determine species-, composi t ion,  
volume and condit ions.  

2 .  Complete a f o r e s t  resource inventory survey of the Southern 
Kordofan and Southern Darfur provinces to  determine the species  
composition, d i s t r i b u t i o n ,  volume, and condi t ions .  

3. Develop a set of s t a t i s t i c a l  t_ables f o r  each Rural Council 
showing area  (ha.) and volume (MJ) f o r  each major f o r e s t  type. 
Compute f o r  province. Volume est imates a t  the province l eve l  
should be a t  + 20% a t  the  95% probabi l i ty  level  = 10% CV. 

4 .  Establ ish  f raiie f o r  operat ional  inventory. 





11. ~Vate r i a l s  ava i l ab le :  

I t11c cen t ra l  a g r i c u l t u r a l  zolie of Sudan between LO('  dnd 1 6 W  a1111 l L O E  
t o  33% datd have been gathered by the 'Shernatic Mapper ('flvl) on t~oard Landsdt 
- 5 ,  in  October-November, 1985 and Septerni~er/Oc tober,  1986. The (la t a  
co l l ec ted  i n  1985 were purchased under an AID financed projec t  arid a r e  
avai lable  through the Environmental Research I n s t i t u t e  of i4ichigan (EitI:I). 
The data  co l l ec ted  i n  1986 were purchased under dn A l l )  financed projec t  ant1 
a r e  avai lable  through the Regional Cent re  f o r  Services i n  S u r v e y l n ~ ,  ;hp2lrlg 
and Remote Sensing [ i I C S S W S ) .  'These 1986 tapes dre  current ly  with tile IJS 
Geological Survey (USGS) Earth Resources Observation S a t e l l i t e  (EZOS) Uat,l 
Center i r ~  Sioux F a l l s ,  South D a ~ o t a .  For mapping p u r p s e s  the da ta  nust he 
avai lable  fo r  the whole of the area to be mapped. The h t a  rnust be cloud-free 
and they must be compatible oy season and fea tu re  c o n t e ~ ~ t .  

C. P r i o r i t y  Plappin~ : 

Because ok the s i z e  of tne task and the  irmediate need by tile p i l s t  pro jec t  
area,  these naps f o r  5 Rural Councils i n  S. Kordofan would be completed f i r s t ,  
followed by the r e s t  of S. Korclofan and l a s t l y  S.l)arfur.  

D. Implementation: 

Providing funding f o r  the mapping through the Sudan .Anti-Desertification and 
Reforestat ion Projec t  is the most logica l  and e f f i c i e n t  so lu t ion .  

Implementation 3f the mapping exerc ise  w i l l  use the services  of 5 d i f f e r e n t  
agencies in  the U.S. and Africa. USAID/Sudan would be the overa l l  p ro jec t  
manager, s ince  funding would come through the Reforestat ion and 
Anti-Desertif i c a t  ion Project .  The Regional Remote Sensing Center in  Nairobi 
would be i n  charge of coordinating between the  d i f f e r e n t  agencies and would be q 

the  prime contrac tor  f o r  base map. Both the USGS and EliIM would be 
sub-contractors to t h e  Regional Center i n  Nairobi,  and provide the  s a t e l l i t e  
tapes, processing of tapes and pr in t ing  of maps. The f i f t h  agency involved 
w i l l  the the GOS' Survey Department which w i l l  be responsible f o r  supplying 
area  cont ro l ,  help i n  preparing the cartographic overlays and f ina!. approva 1 
p r i o r  to  pr in t ing .  

The Nairobi Center,  i n  i ~ d d i t i o n  to  cool:rlinating the inputs of each agency, 
w i l l  provide the  technical exper t i se  and trhining of Sudanese personnel. The 
Sudanese personnel w i l l  t h e i r  input e i t h e r  ir? Sudan or by sending 
t h e i r  personnel t o  Nairobi where they w i l l  receive addi t ional  on-the-job 
t r a in ing .  



' [ ' i l ~  pl:OU!!;.j ill[; !)i! 5dt.<; 1 1. I I;(; t h  [ , i l  i.ill:O l i l ~ l ~ ~ - ( : O 1 ' t ' t ! C  L C ( ~  I :!l+;(>S by :J:;(;*'< p 1 ' 0 V  i ( I t ! ' ;  ; I  

7 v , , I ] . u ~ ~ )  1.c 5(:!t of i.111ilg~ pr(~(Itlc tS w/i  iCt1 \d i 1. 1. b!.! I ~ S ( X ~  f o 1 '  11I:~pp in:;. 1'0 Ll11-;1 ~;III:~;~! 
irito c~:;ablr.: I I rcxpires EurcIlcr o .  I .  I i  i.rlt: 111tlcs 1) I .xc  
naraes, corn~nunicat ions ( roads, rai. lroatls, c t c .  ) i~drniriiscra t i.ve lmmdar ics  , 
~ i t r t i o n l  I~ourlclar ies, and such i terns ;IS rut. i o ~ l a l  parlcs, reserves i ~ r ~ t l  
i r r i g a t i o n  arcas.  

1 

'To adequately prepare s u c h  annotat ion t l ~ e  project: w i  l! ~ ~ i e  !;udailese 
cartographers in the design of the map, v e r i f i c a t i o n  01' place na~nes uild 
s p e l l i ~ i g s ,  and determination of' the level  of d e t a i l  simwrl on the rnap and tile 

ca tegor iza t ion  used in  the key. The p r e ~ a r a t i o n  of such annotation will 
requi re  some two weeks of cornpilatioil and d r a f t i n g  per quad using the  
map-correc ted image materials  avai lable .  This should be dorie a t  KCSSMIG i n  
Nairobi where equipment and mater ia ls  plus advice and support f o r  design work 
a r e  avai lable .  

F .  Map Products: 

The area  to be covered, 100N - loON and L20E to  35%, i s  coincident  
with 36 quadrangles of ex i s t ing  i : 250,OOO s c a l e  published mapping. To meet 
the same index as the  published maps, a t o t a l  of 5b L a d s a t  images o r  more may 
b e  required. 

G. Compilation: 

Compilation of the map products w i l l  be a s  follows: 

1. S a t e l l i t e  images w i l l  be used from the ava i l ab le  data s e t s  whenever 
possible.  

2 .  New da ta  acqu i s i t ion  would be undertaken a s  necessary f o r  the 
physiographic mapping and to  support the rnul t i s t a g e  sampling f o r  f o r e s t  
inventory. 

3 .  Information t o  con t ro l  the  processing of t rue  co lo r  images For sca le  and 
cor rec t  l a t i t u d e  and longitude loca t  ion w i l l  be suppiied by the  Department 
of Surveys, Sudan. 

4. USGS w i l l  supervise t h e  processing of the tapes i n t o  sca led ,  pos i t ion  
correc  tai images using contro l  information from Sudan and USGS se lec ted  
combination of radiometric and geometric processirlg a t  t h e i r  d i sc re t ion .  

5 The quadrangles a t  1:250,000 sca le  w i l l  be prepared f o r  color  p r in t ing  a s  
a series of 18" x 26" B€,W f i lm masters. USGS w i l l  prepare the g r a t i c u l e  
and c o l l a r  f o r  each master showing UTM, l a t i t u d e  and longitude g r i d  l i n e s  
and associa ted  annotat ion and t i t le .  

6., Sudanese a c t i v i t y  w i l l  produce the Feature annotat ion,  c u l t u r a l  overlays 
and communica t i o m ,  p lace  names, e t c . 

7 .  The Ministry of Agriculture and the Central  Forestry Administration should 
be consulted to  help assure tha t  the maximum amount OF f o r e s t  resource and 
vegeta t ive  cover depic t ion  can be includea on the  base maps. 

8. The completed map design w i l l  be proofed and approved f o r  pr inr ing  by the 
Sudanese Department of Surveys. 



iJSU es tirriate a t o t d l  C O ~  I. for  1hei.r i ~ ~ v o l v c r ~ ~ c n  t 

irlcluding p r in t ing  ~ n d  del ivery  of ,111 36 quad 

s!leets to be: 

(approx $15,500 per 

quadrangle o r  $7.75 per 

S a t e l l i t e  da ta  cos t s  should be minimal i f  ava i l ab le  

da ta  a re  s u i t a b l e  and are  used. 

U S G  sugyes ts a11 addi t ionat U S $ Y Y  ,OOC).OO m y  be 

required f o r  purchase of new da ta :  

Cartographic preparat ions,  including mater ia ls ,  

t r ave l  cos t s ,  allowances, overhead and proofing 

per sheet  $4,000 x 36: 

Estimated t o t a l  c o s t  

M.S. $ W , O O O . U O  

U.S. $143.OUO.OU 

Cost per  cpadrangle 



I .  Develop extcnsi ve Eorest resource inforr~~at  ion i.11 S o i ~ t l l ~ r i ~  Kordo f  ,.HI 
and Ijouthern IIarEur Provinces w i  tn expl i c i  t  errlpi~as is in deno t  i r ~ g  
de f i c i t  and surpius dis t r ibut ion pat terns;  

2 .  Provide an analyt ic  tool to allow more intensive investigation and 
moni toring of forest  resource dynamics - locat ion, cordi t ion, 
volume, and regenerative capacity; and 

3. Provide a spa t ia l  - perspective fo r  the development of specif ic  
management act  ions based on biological Eac t and resource 
supply/demand dynamics, to support the s tab i l i za t ion  dnd 

rehabi l i ta t ion of the a r ea ' s  overall  productive resource 
base-Forestry, range and agriculture.  

This ,napping component provides the intermediate s tep be tween sa te  11 i te -based 
imagery supporting general maps and the recogl~izeii need to begirl to assess the 
resource condition i.a terms of i ts  capabil i ty and the region's p r iu r i  t i e s .  I n  
areas of l i t t l e  o r  no forest  cover c lear ly  emphasis i s  required in  
reforestation and on-farm fores t ry  actions.  In surplus areas the logical  goal 
would be increasing production and market infrastructures such as  roads. I n  
the simplest terms the  fores t  mapping w i l l  support a bet ter  understanding of 
present resource allocation.  In i t s  most complex terms these maps wil l  
provide the blueprints to d i rec t  intensive investigation into  Eores t dynari~ics 
which w i l l  help to  ident i fy  ways of maximizing the i r  ab i l i t y  to provide a wide 
range of products i n  a sustainable system. As such the maps a re  just  that :  
tools f o r  di rect ion of human and financial  resources to deal with the process 
of deforestation and deser t i f icat ion.  

For the mapping and inventory phase, fo res t  is defined as a community of woody 
vegetation, 100 ha. in  s ize  or larger ,  containing t rees  and shrubs a t  l eas t  
two meters i n  height and having a minimum crown density of li) percent. 

In  the west of Sudan, fores ts  are  in large blocks and smaller blocks 
interspersed with agriculture.  Thus there a r e  several problems : 1. 
identif  yirig the large homogeneous blocks of Fores t s  and estimating t he i r  
a t t r i bu t e s .  2.  identifying the small blocks of Forests which a re  interspersed 
with agr icul ture  and estimating the i r  a t t r ibu tes .  3. moni toring these fores t  
lands,  (an on-going ac t i v i t y  f o r  years to come.) 4 .  categorizing woodland 
content of rarlgeland and bushland to identify any areas of in te res t  f o r  
fo res t ry  purposes. 



Yrei iininary evaluation of the Lantlsat 1 : 250,000 p h o t q r a p ! ~ ~  l:ro~n the SEKISS 
pro jec t  suggests t h i s  nlay be a d i l f i c u l t  task.  I~ideecl, eacll s tep  of the 
mapping and inventory phase must be t e s t ed  before i~nplementa t ion .  

Given the p r a c t i c a l  problems an t i c ipa ted  i n  f u l l y  u t i l i z i n g  and f i e l d  t e s t i r ~ g  
the  imagery within the Operational Forest Inventory i t  is suggested tha t  a 
pnased approach, broken by a- s t r a t e g i c  and objec t ive  review, be used to  
i~nplernent t h i s  p a r t  of tile inventory exercise.  Korilofan silocrld be undertaken 
f i r s t  so that  the information can be made ava i l ab le  a s  soon as  possible t o  
y uide the p r i o r i  t i z a t i o ~ l  and loca l i za t ion  of concurrent extension services  
development. A comprehensive review should then be under taken to de ter.rni;~e 
the  technical  va l id i ty  of the  various inventory t o o l s ,  r e f ine  o r  change the 
s t r a t egy  a d  r e l a t i v e  input from each inventory tool ,  and define the ac t ions  
and timeframe best  su i t ed  f o r  the undertaking of Southern Darfur. 'The 
i l ~ t e r n a l  review will be undertaken approximately 18 months aE t e r  projec t 
implmentat ion o r  upon completion of Kordofan. The review will be based on a 
p i l o t  resource inventory t o  be conducted f i r s t .  I t  is described as follows: 

Forest  Resource Inventory P i l o t  Zone 

The inventory component w i l l  f i r s t  be implemented i n  a p i l o t  zone. The 
purpose i n  using a small,  t r i a l  area is severa l  fo ld .  F i r s t  and forenlost d i l l  
be the assessment and refinement of the e n t i r e  remotely sensed window to 
sampling framework with regard to the s t a t ed  projec t  goals .  

While the  s a t e l l i t e  imagery techniques have been successful  i n  the  
i d e n t i f i c a t i o n  of area  and y ie lds  of temperate f o r e s t s  and crops i n  Sudan the 
use  of such imaging techniques is iargely  untested i n  t h e  Acacia woodlands of 
Africa.  Determining how much "training" and ground t ru th ing ot' the  imagery 
through the  use of a e r i a l  photography and ground t ru th ing w i l l  provide 
valuat>le information about the sampling i n t e n s i t y  and overa l l  accuracy. 
Discussions with s p e c i a l i s t s  and tne experience of the CIUA Blue Nile Project  
ind ica te  t h i s  procedural examination and refinement over a small area is  
invaluable  t o  guiding the l a rge r  Forest mapping exerc ise .  

The second ra t iona le  f o r  examining the process on a more local  s c a l e  i s  the 
p r a c t i c a l  necessi ties of o v e r a l l  p ro jec t  management and the  need f o r  i m e d i a  t e  
information on the extent  and d i s t r i b u t i o n  of f o r e s t s  i n  the f i v e  Rural 
Councils ( p i l o t  a rea )  where resource r e h a b i l i t a t i o n  a c t i v i t i e s  w i l l  begin 
concurrently with the Inventory Component. Without u n f ~ r e s e e n  technica l  



F i w l  ly ,  a s  the World I!ank and ot;lcr clonor's arc: c:xpccted to p r o v  itlc 1:' i i ~ u l i : i . , ~  I. 
support f o r  s imi la r  e f f o r t s  elscwherc i r l  Sudan i l l  I;Y RY i. t is cri .  Licxi. t l ~ l r t :  

tile shortcolaings and s trellgtlis i j E  t11i:j Lype of i11vc1:to t'y ~.xc:r:ci.ie 1 x 2  kr~own. 
A I U t s  support for  t h i s  work w i  1 I. thus I N  irnpot.t,~rlt f o r  the  rcs t  ot' S11tla11' :; 
inventory process. 

The proposed P i l o t  Zone includes the  area depicted in  s i x  Limdsat imges  
covering the f i v e  Iiural Councils, approxi~oateiy jl,jOU square 111 i l e s  earrnarii~d 
Eor e x t e ~ ~ s i o n  a c t i v i t i e s .  The area  contains tile majority of  fo res t  types 
Eound i n  Southern Kordofan and Darfur whe~e  ext rapola t ion  of inventory lessoils 
w i l l  occur. 

The approximate time frame required t o  ob td i n  i n g  , de ter~nine PSlJ' s , 
e s t a b l i s h  sampling c r i t e r i a ,  ground t r u t h  the BUS, anti produce fo res t  r m p  is 
a s  follows: 

- image procureinen t 4 months 
- i n i  t i a  1 image processing 4 rnorlths 
- PSU de termine/aer i a l  coverage 6 months 

and !round tru tiling 
- production of lnaps 4 months 

Total 18 months 

A. Landsat Evaluation: 

According to  the  Canadian work (CIuA 1984a, c ,  d )  on the Blue Nile,  the  
optimum season f o r  obtaining imagery f o r  f o r e s t  de l inea t ion  is  when the woody 
t r e e s  and shrubs a r e  s t i l l  with fo l i age  and the grass  is dry. This occurs i n  
l a t e  October thru the end of December. 

B. Survey Unit Mapping: 

On the assumption t h a t  Landsat imagery is usable proceed a s  follows: 

1. Def i~ie  survey and [napping un i t  boundaries. For the f i r s t  pa r t  of 
the p ro jec t  there  w i l l  be two survey un i t s .  The f i r s t  (and highest 
p r i o r i t y )  is the Southern Kordofan province and the second is the  
Southern UarEur Province. As s t a t e d  above these provinces w i l l  be 
undertaken consecutively with an in ternal  review scheduled between. 

2 .  Obtain the  necessary enchanced imagery a t  1:250,000 and enlarged 
p r i n t s  f o r  in te rp re ta t ion  covering each survey un i t .  Order new 
imagery where coverage is lacking. Imagery covering most of 



3 .  'Transfer po l i t i c a l  I~ouridaries including internat ional ,  regional, 
provincial ,  rural  ard vil lage council to the image maps. 

C. Forest Delineation: 

The Ministry of Agriculture 's  SEXIS program has delineated areas under 
agriculture.  However, because of the coarseness of tlieir mapping ,much of the 
delineated agricul  t w e  lands probably contains considerable amounts of Eores t 
area. Co~lsequently, t h i s  previous mapping may not be usable in the Eorest 
mapping e f fo r t .  ('This needs to be double chec~ed  to be sure . ) .  I f  tne pr ior  
mapping i s  usable, then only the lands designated as non-crop areas under 
SERISS need fur ther  interpretation.  I f  the pr ior  [napping i s  not usable, t t m  
interpreters  w i l l  have to look a t  the en t i  re Landsa t coverage. 

Ski l led a i r  photo and image interpreters  w i l l  analyze the enlarged images and 
do an i n i t i a l  visual or computer s t r a t i f i c a t i o n  of fores t  cover fo r  areas 100 
ha. arid larger.  The lack of a suf f ic ien t  number of sk i l l ed  s ta f f  within, the 
Eorest administration, able to in terpret  a i r  photos and s a t e l l i t e  images, 
poses only minor problems. Ski l led s ta f f  30 ex i s t  in  other goverrunent 
agencies and can be seconded to work on the Eorest inventory project .  This 
arrangement has worked successfully in tne SERISS project and in a rangeland 
assessment project within the Range and Pasture Administration. Several 
sk i l l ed  interpreters  with f i e l d  knowledge e x i s t  w i  thin tile So i l  Survey 
Administration a t  Wad Medani. In the long term, training for  fo res t  
administration s ta f f  i n  a i r  photo interpreta t ion,  remote sensing, and 
inventory techniques w i l l  a l l ev i a t e  the s k i l l  shortage problem. 

The Remote Sensing Center in  Khartoum has a computer- based image-processing 
system which can be used to a s s i s t  in tne interpreta t ion of the images. The 
Center is a l so  establishing a t  th i s  time a photographic and image reproduction 
lab which can be used to  enlarge imagery for  in terpreta t ion purposes. These 
data  and processing capabi l i t i es  a l so  e x i s t  a t  the Regional Center fo r  
Services, Surveying, Mapping, and Remo te Sensing (RCSSMRS) in  Nairobi. The 
Regional Center supports the development of national remote sensing and GIS 
capabi l i t i es  and w i l l  be called upon to a s s i s t  in fores t  inventories. While 
the  Forestry Department should have the f i n a l  authority i n  the  mapping and 
inventory work, the Nairobi Center should be the implementing unit fo r  t h i s  
work. 



, ,  i llcse classes wil 1. l a te r  form salnpli~ig s t r a t a  Eor 1-110 i11ventot.y. ' t h c  
ex tcrlt possi l~lc  tlic in terpreters  and image processors stio~,~Ld con:; i,l(:r 
overlaying fores t  cover d t h  yredorr~iriarit so i l  c lasses .  I t  would he cx t rmely  
uscf ul i coincidence of fores t  and s o i l  c lass i f ica t ion  signatures couLJ 
provide iilforn~ation on what type of fores t  was there a s  well a s  wmt i s  there 
now. This could a s s i s t  the CFA in s i t e  indexirlg c r i t e r i a  es tab1 ishri~ellt. 

While exact delineation of p11ySiograyhj.c and vegetation classes will  vary  with 
tile quali ty of imagery used i t  i s  suggested the inverltory contractor corisider 
the followir~g s t r a t i f i c a t i on  scheme: 

1. Vegetated ( 10% canopy cover or greater)  . 
a .  Crop land. 
b. Non-cropland 

( i )  Noody. Greater than 10t canopy cover. 
( a )  Natural 

(1) 25% - 50% canopy cover 
( 2 )  50% - 75% canopy cover 
( 3) 75% and over canopy cover 

( b )  Ylaritatioiis 

( i i )  Non-woody. Greater than 10% canopy cover 
(a )  Palm 
i 0 )  Swamp 
(c )  Grass 

Non- vegetated i l ess  than 10% canopy cover) 
a .  Urban, Built-up, transportation routes. 
b. Bare land 

(1) Rock 
( 2 )  Sand 
( 3 )  Soi l  

(a )  Sandy Goz 
(b) Gardud, non cracking clays 
(c) Vertisols or cracking clays 



E. Final  Products: 

The rSeconnaissance level  s t r a t i f i c a t i o n  wi l l  work with a 111inir11w1 t~lr,eshoLd o f  
approximately 100 ha. in the Dahra forest: a reas ;  Ilowever, t h i s  tl;resliold 111cly 

be decreased ill riverariarl o r  p lanta t ion  a reas .  'I%e inforrrlation w i l l  
eventual ly be t ransfer red  from t h e  enlarged sa  t e l l  i te  images to the proposed 
1 : 250,000 image maps. For Southern barfur ,  the 1 : 250,000 image maps prepared 
by Hunting Technical Services urlder OI)A Eunding may be used, i f  avai lable .  

I n f o r m t i o n  w i l l  a l s o  b e  represented i 1 : 1 , 0 0 , 0 0  sca le  [naps w ~ i i i h  more 
closely approximate the areas of f o r e s t r y  ~.c:gicws, I'I~eiie w i 11 be cumpi l ~ c i  
C ro~n the 1 : 250,000 ax1 w i  11 be p r i l ~ t e d  i n  mu1 t i p l e  copicy through arrdngenlents 
with the Nairobi Center and trie Sudan Survey Departrnerit . 

A. Background : 

Fores t  and woody biomass a r e  an important resource i n  Sudan a s  a source of 
wood products f o r  construct ion,  energy f o r  cooking and i n d u s t r i a l  purposes, a s  
well as fodder f o r  l ives tock,  f e r t i l i t y  f o r  tile s o i l ,  and protec t ion  agains t  
wind and water erosion. Finding so lu t ions  to problems of f o r e s t  resource 
degradation and developing s t r a t egy  recommends t ions  to ameliorate some of 
these coriditions a r e  exacerbated by the lack of r e l i a b l e  base data on extent  
of ex i s t ing  f o r e s t  resources, r a t e s  and pa t t e rns  of deple t ion ,  volumes and 
biomass es t imates ,  and regeneralion capac i t i e s .  Those data  which do e x i s t  a r e  
o f t en  in  disagreement; f o r e s t  resource es t lmates,  f o r  example, d i f f e r  by a s  
much a s  a f a c t o r  of three. 

An inventory program to  c o l l e c t  the  r equ i s i t e  base da ta  f o r  developing 
resource management s t r a t e g i e s  ard to  enable medium and long term planning arid 
monitoring is e s s e n t i a l .  Forest  resources a r e  cons tant ly  changing tileref o re  
an inventory program should be able  to accommodate t h e i r  dynamic nature. An 
inventory has t o  be an on-going process t o  keep the  information about the  
resources current .  The kinds of information, and the  levels  of d e t a i l  
determine how the  data  should be co l l ec ted  and processed. 



Area in f o r e s t  is decivccl fro111 iinagc rnaps and aeuial  piwtc.~graplly , . id  vc;lume 
and other. dc ta  i led  informat ion is derived f ra i l  a e r  iill pllotography ;arid survey 
t e a m .  Snrnple survey? i ~ i l l  be concluctetl on a pr'uvi.nce bas i.s arid wi.  11 s c r  ivc 
fo r  an accuraiicy of b 2 O . b  a t  a 95".,rcbability Level. Biorilass w t i  volwnes Cor 
sample areas  w i l l  1.6- ;.e termined by non-des truc t ive n~e:~si~rcrnen t s .  it(!;< rf:~.j i u ~ i  
analys is  w i l l  be u.;wl t o  es tab1i:;n r!.: L J  t ionsil ips be tidcen physics l p;lr,llnet~: t s  
of the t r ees  such a:> crown dime t e r ,  i lcight,  arld voluri~e, ,?tc.  K~tc~?!lr: .itl~clies 
o f  c e r t a i n  species in Sudari ariJ elsewrwre have shown 5 tcolig C.OI.L.(?~ ~ t . 1  0115 

between crown di:wekr.; and biomass ( Lurld, 198.3 and iie licle~i, 1985).  I'llis 
pernri t s  sample meazu, elcents to be made quickly and e a s i l y .  

From measurer, wts ~ ; 1  r,~mpling un i t s  and regress ion analys is ,  area- re la ted  
biomass o r  volume ~ t a . - l s t i c s  ~ j l l  be produced d , ~ d ,  together witil the sarnpl~ng 
technique's expansion fac to r s ,  t o t a l  biomass o r  volumes w ~ l l  be cillc111~1 t d  Cor 
each region. 

S t a t i s t i c a l  t ab les  w i l l  be developed on a regior~al  and sub-regional oas is  
identifying areas  w i ~ h i n  the s t r a t a  areas  current ly  under reservat ion,  and 
biomass est imates.  Areas w i l l  be measured frorn the 1:250,OijO maps by 
planimeters o r  o ther  appropriate area-gauging techniques. This has to be done 
p r i o r  to sampling when the mapping - PPS scherne is used. 

C. P r i o r i t i e s  : 

Sudan is a very large  country, making an incremental approach necessary f o r  
the development of a nat ional  f o r e s t  inventory. Forest regions and 
sub-regions w i l l  be p r i o r i t i z e d  according to need, and i n  a systzmatic 
fasnion, the e n t i r e  country w i l l  be covered. The inventory wi l l  focus 
i n i t i a l l y  on the high p r i o r i t y  areas .  

The c r i t e r i a  f o r  p r i o r i t i z i n g  the areas a r e :  

i i j a reas  t h a t  a r e  current ly  experiencing ser ious  resource degradation 
and severe environmental pressures;  and 



I .  I  ifo or ma t ion Needs : 

llr\ t a  requi reu in  the inventory, based oil t he  liecds for develol~ irig i11iillagc:llietlt 
s t  ra k g  i es , inc lude : 

beographic extent  of f o r e s t  : A basel ine desc r ip t   on of what forest. 
i-esources e x i s t  and where they a re  found. Th i s  recollnalssdncc Level o f  
i~lforrrlation would be sufficient d t  d relcl t ive ly  small sca le  m d  derived 
from the f o r e s t  mapping compoilerlt . 
Forest species : The s p a t i a l  d i s t r i b u t i o n  of various species, part iculdl- ly 
'ttiose of irnportailce, and t h e i r  general condit ion,  e . y . ,  mature s t a t d s ;  
dense growth, e t c .  Th i s  d i s  t rioutioli  wi 11 l a t e r  he cocnpleriiente~~ w i  ~ I I  1110re 
irl tensive,  stand s p e c i f i c ,  ett11lol)o tanicd 1 invest  iga t  iotis. 

Uiomass and volume: 'The amount of biomass, or  to ra l  weignt of iwrbaceous 
materials  that: can be used f o r  Fuel DurDoses. and the volume of timber a l ~ d  . . 
construct ion mate r i a l s ,  ava i l ab le  by ,geographic a rea .  

Growth, g ra in ,  and regeneration r a t e s :  lnformation about r a t e s  a t  which 
t r e e s  and shrubs a r e  being depleted,  a s  well a s  t n e i r  regenerat ive 

capac i t i e s  and t h e i r  annual grotith r a t e s .  These est imates w i l l  l a t e r  be 
t e s t ed  under a1  t e r n a t i  ve s i l v i c u l t u r a l  prescr ip t ions  to  determine the rea l  
growth potent ia l  under va: ious management object ives . 
Land capab i l i ty :  Ident i fy  the  capab i l i ty  OF the  land t.o support 
sus ta inable  f o r e s t  development. This  includes inf orma t ion about s o i l s  and , 
c l ima t i c  var iables  and w i l l  be derived through a GIS. 

Le a1 s t a t u s :  lnformation about the legal  s t a t u s  of areas  of concern. 
x & a x T -  ores  t reservat ions ,  p lan ta t ions  and ungazetted rlatural f o r e s t s  
should be iden t i f i ed  and marked on nlaps. 

E. Expected Products: 

The inventory program, together w i  tn  the mapping component, w i  11 produce the  
f o l l ~ w i i g  data  a1Id products: 

( i  Xaps a t  a s c a l e  of 1:250,000 showing the  extent  of f o r e s t  resources 
and the locat ion  of f o r e s t  reserves.  



Inventory program Eoll.ows st:vFral guiding prir1cipl.e~. F i r s t ,  the iliverltory 
program is "tlynamic" in the s e w e  tha t  it: i s  an on-going continuous process 
providing not only base-1 im: da t s  b u t  a l s o  providing per iodic ,  ~lp-da ted 
i n f o r m  t ion to 11e used in  tieve lop irig arlu ~non i to r  ing trlarlagement s t  ra teg i  es . 
Seco~icily, the irlven tory program tternpts, where poss ib le ,  t o  h i  14 on au i  
zxtetid e.uist iny irll'or~nat ion dn;i proararns ra ther  than to d i s c a r d  d l  \. t ~ l a t  I M S  
cocnc before ami s t a r t  dgili.11. Included i:; the extensive work done in 
collaborat ion with CI i jA ,  wni.ch resul  teii in i.nverltori.es ot the Slue :i i L 3 a , d  
Banr E l  Ghazel provinces and wilic~l developed met.ilods, techniques, and 
approaches f o r  conducting f o r e s t  inventories in  Sudan. These e f f o r t s  produced 
valuable operat ional  inariuals f o r  conductihig f i e l d  surveys and in te rp re t ing  
a e r i a l  photo 's  and s a t e l l i t e  imagery a s  well as  producing a dendrology manual 
f o r  species i d e n t i t i c a t i o n .  Much of t n i s  in fo rn~a t io~ i  is iricorporated i n  the 
Large inventory program. 

Thirdly,  the re  is a conscious atten,;;: :o coordi~xi te  the da ta  gathering 
a c t i v i t i e s  of the Forest inventory with those of o ther  government agencies. 
This has the benef i t s  of producii~g consis  t e n t ,  comparable resource inf orrnat ion 
f o r  nat ional  level  planning, and contr ibutes  to  tne clevelopnent or a na t ional  
geographic information system, c a l l e d  f o r  i n  tne gover~ment ' s  "Hational Plan" 
to combat d e s e r t i f i c a t i o n .  I t  a l so  reduces the cos ts  of overa l l  da ta  
co l l ec t ion ,  when data  sources can be shared. 

Fourthly, the inventory program is designed to be executed oy Sudanese s t a f f  
with support,  only a s  required, f ran expa t r i a t e  technical  a s s i s t ance .  This 
approach builds in-house capab i l i ty  and strengthens tne Eores t 
administrat ion '  s s e l f  - re1 iance. This is opposed to the  a1  t e rna t ive  of 
contract ing the work t2 an outs ide  agency which would be expensive and would 
no t  f a c i l i t a t e  an on-going, recurrent  da ta  gathering process. 



Data c o l l e c t  ion methods w i l l  b e  developed using s tandarcl techniques wiiicli /lave 
been developed fo r  oh taining €ores t resource infr~retat ion. Several t~chn i i lues  
w i  L 1 be evaluated arid modified fo r  coridi t ions in SuJcln. 

H . hlapp i ng PPS Sarnp 1 ii lg : 

Landsat Rvl imagery w i l l  be q ~ p r o p r i a t e  f o r  F i r s t  level  s t r a t i f i c a t i o n .  Pores t 
land c a  be separated from descr t  and cropland. Probably Forest lands 
themselves cannot be separated t o  the d e t a i l  des i red  so  a e r i a l  ove r f l igh t s  
[night be necessary. 

1. Addi t ional  Mapping 

Yoli tic:!- boundaries a r e  put on [nap next.  Importapt p o l i t i c a l  boundar i e s  
beginning a t  Rural Council Level are  used as s t r a t a  boundaries. 

Once s t r a t a  a r e  defined,  PSU1s a r e  constructed within the  s t r a t a  to be 
sampled. Where poss ib le ,  physical boundaries a re  Fixed For PSU1s and a l l  
f u r t h e r  subdivis ions. 

2 .  Primary Sampling Units ( PSrJ) . 
Each PSU is numbered and the Ianri ins ide  is measured with a planimeter 
o r  d i g i t i z e d  and the area f o r  each stand is determined. 

Sampling i n t e n s i t y  depends on user  requirements of the  summarized da ta .  



1 .  i k f  irled Mappirlg and Da t w a s e  

'The u t  i I. i ty of inforn~ation t h a t  i s  produced via I:hc slapping - pps 
sche~ne or  that produced from a sys tenut ic  s t c a t i f i c d  scheme may be 
ref ined by d i g i  tizirlg exis t ing .  s o i l  maps ad c l  imat ic i l l forr~~at  ion and 
putt ing tha t  a n c i l l a r y  i n f o r m t i o n  together with the inventory t h t a  
i n t o  a GlS. 

5 .  I w e n  tory Sequerlce 

'I'he inventory sequence is usually to def ine  the  primary a~ id  secondary 
sampling-. un i t s  ( i f  necessary) .  Select  the sample. Vis i t  the sample 
i n  the t l e l d  and make measurelnents. Compute s t a t i s t i c s  and expalid the 
sample data  bdck to the survey uni t .  l'his i s  f:,l lowed by reportirlg 
the r e s u l t s .  

I f  Landsa t mapping, e i t h e r  through visual  in te rp re ta t ion  o r  colilpute r 
c l a s s i f i c a t i o n  is done, then the s e q u e x ?  is usually s t r a t i f i c a t i o n ,  
then sample se lec t ion .  This is !is:iall_:. followed by acquis i t ion  of 
a e r i a l  photography to a s s i s t  i n  lo~,+.r,iil~ the primary sample uni t  in 
the  f i e l d .  

Establishment of secondary samples, f i e l d  measurements , expansion back 
to the primary samples, sampling s t r a t a  and f i n a l l y  to the survey 
u n i t .  The des i rab le  f e a t u r e  of t h i s  system is t h a t  inventory 
est imates of volume, age, condit ion e t c .  can be extrapolated to each 
and every hectare  tha t  was mapped. 

If Landsat is not  gresent ly  use fu l ,  a systematic sa~nple has to be 
used. This could be mult i-s tage s t a r t i n g  ~ i t h  a g r i d  superimposed 
across  the  Landsat scene, followed by a e r i a l  photography and 
in te rp re ta t ion  of every i t h  g r i d  point  followed by f i e l d  sampling of 
every - n t h  photo point .  Thls l a s t  sample could be a s t r a t i f i e d  sample 
through in te rp re ta t ion  and c l a s s i f i c a t i o n  of the a e r i a l  photography. 
The f i e l d  sample is  expanded t o  the  photo sample which is expanded to 
the Landsat sample, Maps ma be produced through "training" of the 
Landsat tapes using the e i d  and photo samples ( see  Ambrosia e t  P I  
198'7 j . 
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I-word da t ; ~  fi r o m  the sample arcas. 1,;irge sc:a L C ,  1 : L O  ,000 black and whi Li: 

i ~ e r i a l  photography w i l l  be L q u i r c d  fc'ol~r tlle Sudan Survcy Ilepat- tmcti~ is L 
necessary w i  thin tiie saerplilig urli t s  to ass is t w i  t11. tiie l o c a t i ~ n  oE smple  
s i t e s  and to help with data mcasurernents. At th is  point cons ide r~ t ions  of the 
project  Logistics a re  a l so  pertintwt and sample.; can be clustered to 
fac i  l i  ta te data co l lec t  ion i f  several teams can work converiier~ t ly  f rorn one 
vehicle access point. In a l l  cases the appropriate s t a t i s t i c a l  consiclerati.ons 
must apply. 

The Forest Inventory Field Samplirig Manual (CLDA 1984b) prepared f o r  GUS under 
the IUA Blue Nile Inventory project provides excellent detailed ins truct;ions 
on ilow to  select  san~ple s i t e s  ( 0 . 1 2  ha. i n  s i ze )  col lect  data arid calculate 
important s ta t i sLics  and should be modified as needed to meet tne coriditicnc 
of the west. Stern diameter, crown dumeter arid crown ra t io  slloul~l oe Aleci d b  

variables to be rneasurcd as t n e y  ,lave bccn found to be frequently s igniEica , t  
fo r  developing biornass equa tions ( Lund 198.5). 

Data gathered from each sainple location i s  expanded to give a re l iab le  
s ta t i s  t i c a l  description of the cliaracter i s  t i c s  of each s t r a t m  and t m  
province. The data w i l l  a l so  be summarized by Rural and Area Council but a t  
these levels the r e l i a b i l i t y  of the estimates i s  reduced as the sample i s  not 
drawn fo r  each of these cases. In  simple terms the recornpilation of the d a t a  
b, administrative regions, d i s t r i c t s ,  s o i l  types o r  my other locational 
parameter w i l l  give a larger coefficient  of variat ion ( C . V . )  because tile 
sample s i z e  w i l l  not be drawn in proportion to  these areas a t  a desired level 
of accuracy. However, i t  provides 3 rapid, objective and defensible s e t  of 
measurements for these and other specified areas of intzres t . 
The composition of the f i e l d  crews w i l i  vary, depending on the type of data to 
be collected. Typically, several f i e l d  crews w i 1 L  be sent into one area and 
work out of one base camp. Therefore, i t  w i l l  be possible to share some of 
the resources, such as  camp f a c i l i t i e s .  Also, the f i e l d  spec i a l i s t  in  t ree  
ident i f icat ion,  surveying, and photo interpreta t ion can support Inore than one 
crew i n  a base camp. Ty?ically, a f i e l d  crew w i l l  be composed of a photo 
interpreter ,  a surveyor and/or a compass man, a dendrologist o r  t r ee  
i den t i f i e r ,  and one o r  more casual laborers. 

The f i e l d  teams require appropriate equipment and supplies to f a c i l i t a t e  tilei r 
work. In  general, t h i s  includes 4-r~heel d r ive  vehicles, 7- ton l o r r i e s ,  
camping equipment, communications equipment, and surveying and mensuration 
instruments. (See Sec. VI  Ins t i  tut ion Building). 



'The [naps and s t a t i s t i c s  derived during the exLensive i n v e ~ ~ i x r y  w i l l  he used to 
p r i o r i t i z e  areas f o r  f u r t h e r  inves t igat iorls .  The 5 Rural Council a reas  i n  
Southern Kordofan i s  tne f i r s t  p r i o r i t y  a rea  f o r  Inore d e t a i l e d  surveys. 

P a r t i a l  a e r i a l  coverage a t  1:20,000 should be obtained of t h i s  a rea .  At tili:; 
s tage ,  i t  would a l s o  be d e s i r a b l e  to develop a e r i a l  photo volume equations.  
This can be most e a s i l y  done a f t c r  the extensive inventory by measuril~;! t ~ l e  
average crown d i m e  ter , es t irnating canopy coverage and vegetation neigh ts froln 
the a e r i a l  photos a t  the locat ions  Ei3ld 210 t s  were established then develop 
valur:~e equations using the in terpre ted  data  and t:ie volume c a l c u l d t ~ ~ d  f o r  the 
f i e l d  salnplu. 

Tile use of these a e r i a l  photo voLulne equations or  tables  wi l l  be p a r t i c u l d r l y  
useful  i n  management, operat ions on projec t  inventor ies .  I n  o ther  words, as 
the operat ions iriventories a r e  conducted, the  same variables would be 
in terpre ted  from the a e r i a l  pho tvgraphy and volumes predicted f o r  each s t a d .  
These predicted volumes can be used a s  they a r e  o r  to s t r a t i f y  the  mapped 
stands f a r  fu r the r  sampling. Lund 1984 and l987a contains some iriformation on 
t h i s  technique. 

Using the  photography, the  a rea  should then be typed mapped using c r i t e r i a  
appropriate to  the type of management ant ic ipa ted .  Hopefully, the f i r s t  c u t  
a t  map boundaries w i l l  conform to those produced by the  f o r e s t  mpping phase 
( i  .e. f o r e s t  land, crown cover, p o l i t i c a l  and physical boundaries).  
Additional d iv i s ions  may be made on f o r e s t  type, s tand s i z e  e t c .  ) .  

These mapped stands should be photo in terpre ted  and then numbered, a reas  
determined and sub sampled using the a rea  sampling frame previously 
described. The same type of f i e l d  p l o t ,  e.lcoding can be used. Additional 
da ta  regarding s o i l s  o r  o ther  environmental f a c t o r s  can be col lec ted .  



Procedures for  Jes tructive samy 1. ing are  given irl 1,und ( 1983) ~111: :  OL;!(:I 

references 1 is ted in  Appendix I .  

Biomass ,~:av be measured in terms of weight rather tliari volur~le; I .  .. : IIIi1.' 
. , 

requi re sornrt destructive sampl ing ( i . e . , cut t i.ng the trees and s;irubs .' dllii I(: 

nie;lslr.:,i~lg or  weighing of the wge ta t ive lnat ter  . Ilis t inct ions need ti ' , ~mh* 
between tl,.e rnass ol: the rnai~i sterns and brancties and that of the ., ,.(.< anti 
leafy material because of the different  uses of each. Twigs aud !car.. iG L"' 
sorne species, fo r  example, can be used for animal fodder, and the 1.:)  ::I 

pieces of the plant or tree for  fuelwood or charcoal. 

'Tile equations w i l l  be developed us i~lg regress ion techniques itvai 1d. i r , 

Freese 1 Ideally, the equations should be developed prior I,,: .+ d 

inventory, so that only the variables that pt-ove to be i i i  l r f b  
rneasureu in the iiiven to ry .  

If the equations a re  developed during or  a f t e r  the inver~tory, then the 
inventory crews w i l l  have to collect data on a l l  probably variaoles. il 

l i s t i ng  of these may be Found in Lurid i 1983). 

The dominant independent variable influencing total  plant mass inay vary 
between species and therefore each w i l l  have to be deal t  d i  ti1 separately. 
Complete information on these relationships do ;lot exis t  a t  present, but 
should be developed a s  par t  of a collaborative research e f fo r t  between tne 
forest research inst  i tu tions and the inventory uni t . 
Conditions in Sudan support a wide variety of woody vegetation species. Some 
of these are appropriate for  supplying merchantable timber (e .g . ,  Acacia 
Nilotica - "Sunt"), others as  sources of fuelwood and cnarcoal (e.g., Acacia 
Senegal), and others as sources of fodder for animals (e . 3 . ,  Acacia Albicla) . 
The followiiig lists the prominent species to be Found in Sudari excluding Erui t 
trees for which volume and biomass equations need to be developed. 

Acacia albida 
Acacia mellifera 
Acacia ni lot ica 
Acacia senegal 
Acacia seyal 
Acacia t o r t i l i s  

Eucalyptus microthera 
Eucalyptus tere t icor ins 
Ficus spp. 
Grewia spp. 
Haloxylon sa l  icornicurn 
Kaya senegalensis 



2. Growth, yield and regeneragion ra tes :  

To measure growth and regeneration races, information must be collected a t  
d i f fe ren t  time periods. This requires the es tab1 ishment of "permanent" sample 
p lo t s .  These p lo t s  w i l l  be approxirnately 0.2  ha in  s ize  and w i l l  be precisely 
located on the enlarged s a t e l l i t e  image. They wil l  also be c lear ly  marked on 
the ground so that  they car1 easi ly  found Eor subsequent resurveys. 

The permanent plots  may be estaol  ished as par t  of' the fores t  iriverltory o r  t s  a 
separate study. Because s t r a t i f i e d  sarnpl ing with unequal probab i l  i ty smp l  ing 
w i l l  be used for the fores t  inventories data from any of the remeasurement of 
permanent p lo t s  es tab l i sh  during the inventory should only be used for  
establishing trends and growth ra tes ,  but - not for compiling the s t a t i s t i c s  of 
a re-inventory. 

Permanent p lo t s  can a l so  be established independent of the inventory fo r  
research purposes to determine the e f f ec t s  of treatment. For example, if  a 
stand of trees is going to be logged or  thinned, then i t  would be desi rable  to 
es tabl ish  a permanent plot  in  the stand to measure before and a f t e r  e f fec t s .  

Curtis  (1983) is  an excellent  reference on measuring permanent p lo t s .  

Resurveys of these permanent sample plots  w i l l  occur a t  intervals not exceeing 
3 5 years. T n i s  data  w i l l  b e  collected and reported by trained fores t ry  s taff  

in  the regional administrations. 

3 .  Monitoring and Re-inventory: - 
The Inventory Unit i n  consultation with the Management Unit w i l l  decide on 
appropriate reinventory schedules for  the selected areas. These a re  expec ted 
t o  range from 2 to 4 years depending on the ra te  of change within the Forest. 



4. Geographic lnEorrrlat ion Sys tern: 

The successful use of tho rnappiilg and inveml t o r y  sys teirr requi. res t i u t  tile da t.a 
frorn the mapping project  and sample survcy arc  eil~err:tl i i ~ t o  a zeoyrapilic 
illformation sys tern; such a systelrl is availab le a t  tile Ya Ciorlal Ibrrotc: :5ens ilig 
Center. 'This is done by using the d ig i  tisin;! taole and accessoric~s p r o v i M  

- o r  tile data can be entered in tabular form. 011ce th i s  is done cne s y s t e ~ ~ ~  
begins to operate as a geoyraphical dataixisc. and i t  can accept 3 variety o f  
data inputs. These inputs snoulti a l so  irlclude such variables ;is so i l  types, 
c l imat ic  reg ions, fores t  management zoiles and economic irlE r'as truc ri~r-r: W C I ~  1s 
roads and settlements. The riistrii)utiori of 2ove;rlrnent ills  tall:^ t i o ~ ~ s  s t l f t  and 
tile d i s  tr ibi l t  ion and co~nposi t ion of the popl l~ciur i  rrlay J lso I?(: c.,l t z r w  i~lm;:~ 
tile sys tern so that  s a t t e rn s  of denialid Eor xoodiuel can be 111app~3d. 

A GIs is available a t  the National Remote Sensing Cerlter iri Khartoum. 
I n i t i a l l y ,  i t  is highly desi rable  to use th i s  Eaci l i  ty. However, as  usage of 
the I\IRSC increases, i t  [nay be necessary for  the Forestry Department: to oh ta in  
t he i r  own G l S .  

VI INSTITUTION BU LLD ING 

A. Existing Structure 

Under the exis t ing arrangement, the inventory function is the responsibil i ty 
of the Inventory, Management, and Reservation Unit [ IRM) wi thin the Central 
Forest Administration i n  Khartoum. This small un i t  of nine people nas the 

C 

responsibil i ty of identifying areas oE fores t  Eor which they wi l l  develop 
management plans and prepare the necessary surveys to reserve the areas a s  
gazetted fores ts .  A s ta f f  of t h i s  s i z e  can not r e a l i s t i c a l l y  handle the  
enormous amount of work involved i n  each of these a c t i v i t i e s .  The annual 
budget For the en t i r e  IRM Unit is approximately LS 000,000 of whicn LS 
400,000 is earmarked f o r  inventory work. Because of d i f f i c u l t i e s  with 
purchasing equipment such as four- wheel drive vehicles which require 
subs tan t ia l  foreign exchange, the Unit i s  not able  to expend i t s  current 
budget . 



Wit;iiin tiw erllirc: aJ~airlistrat+iorl,  tl1c:t.c i.11:1: r:l.c:ver~ t i  wi.tll ~ I I I  i l :  

plio to i n t ~ 3 r p ~ ( : t ~ 1 ~ i o n ,  S ~ V ( : I I  of wilich a ; ~ t  a11 itdvariced lev!-:l (1 o i s 
cu r ren t ly  doing an MSc degree) , Only 1.wo o E  tl~csc. (one tllc ;i i ivar~c~c:tl .  I c v e l .  
and one a t  the basic l eve l )  a rc  currently working i.n the CvlR urii t .  'I'wci oiT tlli: 
eleven (one of which is cu r ren t ly  assigned to  IiLzl Unit) have received basic 
t ra in ing in tile use of s a t e  el i te rerno te scns irig resource ~nanageme~lt . 
Because of current  s t a f f  and sicill  shortages,  i t  will be necessary to obtaiii  
technical a s s  i s  tance and advice from a fo res t  inveri tory expert h r  ilij the 
f i r s t  four years of the p ro jec t .  'Cliis s p e c i a l i s t  will. a s s i s t  ~ i t h  the 
s taEE ing and developn~ent of t h e  i tiventory unit  , advise on appropriate 
inventory n~e tliods and techniques, provide inventory managerwnt t r a in ing ,  a ~ i d  
a s s i s t  with the plamiriy of inventory operat ional  work. Also, addi t ional  
technical  advice arid support wi l l  be required i n  the  f i r s t  three years o f  the 
projec t  on shor t  term bas is  to a s s i s t  with t ie estal>l islmient of inventory data  
handi ing , and s t a t i s t i c a l  procedures. This technical  advisor  wj. 11 ass i s  t wi th 
the developrnerlt of computer da ta-hmJL ins capall i 1 i t i e s  and provide 
da ta-management t ra in ing to  Uni t s t a f f  . 
2. Existing Equipment : 

The present  IRM u n i t  has only l imited equipment and f a c i l i t i e s  to ca r ry  out  
i t s  functions.  I t  is housed in  one of the former army barracits now i~sed b y  
the Central  Forest Administration i n  Khartoum. The operat ional  f aci 1 i ty 
contains one large room f o r  a i r  photo in te rp re ta t ion ,  map compilation, 
d r a f t i n g ,  and mater ia ls  s torage ,  p lus  two smaller  o f f i c e s  and a common 
reception area. The f a c i l i t y  contains approximately 120 m2 of space, most 
of whim is a i r  conditioned, however, because of the c l o s e  proximity of a d i r t  
road immediately behind the building,  excessive dust blows i n t o  the rooms 
whenever vehicles pass by. Dust is a problem i n  the  d r a f t i n g  proces!:; is 
harmful to  o p t i c a l  equipment such a s  mirror stereoscopes ; and is des t ruc t ive  
i n  the  s torage  of a e r i a l  pnotography imagery. Only Limited storage f a c i l i t i e s  
e x i s t  f o r  the safekeeping of mater ia ls  used and produced i n  the inventory 
process,  such a s  map manuscripts, a i r  photos, and repor ts .  

The IMR un i t  has only one four-wheel dr ive  vehicle and one 7 ton lor ry .  I t  is 
i n  very s h o r t  supply of bas ic  equiplent  needed to  c a r r y  out  i t s  work - from 
saws and scales, which i t  now borrows from other  departments, to d r a f t i n g  
penc i l s  which a r e  of ten  acquired a s  a donation from one of the local  a i d  
agencies. I t  has four  mirror s tereoscopes f o r  photo in te rp re ta t ion  and one 
sketchmaster,  but does not have proper tables on which to use them. I t  has 
l imited suppl ies  of such equipment a s  measuring chains and tapes,  compasses, 



The ale3 to he inventoried Lies hetwectn LOON arid lbc'N l ~ t i r u d e .  'I'l~e t.otal 
a r e a  i s  es t imated as 36,000,000 Iia. [ t  is cstirnatcd tha t  A o u t  t5,000,00O ha 
,ire Eores ted. Wtli l e  the ir~plernent ing i r l v e ~ ~  tory crew w i  1 1 de terminc sarop le 
frequency roughly 0.05% t o  0.11 of the  fo re s t ed  a rea  should be s m p l c ~ l .  r ! ~ i s  
f igure  is t e n t a t i v e  and will be the ob jec t  of considerable  cost-benef i t  t i ~ h ~ i t r ?  
once imagery i s  complete. 

The time est imated t o  cover  t h i s  a r ea  is est imated to  be 4 yzars o f  150 
m r k a b l e  days per year .  In  t h e  i31ue Ni1.e R e ~ i o n  Ci l IA  invencorietl 2.71.1, 1.5  L 
ha.  with 2,773 secondary sample u n i t s  or the e s t ab l i shed  one sarnplt;. urli t per  
1,000 ha. approx. Assuming haIv i r~g  the sarae sarllp le in t ens i  c y ,  tie c . i r 1  

a n t i c i p a t e  needing about 7,000 secondary sample u n i  ts .  



Duty 

F i e l d  supervisors 

ic',ecor&rs/aerial pilo t o  i l l te rpre  ters 

Measurers 

Cornpassmen 

Back chainmen 

Helpers 

Reserve 

Guardsinen 

Car Drivers  

Total  per year 

Budget es t imates  do not allow f o r  

€or 4 teams a re :  

, i n f l a t ion .  According to ongoing rates of 

FA0 and o the r  s i m i l a r  U.N. and o ther  p ro jec t s ,  Grade 5 and above = is. 100, 

Grade 6 and under is LS. 75. 



,51111 Lo C I i ~~OIII(;II*I 
Call i pc1.s 
Ae 11' I i 111 ,ime LC I' I',I[x::, 
back I ' ~ c . K ~  
Inverted I'ip Mrrrkc~ ; 
Cha incjaw 
Sun to Cowpass 
F i r s t  Aid Kits 
F i r s t  A i d  Kits 
F i r s t  Aid Kits 
FirsL Aid Kits 
F i r s t  Aid Kits 
Knives (Old Timer) 
Spo r t.srnan Axe 
Fiore Glass 'Tapes 
Chain Pins - Steel { 10 IJni t s )  
Cased Tdpes 
Cased Tapes 
I'ransi ts 
Rang ing Po les 
Augers ,  hole diagers 
Binoculars 
Bark  Gauger 
Shovels 
Hand Saws 
Flagy ing Tape 

Camp Equipment 

Tables 
Tents 
Tents 
Tents 
Govt. Cots 
Ex tendab le  Rods 
Generators 
P l a s t i c  Water Tanks (800 gals)  6 



T$J~CS E i , i  mirror s tc: rcoscopcs- 0 
3 r d ~  ing tab Lcs 1 
Flat: Files b 
Panwg raph 1 
Precis ion  Pantograph 1 
Planirne ter  1 

L 

I~ho1:ocopie r 1 
>lap copier  1 

i c r'o C(IIiIpi1 tc? C L 
Suppl i e s  1 
Pocket Stereo 10 

4. Budget 

Image Mapping ( 3 6  quads) 

Sub to ta l  

New S a t e l l i t e  Image ikquisit ion 
20 new image s @ $ 5,500 each 
including handling, e tc .  
process irig images $1,000/ image 

Forestry Consultants 
4 visits per year for  3 years = 1 2  v i s i t s  
Costs/visit :fees,  20 days @ $250 =$5,000 
Travel e tc. =$2,445 
Per diem 26 days @ $180 

For 12 visits 145,500 



5.  lmplernenta t ion (From Luscornbe 1987) : 

'The inventory funct  io11 w i l l  be centra.1 ized w i  t h h  the f o r e s t r y  administrat ion 
i n i t i a l l y  to develop a comprehensive and coordinated irwentory program and to  
e s t a b l i s h  a co re  of qua l i f i ed  s t a f f .  Once es tabl i shed and operatifig, some of 
the inventory f ~ n c t i o r l s ,  p a r t i c u l a r l y  the monitoring and updating of 
irlformation, w i  11 be decentra l ized  to  the  regional o f f i c e s .  :ti thin the  
regional o f f i ces ,  t h i s  function w i l l  he absorbed by the management u n i t ,  i n  
which one o r  more individuals  w i l l  have the r e spons ib i l i ty  of co l l ec t ing  data 
on ex i s t ing  managed f o r e s t s  and coordinating major inventory or resurvey work 
with the c e n t r a l  Inventory Unit. The regional o f f i c e  w i l l  c o l l e c t  da ta  f u r  
t h e i r  own use a s  well a s  feed the information back i n t o  the cetltrah 
information system. 

Recogn.izing t h a t  Sudan's Forest administrat ion has 1 i m i  ted absorb t i v e  capaci t y  
t o  implement an inventory program of t h i s  magnitude, i t  w i l l  be necessary t o  
phase the program i n  over severa l  years .  Implementation w i  1 L proceed 
according to  the following scncdule. 
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Onc: {:o~npu tc r  (;l;S :;pocia 1 i:; I: . iwo I:i.!:id ~ r c w : ;  
Two A1linini:;trat ivc: Support 5latl: 

k q u i  re ot' Eicc:, C icld,  L L I I I I ~  c : q u  ijm:lit i11;d vcll I.(: loti . 
i\C.c{Uirc-: imi ldirlg :%k>iICC 

';r:.lrt, t raining in N,lirobi. on ilnagc intc:rpret;ltiorl 
S talif training on invcn tory tocliuiques - 111en:;ur.a t ioil 
Devclop islage i rlte rpret ' l t  io~i  kt:ys ar~d tos l: 2ut. 1 ish 
Devr: lop I nventcry Plan 
iievclvp t i e l d  m;lnual and t e s t  and publisji 
k v c  lop  f i c l d  f a m s  i i r d  tes; and pr i nt 
I:ie 1.0 crew s t a r t  on vo l ~ l n i c  and biomass :?quci tior1 devel.op~ne~~ t: 
? t a r t  on sot tware. [ :o r  sample se lec t  ioll < lllay 1 :  1 _IL... I i i dil ltl  I C  

Nairobi or  Yinis t ry  of &riculcure ,  S t a t i s t i c s  Ikparcr~~ent!. 
Skart image interpretat ion and mapping of Soutllern Kurdofan - 5 tiur:iL 
Counci 1 area.  (P i l o t  zone only! 

Co~ltiriue developing core and ElelJ  s t a f f .  Add a l l  in terpreters  md tilrce 
f i e ld  crews 
Complete image interpreta t ion of Southern Kordof an 
Digitize mapping with dss i s  tance of National Remote Sensing Center and 
with assistance o t  Nairobi liemote Sensing Center and Ministry of 
Agricwl tijre, S t a t i s t i c s  Center. Select  PSV's of Southern Kordor'an. 
Order pnotography of PSU's 
Establish procedures for  inventory qua1 i ty control and tes c 
In i t i a t i ve  f i e l d  sampling of 5 Rural Cow-cils. 
5 t a r t  in terpreta t ion of Souther11 Darfur. 
CompLe t e  software development and tes t  
Complete volume and biomass equation development fo r  5 Rural Councils in  
5. Kordofan. 
Review/evaluate accuracy and cos t-benefi ts of inventory exercise to daic . 
Results w i l l  determine operation dnd sampling framework for  res t  of 
fiordofan and l a t e r  Darfur. 



Complete processing of Southern h'ortlot'an 
Enter Southern KordoEan data  irkto (;IS. 
S t a r t  on report  arid final.  fo res t  (naps. 
Co~nple te  volu;~e and biomass es t i.ma t ion e q ~ a  t ions f o r  Sou tl~ttrn Darfur m t l  

t e s t  . 
Con~pie~c  i : i ~ e n  to ry of Sou tllern Darfur . 
Establish growth and y ie ld  p lo t s  in Southern Darfur.  
S t s ~ t  on data  processing of Southern Darfur. 
Complete process ing of Southern Dar Eur 
Enter Soutllerri ilnrfur data in to  GIS 
Curnp Le te report and nlaps a1u.i issue on ~~~~~~~~~n Kordofm. 
P r i o r i t i z e  areas  f o r  operat ions iilventory ( 5 IhraL Counci 1 p i  1 3 t  dsea f o r  
highest p r i o r i t y )  . 
Scnedu Le a e r i a l  photography of a reas .  
S t a r t  on report  and f i n a l  maps on Southern Darfur.  
Develop operat ions inventory photokeys, manuals, forms, software e t c .  and 
t e s t .  
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1 . I l i i  ~itol-ic. r.r!vic:w 
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I(o~-tlofall c:xccpt: i l l  t lic ilnlaedi a l e  11e i ghl.,or-llootl OI' cjlIla I. I towtls al~d v i I I i i/<'!S 

wl~c:r.c trccs wcrc i~ackcd for f: i  rowootl arltl ;I 1. I. pl ;lIlt:j txcpt !lor (:a l o t  l-op i.:; 
,rocera were co1isu111ct1 by goats in tlici r (la i l y  (:OIIII 118 ard go lrig . By 1:ht:n 
?r- etcri .oration from overgrazing was being o l ) so~-vd .  'I'he c.xterlL of! liorest 
resource degratlat ion in Kordof an irlcluding t l ~ c  pro jcct area,  car1 be  corre1.a teti 
to  the growth of human and animal populations and to tile excessive tapping of 
 son^ natural resources a t  the expense of o r  disregard to others. 'I'he 
population of Kordofan has mul. tiplicxl sixfold in 80 years. f roco jus t  under 
half a million in 1903 to more-than 3 lt~illiori in 1983. The population growth 
i n  KordoCan which came as a resul t  of in f ras t ruc tura l  development that  
a t t rac ted  people from the Northern Province, Darfur and West Africa, was o~i ly  
second to  tha t  of the Blue Ni le  (which includes present day Gezi ra Province). 

'rhe illcrease of human population has been accompanied by an eve!l ,g rea ter 
increase in the driirnal population. This in  turn has multiplied sevenfold i n  
27 years, from 1.5 million in 1357 to ten million head in 1984. T~i i s  rise 
s tdrted in the ear ly  f i f t i e s .  Pr ior  to tha t ,  and in apprellension of the 
consequences of an u~ldue increase in the flocks and herds, the policy was to 
mitigate the e f f e c t s  of epidemics, i . e . ,  to  s t a b i l i z e  numbers and reduce 
privation by preventing d i sas te r s .  Since then however, influenced by the 
appearance of earth-moving and d r i l l i n g  equipment to  augment water sources, 
the government decided to maximize the application of proven methods of 
disease prevention, on the assumption that  animal numbers could be safe ly  
increased to  support a growing human population and create  a surplus fo r  
export. 

Demographic changes, growth of animal populations and lack of resource 
management have ultimately led to fo res t  resource degradation i n  most of 
Kordofan Region; the project  area being no exception. The growing demand f o r  
land fo r  cropping was met by horizontal expansion and reduction oE land 
rota t ion and fallow. The former measure meant clearance of natural  f o r e s t  to 
give way to agr icul ture  while the l a t t e r  l e f t  the t ree  (par t i cu la r ly  
sene a l )  out of the t rad i t iona l  fallow system. The recent introduction of 
&red rainfed fanning i n  the southern par t s  of the project  area (Habiella 
R.  C. ) meant wholesale t r e e  clearance from extensive areas.  Demographic 
changes created a separate demand for  wood f o r  local  consumption and f o r  s a l e  
outside the region, i . e .  Omdurman, thus more denudation of t r e e  cover. The 
growth of animal population on the other hand has another d i rec t  bearing on 
t ree  cover. Trees i n  general a re  an important source of browse. Excessive 
browsing and grazing of natural  regeneration a re  detrimental t o  t rees .  The 
cumulative e f fec t  of agents of t r e e  removal is evident throughout the project  
area. In many areas only a few mature t rees  can be seen with p rac t ica l ly  no 
natural  regeneration. 



Recent s tud ies  have indicated t h a t  s teady deCores t a t  ion has reduccrl tilt. f ores t. 
area i n  the Sudan by a t  l e a s t  205 and has been a contr ibutory cause 111' 
acce lera ted  dese r t  i f  i c a t  ion. Hoth causes and e f f e c t s  a r e  more pronoc~nced l r i  

the p ro jcz t  a rea .  The f o r e s t  inventory and vegetation rnapplng ,~rld rleetls 
assessment survey a r e  expected t o  quantify the phenomena. 

.rhe socio-economic irnpac ts of Eo res t resource cfeg rada t ion are  a s  e v i d e n t  in 
the p ro jec t  area a s  they a r e  elsewhere in Kordofan. Women and chi ldren  liave 
to walk o r  r ide longer d is tances  to Eetch fuelwood and water.  Those who 
purchase them a r e  paying more f o r  them. Areas which used to  be gum producing 
a r e  no longer so with the  consequence of incoriie loss.  The loss  of indi rec t  
f o r e s t  benef i t s  is being f e l t  even more than the  loss  of d i r e c t  benef i t s  as 
evidenced by the decl ining s o i l  product iv i ty ,  d e s e r t i f i c a t i o n  and increased 
a r i d i t y .  Many towns, v i l l a g e s  and water points  in the  p ro jec t  a rea ,  e.g. Er 
R a L d  town a r e  enci rc led  with b e l t s  of des tabi l ized  dunes and loose sand whicli 
a r e  hardly motorable. These mini dese r t  spots  a r e  ind ica to r s  of the inherent 
weakness of the ecosystem. Hence, any notions of s e t t l i n g  people from 
Northern Kordofan i n  those a reas  must be considered with due concern. 

1.3 Mitigat ion s t r a t e g i e s  proposed . 
The need is more pressing than ever  before to work out an3 :.~dopt an integrated 
landuse pol icy ,  whereby land is a l located  equitably to  the various land-using 
sec to r s .  Within the framework of such a policy,  the f o r e s t r y  resource should I 

be managed on s c i e n t i f i c ,  socio-economic and envi rormental considerat ions to  
bes t  meet the needs of the  people on a sustained bas is .  

1.4 GOS p r i o r i t i e s  

With t h e  ending of the  worst. droiigk;~ i n  !.iving memory i n  1985, the highest  
p r i o r i t i e s  of the Gove~nment of Sudan hzce been to  r e s to re  a g r i c u l t u r a l  
production and t o  r e h a b i l i t a t e  drought-affected areas .  Rehabi l i ta t ion  plans 
have been drawn by GOS f o r  the purpose. 



2 . 1  Inventory of fo res t  I l l ~ o ~ r c e ~  2. : 

The f o r e s t  resource i n  the projccl. a rea  needs to be quarltif i d  in  terms of 
a rea ,  biomass, o ther  po ten t i a l ,  deple t ion  r a t e  and regenerative capac i t i e s .  
S izeable  areas  of exis t ing  woodland need to be demarcated and gazet ted.  
'Iliese, togetlier with already gazetted areas  and refores table al~aldoiled arcas ,  
need t o  be marlaged to  [nee t  Local, regiorla 1 and nat iona 1 recpi r'elrien t s .  'Illis i s  
a d i r e c t  respousib i l i ty  of CFA. 

2 . 2  Administrative issues 

In  s p i t e  of i t s  important ro le  i n  maintaining agr i cu l tu ra l  procluct i v i t y ,  
providing the Fuelwood and charcoal needs of about 7 5 b F  the country ' s  

8 
population, meeting a s i g n i f i c a n t  a r t  of o ther  timber needs and providing a 
v i t a l  export commodity (gum a rab ic  7 , the fo res t ry  sub-sector has been 
se r ious ly  neglected and under-funded. Beside the meagre funding, the  standing 
of the administrat ion in the MOA has been s t ead i ly  on the decl ine  to the 
extent  t h a t  i t  is  relegated t o  a smal.1 department i n  one of the 
administrat ions in  the ministry,  whereas i t  was the f i r s t  adrninistrat ior~ to be 
crea ted  i n  the  ag r i cu l tu re  sec to r  e a r l y  t h i s  century. The f i n a l  blow t o  the 
CFA was d e a l t  in the e a r l y  seventies  with decent ra l iza t ion .  The fragmentation 
r~h ich  came about a s  a r e s u l t  of the  Fores ts  Rangers College joining higher 
education, the Forest  Research Section joining the A R C ,  che establishment o f  
the  Forestry Departicent i n  the  University of Khartoum, ar,d the  Energy 
Administration i n  the Ministry of Energy, have a l l  contr ibuted to  depriving 
the  weakling CFA of the majority of i t s  experienced s t a f f .  Thz cumulative 
e f f e c t s  of lack of recognition, inadequate funding, and d ra in  of experienced 
personnel have resul ted  i n  an administrat ion with modest c a p a b i l i t i e s  i n  
f o r e s t  management, s i l v i c u l t u r e  and extension. 

The CFA has always had t o  b a t t l e  with cumbersome l e g i s l a t i o n  t o  acquire land. 
The paradox is t h a t  other  landusing sec to r s  which p rac t i ce  la rge-sca le  
de fo res ta t ion ,  eg. i r r i g a t e d  and mechanized rainfed agr icuture  a r e  not obliged 
t o  follow these same l e g i s l a t i v e  s t e p s  to  acquire land. 





ihxlerits ar~d bugs a rc  corls idercd ;is "na t i.ol~u L pcs ts" and t~ic: i r- cm I. ro 1 i c i  ~..Iit: 

responsibi l i ty of the Plant 1'rot;ectioti llepnrtment, a centra l  organ of ?.lOA. 
' l ' ! ~  l a t t e r  should be supported by donor agencies to orgai~i zc: nati.onal. 
campaigns. Other pests  a re  nobody1 s responsibi l i  t y .  'l'lii-., i s  how tiic 
t radi t ior~al  sector  has been neglected. I t  i s  thcref orc sugges tied that i f l t ?  

project  procures some pest ic ides ,  eg. seed dressings and se 1 Ls t11t:rn to farii~c:r-~ 
in  the project area a t  co:jt price or  provide Loans to f amer  associations tlie 
necessary funds for  the purpose as  an extension outreach component. 1 t: is ~ i o t  
e f fec t ive  to tel l .  the Earrrter what to  do about minimizing sc-ledling rrlortali t y  
w i  thout the i r  having access to where to purciiase the necessary pest icicle. 

Difficulty in finding tools to monitor real  i~npact of forest  
rnariagelnont on local peop Le 

l'iie d i t ' f  icul ty i s  genuine.. 'The quest ionnai rc to b e  ~rclpared f ~ r  Llle 11ceds 
assessment or  etlmobotanic:al survey should carefully address c h i 3  issue to 
ensure that  real  impact of fo res t s  management on local  people i s  quantified as  
f a r  as possible. 

3 .  MAJOR OPYOKTUN I TI ES/AiTIOr(S PROPOSED TO ALLEVIATE CONSTIUINTS 

3.1 Administrative Reform and Action 

The past  two years have witnessed many serious moves i n  support of the 
fores t ry  sector. 

a .  I n  August 1985, the G3S recentralized the  Forests Administration, whereby 
technical personnel, centra l  fores t  reserves and some asses ts  reverted to  
CFA . 

b. The Forest Policy statement of 1932 was revised. The revised version is  
pending endorsement by the Constituent Assembly. The new pol icy 
recognizes f i ve  forms of fo res t  ownership - Central Reserves, Regional 
Reserves, Ins t i tu t iona l  Forests ,  Comm~ini ty Foses t s  and Private Forests .  
The previous policy only recognizes the f i r s t  two. 

c. A new Forest Ordinance was drafted,  which i s  a l so  pending endorsement by 
the Constituent k m n b l y .  The new ordirl ,. vests  wide powers in  the 
Director CFA-especially penalt ies f o r  i l r , . $ - l t  cut t ing and trading i n  
fo r e s t  produce. The new ordinance replaces both Central Forests 
Ordinance and Provincial Forest Ordinance and amalgarne tes  them into one. 
I t  a l so  abolishes the Royalty Act and proposes r e a l i s t i c  strumpage value 
f o r  products removed from Central and Regional Reserves. 



Data a r e  gradually becoming avai l.dble on t l ~ e  fo res t  ~'c-sourcx througt: 
donor agency a c t i v ~  t i e s ,  cg. , f o r c s t  i nveritory [or Socltl~cr-r~ Il111c V I 1 . t  , I I I I J  
Rahr E l  Ghazdl f~~ncied by CI1)A. 

The P r o j e c t ' s  Resource Inveritory/Vegetation Xapping and needs assessment 
survey a r e  expected to  fu rn i sh  da ta  conducive to pa r t i c ipa to ry  f o r e s t r y .  
Etllnobotanical information wi l l  be gathered under the Projec t .  I t  will nlso 
Elmi some adaptive research, and make use of cxperie~ices gained elsewhere in 
the Sudan o r  in  countr ies  w i  tli s imi la r  agro-ecological condit ions.  

a )  The Resource Inventory component w i l l  provide irlEormation on the extent  
of ex i s t ing  resources, t h e i r  r a t e  of Jep le t ion  arid regenerat ive 
capac i t i e s .  I t  w i l l  a l s o  de r ive  basic data from the  inventorized areas 
about marketable timber, building materials .  anti woody biomass as  a 
source of energy. A s  regards secondary £ores t products the  resource 
inventory w i l l  map the current  limits of the gum b e l t  in view of the 
contemporary environmental and socio-economic changes. I t  wi l l  a l so  map 
the locat ions of f o r e s t  t r e e s  known f o r  t h e i r  valuable f ru i t  such a s ;  
Tamarindus spp.,  Cordia r o t h i i ,  Oalanites  aegyptiaca, e t c . ,  together with 
these tha t  have a. v a l u a b m e r  crop such as  Borassus aethiopum, 
Adansonia d i g i l a t a ,  e t c .  

The Resource Inventory w i l l  s t a r t  with the f i v e  rura l  councils  ( R . C .  
which make up the operat ional  plan area  - Kazgail, Hamadi, Ed Dubeibat, 
Habiel la  and Er Rahad. 

b) A survey t o  supplement already ava i l ab le  da ta  from KORAG, Western 
Agriculture marketing Road and SERISS pro jec t s  a s  well a s  from the 
Resource Base Invento ryjDevelopmen t Prespec t i ve irnplemen ted by IES of U 
of K w i l l  r e s u l t  i n  an assessment of the needs of the population in  the  



'I'lie package oE int'or!nation deemed necessary for t h e  implerne~i.t:it:ioii of  the 
operational. plari i ksource  Ikliah i I. i t a t  ion)  t i ~ r o u g h  p;ir t i (: i j)at\)L.jl to1.1,~ I I'? 
wii l be ctevc l.opet1 i n t o  tna t e r i a l  I:or d i sswi~ld  t i u n  to ~ L I I ' : < o ( ,  %;roups.  
'I'raining of the extension agents arid 111 tirnately of the int i ;  vidua 1  Earrners 
w i l l  therefore be an important component of the projec t .  

Resource Rehabi l i ta t ion  through Par t ic ipa tory  Forestry 

3.1. Pa r t i c ipa to ry  Forestry 

the name ind ica tes ,  t h i s  component involves the approach of peoples 
pa r t i c ipa t ion  in  the management of na tura l  resources and addresscs the 
problems of degradation and d e s e r t i f i c a t i o n  of na tura l  woodlands through 
involvenient of local  populations in  f o r e s t  management and protec t ion;  
devas ta t ion  of gum gardens through ref ores t a t  ion by the people themse Lves ; arld 
decl ine  i n  s o i l  productivi ty through various forms of agrot 'orestry. 
Pa r t i c ipa to ry  f o r e s t r y  obviously adds tne  peoples dimension t o  various 
r e h a b i l i t a t i o n  and management e f f o r t s .  This c a l l s  fo r  a strong extension 
network, beginning a t  the  v i l l age  level  a l l  the  way up to the regional level .  
This network, i t  is expected w i l l  serve a s  a ~qodel f o r  adoption not only in 
the  projec t  a reas  but a l s o  areas  outs ide  of the  p ro jec t .  In view of the Eact 
tha t  fo res t ry  extension has just  recently (1983) been introduced i n  the Sudan, 
t ra in ing of s t a f f  a t  a l l  l eve l s ,  is e s s e n t i a l .  

A t raining program w i  11 theref ore be developed and implemented f o r  o f f i c e r s  
and s t a f f  working on the  p ro jec t .  The program w i l l  cons is t  l a rge ly  of a 
s e r i e s  of in-service courses £or each job category taking i n t o  account job 
r e s p o n s i b i l i t i e s  arid functions and previous t ra in ing and experience. The 
courses w i l l  cover technical  topics  conmunication techniques, and re levant  
management s k i l l s .  Attention w i l l  b e  given t o  met!:-ds fo r  faci1i ta: ing 



Ikvelopri~ent and L I I  i t i .a 1 i;np 
fcddans of na tu ra  l wood I. m d  
admin i s t r a t i on .  

A l loca t i on  of adequate  a r e a  
v i l l a g e  communities f o r  pro t  
guidarice and supe rv i s ion  o f  
comnluni ty rese rves .  

( , lpprox. 25,000 t ' e d h n s )  o r  wood land t o  
e c  t ion and rlldrlagelrlent under the t e c h  i c r~ 1 
CF.4. 'I ' t~ese a r e a s  would be declared as  

Establishment of 5 c e n t r a l  n u r s e r i e s ,  one i n  each RC f o r  product ion of 
s eed l i ngs ,  each  wi th  a c a p a c i t y  of 500,000 s eed l ings  annua l ly .  

Establ ishment  of 5 ,  20-feddan der l~onstra t ion c e n t e r s  a long-s ide  each 
nursery ,  dep i c t i ng  var ious  ag ro fo re s t ry  models. 

Cons t ruc t ion  of seed  produc t ion ,  col l .ect ion and process ing  E a c i l i t i e s  a t  
each  nursery s i t e .  

Es tab l i s iment  of 200 feddans of seed product ion s t a n d s  of improved ( h i g h  
gum y i e ld ing )  s t r a i n s  of Acacia senegal  (gum a r a b i c ) .  

Establ ishment  of 100 v i l l a g e  s e l f - h e l p  n u r s e r i e s  wi th  t he  product ion 
capac i t y  of 5000-10,000 s eed l ings  annual ly .  

Establishnient of 100 mini-demonstration p l o t s  f o r  var ious  a g r o f o r e s t r y  
models on farmers  f i e l d s .  



'l'he fo rest .  resoirrccs of! Slidan Iuve rlevcr I I C C I I  pt-opcr- l y i I I V ~ Y I  tor- ictl. I'lw 
inventory of tlw Sou thcr-n t$lur: Ni lc ant1 Hahr 1.: 1 f ; l ~ a z ; ~  l i mi11 c:rscmt.c:cJ roc:nrl l. l ;# I l v  
I D  i s  ii v l i e  s t  Whcn the: Rctsourcc Irlvr:r~t.ory componf:llI. t i F  t.11 i (4 
project.  cover5 Southern Konlot'm anti Southern l h r f u r ,  or11.y the Sorrt11er.11 
Rcg ion:; ( 1 n i . n ~ ~  IJa11r EL ( 'hazal  j of the pa r t s  111: Siicl;~r~ w i  r.11 forc.~;t: pot.or~t i , t  l 

, . rcrnai 11 t.o hct invt:ntor'icd. 1 hc  la t~ t tlus g;.~t.iic.r~~..:tl ;ji 1 l. pt-ovi;lc (:I:.\ fo r -  I. 1 1 ~  

f i r s t  time w i  !:!I objective? i.nfijt-n~tition ,.IS t o  II(W I~III<:!I  i i t.l~urc 1 1 1  tiif:: wa)' l!i 

woodL,r;id ar.ea, i. t s  current  coritent of b ioir~ass , ;md r+:gc.nel-:lr; i vv (.:;ip,.ir. i t v . 
CFX, slioulJ the11 ; I I I ~  i n  view of other  :ivai lab le  inl'orrnat i o n  SXI? a; 
demographic changes, projected requi rements fo r  wood, gum, 1: i l x r  arid utile t- 
forest .  e f f e c t s  and in the Light of ag r i cu l tu ra l  expansion and irlcreasc:: i l l  

anumal. population, come out with a plan of ac t ion .  

The p rac t i ce  of t r a d i t i o n a l  f o r e s t r y  by CFA tilroughout t h i s  century, jid$"~i by 
the t o t a l  gazet ted f o r e s t  e s t a t e ,  indica tes  the need to  adopt: o ther  means. 
Beside involving public i n s t i t u t i o n s  in the process ( i n s t i t u t i o n e d  f o r e s t s )  
such as a g r i c u l t u r a l  schemes, the people need to  be involved In t h e i r  capacity 
a s  individuals  (p r iva te  f o r e s t s )  and as communities (community forosts/ 'vi  l l ~ g e  
woodl.ots). The plan of ac t ion  by CFA should therefore deploy the necessary 
personnel and funds to: 

1. Demarcate and manage s u f f i c i e n t  area of ~oodlancl to  meet national 
needs. These include Euelwood fo r  areas of d e f i c i t  ( c i t i e s  and 
towns), indus t r i a l  wood a s  well a s  protect ion of catchment and 
watershed areas.  

2 .  Provide technical  a s s i s t ance  t o  Regional a u t h o r i t i e s ,  publi,: 
i n s t i t u t i o n s ,  communities and individuals to quantify t h e i r  ceeds 
f o r  f o r e s t  products and benef i t s  and management of areas  a l located  
f o r  the purpose. 

The needs assessment and ethnobotanical survey t h a t  w i l l  be c a r r i e d  out w i l l  
provide information to  fu r the r  the ends of CFA within the above framework. 
The information w i l l  be used to  prescr ibe  nlawgement plans f o r  the Eores t 
re:source in the projec t  area and be used a s  basel ine agains t  which the p ro jec t  
w i l l  be coa t inua l ly  evaluated. However, the  a c t i v i t i e s  under t h i s  compment 
of the p ro jec t  (pa r t i c ipa to ry  f o r e s t  management), need not wait f o r  the 



i'liere is a cont inuous dec l i rw i l l  so i l  j~rodl. ictivisy year  aft.c?r y e , . r r .  %i:i 

is because che t.r.;idi t i m a 1  h~sh..f 'ol low ' jys  t:t:m is no  longer- ..tppl il-!ct i l l  

a reas where i  t  i s npp 1 i d ,  t ht; Fa l l o w  per- i d s  l l a v ~  I-etlrrc:oJ I' rrna ,:I1 r.!) ; 
yea r s .  In  lnost cases cont  ilnlous croppin2 is pr-act ices t.0 thc po i  nt: or 
a b s o l u t e  J e g r a d a t  iori of t.he s o i  1 m d  i t s  abaiitionrner~ t t , he r ea f t e r .  

S i m i l a r  is f:he case  with  mechanized farming, where con t in l~o l~s  croppirlg i s  
p r ac t i c ed  and t h e  land abandoned a f t e r  i t  has l.ost the produc t ive  
capac i t y .  One abandoned mechanized farming scheme in Habie l la  (No. 4 1 )  
has  heen a s i g n e d  t o  CFA f o r  r e f o r e s t a t i o n .  An app rop r i a t e  r e f o r e s t a t i o n  
p lan  needs t o  be worked out  f o r  i t .  

Ce r t a in  t r a c t s  wi th  good s t ands  of A.  seyal a r e  known to  e x i s t  i n  
Habie l la  and Er Rahad K . C s .  These need t o  be surveyed and proposed t o r  
r e se rva r lon .  Tnese are perhaps t h e  on ly  remaining source of fuelwood f o r  
large popu ia t i cn  c e n t e r s  such a s  E l  Obeid. 

L e g i s l a t i v e  measures need t o  be taken to compel f u t g r c  mcchani:ed f a r x e r s  
t o  conver t  wood from t r e e s  on t h e i r  holdings i n t o  cha rcoa l ,  instcad of 
burning i t  t o  a s h e s ,  and e i t h e r  l eave  wooded s t r i p s  3s she1 t e r b e l  t s  o r  
e s t a b l i s h  s h e l t e r b e l t s  where such s t r i p s  do not e x i s t .  



The par t ic ipat ion of people in the manageltent of s ta te  fors t s  encompasses thc 
employment of people in a l l  fores t  operations together ~ L t h  the r i g h t  of the 
people in the vic ini ty  of the fores t  to col lect  fa l l en  wood for  personal use, 
grazing of t he i r  livestock when such an ac t iv i ty  i s  deemed to be harmless to 
the foreqts,  beside helping to extinguish forest  f i res .  

1.1 Reserk3es on Goz (S tabi 1 i zed dune sand) : 

1.1. a.  Acacia Senegal low Rainfall Woodland Savannah. Duebibat 
Forest Reserve is an example of such reserves. 

The silvicultural/exploitaticn method prescribed i s  that  of c lea r  cutt ing 
(1). The regeneration method deemed feasible  is that  of pla.:tation (5). 'The 

.1 other uses (beside the ultimate Euelwoodlbuilding poles) er~visaged are  gum 
product ion ( 3 )  and/or i t ineran t  grazing ( 1) , hence the package was des igr:a ted 
by the symb~lf 1-5-3/1. 



l'hesc ~ J r c  tlepictcd by scherne No. 4 1  ,lssigned 11y M1:C f o r  CFi? t o  rcl'or-cst. [ t  
is 011 the cracking clay p l a i n s .  tiere aga in  popular p a r t i c i p a t ~ o n  I S  the s m c !  
a<, i l l  1 . 
. . lwo packages art: er~\.isaged: 

i .  

i i .  

3 .  

Clcarcutt ing,  i -eye~era t ion  by p l ~ n t i r l g  wit11 gum (Talh)  m c l  l t inerari t  
grazing CIS other uses 1-5-3/ 1. 

S t r ip /pa tch  c u t t i n g ,  na tura l  regeneration enhanced i : ,   lining fencing 
and guarding and the sane s c t  of other  uses a s  ( i )  . 1i~:ii~:e 3-3 -3 i1 .  

Cor~murli ty Fores ts  

Popular p a r t i c i p a t i o i ~  i n  t h i s  category goes a s  Ear a s  ownership of the  
land, the resource, the produce and the  decision ma~irlg regarding tlle 
whole concept . 

3.1. Combireturn Kordofanwn/Dalbergia/'.41bizzia on Goz. 

3.1. a. A coppice/Bush management system was prescribed on account 
of the  t r e e  species coppicing a b i l i t y .  Regeneration is 
expected to  be ef Fective through guarding, fencing and 
F i re l in ing  and a l l  types of o the r  uses a r e  envisaged. 
5-3-1/2/4/5. 







t i l  lagc ant1 wec(li.ng t'cqui t'cments a s  well ;is soi. I. Ecrt:i. L i t y  mai nt:clrclllcc.: ot' 
agrof ores  t ry / fo  tcs t ry sys tcrns of Land use a r c  corlri iderul  a s  s e w  ice ro LC.; 
which a l s o  reduce production costs such as  f e r t i  1 i ze r  use, weed con t ro l ,  :ml 
land preparation. The economic ro le  of agrof o res t ry  sys tcms, is tha t  s ~ ~ c t i  
systems provi.de ~ n u l t i p l e  products from the same un i t  of I.anc1 such as food, 
energy, l ives tock,  and a host of o ther  products arid by-products i e ,  gums, 
r e s ins ,  f i b e r ,  vegetable tarmins, o i l s ,  Eiber, e t c .  which a lso make the 
overa l l  farm en te rp r i se  more dyriamic 3rd prof i t ab le .  

The a g r o f o ~ ~ ,  :ry and tree-based program w i l l  i n i t i a l l y  b e  based on i!nproving . - 
ex i s t ing  t r a d i t i o n a l  agrofores t ry  systems withiri t h e : . a )  gun arabic 
b )  hor t i cu l tu re  ( t r e e s  i n  home gardens),  d )  forest; establishnient systems, e )  
a s  well as in the t ra t i i t ional  farming sys tern (. str if t ing cu l t iva t ion  ;~nci/:or h ~ s l i  
€a l . lor~  systems), which a r e  de ta i l ed  i n  sec t ion  2 . 3 .  

- 

In a l l  of these, trces/s!lrul)s play a pivocal ro le ,  as evidenced by  the 
disas terous  efEects  when t r ees  and shrubs disappear under heavy pressure of 
crop farming, l ives tock production and de fo res ta t ion  in general .  The 
breakdown of these age-old o r  t rad i t ional sys  terns of land-use heralds 
d e s e r t i f i c a t i m  o r  des t ruc t ion  of the b io logica l  po ten t i a l  of an area .  These 
r e s u l t s  a r e  more i n  evidence on the northern end of the projec t  area but there  
a r e  ac t ive  trends in a l l  of the 5 Rural Councils a reas ,  especia l ly  in  and near 
v i l l ages / tomsh ips ,  water yards, and on the  mechanized commercial farms. The 
case of the wooded savanna fallows in  the Sudan zone of Mali i l l u s t r a t e s  t h i s  
i ssue  where reducing the fal low period t o  l e s s  than three years and adding 
arazing in tens i ty  on i t  bring complete degradation. 

The agroforestry program goals  (research,  demonstration, t r a in ing ,  extension 
and technical services)  w i l l  be the development and improvement of tree-based 
systems by employing an optimum tempcral and/or s a t ia l .  re la t ionship  of the Pr;- 
tree s p t e m  to  the cioop and/or l ivestock system. W ere l ivestock is a 
prefer red  occupation, and grazing resources a r e  l imi ted ,  e spec ia l ly  during 
prolonged dry season o r  during drought years, the production of Fodder and 
browse trees/snrubs o r  perennials  insures the s u s t a i n a b i l i  ty  of the  sys tem and 
minimizes l ives tock loss .  In the case of seasonal movement of the nomadic and 
semi-nomadic (transhumans) systems the establishment of grazing cor r idors  with 
improved range a l s o  minimizes land use c o n f l i c t  between these two major 
production systems and makes t h e i r  economic and soc ia l  linkages more durable 
and mutually supportive. Rotational grazing schemes need to  be a t  tempted and 
t h i s  may be the most cos t -e f fec t ive  method t o  p ro tec t  the  environment. 

Commercial mechanized agr i cu l tu re ,  more active i n  the southern and 
southeastern p a r t s  of the  p ro jec t  area (Habila and p a r t s  of Er ilahad and 
Kazgail) is a l s o  proving environmentally problematic and des t ruct ive .  This  
t rend needs t o  be reversed and the  damage a l ready i n f l i c t e d  needs repai r .  The 



The 5 Ilurcil Counci 1s tliemselves a rt: not. uniform in Lhc i r resource base c L t i ] ~ ~ .  
anti the resource r e h a b i l l t a t i o n  in tcrvent~or is  tiley w i l l  need, will  vary. 
Thus, the intorverit. ions cic t a i  led i n  subsequent sec t  ions a r e  based on 
d iagnost ic  analys is  of thc resource-base, i t s  s t a t e  of dcgredation and tlle 
p r inc ipa l  causes. Against these local  and zonal senar ios  a r e  the pr-oposed 
in tervent ions ,  both co r rec t ive  and prevent ive which fonn the corc agrofores t t - j  --- 
in tervent ions .  

2 . 2 . 2 .  Abbreviated Ijiaenostics and iJesilz11 ( D G L ) )  ~nethotl ilsc:tl 

A de td i l ed  D t; D is usually prescr i ixd  to inves t iga te  the problem and design 
the required interventions.  An abbreviated D G 11 method was used ( ins tead  of 
the ICRAF's method, which is de ta i l ed  and expensive) to  generate the technical  
da ta  and t o  s e l e c t  the agrofores t ry  interventions.  'This was accomplished a s  
foi loris :  

1. Exist ing data-base was consulted and synthesized and these included: 

a j  The D G D of t h i s  p ro jec t  

b )  Kordofan Resource Inventory and Developn~ent Perspective by 
Rural Councils ( 1985) 

C )  2 e s u l t s  of more recent socio-economic surveys i n  the  projec t  
o r  adjacent area such as  the recently completed Save The Children. 
Um Kuwaba and the  CARE - El Obeid surveys. 

2. O f f i c i a l  and informal interview and technical meetings with GOS and Donor 
agencies involved i n  the  region. 

3. Field:  Visits and in the f i v e  Rura.1 Councils. The r e s u l r s  of t h i s  
abbreviated 0 & D is summarized below and expanded i n  the  Agroforestry 
intervention sec t ions  which a l s o  provides adequate technical  d e t a i l s  f o r  
implement ion. 

The Five Rural Councils: Relat ionships and Differences 

The 5 Rural Councils are economicaLly and geographically linked to  E l  Obeid 
and through i t ,  to  Khartoum, which services  a s  the market f o r  ag r i cu l  t u r d  and 



c'ent r a l  He1 t zorle , Lo~ic: It1 to ill(: l~rdt:: 
Southern r (ug; i  i L- 
I larnad i 
Cell t ra 1 Dube i l)a t 
Ccn t ral itahad 

Gorthern end zone, Lone [ D  to i n c l ~ ~ d e :  
Northern Katgail 
~\lorthwestern Uubeibat 
;do t'therri Er 11311i1J 

Zone IT - Southern Belt  

Southern Belt zone, Zone 11 to include: 
Southeas tern Uube i bat 
Southwestern Er Rahad 
iiab i l a  

The Central Belt Zone -Zone IA 

This zone has the highest population derisi ty and i s  highly sedentarized but is 
a l s o  used as the dry season grazing by the Hawatma. The area is a l s o  severely 
deforested due to  shortened bushfallow system a s  well a s  charcoal production, 
being iin important seasonal (dry season) a c t i v i t y .  

Agriculture is l a rge ly  based on Goz sands which a r e  easy to c u l t i v a t e  and 
bushfire i s  widely used f o r  land preparat ion which destroys a l l  the po ten t i a l  
and ava i l ab le  organic matter.  The use of a l l u v i a l  s o i l s  and wadis a s  well as  
the non-cracking claying gardud lands is l imited.  Hashab gardens have been 
on the decl ine  but the re  a r e  current  e f f o r t s  to reverse t h i s  t rend.  

Resource degredation is most severe i n  and around v i l l ages  and on Gcz lands 
farms, the lat ter  a r e  a l s o  the source of des tabi l ized  sand a f fec t ing  v i l l ages  
and water courses (wadis and streams). The water yards a re  a l s o  af fec ted  by 
overgrazing a s  production of small ruminants and t o  some ex ten t ,  camel rearing 
is s ign i f i can t .  



'This zone inakes the southcrn half of tlic p ro jec t  arid represents qu i  tc 
d i f f c r c n t  land use systems. Resource base and ~levcl.oprnent i r ~ f r : r s t ; r ~ r c t ~ ~ r e  arc: 
poclr. Population i s  general ly low and a g r i c u l t u r a l  la~id  usc is dorni.na tecl by 
~ iwhanized Earn:ing and rio~nadic 1ivest.ock ;~ roduc t  ion. Thesc two ac t  i v i t i es  I re  
Irasecf on the more re1 iable  ra irifall  and cr-ackirlg c l ; ~ y  soi I.:;. Aajor , 1 r r ~ i i u i y  
3ystems such a s  the Khor and the (Vuha uplands art: a l s o  ilnportsnt and def i r:c? 
~wnad i c rnovernerl t s . 
The zone cur ren t ly  has a surplus of woodfucl a ~ l d  w i  11 contiriue to supply zone 
I and E l  Obeid. v a r t i c u l a r l y  as  the roads irn~rove. 'The economicaliy important 
and dominant woody species  include Acacia senegal.  A.  polycantha, k .  

. 

me11 i f e r a ,  Salarli t e s  aegypt ica and Boscia senegalensis.  On rocky outcrops,  
the economically i~epor tant  species a r e  --  asw we lea a f r icana  and Commiphora a. 
These are  the source of f rankinsena and myrh b u t m x p l o i  t a t  ion i s 
neg l ig ib le  a t  t h i s  time. 

2 . 2 . 4  Zonal Approach For the Agroforestry Interventions 

The 5 Rural Councils which make up the p ro jec t  area were c l a s s i f i e d  in to  two 
major zones, namely Zone I making che p r o j e c t ' s  northern half  and Zone 11, the 
southern hal f .  This zonation c l e a r l y  sk r s  these two zones a re  d i s s imi la r  in  
terms of land use and type and sca le  of degredation. Zone I1 i s  l a rge ly  made 
up of Habilla with p a r t s  of Debeibat (south)  and Er Rahad (sw) and the r e s t  
going in to  the Central Be1 t and Northern end tone (Zone I ) .  

Zone I has a long East-West ax i s  and is more o r  less p a r a l l e l  with the Railway 
l i n e .  Goz, gardud and a l l u v i a l  lands a l t e r n a t e  with more Coz lands Frequently 
to  the  West while gardud and a l l u v i a l  s o i l s  a r e  more frequent towards the 
e a s t .  Thus, the ecologica l  problems of Goz lands i n  i ts  western hal f  and the  
opportunit ies  t o  exp lo i t  the gardud and a l l u v i a l  s o l ~ s  as well a s  the 
Foo th i l l s  and the good water resources i n  the  eas te rn  half  of the zone c l e a r l y  
indica te  the type of agrofores t ry  and re la t ed  tree-based land use systems. 
Thus, the degradation a x i s  i n t o  t h i s  zone is from the Northwest and genera l ly  
south i n t o  the p ro jec t  area. 



. . 
1 ile s c a l e  ot' degredat ion Eol lows ttic al)ovc: 1 is  t ( 1 ~r~o..; t  :ievcl'e ; l i d  5 1 (:a13 1. 
severe) .  'I'he E roquency of these s i  t1:s tollows tlic zori;~l. c: l.ass i~ ica t  i ( m ,  whc:rc! 
cracking c lay  s o i l s  a r e  1argt:ly confined to  zonc: El. S i t e s  1 to 4 art? 
dominant in zone I with an e a s t  -west secondary f requency in evidence. SarlJ 
dunes i n  o lder  and larger,  v i l l ages  and (legredat ion on Goz sands and around 
water yards is the most ser ious  ard the biggest challenge f o r  the p ro jec t .  

I n  these s i t e s ,  degredation is not l i r~t i ted to  the p t~ys ica l  absence of organic 
matter  arid vegetation cover, but tha t  the biological  bas is  of the envirolimer~t 
o r  hab i t a t  i s  gone. SurEace (ground) temperatures f o r  the hot months 
(Apri 1-Jwe) reach bWC, ellough to s t e r i  1 i ze  the s o i  1.  With the des t ruc"Lo11 
of t h e i r  physical s t r u c t u r e ,  t h c i r  water ho Ltl icg capacity is a l so  destroysd . 
111  s h o r t ,  i t  wi l l  be a n  uph l l l  task to r e h a b i l i t a t e  these two types of  s i t e s  
h i t  the b a t t l e  must oe fought to save the v i l l ages  and improve the q u n l i c y  o f  
l i fe .  

The problem of degred&t im i n  the  cracking c lays  is  l a rge ly  caused by 
non-compliance of the regulat ions required by iYlt.'C by the large sca le  farmers. 
There exists a s trong c o r r e l a t i o n  t h a t  the Rural Councils with the most severe 
degredation a l s o  make the western half of the projec t  a rea  and f a l l  largely i n  
zone I .  These a r e  Kazgail, Hamdi and Debeibat with Central Rahad making the 
eas te rn  f lank.  As the Rural Councils and t h e i r  respective v i l l age  councils  
w i l l  be tne .bas i s  of in~plementation of the p ro jec t ,  t he  sca le  of the  
degredation and the optimal t a rge t  number of people to  be reached v i z  a viz 
t h i s  zonation d i c t a t e s  t h a t  the  p ro jec t  begin i t s  implementation i n  the  
western half and yrclceed e a s t  arid southward. Thus, the time frame of 
irnplementa t ion is suggested a s  f 01 lows : 

Implementation plan f o r  the 5 Kural Council Programs 1968-1993 

Rural Counci 1s 1988 1989 1990 1991 195'2 1993 
Kazgail X X X X X X 
Hamadi X X X X X 
Debeibat - X X X X 
Rahad - - X X X X 
Habila - - X X X X 
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t  reesjsllrubs play in this , t!-clino logy 11;s bcen prescncctl irl 56c t iori : . I. . 1 ' 1 1 ~  11 
1- 4 U used durilig the project* design t'incis the absencct of trcc-,s/sl~rul)s from tiw 

l adscape  a l ~ d  preventing t h s e  l?ew stil~itling from el'fec t i vel y regctier,it: irig 
( seecll ings are  browsed/grazc-:d) as the principal root oL (leg rcth t ion. ' l ' l l~~s, 
putting back trees,/shrubs into the landscape and p roduct i ve 1 y managing tliern is 
the corner-stone of the agroforestry e f fo r t .  IJiien the t~-aditiol.i~il s y s t e : ! ~ ~ ,  
which a re  a l so  a l l  tree-based systems, a r e  s t i l l  operative, i t  wi l l  be best  t.o 
begin re- inforcing and further irnprovirig these, both as a preventi vct arid ;I 

curative - e f fo r t .  

At present, the continued reterli ivrl  o f  these t radi  tir)~id 1 .lg r'o1:or-<+s t I'V 5ys I - .? r i l l ;  

i s  being eroded because of the lieavy exploitat ion of the w o d y  co~i~ponc:rit I!:)(. 
domestic construction and for  f ~ e 1 ~ 0 0 i l  and charcoal especial.ly i n  z o r ~  I .  l'i~e 
prominent t rad i t iona l  agroforestry pract ices  systems include: 

a .  The gum gardens on Goz sands and clay sands and natural imsh fallows. 
b. ~ c a c i a  aibida,  A. to r t  i l l i s ,  ~danson la  t&i ta ta  Balani tes  aegypt ixa ,  -' -- 

Tamar l ' ndusd i ca  mixed intercropping on WadlS and gardud so i l s .  
c. Balani t es  ae t i aca  and Acacia spp. mixed intercropping i n  the 

Mechanized -+=-- a n l n g  on cra-clay s o i l s ,  and; 
d. Trees in (Home) Gardens 

The effectiveness and productivity of these t radi t ional  practices systems i s  
based on the density of the t rees  per unit  area and/or the length of the res t  
(fallow) period. The effectiveness of the fallow period is Further weakened 
by the complete removal over a wide area,  of adult individuals of those 
species that  a r e  im~or tan t  a s  seed sources. One cannot help but notice the 
cbm~le te  absence of' adult and vounn Acacia SDD. .  Balani t es  a e n v ~ t i a c a ,  
 amk kind us indica from the l a n d s c a ~ e ~ e n '  k l ' 0 m X ~ e b T i b a t  due to 
c l e a r - f e l l i s  for agriculture and cut t ing For charcoal and fuelwood. Indeed 
wood cutting-and sa i e  of charcoal and w&dfuel fo r  urban centers and Dis t r ic t  
and Local Council Headquarters continues to  be an important dry season 
ac t i v i t y  fo r  many rura l  dwellers. These a c t i v i t i e s  reach the i r  maxirnum during 
drought years, when nature is a lso a t  i ts weakest equilibrium and thus, the 
s h i f t  t o  deser t i f i ca t ion  ea s i l y  a t ta ined and the rehabi l i ta t ion process made 
more d i f f i c u l t  and costly. 









U o  speci f ic  d e 5 j . g ~  car1 be 3 i vet]  htlt t.lw t.ot;it :IN ;.i 1 i c y  c ropp l i l g  tlcscl~ I i!i.(J I 11 

the next section (Yixed Trnc \ l l ey  Cropping) (:;An ht! used I) j  w i i l g  i t  i l l  

reverse order,  i . e . .  a s  crop intercropping can n o t  !,e c?xpcteti in the i r l i  t . i , l l  

rehahi I i t a t  ion stages.  Hut l a t e r ,  the clttlisi ty u i  toile trees can Iw r v d ~ ~ t d  t o  
el; tab1 ish tile mixctl intercropp ing system dcscribect '11 t.eatly. 

In summary, the a c t i v i t i e s  and sta.ges of tile Agroforestry intervent ions i o r '  
resource rehab i l i t a t ion  include: 

Step 1. Collection and b r i e t  species evaluationi screening e f f o r t s  
Step 2. Establ.ishment of prototype demo~istration (especia l ly  for  Go2 so i Ls) 

through 
a )  small t reesishrubs t o r  i n i t i a l  stage 
b) interphase with large t rees  and harvest ( p a r t i a l )  the 

small t  rees/sl~ruos 
c )  es tabl ishioperate  nixed intercroppinq ( re- introduction of 

c r o p l l i v e s t o ~  farming). 

The rehabi l i ta t ion phase (1-2b) may take f i ve  or  more years before the 
rehabi l i ta ted  land re-enters the agr icu l tu ra l  phase, stage 2c, above. 

Potential  species For t h i s  intervention is provided and should form the basic 
resource guide as  given i n  'Table 3 .  
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Under this systern the farin- land w i  11 be cropped fo r  a period of 5 ycdrs and 
the rea f t e r  l e f t  fo r  fallow for a period of 20 years. At ally pa r t i cu ld r  point  
i n  time, tile farmer wi l l  have 4/5th 01 h i s  land under crops and 4/Sth under 
fallow. 

Duri.ng the fallow period, restocking of gum brabic and o ther  economically 
important t r ees  will be encouraged, with a r t i f i c i a l  planting or  sowing, i f  
necessary. The fallowed area  w i l l  y i e ld  fodder and Euelwood to  rneet the 
family 's  needs and gum arabic  from year 6 onwards to provide the family with 
add i t iona l  income. 

For successful  implementation of t h i s  system, a t t e n t i o n  needs to  be paid to 
the following : 

a .  Provision of improved v a r i e t i e s  of crop seeds to  the Earmers. 

b. Collection/production nd d i s t r i b u t i o n  of improved seeds of Acacia 
senegal and o the r  economically i~nportant  t r e e  species.  

c. Design and production of technical ,  extension, t ra in ing resource 
materials on improved bush fallow system f o r  farmers i n  an e a s i l y  
understandable 1anguag;e. 

Tradi t ional ly .  the  tree smcies u t i l i z e d  during the  fa l low m r i o d  have 
ion) ,  followed by ~ H l a n i  t e s  

i Pays ave on :.l 



L ~ r o  ~ietxls to t)c take11 in t.he c l io~ce of the spcc~cs t o  I)(: orolrlott:d 1mcl13r t 1 1 1 ,  

<;ytern for which cxmsul t a t  lor) w i  t.h tarncrs through e x t e n s i o n  nctwor'k W I  11 l ~ l  

very useful. Ik f in i  tc  weight ricctls to bc g~ V W I  t o  tho perceived use.; o l  tllc3 

speci t?s by the t';ir~ncrs dritl  lot - what tho technrci '11:s percepl lon:; J r x .  

Uuriiig the irr~plementat ion phase, i t  is  expected that i n  area of  L 5 , O O O  fdJarl: ;  
wo~lld be brought under t h i s  sys tern. 

2 . 3 .  L Participatory/social  forestry (Gum 4rabi.c) - -- 
Problem and Issut-s: 

The gum gardens or  -- Has~iab gardens operate w i  tllin the dgricul t:ura1 lard use 
cycle of the small llolrier fanner where i t  serves both protection and 

roduccion functions, thereby maximizing sustained income(-\\Jouda, 1973).  h t  
:urrent gum arabic stocking ra tes  of onlv 10-190 trees/feddan (av. 50 
trees/feld) are  low and need. to be raised' to 200/feddan or higher. At 200 
trees/Eed, i t  is possible to ra ise  the i n ~ e r n a l  ra te  of return from t h e  
current 3.58 to 10.74% (Awouda, 1973). 

According to  Awouda ( 1973) , the bottlenecks i n  increased gum arab ic  product ion 
and optimizing farmer's income are:  

a ) Favorable producer prices 
b) Cash :credit)  needs during the dry (harvesting) season. 
c)  Drinking water shortage/high costs .  
d )  Produce transport to market/village 
e l  Low gum arabic tree stocking, averaging 50 trees/teddan 

These constraints vere s t i l i  valid fo r  the project area as  observed during the 
p i l o t  survey and have been considered in t h i s  project plan. 

On account of one o r  more of the above mentioned constra ints ,  majority of 
these gum gardens have been cleared f o r  fuelwood or  charcoal or have been i l l  
maintained over the years leadint1 to  t he i r  degradation. 

A t  current levels of in tensi ty  and number of farmers with gum gardens i n  
southern Kordofan, i t  is doubrlul that  these gum gardens maintain s o i l  
productivity o r  prevent degradation and deser t i f  icat ion.  In f x t ,  the  
s i t ua t i on  as reported i n  Awoudal s (1973,' f i e l d  surveys i n  KordoEan and Darf ur 
that  showed oniy 2/3 of the Fanners had gum arclens and 33% these farms showed 
ac t ive  land degradation has deteriorated inuc fi fur ther .  



1 r 1  ot.dt:r t,o ;~chicvc t . 1 ~  p t . o j w t .  object: !,w:i 0 1 '  (mvi I onmaif ;11 r~:l1;11)1 I I I ; , I  t. i ( J I I  A I I ~  

irlctmscd gun product: io117 t rcc o s  t:ah l I :;il111t:nt muw, I)o (:;I 1.1, i (211 o\ l l .  O I I  , I  l . , ~  r!if. 
:;ca l o. 'I'lri:; i s  t>ec:t\r*io the procosscs of c1c:sert if ica t:i 011 ; ~ r . r :  ~ i ( l i : ~ ~ ) ~ . t : i ~ c l  , I I I ~  

:)ccur irlg througllout Ltlc Giun I,c 1 t , ill tnough interis if ied whert: t:lierc-, a I.(: 
corncent rat; iorls of:' liwtian ant1 animal pol)ul~ltions. 'I'his ca l  I:; f o r  t l ~ e  w t, t i ng  oil 
p r i o r i t i e s  fo r  i.nt:~.r-ventions aiming a t  corulteract ing desert i.fi.c;ltion. T ~ I C  
prcSCnt project. illl:, ;it giving gr(:atcS t 2 l:tc[lt ion to tllc wo tASt  ..~?f~KLc(l iA t 'Ci l ! i  

f i r s t .  

'There a re  two  neth hods oC tree establisl-urient that car1 t)e used iri raising has l~ i~ l~  
plantations.  One i s  planting o E  seedlings raised i n  nurseries and the otlit?~' 
i s  d i rec t  sowing of seeds e i t he r  ir, regularly spaced p i t s  o r  broadcasting i n  
the Eield. T1:e techniques involveti in es tab 1 ishing trees by sow irig a re  sirnp le 
and familiar  to the land use:, r. who are  to 30 the actual work  i n  tile f ivld. I t  
is expected that one Earner ul! . l  on average sow 5-10 Eeclclu~s h~r;hai) seeds or1 

hi.; farm togctiier with nis crops Jepen~firig on the ;~vai l r i l ) l l i ty  of  Ld~oirr in 
the family. Ll~ildren 10-15 years of ag(: who ot'tcn ca r ry  Q I I I L  [:he sowing wliile 
adul ts  do the p i t  did,ging, will  be the main labour force i:i soking Iiashab 
seeds. I t  i s  therefore very important for the extension service not to ignore 
children while campaigning for  sowing. 

Self -help nurseries chat will  be es ta!  lished in vil lages where suf f icierlt 
water supplies a r e  available w i  11 be used to ra i se  seedlings for  plantir~g.  I t  
is expected that  improvebd seeds of Acacia sene a1 wil l  be used, both fo r  --F- di rec t  seeding and f'or raising s e e d w i n  t le nurseries. The choice between 
sowing and planting  ill depend on the condi t ims  of s ~ t e ,  par t icular ly  h.ith 
respect the ra infa l l  d is t r ibut ion and s o i l  charac te r i s t i cs .  

The emphasis placed on gum gardens w i l l  be p.?riodically evalllated with a focus 
on the economic returns to the producer as  well as  a macro level economic 
analysis. The resu l t s  w i l l  be used t o  determine the extent to which the 
project  w i l l  continue to  focus on gum gardens. 

2 . 3 . 3  Nixed Tree Alley Cropping - 
Problem and Issue: 

The physical environment of the project  ;jrc?a is f a i r l y  uniform and the changes 
follow la t i tud ina l  zon'e, i e . ,  less  moisture ( r a in fa l l  a t  1 2 0 ~  la t i tudes  
cmpares t o  1 1 0 ~  la t i tude) .  Howevar, edaphic and major drainage l ines  show 
a high degree of varia,bil i ty a s  expressed in the i r  d i f f e n t i a l  e x ~ l o i  ta t ion by 
man fo r  water, agr icul ture  and l ivestock production. Those that  a r e  easy to  
use such as the Goz lands have been subjected to to6 high a pressure result ing 
i n  degradation i n  s i t u  and causing sand deposition (dunes) elsewhere, largely 
blown by wind. On other hand, the more productive but diEf icult to 
cultivate, c lay and a ~ h u v i a l  s o i l s  have been used less. 

/ 



The system suggested here involves the use of a mixture of t r ee  species 
(choice of species depending on agroclimatic conclitioris oli the s i t e ) .  'l'11e 
t r e e  species ,  however, a r e  preferred to be of the ni t rogw-f  ix ing  k i n d  suc!i ,is 
leguminous species (Acacia sellc?yal, Acacia albitia,  Acacia seycll , .- .Icaci,i 
n i l o t i c a ,  Prosopis j t ~ l i t ' l o r a ,  Leucaeria leucoceplialla, Call.iandrct 
c n o t h r s u s ) .  'I'hese t r e e s  a re  planted in a l l e y s ,  .I in a row, 3 meters a p a r t ,  
&an the next row of t r ees  by a crouoed area of 18 meters. The two 
beits of t r ees  thus forming an a l l e y  and the cEopping taken up between the 
a1  leys, hence the name ~ l l e y  Cropping. The t rees-  a c t  as 
windbreaks/shel t e r b s l  t s ,  nitrogen f i x e r s ,  help water recycling, add organic 
matter ,  and when prmed provide mulch f o r  the crop i n  the intervenirlg area .  

Recommended t r ee  species  f o r  various s o i l  types in  the projec t  area is g i v e n  
i n  Table 4. This t a b l e  is ind ica t ive  of poten' . '  s i t e s  f o r  the appl ica t ion  
of the system and is by no means f i n a l .  Furthe. analys is  needs to be dcne 
before f i n a l i z i n g  the  f i e 1 3  s i t e s  f o r  the appl ica t ion  of the system. 

Table 4 Recommended Woody Species f o r  Hedgerow (Alley) Rotat ional  Farming 

Intervention S i t e s  
Woody Species Goz Soi1s:Gardud Lands:Alluvial S o i l s :  Cracking 

Wadis :Clay S o i l s  

Acacia auricufonnis  
Call iandra calothyrsus 
Cassia siamea 
Erythrina spp 
Flemingia macrophylla 
Leucaena s p 
Prosopis c R i e n s i s  
Sesbania sesban 
Sesbania bispinosa 



'She ecorlomic value of growing I~ort icul .  tural  crops ( t'rui. t s  ;111(,1 V C ~ C  t a b l ~ : ;  ) i . ~  
s igni f icant and Table 5 i l!.us t ra tes t h i s .  Current loca 1 ( El.  Obeid) rnarke~: a1111 
price f o r  these hor t i cu l  tura l  products is good and i t i.:; expec tecl to l:et,l 1.11 a 
high level of e l a s t i c i t y .  

The expansion a11d fur ther  in tensi f icat ion of hot- t i c u l  turill-0a:;eil clgrol!ol-es t r y  
interevent ions which a l so  includes fodder and browse (aliilnal Eced) prochct io11 
w i l l ,  in the long run, nuke farmer:; t:o i r~ tens i fy  t h e i r  e f fo r t s  on a w a l l  111~1. 

well marlaged and productive unit  of l.anci irist:?ad of the current prat-.ti cc: O F  
using 30-50 fecidan per farm fami.ly. The growing sweet potatlo and cassava both 
as  food and livestock feed supplerner~ts must be encouraged by the project .  Tltt: 

p roject  should coordinate other  donor-supported projects  wi th similar  
components including WSARP, Global 2000 and the EEC. 

Table 5 - Retai l  Price fo r  Selected Commodities in  E l  Obeid on May 11, 1987 
(Planning Dept., E l  Obeid) 

Frui ts/Veg. Uni t/quar;tity - Pr.Lce(LS) Remark ( Source ) ---- 
Grape f r u i t s  doz . 
Mango I I 

0 range 1 1  

Banana kg. 
TaboLi (Baobab) 2 sacks 
Karkadeh (Hibiscus) 
A1 ' ieb (Tamarind) 2 sacks 
G i rgee r (Erucca s a t  i va) - 
Toma to kg. 
Green Onions 
Okra kg. 
Carrot kg 
Fodder (donkey feed) camel load 

Local, from North 
Local, f ran North 
Local, from North 
Same local ,  North 
local 
I I 

1 1  

Local, North 
I I I 1  



Lllll~! 1 ,!, O I J I J  . 00 O , ( ) ( )  1 ( N  ,I 1 
(:d t t. LC! 1 ,000 . 00 [ I .  00 LO(. d 1 
(;O*I t, !, L O O .  00 10.00 local  
S lieel) 500 . 00 L3.00 local 
(:l~ickcrt 15.  00 - loca 1 
Chickc11 egg:; (tlozt!n) 0. 00 loca 1 
mi l k  ( Li te r )  L . 5 0  local 

I'hc lieco~nmentletl I11 Cr: r w r l  t ions -- 
The nursery cen te r  s l~ould  make sure  to have in stock those species f o r  ~ h i c l ~  
tilere i s  Ear111ers' i n t e res t  to grow them such 4s I ' rul t  t rees  drld fodder c r o p .  
I'ile projec t  sllould es tdb l i sh  dernoristration p l o t s  which wi l l  a l so  serve '1s seed 
dr~d p l m t  ing ~na k r i l l  1 source. l'dt3lc 6 gives the 1 i s t  of recorrune~idetl .,pet I . ( : \ .  

I 'raining and demonstrat i o n  a s  h e l l  ~s production arid clis t r  ibut ion O F  ;et:dl ings 
should hc the pr inc ipal  aspect of the Central and Vil laae Cour~cil nut-seri ,~;  
and t h e i r  respective denlonstra t ion p l o t s .  Budding and g ra f t ing  teclmiques 
should be taught to se lec ted  v i  l lage and extens ionis ts  and contact  fanners.  
Pests  and d i seases  should be c lose ly  monitored. The p ro jec t  should keep in 
mind tha t  production and markets a re  c lose ly  linked and monitor supply and 
demand aspects .  

The overa l l  ob jec t ive  of t h i s  in tervent ion  is to  ~ r o v i d e  addi t ional  d i v e r s i t y  
of valuable gaiden produce while inse r t ing  more e f fec t ive  environmental 
conservation and protect ion elements t o  tne  basic gardening operat ions (shade, 
organic matter ,  pro tec t ion  from wind and animals, etE.1 The concept and 

1 prac t i ce  of " t r ees  i n  vegetable gardens" must be impianted i n  every and a l l  
v i l l ages  and the  s tage  fo r  t h i s  is already i n  motion in the projec t  area.  



~ \ l l ! ~ , i l ~ l  ..~;;!p 
/ \ ( : , I ( .  i i I  1 1 )  i ( I ; l  

i\. tot't i l i : ;  
~ l d a ~ i ~ o ~ i j  , \  (1 I i L I L J  

C;.vi,; i ;J sj)e[: l,;h i 1 i s 
Ca:;~no r c u  etlu I i:; 
Lh1.alli tcs 

acgypt iilca 
Car i ca papaya 
Co rdocax i rl eclu l is 
C i t rus spp 
Azadi rachta inti ica  
Hyp hu nae e t ha i ca 
1.ansonia inerlnis 
Leucaena spp. 
hlanihot exuleritd 
Marigifera indica 
Moringa o l e  i f e ra  
:4orus indica 
Yrosopis spp 
Pun ica grand turn 
Salvadors persica 
Sesbania spp 
Tamarindus indica 
Xemenia americana 
Ytcrcelobium dulce 
Zizyphus mauritania 
2 i z  iphus 

spinachri: i 



. . 
I hc shoc t -  term bct~ef i t of improved stoves c1 i :;:;era i IM t io r~  0 1 '  Imti~ c-lia rcoal . ~ ~ i c l  

wood burni~lg tj toves cou ltl tit-: i lnpor t ~ n t  ria t i o r  I 1 l y  : i d  wi tiii11 tile pro j  oct. 
a r e a .  Firewood usage in  the projcct  a rea  i s  r , i g n i f i c a n t l y  higher ttim tint of 
ciurcoal .  Firewood i s  s t  i 11 perir.ctivcd J:; frw: d~~cl ; l v n i  Lilh 1.e. 'The moults 01' 
f i rewuotl and charco;il soLtl i 1 1  chc vi 1 lrlgcs a r e  sma 11 . niooti cn t t  ir~): f o r  l o c ~ i  I. 
llorlse coristruct ion and f(:ncin;g L S  'i i ,$ni t i c m t  ;y h i g h .  L'iine arid 11 istmce for  
wood colJ.ection i s  or1 the iricrea:;e making the social  cost.s i i igil .  Vil 1,igers ill 
zone I spend more than 3 to 5 hours on wood toll, ctiori a i d  t h i s  burden i s  is 
f a l l i n g  more arid   no re on women and children. 

Improved charcoal ''3Jiko" stoves are now available a t  El Obeid, re ta i l ing  a t  1,s 
2 0  each. h stove is reported to  l a s t  fo r  nine eont! :~  and work 2t  an energy 
saving ef ficiency of 29%. At such an efficiency the improved "$Jiko" stove 
saves half the amount of charcoal used. A sack of charcoal r e t a i l s  a t  L7 10 
in the project area. A t  current t rad i t iona l  charcoal production efficiency of 
25%, i t  takcs one stacked cubic meter of wood to  produce 5.5 sacks of 
charcoal; i .e. a family 's  consumption for  two months. In the low Rainfall  
Woodland Savanriah which encompasses the nroject  area ,  the annual increment i s  
one cubic meter per feddan per annum. ..,.shah t rees  require some 20 years to 
reach t he i r  lowest gum yielding and maximum wood producing age. Thus, a 
family in the project area which uses 1.3 impr~ved "Jikos" in a year, make 3 

saving of 2 1  sacks, i . e .  they spare a feddan woodland, recover tile cost  in 10 
weeks and ultimately make a saving of LS 184. The overal l  saving i n  resource 
and actual  money terms i s  more s ign i f ican t  f o r  the urban population on account 

, of its higher charcoal consumption and the high prices paid. I t  i s  only 
through such e f fec t ive  conservation mgasures tha t  current  wood inbalance 
(fuelwood demand twice the sustainable yie ld)  could be rec t i f i ed  and perhaps 
reversed. 

The improved stoves extension w i l l  be i n i t i a l l y  centered within the 5 Kural 
Council Centres (RCC). The improved stoves w i l l  be demonstrated and sold a t  
these centres. The weekly market places, the tea houses on the main roads and 
some socia l  service centers w i l l  be used to demonstrate and s e l l  these stoves. 



Wood cut t irig to r  Loca 1 construct ion of tiouses, Eenc i r ~ g  all(! c~ i c  losures w i  t t iou~t :  

wood t rea  trnent to prolong title service l i f e  of the wood q a i n s  t surcll wood 
destroyong agents 2s tenni t e s ,  wood borers and rot fungi, i s  cotlsidercd a 
~ilajor cause of over-exploi t a t  ion of woodl~r~ds and t:'orcs t s .  I,oca 1 irlclus t.1- ies 
such AS o i l  mi 11s (Er  Railad town), bakeries. brick-making and sd l t  prothrct ioll 
together w i t h  service sector a c t i v i t i e s  such ;IS r e s t au rmt s ,  tea liousc:s, 
I~oard irig houses, hospi tal..;, prisorls, corisurne consiclerai) lc itrnolliits of rioo(l. 
For instance, one c.m. oL wood costing 15 30 i s  used to f i ne  1900 bricks,  and 
one camel load of wood (100 l b s . )  costing LS 8 i s  used to produce 100 lbs of 
s a l t .  

J general mass awareness campaign program and ! imi ted demonstrat ion e f f o r t  is 
needed t o  reduce consumption and demami. In as rnucli 3s possible local 
au tnor i t i es  and leadershit, should be used t o  spearhead t h i s  campaigrl anti 
education/extension e f fo r t .  Villages, schools a d  urban centres should 
i n s t i t u t e  Arbor o r  Environment 3ay t o  climax thlt campaign. (Arbor Day i s  
observed in  E l  Obeid for the past 30 years and some other towns in  Kordofan 
have s t a r t ed  to  follow s u i t . )  

The project  should prepare small t r e e  seed packets fo r  f r ee  issue to schools 
a s  well a s  formal nr informal organizat ims a s  well as  d i s t r ibu t ing  posters 
and calendars, shoa documentary films and sponsor annual competition events as  
well a s  preparing material fo r  Kordofan 'radio programs. The project  should 
a l so  consider sponsoring few study towns to i l l u s t r a t i v e  and successful 
programs and projects  within and outside Sudan f o r  few and careful ly  selected 
commurli ty  leaders drawn from teachers,  local  counci i.s, farmers and nomadic 
t r i b a l ,  chiefs .  Women and children a r e  more affected by woodfuel shortages 
and the associated environment degradation and tne program must ensure to 
ca t e r  f o r  those groups also.  

Improved charcoal technologies 

An action program is not envisaged a t  the beginning of the project ,  but a s  the 
project  ge t s  established,  the experience sf effect ive  charcoal production and 
marketing under a highly organized entrepreneurship such as  tha t  in the Blue 
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natural resour-cc rchabi l .  i tat- ion e f f o r t s  i s  t.t\r-ough eFl'c)ct ive cxt2enr; ion 
proy ram d s  proposed 1lnt1t:r t h  is 11 ro jcc t . 7'h i s  pt'og r x m  wo~r I d  ,i im . I  I. : 

( a )  Rair;itig of awareness :imorig the pe0pi.e abor~t the sigrii f:'ica~icc of' trr:es; ;mi  
fores ts  a s  i t  e f f ec t s  thei r  very existsncr:; I-ile 1.1111: treea; p l a y  i r l  

iricleasing and maintxinirig so i l  productivity, reversal of 1:he proc-cs.; 01: 
deset.tificatior1, protection Erom harsiiy climate and creation of ,111 

~mvironmerit coriciuc i (12 to the i r soc.io-ecorlo~~li.~ we 11. - htt irag. 

(c) Encouragement oE act ive  par t ic ipat ion by vi 1 lagers,  fanners, L i ~ d  

1 ives tock owners in  the process of planning, management and execut ion 
rura 1 €ores t r y  programs. 

( d l  Introductiorl of simplified fores t ry  erlucation which would address major 
issues such a s  deforestat ion,  deser t i f i ca t ion ,  refores ta t ion,  
agro-fores t r y ,  nursery development and management, Euel conservation, 
e tc .  a t  schuul, village, and Rural Council levels.  'This would provide 
the basis fo r  management develqment and protection of local fo res t  
resources. 

The extension program that  aims a t  achieving the above s ta ted  objectives w i l l  
most cer ta inly  be  responsive to the needs and ideas of r r ~ r a l  populations. The 
approach w i l l  be one of working Erw the vi l lage level up,  using 110th lnale and 
female vi l lage extensions supported and vi l lage council extensi.onists for a 
group of v i l lages  and a hierarchy of s ta f f  through the Rural Council to the 
highest level; of project  management. As s ta ted e a r l i e r ,  an intensive 
training program is envisaged t o  o f f e r  training a t  a l l  levels  of extension 
s t a f f .  Training r~ i l l  be designed to s ~ i t  the level  of education and 
responsibil i ty of extension s t a f f .  

The  extension program w i l l  c losely  t i e - i n  with the national level  extension 
program that has been i n i t i a t ed  i n  various pa r t s  of the country and is being 
extended t o  others.  Further support to the extension program is expected 
throu h the World Bank's proposed Eorestry project ,  i .e., terms of f es tab ishment of natural  and regional extension t ra ining centers ,  extension 
equipment, and fur ther  streamlining of the extension progrnm. 



During the early part  of the project l i ftt , the pro jec .~  sllo~rlcl tlcp L O ~  ex  tt?r;sim 
t.ra.ining spec ia l i s t s  (consrlltants) to a s s i s t  the E l  0t)eid - based s t a f f  t o  
mount s l~ort  h u t  int2nsi.w agroforestry extension t rz iz ing to the micldle- levcl 
project extension s t a f f  a s  ii program of trninin the trainer-s. I'he s u b ~ e ~ r :  TTlL coverage should be based on the pro jec t ' s  o~ jcct  L v e s r e T ' d  programs along 
with ex tens ion techriques. 

1 . 3  Inst i tu t ional  - Development 

The programs based on the 5 Rural Council areas are expected tc  perform as 
technical centers for the respective Rural Counci 1 where Formal and informa 1 
prac t ica l  trainings can b e  offered. 'The biotechnical. da t;a being generated 
w i l l  form the information base for  these trainings arid extension and technical 
services.  I n  a s  much as  possible, a l l  technical information generated by the 
project  should be processed to effectively service the training and extensio- 
e f f o r t s  within the project  area and be extended Eor others to benefit Erom. 
The training program wil l  be planned and executed by the technical team based 
a t  E l  Oheid in  conjunction. with the 5 ACFs a t  each Rural Council. The 
training programs w i l l  be both subject ( technical) and on ex tension tecnniques 
i development communications) . 

--- 
s m l e g e  of Fores trylFacu1 ty o t  Agriculture have indicated the i r  in te res t  
ard willingness to  par t i c ipa te  in a student par t ic ipat ion program, a t  MSC arld 
PR.D. levm.. 4 students would be awarded fellowships t o  work on specif ic  

i research i ~ j e c t s  .in the pro ect area. The problems would be identif ied and 
1 
1 : approved k hrough joint  consu i tations between he project  staff and Faculty of 

Agriculture. 



improving t he  inCorm;~tion base t:llrough (:he plarlnccl mapping ilnd f o r e s t  
inventory cover ing S . Korrfofan and S.  Uarfur ,  (WS' p r i o r i t y  nrcas ) , m i  b y  
developing and irnpl.enenting r e p l i c a b l e  models f o r  app rop r i a t e  resoi,rc:e use. 

Tile p r o j e c t  cho ice  of using t he  Ei.ve Kural. Councils (Kasga i l ,  tiarnadi, 
Dube i b a t ,  Habiel  l a  ar:d Er Kai~aJ)  <is t he  p r o j e c t ' s  del.i.very tsyslems or- 
i n s t i t u t i o n s  w i th in  t h e  Regional Government is a l s o  w ~ t h i n  (Xi' pol icy  of 
development admin i s t r a r i on  which aims ;it nlaximizing peoples '  par t ic . ipat ior1 31lcl 

d e c e n t r a l i z a t i o n  of government sarv I m s .  The choice oE the se  f i v e  liural 
Councils a s  the  i r ~ i t  i a l  p r o j e c t  i n t e rven t  i on  s i t e s  is x l s o  app rop r i a t e  because 
they i nc lude ,  and a r e  t he  i n t e  r - ac t  i  ve zones between nomads/'t r:atlshtmant ,ind 
s e d e n t e r i z e d / t r a d i t i o ~ l  a g r i c u l t u r e  a s  well a2 mechanized c o m e r i c a l  farming 
whose cconomic and s o c i a l  r e l a t i o n s h i p  needs re-enforcemen : a s   ell a s  thei r 
l inkage with the  nearby urban s o c i e t y  and economies. The r r o j e c t  a r ea  has 
r ecen t ly  undergone cons ide rab l e  p r e s s u r e  though not  t o  t he  same e x t e n t  as  the  
a r ea s  f u r t h e r  nor-h. The envisaged i n t e r v e n t i o n  i~ thus t h e l y  ard tlle 
i n u l t i - d i s c i p l i n a r y  e f f o r t s  w i l l  be e f f e c t i v e .  





I.. 2 L/ J/ 87 1. Sudan .Survey Department 

1.1 Mr. Moutasirn E l  'Sayeb, Aerial Pnotoyr;!phy 

(+28.4.8'1) 1 . 2  Mr. Abd Alla Ahmed Mohammed, Tophography Section 

22/4/87 2. National Remote Sensing Centre - NCR - [I of K 

1.1 Ismael Adam 

1 . 2  Azhari E l  Fadil 

3. Mechanized Farming Corpord t ion (IVlFC) 

1.1 Dr. Harbi, Acting Di r~c tor  General 

1.2 Mr. A l i  Ibrahim Khalil 

( 2/5/87)  1.3 Dr. Mohammed Osman M. Ibn Auf, Head, Planning Dept. 

4. USAID 

4.1  Dr. Hassan Mohammed Hassan, Director Regional 

Remote Sensing Centre - Nairobi 

(12/5 /87)  4 . 2  Mr. Abdel Rahman E l  Gurashi, Coordinator, 

Restocking of G u n  Belt - E l  Obeid 

26/4/87 5 ,  Central Forests Administration (CFA) 

5 .1  Mr. Mohammed Hanaf i Obeid, Acting Deputy Director, and 

Head h v n -  tory,  Reservation 6 Managernen t Section 



7. Forestry Research Centre, I F K C )  , Soba !&ZC) 

' 7.1 Dr. Tagel. Deen Husseirl Nasroun, Director, FdC 

8. Gum Arabic Company - LIJMCO 

8.1 Mr. EI'Hag Mekki Awouda, Deputy Ilirector 

9. Mr. A l i  E l  Torn, Consultant 

10. Geography Dept., Faculty of !lrts, U of i\ 

LO.  1 Dr. bionammed Oman E l  Sammani , Geographer, 

Rural. Development, Socio-econoinis t , Keg ional Planner 

11. Mr. Abul Gasim Seifed Din, Consultant 

12. Khartoum Province, Agricultural Affai rs  

12 .1  Dr. Farouk Ahmed Abd El Ghaffar, Director 

12 .2  Sid b e d  Kheiri, Deputy Uirector 

13. UNDP 

13 .1  :4r. J.  Kaqusrki., Program Officer 

14. FAOt s Fuelwood Project fo r  Sudan - CFA - 
14 .1  Mr. J. Ball ,  Project Manager 

1 4 . 2  Mr. A l i  Ahmed Saleem Project - Coordinator 



1. CARE - E l  Obeid 

1.1 Ms. Pata, AGroEorestry 

1.2 Mr. Khalid Roy, Head Stoves Extension Project 

1.3 Y r .  E l  Mahi Abbakar, Assistant Stoves Ext. Projoc t 

2 .  Government Secre ta r ia t  

2 . 1  H.E. >loilarnmed A l i  EL hfardi, Governor, Xorclofan Kegion 

2 . 2  Mr. Zein E l  Abdin E l  Hag, Acting Secretary General 

t o  the Regional Government 

3. Er Rahad Restocking of Gum Belt(KGB)/Nursery 

3 . 1  Mr. Osaan Babiker, ACF 

4. Jebel Care - Residence 

Enumerators ass i s t ing  Rural - Sociologist of Project 

Design Team 

4 . 1  Mr. Mohammed Hussein, ACF - E l  Obeid (UNICEF Women's 

Nurseries Project)  

4 . 2  Mr. Saad Khalafalla, ACF (RGB) 

4 . 3  Ms. Hijra Rahama Babiker, Extensionist Regional, MOA A 

4 .4  Gamal Abd E l  Samad, ACF (FEC-WN j 

4.5 Hajiz E l  Amin Range 4 Pasture Administrdtion 
I - < 

.-i ._.._.. - _  I .  . . . . . - 
' .  



u. Ed Ijubeibat K . C .  

6 . 1  Abd E l  k i z  Gisin Alla,  A0 

6 .2  Abu Zeid Abd E l  Gadir, Head Clerk 

6 . 3  Motlarnmed Adzin Younis , Fores t Ranger 

7 .  Government Secretariat; 

7 . 1  i4r. A l i  Gamma Abd Alla, Secretary General, KorJoEan 

Reg ion Goverrunerlt 

7 . 2  Mr. Abd A 1  la E l  'Toin - fiead ~\loinadic Adminis t ra t ion  

8. Forests Admi,~istration (FA) 

8.1 Abd E l  hamees Ibrahirn M. Madibbu, l)irector 

Regional FA 

9. Regional Ministry of Agriculture (ilMOA) 

9.1. Mr. Abul Gasim A l i  Abul Gasim, Director General 

9.2 blr. Ahmed A l i  Obeid Alla, Director Services 

and Horticulture 

9 . 3  Mr. Bakheit Mohammed Nusa, Head Field Affairs 

9.4 Mr. Mohammed A l i  Mansour, Director Extension 

9.5 Mr. Abd El Hameed I.M. Madibbu, Director FA (8.1) 

9.6 Mr. Khalid Abd Alla Shams, Director Natural 

Resources 



li). IJESARP 

L O .  1 Ur. Osrr~an Adam, i<esearcilcr i-lor t i c u l  ture (veg . j 
10.2 Mr. lclohamrrled MuKtltar, Iiesearcher Forestry 

11. E l  Obeid Crop Market 

11.1 Mr. Fath E l  Kahman Awd E l  Karim, Market A.O. 

12.  Planning Admin., Regional ivlinistry, Finance 6 E. Planiiing 

1 2 . 1  Mr. Ismael E l  Kahil, Director  

12.2 Abdalla A. Hamdook. Deputy Direc tor  

13. Rural Water Corporation 

13.1 E l  Hadl Mohammed AJaq, Executive Manager, 

North Kordofan 

14. Restocking Gum Be1 t Projec t  (IJNDP) 

14.1 Mr. Mahmoud Hirad Admin., Proc. Off icer  

14.2 Mr. Abd Alla Moharnmed E l  Hassan, Admin. Off icer  

15. District Council (D.C.) H.Q. - Dillirig 

15.1 Mr. Abd M l a  I d r i s ,  Executive Off icer ,  D i l l ing  D.C. 

16. MFC Habeil la  

16.1 Mr. Babiker Mohammed Ibrahim, Regional Director  
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Na tura.1 resol.lrce deve loplnen t projects  i n  Southern Kordofan ilave not i i~e t 
4 

the expectatior~s of  the sponsors i n  t e r m  of the i r  dc..leverne~lts because 1.i.t;tlu 
a t t en t ion  has been given to peoplet s views of relevant Jeveloptnent. 
Consequently i t  i s  recognized that  the socia l  acceptabil i ty of rura l ly  basztl 
projects  i s  necessary to ensure success and sustainabil  i t y .  

In the development of t h i s  project a socioeconon~ic survey was undertaken 
which has been used i n  the design of the resource rehabi l i ta t ion component. 
Although time prevented the tabulation and analysis  of a l l  the information, 
th i s  wi l l  be done and the survey w i l l  provide baseline informatior1 to asse:is 
the impact of the project .  In-preparation Eor the survey, the following s teps  
were under taken : 

a )  col lect ion of basic data on the population, cul ture  and economy from 
exis t ing l i t e r a tu r e  on the project  area. 

b) a preparatory 3 day v i s i t  to the  project  area to determine sampling 
s i ze  and procedures, and to nukc. contact with o f f i c i a l s  a113 
cornmuni t i e s .  During th i s  vis i t ennunera tors  were nominated among 
government fores t ry  s taff  and tney were briefed about the nature of 
t h e i r  assignment. Potential  sample vil lages were ident i f ied  m d  the 
q~iest ionnaire layout was generally decided upon. 

Uased on the f i r s t  v i s i t  and time avai lable ,  interviews were conducted 
with 150 heads of household from a s t r a t i f i e d  sample of f ive  vi l lages .  
Because of the role  of women i n  the economy a Cemale respondent was selected 
from each sampled vil lage.  A female ennumer:~tor was recruited spec i f ica l ly  
f o r  t h i s  purpose. A few transhumants and meclianized farmers were a l so  
interviewed. . 

Because of time l imita t ion,  data from about 100 respondents were processed 
manually, checked and cross-checked with the f i e l d  observation and group 
interview resu l t s .  A report of the resu l t s  is avmlable  from USAID/Khartoum. 
The findings serve as  a basis f o r  t h i s  socia l  sounchess analysis .  
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2 .  Oe~nog raphic Lanclscai  - p 
I 

'The f i v e  rura l  councils  which w i l l  be covered by the projec t  co~npr'iscd 
about 219,594 persons in  1983. With a na tura l  increase of 2.8% atmually tile 
population is about 250,000 p e r ~ n s  i n  1987. The  area i s  crossed b i - a r ~ n u a l l y  
by a large number of riornads in  t h e i r  north-south liiovemerit. 'I'he LS8.3 a 

population of the projec t  a rea  is  shown i n  Table 1. 

Table - 1: Project  Area Population By Rural Councils 1983 

Census Rural Council 'Total Urban Rural Nomads 
Code Population S e t t l e d  

TI1 Ed Debeibat 295-19 - -E!xl - 
202 81 Hamadi 15861 - 15861 - 
203 Habi l a  40573 - 36652 3921 
350 Er Rahad Town 16341 16341. - - 
30 1 Er Rahad Rural 91,210 - 85309 5901 
404 Kazgail 26090 - 26090 .. 

Source: Sudan-Uepartment of S t a t i s t i c s ,  1983 Census Preliminary 
Results . 

T'le population of the  f i v e  ru ra l  councils  is mo:stly s e t t l e d  (88% a r e  
s e t t l e d  ru ra l  and urban dwellers) .  The urban and nomadic population account 
f o r  7 .4% and 4.6% respectively.  The area covered by the f i v e  rura l  counci ls  
represents  one of the heavily populated areas  of Southern Kordofan Province: 
17% of the province's t o t a l  population and 20% of i ts  t o t a l  ru ra l  s e t t l e d  and 
nomadic people. Settlement has been st imulated recently by improved 
a v a i l a b i l i t y  of water and by f a i r l y  good, c u l t i v a b l e  land. I n  normal periods 
the  average a m u a l  r a i n f a l l  of 400-500 mms is adequate f o r  producing a range 
of crops and trees. A s  a r e s u l t ,  there  is an increase i n  landuse i n t e n s i t y ,  a 
decrease in  fal low periods,  and clearance of the  vegetat ive cover f o r  cropland. 

L 

The p a t t e r n  of slettlement and hence landuse i n t e n s i t y  varies  between t h e  
f i v e  rural councils.  This is indicated by the number of v i l l age  councils  and 
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Nrlmbe r ot' 
Vi 1 lage Total No. of Average Pop. - Rural Council Courlc i 1 s Vi llages of each Village 

Ed Uebeibar 6 
El Hamadi 8 
tiabila 6 
Er Rahad 2 80 
Kazgai 1 23 

Source: Field Survey - May 1987 

In the project area the family size is typical of settled rural 
communities in the Sudan: an average of 6-7 pec,ple. The ratio of young an3 
old persons is high, leading to a high dependency ratio. 

The education level among adult villagers is low. About 322 of t!w 
survey respondents have no schooling, while 27% have Quran~ic School 
education. Among the female population illiteracy is even higher. Some 13% 
of the sample had intermediate scnooling and 10% a post intermediate school 
education. The level of education for both sexes is higher among the youth. 

The population of the five rural qounci 1s has a high level of tribal 
complexity, yet it does not show a parallel sharp ethnic complexity as 
expected. The tribe rarely signifies ethnic identity, but a type of group 
identification arid association. Ethnic isolation does not exist and most of 
the villages are melting pots of many tribes. However, in the case of recent 
migrants from Chad, tribal, ethnic and cultural boundaries tend to be 
sharp. The nomads represent the most isolated community: their contact with 
the settled population is casual and limited. 

The ethnic and tribal pluralism is diluted by a common Islamic culture 
and the strong affiliation of almost all inhabitants with the current ruling 
Mahadest religious sect. This harmony in culture is manifested in 
cross-tribal self help committees, village counciis, and other local 
organizations. 
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2. Econornv and Land Use Svs terns 

'The increasiilg popuia t ion pressure on land sui table  fo r  cul t ivat ion a ~ l d  s 

arazi l~g has led to a decline in the t rad i t iona l  system of crop rotation and a 
long fallow period. In addition land fragmentation has increased due to lalid 
pressure and the Islamic law of i n h e r i t a x e .  As a resul t  the f r ag i l e  Goz 
s o i l s  upon which crops are grown have declined in  s o i l  f e r t i l i t y .  People arc: 
now shif t ing to use clay pockets within the Khor Abu Habil stream and loamy 
s o i l s ,  when available.  The population i s  increasingly vulnerable to drought. 
Tree products, especially gum arabic which used to provide a reasonable 
income, a re  no longer making much of a contribution to household incomes 
because most were cut down during the drought of 1984 when woodfuel and wood 
were the prime source of income enabling families to purchase food. 

The t rad i t iona l"  farming economy contains a broad spectrum of 
divers i f icat ion,  ranging from-pure crop production along a mix of emphasis 
between crop production, livestock and t rees .  The lack of a c l ea r  marketing 
and pricing policy by the government subjects people to  highly unpredictable 
prices and demand. Nith the unpredictable s i tuat ion of the physical 
environment, pr ices  and 'po l ic ies ,  households rarely succeed in  satisfying 
the i r  basic needs. Hence, needs a re  changing in quantity and quali ty.  
Aspi r a t  ions vary from subminimal requirements to adequate ones. 

The baseline survey indicates that  a significant proportion of the 
families a r e  nat producing enough to meet the i r  food requirements. Families 
averagc: 3 -4  sacks crf grain per mokhansas (about 2.0 acres).  The average s i z e  
Eamiiy requires 5 sacks per year and t h i s  was secured i n  1986/87 by only 73% 
of the sample. Thc re la t ively  favorable price fo r  cash crops combined with 
food r e l i e f  programs seems to have contributed to  many farmers a l locat ing more 
land and labor to cash crops, e.g. groundnuts, sesame and karkadi. Forests 
and areas of woody vegetation that  provided supplimental food, f uelwood, 
fodder, e t c . ,  have been cleared fo r  agr icul tural  production which is often 
practiced on a unsustainable basis,  par t i cu la r ly  on large scale  mechanized 
farms. 

In such an unpredictable s i tua t ion ,  many households have members, usually 
men, who migrate seasonally for  work. Crop production, the most precarious of 
the  economic a c t i v i t i e s ,  tends t o  be allocated t o  women. 

..' . 

Two important land use types of a purely commercial nature have recently 
been established i n  the project area which provide limited and mostly seasonal 
job opportunities. Tiese a r e  ( i )  the highly intensive f r u i t  o r  vegetable 
gardening along the Khor Abu Habila stream and ( i i )  the highly extensive b 

mechanized farming which i s  mostly concentrated in  Habilla Rural Council. 



I?lecllanized farmers represent a d i s t i n c t  urhan- based r ich pcop1.e e l i tr: . 
~ W ~ U  'They tend to have a mini~num attaclunent t o  the land and regard fo r  ics Eur:~!l-t: 

I productivi ty.  Over 751; of the people with n~echanized f a r m  iri I.labila are f r t~ i r~  
E l  Obeid, Dueirn, Bara, ~(adugli  and Di l l ing .  Being concentrated on clays,  
these large farms ?resent l i t t l e  competition to landuse on the Goz. TIM 
problem i s  tha t  the C;oz s o i l  is overused and the c l ay  s o i l  i s  the  ocly option 

- f o r  expansion to secure land fo r  agroforestry and Forestry ventures and the  
expanding t radi t ional farrning population. 

B. Sociocultural  F e a s i b i l i t y  

1. Plannine Based on Resource Inventorv 

The projec t  includes furids f o r  measuring and evaluating the  Eores t r y  
resource base. The information is expectyd to be used f o r  planning and 
managing the f o r e s t s  a s  well a s  monitoring condit ions over time. In the  
in te rp re ta t ion  of the da ta  i t  is e s s e n t i a l  tha t  people and t r ees  a r e  viewed a s  
i n t e g r a l  p a r t s  of a uni f ied  system. The ac tua l  s i t u a t i o n  can only be 
understood and thus appropriate plans devised if cause can be d is t inguished 
froin e f f e c t .  That is,  some of the  local  condit ions may be a response to 
socioeconomic forces in  general ,  while o thers  may o r ig ina te  from within the 
a rea  . 

The Monitoring and Evaluation Sect ion  of the  projec t  w i l l  provided 
household level  da ta  to fo res  t ry  department planners to ccmplement t h a t  
obtained i n  the  resource i n v e n t o ~ y  and may be ca l l ed  upon t o  help i n  the  
in te rp re ta t ion .  The head of the  sec t ion  may a l so  advise on a small number of 
c r i t i c a l  human indica tors  tha t  should be incorporated in to  the  monitoring 
system of the resource inventory. 

I t  should be remembered tha t  the  meaning of an indica tor  is o r t e n  the  
function of the values and object ives of the i n t e r p r e t e r .  If appl icable  and 
implementable plans a r e  to  be devised, i t  is important tha t  the perspective of 
d i f f e r e n t  ca tegor ies  of land users  is c l e a r l y  understood and taken i n t o  
account . 
2 .  Perception of Trees and the  Natural Resource Base 

While t r ees  and woody vegetation have always been pa r t  of the loca l  
landscape and played an important economic r o l e ,  l i t t l e  time and labor had t o  

1' go in to  maintaining t h i s  base. The basic be l ief  was tha t  the t r e e  was a g i f t  
from God and He replaced and maintained i t .  This  g i f t  provided food, fodder, 
and f u e l  f o r  the household economy and some products l i k e  gum had a cash  
marker. Both land pressure and the  ser ious  e f f e c t s  of the  1984 drought have 
led t o  a g rea te r  appreciat ion of t r ees  s ince  during the drought woodfuel and 

.: i.. . -- . . . . . .. .... . . . .. . , . . . 
.I, ';>..! , 



polrs providctl incornc f o r  numerous f a ~ u i  1 ies  I 1 r i I; i 1 f i r .  I I s L A  tc . 
The current  very h i g h  price f o r  gum arabic has crt?:lteil , i  ~ I t ~ ~ a ~ i d  t.:or I 

scedl i.1lgs. :4orcover, peoplc haw I~egcm to r'ca 1 i z e  tlliit t,ilc?y i ~ v c t  (1 ~ ' o l c  t o  
play i n  conserving the t r e e s .  

During the I ~ a s e l  i.ne survey respondents we re askcd about the i r react ion to 
the suggestion of thc projec t  focusing on the interp1;illting of t r ees  w i t h  
crops.  There was a high l eve l  of acceptance. This type of dgroforestry 
configurat ion i s  not new to them ?nd they know that  n pure crop stand has been Mc 
inefEective in  producing sus ta inable  y ie lds .  The rnajorlty of respondents a r e  
convinced tha t  the s o i l  has been overxz*  and its recovery i s  only poss ib le  
through a system of agrofores t ry .  The p o s s i b i l i t y  of access to seedlings is 
welcomed s ince  growth from the t r a d i t i o n a l  method of na tura l  regeneration is  
slow. Also, respondents a r e  q u i t e  aware of the decl in ing area of f o r e s t  
s tands s ince  i t  a f f e c t s  t h e i r  domestic economy. 

'Table 3 Perception of Tree arid E'ores t 
What the Tree and Forest Mean t o  You? 

Kesponse No. of 
ilespond. % of 'Total 

Respondents 

1. Source f o r  mult iple 
domestic uses 36 37.2 

2 .  Source of supplementary cash from 
sell  of woodfuel and o the r  by- 
products S 2 

3. Source of cash but not so  
valuable a s  crops o r  l ives tock 7 7 . 2  

4 .  Beauty of larldscape and p leasant  
t o  have around 2 2 . 1  

5 .  S~ulrce  of cash from Gum Arabic 
with minimum e f f o r t  10 10.3 

6.  Valuable f o r  res tor ing  s o i l  
f e r t i l i t y  8 8.2 

7 .  Control of dese r t  expansion 9 9.3 
8. A l l  above 18 18.6 

97 - 100.0 
Source: F ie ld  Survey - May 1987 

About 60 percent of thc  interviewees repor t  having recent ly  planted a 
t ree .  About half of them planted t h i s  year,  whi:e most the  others  d id  l a s t  
year.  This  p lant ing  is a result of the  GOS e f f o r t  to  focus on acacia senegal,  
f r u i t  trees and shade t r ees .  The responses show a high demand f o r  seedl ings .  
The p ro jec t  is designed t o  focus on meeting t h i s  demand, disaggregated by sex 
and farming system. 



3 .  Ikono~n i c  Incen t i v~ 

The in i  t i a l  react  ion (jf farrrlers in  tlie project  drca i11tliciil.e~ ~ h a t  tlierc 
i s  an mmet demand f o r  seedlings,  especia l  l y  dcac: ia senegal.  I'his clernand rrlus L 
bc placed within the current  co~ l t cx t  of the high p r i ce  f o r  gum arabic  bul 1l:jo 
the other  benef i t s  such a s  so i  1 f e r t  i L i ty atid Eodder. (The pods from acac i a 
seneyal arc  used t o  feed goa t s . )  In  s p i t e  of the i n i t i a l  i n t e i e s t ,  the 
projec t  needs t o  understand Inore about the gun arabic  marketing sys te r~~  in the 
p ro jec t  area.  Research in  DarEur Province and o ther  p a r t s  of the country have 
revealed tha t  there  are  severe corlstraints  which make production unecono~nical 
among the poorer s t r a t a  of t r a d i t i o n a l  small farmers. Eecause of seasonal 
cash cons t ra in t s  farmers of ten have to r e ly  on the cos t ly  s h e i l  stem to meet 
domestic needs. Under the s h e i l  - system, p r iva te  loans in  terms of cash, goods 
o r  water from v i l l a g e  merchants o r  intermediate t raders  a r e  made to fanners,  
t i e d  t o  payment i n  gum a rab ic  o r  another crop. Because tartners who resor t  to 
the - s h e i l  system have no bargaining pos i t ion  they receive very low pr ices  f o r  
t h e i r  crop. Even i f  not involved i n  ~ i l e  s h e i l  system, srnail producers usually 
sell to t r ade r s  within the v i l l age  a n m e  producer p r i ces  offered vary 
subs tan t i a l ly .  Moreover, taxes and cesses may be levied a t  the producer 
level. Thus, rnany fac to r s  en te r  in to  the question of the p r o f i t a b i l i t y  of 
producing gum arabic .  The Monitoring and Evaluation Off icer  w i l l  ensure tha t  
the system operating in the projec t  area is well understood and ~nonitored. 
During the projec t  evaluat ions an economic analys is  w i l l  be done to help 
determine in  which geographic areas  and to what extent the projec t  sho~lld 
focus on acacia  senegal,  expecial ly taking in to  account the economic 
p r o f i t a b i l i t y  a t  the producer level .  

Woodfuel is increasing i n  cos t  i n  terms of cash, time and e f f o r t .  
Although rural households usually r e ly  on fuelwood as  t h e i r  main source of 
cooking f u e l ,  most supplement t h i s  with c h a r w a l .  I n  the  base l ine  v i l l a g e  a 
sack of charcoal c o s t s  about LS 15-20 compared with less than LS 10 p r i o r  t o  
1984. Most households use a t  l e a s t  one sack a month. In  terms of walking 
d is tance  to the  main source of fuelwood, some 40 percent of the respondents 
repor t  tha t  i t  is over one km, whereas before the drought only about 13 
percent had to  go t h i s  f a r .  

4 .  Land and Tree Tenure 

During the  base l ine  study farmers expressed concern over the a v a i l a b i l i t y  
of land f o r  tree planting and the r i g h t s  to  land and t r ees  planted.  Table 4 
shows the  average area of land cu l t iva ted  per family. 



Area 1987 Pr io r 
No. of '1 t o  1984 No.R. ", 
respondents 

---. 
10 31.3 Less than I; 3 16.6 

6-10 5 15.6 S 16.6  
11-15 5 L5.6 - - 
15- 20 7 21.9 13  43 .5  
21-25 5 15.6 7 23.3 

Source: Field Survey - Nay 1987 

In genera l ,  land i i l  the projecc area  can be c l a s s i f i e d  in to  three 
ca tegor ies :  a )  privatel ir  held and contro l led ,  such as n~echanized farms, b )  
s t a t e  land, such as aazetced f o r e s t s ,  and c )  con~munal author i ty  land. [ a  the 
Lat ter ,  i t  is the local  t r a d i t i o n a l  leader,  the sheik,  i~ho has author i ty  to 
a l l o c a t e  land which is urlclai~ned and unused. Land once claimed and used b y  a 
farni ly  can be inher i  ted. 

The basel ine study because i t  focused on landholders does not reveal any 
sharecroppers o r  landless r u r a l  v i l l age  dwellers.  However, cliscussions in the 
a rea  d i d  ind ica te  t h a t  rent ing ,  sharecropping and landlesses prevai l  but the 
extent  is unknown. Among those interviewed most had inher i ted  t h e i r  land, and 
a few (10%) had recent ly  been permitted by the sheik to  c l e a r  a p l o t .  The 
s t r u c t u r e  of the population i n  terms of r igh t s  to land w i l l  be one of the maill 
poin ts  covered i n  a rapid reconnaissance which w i l l  be conducted i n  each 
v i l l a g e  i n i t i a l l y  designated by the projec t  a s  one to receive in tens ive  
coverage f ran a Vil lage Council Extensionist .  I f  the  land ownership s t r u c t u r e  
is highly skewed 50 tha t  the d i s t r i b u t i o n  of benef i t s  from the agrofores t ry  
a c t i v i t y  would be highly inequitable,  the v i l l a g e  w i l l  not be included as a. 
pa r t i c ipa t ing  v i l lage .  

A woman may inheri-t  a small parce l  of land from her f a the r .  Upon marriage 
a woman is usually a l loca ted  a p lo t  of land a t  hei- mari tal  homestead upon 
which she is expected t o  produce Food f o r  the household but may a l s o  have a 
small piece dedicated t o  a cash crop over which she cont ro ls  the earnings.  In  
Northern Kordofan research has revealed t h a t  the  men's p l o t s  a r e  dedicated t o  
production of crops f o r  s a l e  and although women and other  family members labor 
on these f i e l d s  the men contro l  the  income from them. 



During the base1 ine survey the ceservat ions expressed about agrofores try 
zenterl=d primarily on lend scarci ty ,  land r ights  and maintenance of owilersl~ip 
of plots.  The Land and t ree  r ights must be c lear ly  st ipulated and agreed upor! 
within each vil lage which par t ic ipates  in the agroforestry, as well as the 
part icipatory fores t ry  management ac t iv i ty  before project a c t i v i t i e s  are  
implemented since if th i s  i s  not done the a c t i v i t i e s  have l i t t l e  chance of 
success. 

Mechanized Farms 

Mechanized farming in the project area and Sudan in general, contributes 
to accelerating the ra te  of s o i l  erosion and represents a real  danger to  
exis t ing fores t s  and woody vegetation. In Habilla Rural Council alone one 
million feddan are under mechanized farming and an additional one half mill ion 
Feddan a r e  s la ted t o  be placed under lnechanized Earrning within southern 

.Korddan. Mechanized farming presents a major blockage to deve loping and 
implementing a proper land use policy within the region. While there are 
regulations which m i  t iga te  against the destructive aspect, the crucia l  problem 
is the lack of willpower to enforce the exis t ing regulations. The owners 
themselves a re  interested in  short term p ro f i t s  and usually have no commi tment 
t o  the land beyond th i s .  When returns decline as  a resu l t  of of s o i l  
degradation, they move to another area, e i t he r  registered or unregistered, 
c l ea r  the land and begin operations there. 

Mechanized farming began i n  the 1950s in Eastern Sudan and has spread to 
other good farming areas. The intent  was the production of grain a t  low 
pr ices  and u t i l i z a t i on  of the clay s o i l s  fo r  l a r  scale  production. Land is 
leased by government in p lo t s  of 1000-1500 fed i -~s  :o individuals o r  f irnls. 
The leasers  a re  provided with access t o  c r ed i t  , other ;~nportant f a c i l i  ties and 
commodities. While the leaser obtains a long term lease he is to renew h i s  
1 icense annually. Fees a r e  minimal. Regulations ex i s t  which s t z t e  proper 
crop rotation, the establishment of shel ter  be l t s  and crop choice, but these 
have never been observed. The main factor  preventing enforcement is the 
p o l i t i c a l  and f inancial  power of those who lease the farms. In fac t  a large 
proportion of the farms a re  not even registered and licensed, but these a r e  
recognized in that the holder has access to c r ed i t  and other benefits through 
the Mechanized Farming Corporation (MFC) . 



Cot1 trol. ilntl m g l ~  la[; ion of 111ec1larl i zed I I :  i.s I I C Y ~ I I ~  t:li(: r q  i (.)il;i I 
;~ovt:rraaent ' s powc I:. Mc:cllc;ni zed farnlillg i:; ccsl t r i l l  t y dm ill i :; t e  red f l'olrl l;iw 
:~lecha~ii ;:cd Fanning Corporation i t h r  tourn. 111 cl~e pro  j ecr.  are;^ c ~ l o  ;&'(: 
ofEicer ill Ilaljilla i\ur,il. Council n i s  recently ~I-.lt(:d tliat t i tc  anrii~al l i c e n s ~  
cannot he rcriewed unloss the lcaser agrees to uridertake the planting oC s 
she l te r  be l t .  None have abiiicd by  tllis. I n  rr l  e f f o r t  to sti111111iite p l a n t i ~ ~ g  
111 I-iabi l l a ,  acacia senegal seeds were 3is t ribu teci to ~liechanized faras  iri the 
1!185/8b season for  she l te r  be l t s ,  bbt ill n.o case was pl.antirig reported. I t  
should be notc4 however, that many of tlie Fdrms are  managed by CI 

representative of a Eirrn or by a hired manapr ~ h o  does not have the power to 
dec ide. 

Thus, under the project  s t t en t i on  rnust be given to ways to s top the 
dest ruct ive  use of land in the project  area. Consideration wi l l  be giver1 to: 

the fores t ry  department gazett ing areas which a re  su i tab le  f o r  
planting fo res t s  and to protect  exist ing stands of t rees  

IJSAII) policy dialogue with GOS including a t t en t ion  to revision of laws 
pertaining to ~nechan i zed farming and mechanisms kor enforcement of 
regulations 

assistance to  the local mechanized farming corporation of f ice  i n  the 
project  area to enable i t  to  non nit or Earrns and enforce regulations,  
and 

extension a c t i v i t i e s ,  e.g. seminars, aimed a t  the holders of the farms. 

The resource inventory maps should be used to help the regional government 
and local  mechanized farming corporation o f f i c e  to determine the extent  of 
regulated and unregulated mechanized farming in the area. 

6 .  Local Organization 

As discussed i n  the section on Sociocultural Context, there a re  numerous 
vi l lages  within the project  area. Although these tend to be heterogeneous i n  
terms of t r i b e  and ethnic a f f i l i a t i o n ,  the degree of cooperation is re la t ive ly  
good. I t  is primarily the newcomers and .?omads who are  on the fr inges of 
local  society.  The vi l lage community tends to be held together poli : . ical ly by 
the sheik who holds LT hereditary posit ion that  resides r ~ i t h i n  the senior 
extended family of the claimants to  the area. The sheik is powerful since he 
has r igh t s  t o  a l loca te  unclaimed land. He is the t r i b a l  leader of the senior  
group and hence po l i t i c a l  leader of the e n t i r e  vil lage.  In many cases he is 
a l so  the  re l ig ious  leader. In the baseline survey the majority of respondents 
considered the sheik as the best channel f o r  approaching the community i n  
regards to deveioprnent a c t i v i t i e s  and mobilization of the people. They d id  
not ru le  out the use of the vi l lage council as  a voluntary parliament which in  
most cases functions closely with the vi l lage sheik, They a lso  s ta ted tha t  



tl~err: i s  a rolt? to be playcd by Llle educat;ed c:l.itcs 
unders tarid thc language ok goverrirncn t off  i;i,al.s ant1 
press i.11g slat t e r s  upwards tlirough atl~airiis t ra ti ve chanmls 

'file v i  1 l q e  counci 1 consis ts  OF men selected by thci r respective vi 1 l a g e .  
1,1 the case of a large e thnical ly  diverse , , illage, menhers are seLect.ed to 
represent the difkerent  t r i l x s .  'The vi l lage council i s  endorse by the rural  
council as the representative body of a g row of vil lages or one vil lage.  Thc 
functions of the vil lage council a r e  not c lea r ly  defined by any standard 
regulat iom.  They range from securing ratiorled co:nmodi t i e s  to s e t  t 1 irlg 
disputes,  organizing se l f -help  a c t i v i t i e s  and discussing problems. I t  is a 
voluntary organization which provides a link between the rural  council and i t s  
people. I t s  influence and power a re  determined by i t s  honesty and e f fec t ive  
performance in vi l lage matters. A v i l lage council may co l lec t  Eunds fo r  
se l f -he lp  a c t i v i t i e s  and is accountable f o r  these. Also, i t  may appoint 
special  se l f -help  committees, such a s  water supplv and education. The l i f e  of 
such a committee terminates upon completion of the Jpeclf ic  assignment. 

Because of the prevailing vi l lage level organizatio?, i t  is ~easonable  to 
an t ic ipa te  tha t  the necessary level  of se:lF-help contrlbut,ions and managment 
w i l l  be forthcoming for  the agroforestry ac t i v i t y  and the par t ic ipatory 
fo res t ry  management ac t i v i t y ,  i f  they provide an adequate economic returrl to 
the v i  l lagers.  The 2rocess fo r  s e l ec t  i.ng part icipating vi llages , however, 
wi l l  include a rapid reconnaissance of those vil lages s la ted For i~lvolvernent. 
The reconnaissance wi l l  include obtaining information on previous self-nel.2 
e f f o r t s  to determine the organizational s t rength  i n  the vi l lage.  

7. Par t ic ipat ion 

During the baseline survey respondents expressed a willingness to pract ice  
agrofores t ry  and par t ic ipate  in  t h i s  par t  of the project .  (Par t ic ipatory 
Eores t r y  managernent was not discussed wi th  them. ) The type of par t ic ipat ion 
mentioned is shown i n  Table 5. 

Table 5 - Forms of Cooperation 
No. of % 
Respondents 

1. Cash and manual e f fo r t  

2 .  Abide by any set regulations 
and advises 

3 .  Help i n  organization and 
ex tens ion 

4. A l l  above 

Source: Field Survey, May 1987 
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:4oreover, Inore tllilrl llireo Euurths stated that the pooplc sl101r1ti he 
respmsil) le fu r  the ac t i v i t y ,  with t 1 .  help i n i t i ~ l l y  fro111 the 
government. 'Tr~o i l~pec t s  of th is  ~ l r e  inportant:  the anticipated Ixnefi  t s  a t d  
the general view ok the Forcstry Department. t t :  direct  econornic Ijenr:Eics ar:: 
not. Eortllcorning in the ,qrofores  try arid the part icipatory Eores try inanageimnt 
a c t i v i t i e s ,  then par t ic ipat ion can be expected to Ealter  anti stop. 

I t  is important to note that the local people tend to view the Forestry 
department as  interested in  protecting t rees  vis a vis the local, people. 
Based on previous exper'lerlc,e, th i s  general suspicion makes i t  even inore 
essen t ia l  f o r  the project to us(: written formal agreements which specify the 
responsibi l i t ies ,  r igh ts  and obligations of the forestry department and the 
vil lage o r  group that  will. pa r t i c ipa te .  I t  is essent ia l  that  both the 
agroforestry and par t ic ipate  fores t ry  a c t i v i t i e s  u t i l i z e  wricten agreements. 
The agreement w i  11 include terms which w i  11 Faci 1 i t a t e  the financial  
susta inabi l i ty  of the ac t iv i ty .  Many of the de t a i l s  on how things wil l  be 
done w i l l  be l e f t  t o  the local en t i t y  but project  personnel need to help 
ensure that these are  reasonable and sustainable. 

An added benefit  w i l l  be reaped by some vil iages in  terms of improved 
access to  water since the nurseries must have an adequate supply. Especially 
during the dry season people are  accustomed to  buying water and hence the well 
could provide an added source of income. In vil lages where the purchase of 
water i s  t ied to  the she i l  system i n  exchange fo r  gum arabic,  i t  is worth 

7 p i lo t  test ing the provision oE water on c red i t  from the project well. 

In regards to the par t ic ipat ion of women, the men interviewed generally 
agree that  women could be very active and e f fec t ive  if they had the chance to 
receive extension advise and had a defined role. This reaction is due to the 
predominant role of women in agr icul tural  operations. Women's par t ic ipat ion 
i n  nurseries,  community fores ty and a c t i v i t i e s  related to  fuelwood supply is 
expected. However, care  should be taken to avoid them doing a l l  the work 
while the d i r ec t  benefits ,  especially f inanc ia l ,  w i l l  be mainly reaped by the 
men o r  community a t  large. 

Because of socia l  norms when women attend meetings with men, they do not 
speak out o r  if  they do what is said is f i l t e r e d  through socia l  expectations. 
For t h i s  reason, the project w i l l  promote special  women's groups and 
committees so that  wornen's views can be adequately expressed and that  women 
have a say i n  project  a c t i v i t i e s .  Combined with t h i s ,  femaie vi l lage 
extensionists  w i l l  be recruited and trained to work with women. 
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8. - Village Council Extensioni.sts - 
The project poirlt of inte~+act ion w i  t i 1  Earrners arid v i l  Lagos wll 1 be r . 1 ~  

Village Council Extensionists. I t  is essentidl that the person have good 
rapport and be respected by those helshc i s  expected to serve. Since rnost of 
the full-time farmers in the area are wornen, a female would be I~e t t z r  a h l e  to 
work w i  ti1 them. During the i n i t i a l  contact session with each participating 
village, the responsibil i t ies of the J3xtensionisr.s will be explained and 
reasons f o r  preferring women in this job discussed. The c r i t e r i a  f o r  
selection will be explained aid suitable members of the com~uliity urged to  
apply to the project off ice.  The c r i t e r i a  should be: a member of the 
community to be served; a t  least  25 years old;  experience in self help, 
cooperative or similar group ac t iv i t i e s  (preferably as a leader) ; l i teracy ; a 
good farmer; and acceptable to the village/conununi ty. While the project d i l l  
se lect  the person Erai among e l ig ib le  candidates , the respective village 
women's group or village council shou1.d be request\!d to endorse the selected 
candidate. 

Literacy w i l l  not be required for  female workers since normally only 
younger women have had an educaiion, but because of their  age they would not 
be respected as  an extension worker. For the i l l i t e r a t e  female extensionis ts 
, a younger wman w i l l  be hired to ass i s t  in  the reporting and monitoring 
tasks. 

Beneficiaries and Benefit Incidence 

A range of organizations and people w i l l  receive direct  benefits from the 
project. The agroforestry and forest  management sc t iv i  t i e s  w i l l  be 
implemented in  f ive  rural councils. Two hundred villages are expected to be 
actively involved in the agroforestry activity.  These villages will have 
improved access to seedlings or seeds and to extension advise. A s  a resul t  
approximately 60 percent of the household (or roughly 7,00 households) are  
expected to  receive a significant level of benefits from adopting 
agroforestry practices. These benefits w i l l  be in the form of improved s o i l  
f e r t i l i t y  as  a resul t  of conservation of the so i l  and the addition of organic 
matter and nitrogen, an increase in the supply of forest  products such a s  
fodder, fuelwood sad poles; an increase i n  cash income from the production of 
gun arabic and horticultural  products; and an increase in the supply of food, 
such as f r u i t s  and vegetable, for  domestic consumption. At least  50 percent 
of the farmers ut i l iz ing improved agrof orestry practices and d i rec t ly  
benefitting from these w i l l  be  women. 

In  addition approximately 30 villages a re  expected to be involved in  the 
management of newly designated community forests.  They w i l l  receive technical 
advise and access to seeds or  seedlings. Their participation i n  the 
management of community forests  w i l l  result  in  access to forest  products, and 
a decrease i n  s o i l  erosion. The community as a unit  may receive rever..de from 
the sale  of wood. Also small. groups and individual may benefit from 
management of private forests .  From these they w i l l  receive cash from the 
sa le  of products. 



Approxir~~aealy 120 people from the f i ve  rural  couricil areas xi11 be 
ernployed under the project ,  tlalE of these should be wornen. They wil l  benefi t  
not only f ran a cash income but dlso on the job and spc.cia31 t ra i~l i i ig .  
Furthermore, i;(S persorlnel will receive special  training Eor the work they 
;ri 11 undertake in the rehabi l i  t a t  ion component. Approxi~n;~c?.ly 20 of these 
o f f i c e r s  w i l l  a lso  receive short term, out of country t ra ining.  

Under the resource inventory component, s i x  people w i  11 rece i ve short  
term, out of country training and an addit ional  20 people wi l l  par t ic ipate  i n  
t ra ining workshops held i n  the Sudan. As a resu l t  these people w i l l  enhance 
the i r  capacity i n  remote sensing ar~ci Forest irwentory techniques which snould 
increase the demand fo r  their- services.  i n  addition some of these people 
w i l l  be hired urlder the project  to undertake specif ic  tasks. 

The ant ic ipated users OF the resource inventory a r e  various centra l  and 
regional governr~ient organizations. The Central Forest Department as  the 
priiicipal beneficiary w i l l  nave base maps and spec i f ic  fores t ry  information 
from which to develop management and rehab i l i t a t ion  plans and to rnoni tor  
Eores t resources. The base maps and tile resource inventory data a r e  expected 
to be , u t i l i z e d  by the Relief and Peiiabilitation con~~nissiori to identify 2nd 
rehab i l i t a te  de'sertified areas.  The extent  that these and other o rgaa iza~ions  
use the information fo r  2olicy Formulation, planning and prograrn/project 
implementation, rura l  farmers i n  southern Kordofan and southern Darfur w i l l  be 
the indirect  beneficiaries.  
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SlJbblAKY OF ECONOMIC /\NU FIiVAt.Il:I/U, ILWYSI:; - 
1)efore:;tntion i n  tile Sudan, ;is in other  countr ies  of Sub-Saharan Africa i; a 
problem which now threa tcrw the cilready precariotrs s~rbs is tancc  o: a l a r g e  
proport ion of rura l  populatiorls. 'This "other energy c r i s i s "  an tecedcs tho 
pe t ro le i~n  based energy c r i s i s  of the 70 ' s  and 1s f a r  more menaci~ig i n  i t s  
implications. Trees a r e  multipurpose con~rnodi t i e s ,  the progressive loss  of 
w~lich i s  undercutting the p r d u c t i v e  base upon which ru ra l  economic a c t i v i t i e s  
depend. 

'Trees a r e  useful to human beings in two ways: d i r e c t  - as  producers of a wide 
var ie ty  of goods, co~nmonly c a l l e d  "fores t  productst1'  and ind i rec t  - a s  
custodians of favorable environmental condit ions.  Both a r e  indisputably 
e s s e n t i a l  to the well-being, indeed to the survival ,  of mankind. 

Although i t  is  rather. easy t o  measure the d i r e c t  benef i t s  of r e fo res ta t ion ,  
the  investments and the products being quan t i f i ab le ,  i t  is not so easy t o  
measure the ind i rec t  benef i t s  as these benef i t s  a r e  not d i r e c t l y  quaiit i f  i a b l e ,  
p a r t i c u l a r l y  within the scope of a d i s c r e t e  f o r e s t r y  p ro jec t .  

These ind i rec t  beneEits a r e  referred t o  a s  "ex te rna l i t i e s"  and may include one 
o r  more of the foLlowing: 

Reduced s o i l  erosion.  
Reduced s i l t a t i o n  of reservoi rs  and i x r e a s e d  l i f e  of darns and 
hydro-electr ic  power p lants .  
Increased nav igab i l i ty  of streams, r i v e r s  and increased i rr igacion 
po ten t i a l .  
Reduction i n  the  Loss of b io logica l  d i v e r s i t y  and protec t ion  of 
wi ld i i f e .  
Reduction i n  s o i l  compaction, increased microbial a c t i v i t y  and 
enhancement of s o i l  f e r t i l i t y .  
Ava i l ab i l i ty  of increased animal fodder f o r  p a s t o r a l i s t s .  
Elimination of population displacement t h a t  would resu l t  because of 
environmental degradation. 
Reversal of the processes leading to d e s e r t i f i c a t i o n .  
Increase i n  s o i l  productivi ty through improvement i n  physical ,  
chemical and b io logica l  proper t ies  of s o i l .  

They a r e  ca l led  e x t e r n a l i t i e s  because they a r e  not d i r e c t l y  recoverable 
p ro jec t  autputs  and, unlike the d i r e c t  benef i t s ,  do not accrue to any s p e c i f i c  
individual  o r  a group. I t  may be s t a t e d  here tha t  not a l l  of these ind i rec t  
benef i t s  w i l l  occur in  a given locat ion.  In the projec t  a rea ,  however, items 
l i s t e d u n d e r  1, 5 ,  6 ,  7 ,  8 a n d 9 w i l l  apply. 

The approach, therefore,  used f o r  the  economic ana lys i s  of t h i s  p ro jec t  has 
been t o  use methodologies t o  s u i t  various components and r e l y  as  f a r  as  
possible on measurable outputs.  Where such measurable outputs do not e x i s t  
(Resource Inventory), t h e  ana lys i s  of poss ib le  options has been done t o  a r r i v e  
a t  the least cos t  option. 



1 t m y  b e  r e i  teratcd here t h a t ,  w l i i  LC cvnluat  ing tlw cxor~omi.~ ariil J.ys i.3 ol' I:!ii. 5 
projec t , one rnus t  not lose s i g h t  of tlic: i.nt1.i. rec t; I)r:nc:i'i. ts tiial: ;.iCC['U(: ti) r;lle 
soc ie ty ,  as has been discussed e a r l i e r .  

ltc:sour'cc: I nveri to ry Cornponeri t -- 
I n  order  to identiEy and assess  f o r e s t r y  resources in  the project  a r m ,  and 
southern E(ordofi;rl arid southern Darfur, t h i s  projec t  w i  11 use satel.  Li t c  
(Landsat) da ta  to c r e a t e  base maps and f o r e s t  resource maps on a 1 :250,000 
sca le .  These maps a r e  e s s e n t i a l  intermediate s tage  output ,  necessary i n  
formula tirig and implementing the resource rehabi 1 i t a t  ion cosponent of the 
p ro jec t .  However, t h i s  output w i l l  benefi t  not only t h i s  projec t  but a l so  m y  
o the r  p ro jec t s  in  the region covered by t h i s  exerc ise .  Since t h i s  output has 
s ign i f i can t  s p i  11-over benef i t s  which a r e  d i f f i c u l t  to quantify,  the economic 
ana lys i s  of the  resource inventory component of the p ro jec t  is ca r r i ed  out 
separa te ly  from that  of resource r e h a b i l i t a t i o n  component. Economic ana lys i s  
is performed to  s e l e c t  the l eas t - cos t  design among a l t e r n a t i v e  options.  

Three a l t e r n a t i v e  options can be employed to obta in  the  maps and data as  
c a l l e d  f o r  under the projec t .  

Each of these options is discussed below: 

Option 1: Under t h i s  option,  s a t e l l i t e  imagery w i l l  be the primary tool f o r  
t he  mapping exercise.  Data and imagery w i l l  be used f o r  development of base 
[naps, i n i t i a l  s t r a t i f i c a t i o n  f o r  vegetation mapping, and a f t e r  t e s t ing  the 
va l id i ty  of s t r a t i f i c a t i o n  through a e r i a l  photography and ground checks, i t  
w i l l  form the basis  f o r  f i n a l  ana lys i s .  This opt ion  a l s o  involves high 
resolu t ion ,  large sca le  a e r i a l  photography f o r  sub-s t r a t i f  i ca t ion ,  covering 
10% of the  area  and ground surveys f o r  inventory. The ground surveys w i l l  be 
ca r r i ed  out over an area  of 0.1% of the t o t a l  projec t  a rea .  This is a 
3- t i e r e d  methodology t h a t  has successful ly  been employed f o r  mapping and 
vegetation inventory. The estimated expenditure f o r  t h i s  option i s  l ike ly  t o  
be $3.0 mi l l ion  and LS 5.0 mil l ion.  This amounts to  approximately 17 cen t s  
per  hectare,  assuning most of the  imagery is avai lable  and already procured. 

Option 2. This option w i l l  r equ i re  a synoptic a e r i a l  photo coverage of the  
e n t i r e  projec t  a rea ,  approximately 25.0 m i l  l ion  hectares .  Besides, the  high 
reso lu t ion  l a rge  sca le  a e r i a l  photography ever 10% of the  a rea ,  0.1% ground 
survey, a s  required under Option 1, sh&X a l s o  have to be ca r r i ed  out .  
Estimated expenditure f o r  t h i s  option exceeds the  es t imate  f o r  Option 1, as - 
included i n  the following Table, by about 1.5 mil l ion,  cost ing about $0.22 pe r  
hectare.  These estimates a r e  f o r  black and white photography a s  agains t  color  
p r i n t s  obtainable under Option 1. 

Option 3 .  Under t h i s  option,  t h e  e n t i r e  area  w i l l  need t o  be ground 
surveyed. Using a sampling i n t e n s i t y  of 2.0%, 1/50th of the areas  w i l l  need 
t o  be physica l ly  traversed and measured. A par ty  of surveyors cons is t ing  of 
8-10 persons can cover 20 feddans o r  approximately 8 ha. each day. For 2.0% 
of 25 mi l l ion  ha. - i.e. 0.5 mi l l ion  ha. ,  i t  w i l l  take 62,500 pa r ty  days f o r  
completion. Assuming 10 p a r t i e s  working simultaneously and 150 work days i n  a 
year  ( i n  view of ra iny  season) i t  w i l l  take over 40 years  to  complete the  
ground survey. 



itesource Rehab i 1 i ta  t ion Component 

Fillancia1 ;ind Ecotlorliic Analysis were ca r r i ed  out f o r  four models under t m  
Resource Rellabi 1 i t a t  ion component. T!iese four models are as f  o l  lows : 

1. Improved Tradit ional  Bush Fallow 
2. Mixed Tree Alley Cropping 
3 .  Part icipatory/Social  Forestry 
4.  Natural Woodland Management 

For each model., the net benef i t s  of in tervent ion  a r e  ca lcula ted  on a yearly 
basis  over a period of 30 years. The projec t  cos t  is based on the USAID a ~ i d  
GOS contr ibut ions  and a r e  spread over the f i r s t  6 years of the projec t .  The 
benefj t / cos t  r a t i o  is computed f o r  discount r a t e s  of 2.5%, 55, and 83, by 
dividing the present  value of benef i t s  by the present  value of the projec t  
c o s t .  In  addi t ion ,  the f inancia l  and economic ra t e s  of re turn ,  i . e . ,  the 
r a t e s  a t  whim the present value of benef i t s  equals the present  value of cos t s  
a re  ca lcula ted  f o r  each model. 

2.0 Financial  versus Economic Analysis 

The purpose of f inanc ia l  analys is  is t o  ensure tha t  projec t  a c t i v i t i e s  can be 
paid f o r  and to  determine the p r o f i t a b i l i t y  of the projec t  from the standpoint 
of an individual  o r  public  f o r  whose benef i t  the  projec t  is undertaken. 
Economic analys is  is concerned with the s o c i a l  p r o f i t a b i l i t y  of the p r o j e c t ,  
i . e . ,  the r e l a t ionsh ip  of the cos t s  incurred and the benef i t s  obtained by the 
socie ty  a s  a whole. 

For the purpose of ca lcula t ing  re tu rns ,  f inanc ia l  analys is  considers the 
return to  the family labor,  whereas i n  the economic analys is  re turn  to the 
nat ion a s  a r e s u l t  of cash crop export  is the focus of a t t en t ion .  Thus, 
returns from sesame and groundnuts, a s  well as  gum arabic  a r e  much higher i n  
the economic ana lys i s  than i n  the  f inanc ia l  ana lys i s  case. Accordingly, 
marketing and other  c c s t s  associated with exporting the products a r e  included 
i n  the economic ana lys i s  but do not appear i n  the f inanc ia l  analys is .  

In the ca lcu la t ion  of projec t  cos t ,  f inanc ia l  analys is  is based on the  USAID 
contr ibut ion  component converted a t  the  "bank ra te f1  of LS. 4.  I/$, versus the  
opportunity exchange r a t e  of LS.6/$ used f o r  the  economic analys is .  

3.0 Estimation of Costs and Benefi ts  

3.1 Existing Cropping Sys tem 

Agroforestry, i .e .  models 1 ,2  and 3 ,  is intended t o  replace the  current ly  
pract iced cropping system. The l a t t e r  cons i s t s  of cu l t iva t ing  t h e  land f o r  
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To estimate the return to family I.abor', net ratilrns Eror~~ sargllurn, I I I L  1 l.?t, 
sesame, drld groundnuts a r e  calculated on per ftxltlari basis, i ~ss~ .~n i i r l g  a 
declining crop yield over a 10 year period. For the purpose of ycar1.y y-itt1.d 
and return calculations,  a 10 year cropping-1.0 year f a1 low cycle is a:;su~netl. 
'I'hus, the crop yields a re  a t  their  highest levels for  years 1, 11, and 21, t~tlt 
;-~raduall.y declirie a t  an iiverage drop ra te  of between 1.8% (groundnuts) a ~ t l  
4.6% (mil le t )  over a 10 year period. In addit ion,  there i s  a return firom 
fueldwood in  years 10, 20 and 30 based on a re la t ive ly  low growth ra te  of 0 . 1  
cubic meter per feddan per year. 

3 . 2  Iinproved Traditional Bush Fallow 

This model is based on a 5 yea-r cropping - 20 year fallow cycle. For a to ta l  
area of 25,000 feddans, t h i s  t ransla tes  to  an area of 5,000 feddans being 
under crops and 20,000 feddans under fallow/trees a t  any point in time. 

3.3 Mixed Tree Alley Cropping 

This model is  based on 80; cropping (20,000 feddans), plus 20: t rees C;,000 
Eeddans). As for  the t radi t ional  bush fallow model, to ta l  return from trees  
and crops is compared to  the return of the exist ing cropping system and the 
net benefits are  calculated for  the 30 year period. 

3 . 4 .  ParticipatorylSocial  Forestry (Gum Arabic) 

This model has two components: 1)  d i rec t  seeding of Acacia sene a1 in  an a,rea + of 15,000 feddans; and 2) t ree  planting in 10,000 f e E  In 0 t h  cases the 
f i n a l  t ree  density is assumed a t  200 t rees  per feddan. Planting o r  d i r ec t  
seeding w i l l  be carr ied out by farmers on t he i r  own land with lim,ited 
assistance from the project .  

3.5 Natural Woodland Management 

Financial analysis f o r  th i s  model is conducted on a per feddan basis,  i . e . ,  
returns are  calc~i la ted f o r  an output of 1 feddan per year. Likewise, the n 

present value of the project  cost  is converted t o  per feddan basis f o r  the 
purpose of benef i t /cost  r a t i o  and internal  ra te  of return computations. 

3 .6 .  Gum Arabic Production and Returns . 
Gum Arabic is one of the important factors  contributing to the p ro f i t ab i l i t y  L 
of the models considered in  the analysis. The percentage occupied by gum 
arabic ,  however, varies Eran 20% i n  some models to  10% in  others. Gum Arabic 
is planted in the 25,000 feddans area of the part icipatory/social  fo res t ry  
model and 5,000 feddans (one f i f t h )  of the improved bush fallow and mixed t ree  , 

a l ley  models. Only the natural woodland management model does not include gum 
arabic. I t  is, therefore, important that  suf f ic ien t  l igh t  be thrown on 
economic and financial  potential  of gum arabic.  In the following paragraph, 
gun! arabic production and the  pricing system i n  Sudan a r e  described. 
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;11'al> ic p ro~1~c~: r s  ;ml ra is ing  corisurner pri.cc-:s i l l  I;ilo 1.11~c:r.ii;lt: ioli;~ I. I I M I - ~ C : L .  (1 
I ~ f f c r -  stock. policy 1 . 1 ~ 1 ~  bet:n used to t i  supply. I ~ o w ~ v L ' I . ,  du r i i~g  
per  i.ods of pro longed cl rought such as  occurrccl in  the nti.ti- l.!>i'Os ;111(1 1.983- 84 , 
the supply has bccri cut sharply . 'rile corlsequcncc lias bci:n a slru 1 le r ~narlw r: 
than I~eEore because of high p r i ces  and pe~.cc-:ived unrel iabi l i .  ty i.n avai Labili  ty 
forced gum arahic users to s h i f t  to gum aral)i.c s u l ~ s t  i t i l tes .  The e~rperience of 
the elid-1970s drought was tha t   he market became snialler by about one t h i r d .  
However, the equilibrium pr ice  was almost double the previous pl ice ,  which 
indicated t h a t  some users  had ra the r  in-elas t i c  p r i c e  e l a s t i c i t y  of dernand, a t  
Least iri the short  and medium term. Before the recent drought, in  1981-82, 
the  in ternat ional  p r i c e  was s t a b l e  a t  around $1,500 /MT and Sudan's annual 
supply, on average, was 32,400 MI'. Due to a sharp decl ine  i n  Sudan's gum 
a rab ic  supply t o  the world market caused by the drought, Lhe 1987 p r i ce  i s  
very high ($4,YSO/ivfT) and the GOS predic ts  t h a t ,  because of increases i n  
demand f o r  building up of s tocks ,  the  market a t  tha t  p r i ce  w i l l  c l e a r  30,000 
bTT. I t  is d i f f i c u l t  to  judge i n  what way the recent drought has affected the  
world gum a rab ic  demand schedule. Furthermore, there  a r e  some indicat ions 
tha t  the recent high p r i ce  of gum arabic has been encouraging producers i n  
o the r  countr ies  t o  e s t a b l i s h  gum gardens, notably Senegal, Mali,  Chad and 
Nigeria. The World Bank p red ic t s  tha t  a t  about $1,00O/i~lT, there would be a 
demand f o r  60,000 ?IT of Sudan's gum arabic during 1990-2010. The GOS expects 
that  the in ternat ional  p r i ce  would s tay  around $3,500/1MT, a t  l e a s t  fo r  a few 
more years. The economic ana lys i s  ca r r i ed  out  has, however, assumed the  gum 
a rab ic  p r i c e  of $2,00O/MT. 

4.0 Benef i t/Cos t and Rate of Return Analysis 

4.1 Proiect  Benefits and Costs 

The ne t  benef i t s  from the  four  models a r e  presented i n  Tables 2 through 8 
( f i n a n c i a l  analys is )  and 12 through 15 (economic a n a l y s i s )  which a l s o  present  
the  post  projec t  cos t  ( a s  t h e  case may be) est imates.  The d i f ferences  of the 
benef i t s  and the post projec t  cos t  a re  the net benef i t s  which accrue to the  
resource r e h a b i l i t a t i o n  intervention.  These benef i t s  and cos t s  a r e  expressed 
i n  1987 pr ices .  

The disbursement of projec t  cos t  of U.S. d o l l a r  and Sudanese pounds components 
f o r  resource rehab i l i t a t ion  in tervent ion  is presented i n  Tables 7 and 17. 
USAID and GOS contr ibutions a r e  ext rac ted  from Tables 5 and 8 respectively of 
Annex F (Detai led Cost Estimates) of the Project  Paper. These cont r ibut ions ,  
spread over a s ix-year  period (FY88-FY93), c o n s t i t u t e  the projec t  cos t  element 
of the  f inanc ia l  and economic analys is .  Total yearly cont r ibut ion  ( i n  LS) is 
ca lcu la ted  by summing the two GOS and US contr ibut ions  £or each of the 6 
years ,  the  US contr ibution being converted a t  LS4.1/$ (bank r a t e )  f o r  
f i n a n c i a l  analys is  and LS6/$ (opportunity exchange r a t e )  f o r  ecorlomic analys is .  



For the purpose of r a t e  of retcrrn ca lcu la t ion ,  thc p r c s m t  vnlrlt: of: pr'ojf:cL 
cos t  is calculatcvl by discounting the  6 yearly to ta l  cont,riI)~~t.ioti f i g u r e s  
using 3 discount r a t e s  a t  2.5%, 5 %  and 8%.  

4.2 Benef i t/Cos t Analysis 

To analyse t h e  cos t -benef i t  aspects  of projec t  fu tu re  streams o f  projec t  
benef i t s  and cos t  which w i l l  bk spread overthe period of t h i r t y  years have t o  
be discussed back to a s ing le  point  in time for. evaluation. For t h i s  purpose, 
three discount r a t e s ,  2.5%, 5% and 8% a r e  used. Discount r a t e  is supposed to  
express time preference of socie ty .  Acceptance of lower discount ra tes  
implies wil l ingness of the socie ty  to  allow projec t  favorable fo r  the fu tu re .  
From the point  of view of conservation e t h i c  which general ly s t a t e s  tha t  since 
the current  generation is the temporary custodian of land tha t  s~ioultl Ile 
passed to  the  following generation i n t a c t ,  even 2 . 5 %  discount ra t?  coi.~l:.l ue 
considered as too high. 

The summarized r e s u l t s  of the cos t /benef i t  and r a t e  of retdrri ana lys i s  a r e  
presented in  Tables 1 and 2. To i l l u s t r a t e ,  the calculated benef i t / cos t  ( B / C )  
r a t i o s  f o r  the  Improved Bush Fallow model i n  the Financial ana lys i s  a t  
discount r a t e s  of 2.5%, 5% and 8% a r e  10.9, 7.8 and 5 . 5  respectively.  These 
B/C r a t i o s  mean, f o r  example, t h a t  i n  c3se soc ia l  time preference f o r  t h i s  
projec t  is S % ,  tha t  is, the socie ty  discounts  i ts  fu tu re  earnings a t  the r a t e  
of 5% annually, then one pound invested today, generate a f a r e  stream of 
income f o r  the socie ty ,  the discounted value of which i n  today's  terms is 7 .8  
pounds. I n  case  socie ty  a t taches  weight to  i t s  fu tu re  wellbeing, f o r  example, 
by accepting a discount r a t e  of 2.5% annually, then the present worth of 
f u t u r e  income of one pound invested i n  t h e  projec t  today is 10.9 pounds. 

Benef i t/Cost r a t i o s  a re  highest f o r  the pa r t i c ipa  tory/society f o r e s t r y  model 
i n  both f i n a n c i a l  and economic analyses cases. A t  2 . 5 %  discount  r a t e ,  the 
economic rate of re turn  f o r  the sa id  model is a t  30.4, i . e n ,  one pound 
invested w i l l  y i e l d  more than 30 pounds of benef i t  to the  na t ion  (Table 2 ) .  

Mixed tree a l l e y  cropping has the  lowest f inanc ia l  r a t e s  of r e tu rn  (Table 1) 
a t  6.2, 4.2, and 2.9  ( f o r  2.5%, 5% and 8% discount r a t e s  respect ive ly) .  
However, i n  the  economic analys is ,  the  lowest rank goes to the na tura l  
woodland management with r a t e s  of l e t u r n  a t  6 .6 ,  4 .3 and 2.7. 



Ecoriorrric andlysis, by dnd large, i s  assoc ia!.ecl w 1 th higler ra tcs oI. rc t.tlrrl, 
i  . e . ,  72.8% fo r  par t ic ipatory/ ' socid  fores t ry ,  34.0% for  mixed t ree  a1 lcy 
cropping, 52.8% for improved bush fallow, arid 17.1: f o r  na t.rrra1 wood lmlf 
managemerlt. The LatLer ra te  of return,  which i s  r iceptionally lower t l m  the 
financi-a1 ra te  for  the same model, i s  due to the assulription that in the 
economic analysis of the natural woodlldnd rnar~agwcr? t inode l , net: benef i t  s a r c  
the intervent ion benefits  minus the benefits without ~nterveri t ion.  I n  the 
f irlancial analysis case, only benef i t s  Erom intervention were considered. 

5 .0  Sensi t iv i ty  Analysis 

'The major elements, such as gum arabic se l l ing  price dnd equiprne~~t, supplies 
and materials cost ,  which could s ignif icant ly  impact the Senefit'-cost r a t i o  
and rate of return of resource rehabi l i ta t ion intervention models, llave 3 

di rec t  relatioriship with the level of the anriual returns and project c o s t s .  
The l a t t e r  factors  a r e  therefore considei..?d in the sens i t iv i ty  analysis. 

The sens i t iv i ty  analysis i s  carried out by choosing the scenarios in addition 
to  the base case as follows:. 1) Project costs  a re  increased by 2 5  percent; 
2 )  Project returns are  decreased by 25 percent; and 3)  both 1) and 2 )  above. 
The l a t t e r  is the most pessimistic and the base case the mosc optimistic 
scenarios. There was no need to  co::sider a scenario more optimistic than the 
base case since f o r  both financial  and econoaic analysis,  the l a t t e r  was found 
to  yield suff ic ient ly  a t t r ac t i ve  resul ts  in terms of ra te  of return and 
benef i t /cost  ra t io .  

Sens i t iv i ty  analysis was carried out fo r  both f inancial  and economic analysis 
case on a l l  four models. The resul ts  are  shown in Tables 18 through 2 1  of the 
main report. 

For the Improved Traditional Bush Fallow model under the most pessimistic 
scenario, the f inancial  and economic rates of return are  19.0% and 23.5% . respectively. Equivalent rates of return a r e  11.6% and 16-61 fo r  the mixed 
t ree  a l ley  cropping model; 33.0% and 47.3% for  the part icipatory/social  
fo res t ry  model; and 12.5% and 11.3% f o r  the natural  woodland management model. 

 similar!^, benefit/cost r a t i o  of the most pessimistic scenario is about 30% 
Lawes than the base case (most optilnistic scenario).  The absolute lowest 
benefit/cost r a t i o  of a l l  cases (1.5j is f o r  the most pess i~nis t ic  scenario 
(both cost increased by 25% and returned decreased by 25%) a t  the 8% discount 
rate.  Thus;, even in the most pessimistic case with high preference on current 



Itesource rellabi l i  t a t i o n  through pa r t i c ipa to ry  fores t r y ,  be i t  1iatura1 woodl;l~ld 
management o r  any of the a l t e r n a t e  choices of agrofores t ry ,  has b o t h  di . rect  
awl indi rect  impact on the economic we1 lbeirlg of the Earrner. 'The m a  l y s i s  
carl:it:ri out to determine benef i t s  without and with intervention ( s e e  'I'ablec 3 ,  
3 ,  4 and 5 of the main repor t )  c l e a r l y  indica te  a Eavoral~le Benefit/Cost 
r a t i o .  Under the Iniproveti Bush Fallow System, f o r  example, although t-.lie 
farmers'  net  earnings drop f o r  the i n i t i a l  yea r s ,  these a r e  Inore tllan 
compensated f o r  during the t'vllowing years,  with the additiolial advantages of 
s u s t a i n a b i l i t y  of ag r i cu l tu re  and var ie ty  of products l ike  fuelwood arid gum 
arabic.  O n  the other  hand, if' the land is su i t ab le  fo r  mixed t r ?e  a l - ley  
cropping, the net beneEits a re  pos i t ive  r igh t  From thc  beginning of t i le 
cropping cycle.  In the na t u n 1  wood land rnarlagerilent , sus t a i  nab le Eores t 
prodilcts, such as Euelwood, poles ,  timber, gum, arid o ther  products tha t  che 
farmer has been obtaining from the f o r e s t s  w i l l  become availabl.e, without any 
dnnger of these becoming scarce or vanishing from the scene which i s  l i k e l y  to 
happen it nothing i s  done. 

The s e n s i t i v i t y  ana lys i s  ca r r i ed  out f o r  various models i n  the p ro jec t  is 
intended to lay a t  r e s t  doubts about the v a l i d i t y  of cos t  benefi t  ana lys i s  i n  
caste the  assumptions do not prove to be accurate.  Even i n  the  worst case 
scenario,  r~hec-e the cos t s  increase by 25% and the benef i t s  decrease by 2 5 9 ,  
the  benef i t /cos t  r a t i o  s t i l l  remains more than 1.0.  'Thus i t  can s a f e l y  be 
s t a t ed  th2t the p ro jec t  is economically sound. 



Mode 1 --- 
1. Improved Bush Fallow * 

2 . 5 %  5 . 0 %  8. Of I n  te ma I 
ICa to of' 

Ucrlefic/Cost list i o  - ICc turn 

2. Mixed Tree Alley Cropping * 6. t 4.2 2.9 21.5% 

3 .  Part icipatory/Social Forestry 19.7 1 4 . 4 10. 3 40. 2% 

4. Natural Woodland Management 8 .3  5, ,  b 3.7 29.6% 

* Net benefit of intervention as compared to cxiscing cropping syste:n is 
evaluated. 

Note: Models a re  evaluated f o r  an area oE 25,000 feddans. 

TABLE 2 
ECONOMIC AVALYSIS SUMMARY 

RESOURCE REWB I L ITATlON 

U ISCOUNT RATE 

2.5% 5.0% 8. 0% Internal 
Rate of 

Benefit/Cost Ratio -- Return -- 
- .+ 1. Improved Bush Faliow * 16.9 12.1 8.4 32.8% 

2. Mixed Tree Alley Cropping * 8.4 6.0 4 . 2  34.6% 

3. Participatory/Social Forestry 30.4 22.4 16.1 72.8% 

4. Natural Woodland Management 6.6 4 . 3  2 . 7  17.1% 

* Net benefit of intervention a s  compared to exist ing sys tea is evaluated. 

Note: Models a r e  evaluated f o r  an area of 25,000 fsddans. 



'I'rees are useful to l~uma~i beings in two ways: direct; - as procluccrs of a wide 
variety of goods, cornnlorily called "'forest p14(iduc ts" ' a d  indirect - a?, 
custodians of Eavorable envirormxt;~l contli t  ions. BoLh are  indisputably 
essential  to the well-being, indeed to the survival, (.Aj ~r~anki~id. 

Although it: is rather easy to measure the direct benefits of reforestation, 
the investments ar~d the products being quantifiab!e, i t  is not so easy to 
measure the  indirect benefits as trlese benefits are not direct1.y quan.ti.Eiable, 
particularly within the scope of a discrete  forestry project. 

These indirect benefits are referred to as "externalities" and may include one 
or  more of the following: 

Aeduced s o i l  erosion. 
Reduced s i l t a t ion  of reservoirs and increased l i f e  of darns ant1 
hydro-elect r ic  power plants.  
Increased navigability of streams, rivers and increased i rrigat ion 
potential .  
Reduction i n  the loss of biological diversity and protection of 
wildlife.  
Reduction in  so i l  ccnpaction, increased microbial act ivi ty  and 
enhancement of so i l  f e r t i l i t y .  
Availability of increased animal fodder for  pastoral is ts .  
Elimination of population displacement that would result  because of 
environmental degradation. 
Reversal of the processes leading to desert if  icat  ion. 
Increase i n  soi i productivity through improvement in physical, 
chemical and biological properties of so i l .  

They are  called extzrnali t i e s  because they are not direct ly  recoverable 
project outputs and, 1lrr)Iike the direct benefits, do not accrue to any specif ic  
individual o r  a group. I t  may be stated here that not a l l  of these indirect 

.benefits w i l l  occur in a given location. In the project area, however, items 
l i s ted  under 1, 5,  6 ,  7 ,  8 and 9 w i l l  apply. 

Methodologies do exist  for  valuing some of these indirect benefits. For 
example : 

o Estimated loss in s o i l  f e r t i l i t y  from rain water run off can be 
correlated (using time-series data) with the amount of ra infa l l ,  run 
o f f ,  loss of top so i l  and changes in vegetative cover, i n  order to  
o b t ~ . i n  a rnezsure of the impact of deforestation. 



'FIE approac11, t l~erefiore,  ~ ~ s c d  t'or t l ~ c  ccoriomic m a  l.ys i .  5 of t l ~ i  >; projccl: Ilas 
been to us(? lnc thodol og ios to su i t var i.ous ~~r i lpor leI l t ; : i  ;~r l ( l  I I .  as f 3 i .  ,.IS 

poss ib lc  on measurable outputs .  iVlic?re such ~neasurab le outputs do r~.ot ex is  t 
(l2esource Inventory), the analys is  of possible options has been done to a r r i v e  
a t  the l e a s t  cos t  option. 

I t  may be r e i t e r a t e d  here tha t ,  while evaluat ing the economic ana lys i s  of t h i s  
projec t ,  one must not lose s ight  of the ind i rec t  benef i t s  tha t  accrue to t:!~i. 
soc ie ty ,  a s  has been discussed - e a r l i e r .  

Resource Inventorv Com~onent 

I n  order  to iden t i fy  and assess  Eorestry resources in the project  a rea ,  and 
southern Kordofan and southern Darfur, t h i s  project  w i  11 use s a t e i  1i t e  
(Landsat) data t o  c r e a t e  base maps and f o r e s t  resource maps on 1:231,000 
scale.  These maps a r e  e s sen t i a l  intermediate s tage outpir t ,  necessaly i n  
formulat ing and implementing the resource rehahi l i  t a t  ion component (If tlle 
projec t .  However, t h i s  output w i l l  b e n d  i t  not only t!lis project  but ~ l s o  m y  
o the r  p ro jec t s  i n  the  region covered by t h i s  exercise.  Since t h i s  output has 
s ign i f i can t  spiL1-over benef i t s  which a re  d i f f i c u l t  to  quantify, the economic 
analys is  of the resource inventory component of the projec t  is ca r r i ed  out 
separately from t h a t  of resource rehabi l i  t a t  ion component. Economic anal ys i s 
is performed t o  select the leas  t-cos t design ainong a1 ternat  i ve opt ions. The 
cos t  e f fec t iveness  of the  proposed sca le  of maps is a l so  examined. 

Three a l t e r n a t i v e  options can be employed to  obta in  the maps and data  as  
ca l led  f o r  under the projec t .  

O p t ~ o n  1. S a t e l l i t e  Imagery 100% of the land area with l a rge  s c a l e ,  high 
resolu t ion ,  1:10,000 a e r i a l  photography over 10% of the land 
a rea  and ground survey and enumerations over 0.1% of the land 
area. 

Option 2.  Synoptic a e r i a l  photography 1:50,000 over 100% of the  land area 
with la rge  scale, high resolu t ion  1 : 10,000 a e r i a l  photography 
over 10% of the land area and ground survey and enumerations 
over 0.1% of the  land area.  

w i o n  3 .  Ground survey and enumerations over 2.0% of areas  using ex i s t ing  
maps a s  the  bas is  f o r  sampling and refinement. This option i s  
estimated to  take over 40 years  t o  complete the work and is 
the ref o r e  not considered. 



Option 2 .  This option w i l l  require a synoptic a e r i a l  photo coverage of the 
e n t i r e  project  a rea ,  approxirna t e ly  25. il mi 1 lior, hectares.  Besides, the Ir.igh 
r e s o l n t i m  large  sca le  a e r i a l  -photography over 10% of the a rea ,  0 .  I.% ,vround 
survey, as required under Option 1, s h a l l  a l so  have to be ca r r i ed  ou t .  
Estimated expenditure f o r  t h i s  option exceeds the est imate f o r  Option 1,  as 
indicated in the following Table, by about 1.5 mi l l ion ,  cost ing about 22 cen t s  
per  hectare.  rhese es t imates  a r e  f o r  black and white photography as agains t  
coio i  p r i n t s  obtainable under Option 1. 

Option 3 .  llrider t h i s  opt ion ,  the e n t i r e  area w i l l  need to be ground 
surveyed. Using a samplinz in tens i ty  of 2.0%, 1/50th of the areas  wil l  tlr?(ld 

t 3  be physical ly traversed and ~neilsured. A par ty  of surveyors cons is t ing  of 
8-10 persons can cover LO feddans or  approximately 8 ha. each d ~ y ,  For 2.05 
of 25 mi l l ion  ha. - i . e .  0.5 mil l ion ha.,  i t  w i l l  take 62,500 party days Eor 
completion. Assuming 10 p a r t i e s  working sirnultaneously and 150 work. days in a 
year  ( i n  view of rainy season) i t  w i l l  take over 40 years to complete the  
ground survey. 

I t  is obvious t h a t  Option 1 is the l e a s t  cos t  option and must be adopted, not 
only because it is economically f eas ib le ,  but a l s o  on account of i t s  being 
f a s t ,  e f f i c i e n t  and i t s  a b i l i t y  to produce r e s u l t s  tha t -are  q u a l i t a t i v e l y  f a r  
superior .  

The s c a l e  of maps, 1:250,000 is chosen because of r e a l i s t i c  trade-off between 
cos t  and accuracy : f u r t h e r  increase in  accuracy leads to  co~ls iderable  increase 
i n  cos t .  For a general purpose map a sca le  of 1:500,000 could be enough. 
However, f o r  the spec i f i c  purpose of Forestry inventory, t h i s  sca le  does not 
provide s u f f i c i e n t  de ta i l ed  information, and the  sca le  of 1:250,000 is 
required. 



A c t i v i t i e s  

U .S. - GOS - Total  U.S. -- GOS - Tota l  

1. Long-term TA 814.61 
2 .  Short-ten11 TA 32. LY 
3 .  Training 36.35 
4 .  Vehicles 130.00 
5 .  Fie ld  and Lab. 106.00 

equipment 
6. Imagery pro- 1,024.30 

cessing/ 
acqu i s i t ion ,  
including pr in t ing  
of image maps 

7 .  Aer ia l  survey 399.30 
1:10,000 

8. Aerial  survey - 
1:50,000 

9.  Cartography, - 
mapping and 
p r in t ing  from 
a e r i a l  photos 
a t  LS36/KM. 

10. Construction - 
11. Logis t ica l  95.68 
1 2.  Con t i ngency 263.89 

TOTAL 2,902.67 1,226.83 4,129.50 1,336.41 4,245.14 5,581.56 

Note: 1. Option 1 is cheaper by $1,452,060 compared to  Option 2. 

2.  Estimates f o r  a e r i a l  photography and preparat ion of maps from a e r i a l  
photos based on r a t e s  given by Sudan Survey Department and verbal 
communications. 



1. Improved 'l'radi t ional  bush Fa1 low 
L, Mixed 'I'rco A l l e y  Cropping 
5 .  Par t ic ipa torylSocia l  Forestry 
4 .  Natural Wood land Managernelit 

For each model, t h ~  net  benef i t s  of intervention a r e  c a l c u l a t e ~ i  on a yearly 
basis  over a period of 30 years. 'rhe projec t  cos t  is based on the USAID dnd 
GOS contr ibut ions  and a r e  spread over the f i r s t  6 years of the p ro jec t  ('Tables 
7 and 17). The benef i t /cos t  r a t i o  is cornputed Eor discount r a t e s  of 2.5%, 51, 
and M % ,  by dividing the present value of benef i t s  by the present  value of the 
projec t  cos t .  In addit ion,  the f inanc ia l  and economic ra t e s  of return,  i . e . ,  
the r a t e s  a t  which the present value of benef i t s  equals the  present  value of 
cos t s  a re  ca lcula ted  Eor each model. 

2.0 Financial  versus Economic Analysis 

'The purpose of f inanc ia l  analys is  is to  ensure tha t  projec t  a c t i v i t i e s  can he 
paid f o r  and to determine the p r o f i t a b i l i t y  of the project  from the standpoint 
of an individual  o r  public  f o r  whose benef i t  the projec t  is undertaken. 
Economic ana lys i s  is concerned with the s o c i a l  p r o f i t a b i i i t y  of the p ro jec t ,  
i . e . ,  the  r e l a t ionsh ip  of the cos t s  incurred and the benef i t s  obtained by the 
socie ty  a s  a whole. 

For the purpose of ca lcula t ing  re turns ,  f inanc ia l  analys is  considers  the 
return to  the family labor, whereas in the economic analys is  re turn  to the 
nation a s  a r e s u l t  of cash crop export is the  focus of a t t en t ion .  Thus, 
returns from sesame and groundnuts, as well as  gum arabic a r e  much higner i n  
the  economic ana lys i s  than i n  the  f inanc ia l  ana lys i s  case. Accordingly, 
marketing and o the r  cos t s  associated with exporting the products a r e  included 
i n  the economic ana lys i s  but do not appear i n  the  f inanc ia l  analys is .  

In the ca lcu la t ion  of projec t  cos t ,  f i n a n c i a l  analys is  is based on the USAID 
contr ibut ion  component converted a t  the "bank rate" of LS.4.1/$, versus the 
o p ~ o r t u n i t y  exchange r a t e  of LS. 6/$ used f o r  the economic analys is .  

3.0 Estimation of Costs and Benefi ts  

3.1 Existing Cropping System 

Agroforestry, i .e. models 1 ,2  and 3 ,  is intended t o  replace the  cu r ren t ly  
pract iced cropping system. The l a t t e r  cons i s t s  of cu l t iva t ing  the  land f o r  
several  consecutive years  without fa l low and thereby contr ibut ing  t o  the  
de te r io ra t ion  of s o i l  product iv i ty  over the  years. When the  crop y ie ld  f a l l s  
below an economic level f o r  the farmer - a f t e r  7 t o  10 years  - the  land is 
abandoned and a d i f f e r e n t  l o t  is cu l t iva ted .  



The t o t a l  return ot' crops and f~lel.wood f o r  . I I ~  a r ca  o f  25,OOO fcddans ('l'ablr: 
I ) ,  cc~lctrlated for- ;1 30 year period, serves as a basis  of cornparisor1 f o r  the 
improvcd bush Eal low and the mixed t I-ee a 1 ley cropp ing models. 

3.2 I~nproved Tradi t ional  Uush Fallow 

This model is based on a 5 year cropping - 20 year fallow cycle. For a t o t a l  
a rea  of 25,000 Eeddans, t h i s -  t r a n s l a t e s  to an area of 5,000 Ee:ldaus being 
under crops and 20,000 feddans under t 'allow/trees a t  any point in  tisle. 

The 20 year fallow p e r i j d  is expected to reduce the drop ra te  of the crop 
y i e l d  and eventual ly ( a f t e r  20 years j  r e s u l t  i n  a 10% increase i n  the y i e l d ,  a 
level  tha t  w i l l  be sust3ined the rea f t e r .  In t h i s  model, crop return per 
Feddan is  higher than the' exis t ing  cropping system as a r e s u l t  of Iii;her 
y ie lds .  However, only one f iftlz of the t o t ~ l  area i s  under crop a t  ariy g lv1 ,n  
time - compared to  ila!f the area i n  the case of ex i s t ing  system - resul t ing  in  
a lower overa l l  return f o r  the 25,000 feddans l o t  (Tables 24 and 1212). 'This 
i s  more than compensated by the return of gum a rab ic  and the increased re turn  
of f uelwood. 

Due to  the improved management p rac t i ce ,  the fuelwood output r a t e  i n  t h i s  
model is more than double of the exis t ing  system, assumed a t  0.22 cubic meter 
per  feddan per year. A 20 year ro ta t ion  is assumed f o r  the fuelwood. 'Thus, 
s t a r t i n g  in  year 20, 5000 feddans of fuelwood is produced every 5 years, i . e . ,  
i n  years 20, 25, 30 and continuing the rea f t e r  (Tables 2 and 18). 

Gum a rabic  is an important cont r ibutor  to the t o t a l  return in t h i s  model. 
S t a r t i n g  i n  year  6, gum a rab ic  is produced from an area of 15,000 feddans with 
a dens i ty  of 200 t r e e s  pe r  feddan yielding from 250 grams (year  6) to a peak 
of above 530 grams i n  year  16. Gum a rab ic  gross  re turn  to  the farmer a t  
LS.274.3 per kantar and the co l l ec t ion  and materials  cost a t  LS5.65 a r c  
considered f o r  the purpose of economic and f inanc ia l  a r a l y s i s  (Tables 2B and 
12B). 

3.3 Mixed Tree Alley Cropping 

This model is based on 80% cropping (20,000 feddans) ,  plus 20% t rees  (5,000 
feddans). As f o r  the t r a d i t i o ~ a l  bush fal law model, t o t a l  return from t r e e s  
and crops is compared t o  t h e  re turn  of the ex i s t ing  cropping system and the 
net  benef i t s  a r e  ca lcula ted  f o r  the 30 year period (Tables 3 and 13).  
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- Wood output f o r  '1 f eddadyear ,  50% woodfuel, 50% polcs 
- Wood yie ld  s t a r t i n g  a t  1.0 c.m./EeJ/yr and reaching 

2 .84  c.m./yr in  year 30 
- Noodfuel pr ice :  LS.ZO/c.m; poles a t  LS.97/c.m. 

Operating cos t s  : 

Labor: (LSS.O/manday) year 6-30 

- Firebreak maintenance 
- Early burning: 
- Protect ion:  

Overhead: a t  10% of labor cos t .  

3 . 6 .  Gum Arabic Production and Returns 

Gum Arabic is one of the important f a c t o r s  contr ibuting to the  p r o f i t a b i l i t y  
of the models considered in  the analys is .  The percentage occupied by gum 
a rab ic ,  however, var ies  from 20% i n  some models to 101 i n  o the r s  with the 
except ion of the pa r t i c ipa to ry / soc ia l  Forestry model. Gum Arabic is planted 
i n  the 25,000 feddans area  of the pa r t i c ipa to ry / soc ia l  f o r e s t r y  model. a s  
against  5,000 feddans (one f i f t h )  of the improved bush fa l low and mixed t r e e  
a l l e y  cropping models. Only t~.e na tu ra l  woodland management model does rro t 
include gum arabic .  I t  is, therefore ,  importan1 tha t  s u f f i c i e n t  l igh t  be 
thrown on economic and f inanc ia l  p o t e n t i a l  of gum arabic .  I n  the EolLowing 
paragraph, gum arabic  production and the pr ic ing  system in  Sudan a r e  described. 

Almost a l l  the  gum arabic  produced i n  the Sudan is exported. Sudan holds more 
than 80% of the! world market share and its supplies in  the pas t  have s t ronz ly  
influenced the  in te rna t iona l  gum a rab ic  p r i ces .  Realizing the near inonopoly 
power in the  world market, GOS policy on gum arabic  export has been to c u r t a i l  

4 

supply t o  ob ta in  monopoly p r o f i t s  by paying low pr i ces  to the domestic gum 
arabic  producers and ra is ing  consumer p r i ces  in the in te rna t iona l  market. A 
buffer  s tock policy has been used t o  s t a b i l i z e  supply. However, during 
periods of prolonged drought such a s  occurred in  the mid-1970s and 1983-84, 
t h e  supply has been c u t  sharply. The consequence has been a smaller  market 
than before because of high p r i ces  and perceived u n r e l i a b i l i  ty  i n  avai  l ab i  i i t y  
forced gum a rab ic  users t o  s h i f t  t o  gum a rab ic  subs t i tu tes .  The experience of 
the mid-1970s drought was that  the market becam smaller by about one t h i r d .  
However, t h e  equil ibrium p r i c e  was almost double the previous p r i ce ,  which 



4.0 Benef i t /Cost  and Rate of ITeturn Analysis 

4 . 1  Project  Benefi ts  and Costs 

The ne t  benef i t s  from the four models a r e  presented i n  Tables 2 through S 
(Einancial  analys is )  arid 12 through 15 (economic ana lys i s )  which dlso present  
the  post  projec t  cos t  ( a s  the case  may be) estirnatzs. The d i f ferences  of tilt; 
benef i t s  and the post projec t  cos t  a re  the net b e n d  i t s  i~hic!l accrue to the 
resource rehab i l i t a t ion  intervention.  These berlefi ts and cos t s  a r e  expressed 
i n  1987 pr ices .  

The disbursement of p ro jec t  cos t  of U.S. d o l l a r  and Sudanese pounds components 
f o r  resource r e h a b i l i t a t i o n  intervention is presented i n  Tables 7 and 17 .  
USAID and GOS contr ibutions a r e  extracted from Tables 5 and 8 respectively of 
Annex F (Detai led Cost Estimates) of the Project Paper. These cont r ibut ions ,  
spread over a s ix-year  period (FY88-FY93), c o n s t i t u t e  the projec t  cos t  element 

. of the f inanc ia l  and economic analysis .  Total yearly cont r ibut ion  ( i n L S )  is 
ca lcu la ted  by summing the two GOS and US contr ibut ions  f o r  each of the 6 
years ,  the US contr ibut ion  being converted a t  LS4.1/$ (bank ra te )  f o r  
Einancial  analys is  and LS6/$ (opportunity exchange ra te )  f o r  economic analys is .  

I t  is assumed tha t  the  t o t a l  US and GOS contr ibut ions  is the projec t  c o s t  
appl icable  t o  p ro jec t  a c t i v i t i e s  over an area  of 100,000 feddans. Each of the 
4 models, covering an area of 25,000 feddans, w i l l  have a cost a l loca t ion  of 
one f o u r t h  of t o t a l  cont r ibut ion  on a yearly bas is  f o r  6 years (see  Tables 7 
and 17). Total yearly cont r ibut ions  per 25,000 feddans a s  well as  per  feddan 
are ca lcula ted  and considered i n  the  computation of the Benefit/Cost r a t i o s  . a, 

and f inanc ia l  and economic r a t e s  of return.  Please note tha t  the year ly  
p ro jec t  cos t  f igures  a r e  not shown i n  Tables 2 through 5 and 1 2  through 15, = 
but d id  en te r  in  the analys is .  

F! 
'slam; 

For the purpose of r a t e  of re turn  ca lcu la t ion ,  the present  value of projec t  !& 
cos t  is calculated by discounting the  6 yearly t o t a l  cont r ibut ion  f i ~ u r e s  
using 3 discount r a t e s  a t  2.  5 % ,  5% and 8%. 



'I'he r e s u i t s  of the cos t /benef i t  and ra te  of re turn  analys is  a r e  presented in  
Tables 6 and 16. 'To i l l u s t r a t e ,  the calculated benef i t /cos t  ( B / C )  r a t i o s  f o r  
the  Improved Bush Fallow model in  the  f inancia l  analys is  a t  discount r a t e s  of 
2.5%, 5% and 8% a re  10.9, 7.8 and 5 .5  respectively (Table 2 ) .  These U/C 
r a t i ~ s  mean, f o r  example, t h a t  - i n  case socia l  time pref!erence €or  th is  projec t  
is 5%: tha t  is, the society discourlts i t s  fu ture  earnings a t  the ra te  of 5 %  
a ~ m u a l l y ,  then one pound invested today, generate a f a r e  stream of income f o r  
the socie ty ,  the discounted value of which in today's  terms is 7.8  pounds. I n  
case  socie ty  a t taches  weight to  its Future wellbeing, f o r  example, by 
accepting a discount r a t e  of 2.51 annually, then the present worth of f u t u r e  
income of one pound invested i n  the  projec t  today is  10.9  pounds. 

Benef i t/Cost r a t ios  are  highest f o r  the pa r t i c ipa  tory/society Eores try lnda 1 
i n  both f inanc ia l  and economic analyses cases.  A t  2.55 discount r a t e ,  the 
economic Benef it/Ccst r a t i o  Ear the said model is 30.4, i .e. ,  one pound 
invested w i l l  y i e ld  more than 30 pounds of benef i t  to the nat ion (Table 16). 

Mixed t r e e  a l l e y  cropping has the lowest f inanc ia l  Benefit/Cost r a t i o s  (Table 
6 )  a t  6.2,  4.2, and 2.9 ( f o r  2.5% 5% and 8% discount r a t e s  respect ive ly) .  
However, in the economic analys is ,  the lowest rank goes t o  the na tura l  
woodland management with Benefit/Cost r a t ios  of 6.6, 4.3 and 2.7 (Table 16). 

4 . 3  Rate of Return Analysis 

In te rna l  r a t e  of re turn ,  i .e . ,  the  r a t e  a t  which the present  value of benef i t s  
equals the  present value of cos t s ,  is calculated f o r  a l l  four models f o r  
Einancial (Einancial r a t e  of re turn)  and economic (economic r a t e  of return)  
analys is .  

I n  Einancial analys is ,  t he  par t ic ipa tory/socia l  f o r e s t r y  model's r a t e  of 
re turn  is the highest a t  46.2% followed by the natural  woodland management a t  

4 29.6%, improved bush fal low a t  27.4% and mixed t r e e  a l l e y  cropping a t  21.5% 
Table 6).  

Economic ana lys i s ,  by and large ,  is associated with higher r a t e s  of re turn ,  
i . e., 72.8% f o r  pa r t i c ipa  tory/socia l  f o r e s t r y ,  34.6% f o r  mixed t r e e  a l l e y  
cropping, 32.8% f o r  improved bush fallow, and 1 7 . l " o o r  na tura l  woodland 
management (Table 16). The l a t t e r  rate of return,  which is  exceptionally 



'l'hc major el.i:ments, such 35 gun1 a rah ic  sc: 1.1 i.ng p r  i.cr: ;ind equiprncxl t ,  s i~pl~l.  i.cs 
and m t e r  i a l s  c o s t ,  which could signiEicantly irnpacr; tllc-: Ixncf  i. t-cost r a t  i I )  

and ra te  of return of resource rehab i 1 i t a t  ion intervent  ion ~rrodels, have a 
d i r e c t  re la t ionship  wich the level of the annual returns and projec t  cwj ts .  
'The l a t t e r  f ac to r s  a r e  there iore  considered in the s e n s i t i v i t y  analys is .  

The s e n s i t i v i t y  ana lys i s  is ca r r i ed  out by choosing the scenarios in a d d i t i u t ~  
t o  the base case  a s  follows:.  1) Project  c o s t s  a r e  increased by 25  percent;  
2 )  Project  returns a r e  decreased by 25 percent;  and 3 )  both 1) and 2 )  above. 
'I'he l a t t e r  is the  most pess imis t ic  and the base case the   no st opt i inist ic  
scenarios. There was no need to  consider z scenario more opt imis t ic  than tlie 
base case s ince  f o r  both f inanc ia l  and economic analys is ,  the l a t t e r  was found 
to y ie ld  s u f f i c i e n t l y  a t t r a c t i v e  e s i  i n  terms of r a t e  of re turn  and 
benefi t /cos t r a t i o .  

S e n s i t i v i t y  ana lys i s  rias ca r r i ed  out f o r  both f inanc ia l  and econornic analys is  
case on a l l  four inodels. 'Tile resu l t s  2i.e shown i n  Tables 18 tlirough 21.  

For the Improved Tradi t ional  Bush Fallow model under the mos t  pessiinis t ic  
scenario,  the f i n a n c i a l  and economic ra t e s  of re turn  a r e  19.0% and 2 5 . 5 %  
respectively.  Equivalent r a t e s  of re turn  a r e  11.8% and i6.6$ f o r  the mixed 
t r e e  a l l e y  cropping model; 33.0% and 47.3% f o r  the ya r t i c ipa to ry / soc ia l  
f o r e s t r y  model; and 12.5% and 11.3% f o r  the na tura l  woodland management model. 

S imi lar ly ,  benef i t / cos t  r a t i o  of the most pess imis t ic  scenario is about 40% 
lower than the  base case  (most op t imis t i c  scenar io) .  The absolute lowest 
benefi t /cost  r a t i o  of a l l  cases (1.5) is f o r  the most pess imis t ic  scenar io  
(both  cos t  increased by 25% and returned decreased by 25%) a t  the 8% discount 
r a t e .  Thus, even i n  the most pess imis t ic  case with high preference on current  
wellbeing r e l a t i v e  t o  the f u t u r e  (8% discount r a t e )  investment on t h i s  projec t  
w i l l  generate a t  least one and a half pound f o r  every pound invested. 'This 
s e n s i t i v i t y  ana lys i s  provides f u r t h e r  j u s t i f i c a t i o n  tha t  the investment i n  the  
resource r e h a b i l i t a t i o n  intervention is f inanc ia l ly  and economically sound. 

6.0 Conclusion 

The ca lcula ted  B/C r a t i o s  and f i n a n c i a l  and economic r a t e s  of re turn  (Tables 6 
and 16) obtained under the most r e a l i s t i c  assumptions and best ava i l ab le  da ta  
about the f a c t o r s  which can a f f e c t  p ro jec t  c o s t s ,  and benef i t s ,  a r e  la rge  
enough to be assuring tha t  the projec t  investment on the resource 
rehabi1i . tat ion in tervent ion  is economically worthwhile from the  individual 
( f inanc ia l  analys is )  and nat ional  point of view (economic ana lys i s ) .  



' i t  serlsi t iv i  ty analysis  carrzied ou t  fo r  various ~notlels i I 1 J t i.; 
i n t t d c d  to lay a t  res t  doubts about the val id i ty  of cost benefit analysis  i i ~  

case the assumptiol~s do not prove to Ile accur;ite. Even in the worst case 
sceri.i.. io,  where the costs  increase by 2 5 3  and the belief i t s  dccrease b y  25'b, 
the: benefi t /cost  r a t i o  s t i l l  remains m r e  than 1.0. 'I'tius i t  can s a f e l y  be 
sf-? ted that the project  is econon~ically sound. 



REiLRN i O  FAHiL l  l.dHOfl PER FEOOVJ lor% 

CRCPS 

128 
! 16 
99 1 
814 
854 
a34 
820 
902 
yes 
165 
323  
316 
83 1 
474 
354 
4 3  
AX 
802 
788 
165 
328 
916 
as1 
814 
954 
834 
820 
802 
780 
i65 

-7 

1 .  Total craw return is based an 23% sorghlia; 32% m1 l let; 21% sesame: 24% groundnuts. 
2. For fuelwood, an outout of 0.1 cu, n,/feddan/yr,, a t  Is ?O/cu, a, Gase 1981 E r n ,  

escalated a t  annual rate of 5X (over inf lat ion ratel  as pw Wid Bank ~rajectron.  



TOTAL BENEFITS 

DISCOUNT RATE 
2 3  5,OX 1.0% 

PRESENT V A L E  OF HET BENEFITS 10110 !S): 113725 75035 47590 
PRESENT VALUE OF PROJECT COST 1000 I S ) :  10398 9563 8607 

BENEFITlCOST RATIO: 10.9 1.8 5.5 
INTERNAL RATE OF RETMN: 21.4% 

1, For existing cropuing s y s t ~  returns, see Table 1. 
2. F a r  w a v e d  bush fallow returns, see Tables 2A and 28, 
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YEAR 

I 
2 
3 
4 
5 
6 
7 
0 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

VIELO 
CAI TREE 

0 
0 
0 
0 
0 

250 
3 10 
370 
430 
430 
490 
490 
490 
490 
490 
530 
510 
490 
470 
450 
430 
410 
390 
370 
350 
330 
310 
290 
270 
250 

OUTPUT 
KANTkRS 

0 
0 
0 
0 
0 

16556 
20530 
24503 
28477 
28477 
27152 
28477 
29801 
31126 
31126 
28035 
28918 
29801 
30684 
30243 
25035 
28918 
2980 1 
30684 
30243 
28035 
28918 
29801 
30684 
30243 

COLLECT. 
GROSS L HATER, 

SUH 
MtQIC 
RETURN 

0 
0 
0 
0 
0 

4448 
5515 
6583 
7650 
1050 
7294 
7650 
9006 
d362 
6362 
7532 
7769 
3006 
8243 
8125 
75t?. 
r;fi3< 
d635 
i243 
8125 
7532 
1769 
8006 
8243 
8125 - 

1, Gum arabic gross return at Is 214.3 per kuntar to  the f a r w .  
2. A density of 200 treesifeddan i s  assumed. 
3, Gus arabic collection 4 nater ia ls  cost are per kanbr basis 

I s  0.05 far tool, 1s 2.8 for  water, Is  1,8 for transport to  
market and 1s !.O for sack. 



--------------------.,------------------------------.---.------------.---------.--.------------- 
DISCOUNT A4TE 

2.51 5.0: 8.07 
PRESENT VALUE OF NET 8EHEFITS (000 LS): 64332 40468 24983 
PRESENT VALUE OF PROJECT COST (000 LS): 10398 9563 9687 

BENEFIT/COST RATIO: 6 .2  4.2 2.5 
INTERNAL RATE OF RETURN: 21.5% 
------*---------------------------------------------.-----.-----------------------------.------ 

I. For crops, 20,000 feddans w i t h  the y i e l d  increasing by 10% i n  the year 11. 
2. For gum arabic,  5000 feddans a t  150 t reesl feddan with output a t  years 6-30. 
3 .  Tree growth r a t e  o f  2.2 cu a per hec tar lyear .  50% fuelwood, 259 poles, 2 9  t imber. 

4. 30 year r o t a t i o n  f o r  t rees  w i t h  fuelnood r e t u r n  a t  1s 201cu @;poles a t  I s  971cu m, 
timber a: 1s 1621cu a, 1987 p r i ce ,  a l l  escalated a t  the r a t e  o f  5% per year. 





1. Gun m b i c  gross return at  1s 211.3 per $antar to the farmer, 
2. A density of 150 treesifeddan is ~sauned, 
3 ,  Gun arabic collection & naterials cost are per kantar baeis 

Is 0.05 for tool, 1s 2 ,8  for water, 1s 1J for transport to 
market and 1s 1,B far sack, 





DIEGUNT RATE 
2,5X 5,OX 8.0% 

PRESENT VALUE OF NET BENEFITS 1 LS 1 : 3473 2140 1280 
PRESENT VALUE OF PROJECT COST (1s) : 416 383 341 

BENEFITIWST RATIO: 8 J  5.6 3.7 
INTERNAL RATE OF RETURN: 29.a% 

1. labar cast a t  0.9 llan daylfed. for 25 feddans in yrs 6-30 plua 10% overhead. 
2. Outuut at 1 feddanlyear, 50% woodfuel, 50% poles. 
3. Yood yield stdrttng at 1.0 cu @/fed,/yr and reaching 2,84 cu nlyr in yr 30. 
4. Woodfuel price: 20 lslcu n ; pala at 97 lslcu II (1987 base). 
5. Present value of project cost is anvetted to oer feddan basis, 



DISCOUNT dA1E 
? . S t  5 . 0 1  9 . 0 1  !/I  l[!ltlAl 

?fl i t  'IF 
!?ENEFIT/COST R A I I O  R E  TIJ:?!J 
-.---------------- . . . . - - - - 

1. I f lPROVED BUSH FALLOH 8 1 0 . 9  7 . 3  5 . 5  I , 

2 .  H I X E D  TREE ALLEY CROPPING t 6 . 2  4 . 2  2 . 9  . I  : r  -. . - I 

3.  PI~RTIC IPATORY/SOCIAL  FORESTRY 1 ? . 7  1 4 . 4  1 0 . 3  i b ,  ::, 

-------.--------.----*--.---------------------------------.-----. .-----------.---. .---.- 
t Net b e n e f i t  o f  i n t e r v e n t i o n  a s  cornoared t o  e x i s t l n q  cropplng Sys tem l i  ? v a l u a t a i .  

Note: models a r e  eva lua ted  fo r  an a r e a  o f  2 5 , 0 0 0  feddans.  



COTRIDUT~ON/FfiDDAN ( I S ]  ti 1 I1 3 1 d d 76 I I 
I)iSUCUIIT RATE 

2,1X 5 , 10% ! I , : ) ,  

PRESENT VALUE OF TOTAL CONTRIBUTION/25000 PEDDANS ( 0 0 0  LS I 10B9H J563 hinl 
PRESENT VALU8 IIP TOTAL CONTRIBUT[ONIPER FECDAH I S  I ,l!lj :I33 '!47 

I. [JSAID contributicn is converted at tne aanv rate I( I,!, is, lo 



:! 5 i j  
:150 
312 
336 
0 3 1 
3 2 3  
3 18 
a l l  
306 
300 
3 5 6  
850 
1 4 2  
3 3 %  
3 .I 1 

3!d  
3 11 
:I06 
a o o  
356 
350 
3 1 2  
336 
331 
323 
3 18 
3 11 
306 
300 

-------------*-----------------------*--------*----------------------------.-*--*------ 

I ,  Total crops return i s  based on 2 3 X  sorqhun; 2 2 %  a i l l e t ;  21% sesaae: 20; groundnuts, 
2 .  For return to natian, see Tablis in the Appendix. I t  i s  based on sesame export 

price of $150/HT, and groundnuts a t  $600/MT, a t  the exchange rate o f  1s 6 1 s .  
1. Far fuelwood, an output af 0 , l  cu. a,/feddan/yr, ,  a t  1s 10/cu8 a, base 1981 price, 

escalated a t  annual rate of 5 %  (aver inflation ra te )  as per World Bank projection, 



-.-----------------------------------------.--------------------------.-- 
DISCOUNT RATE 

2 , 5 x  5 , o x  a ,ox  
PRESENT VALUE OF NET BEHEPITS 1000  L S I :  2 1 2 7 0 3  140424  3 9 1 0 1  
PRESENT VALUE OF PROJECT COST 1000  L S I :  12594  1 1 5 9 8  :I1551 

BENEFLT/COST RATIO: 1 6 , 9  1 2 - 1  8 , 1  
NONOHIC RATE OP RETURN: 3 2 . d X  
-.-----------..-.,.---------------------------------*---.-----.-.-.-----.-- 
1 ,  For existing cropping system reiurns, see Table 1 1 ,  
2 ,  F o r  improved bush f a l l o w  returns, see Tables 12A and 1 2 8 ,  



" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - . . - - -  

I, O n l y  115 af to ta l  area I5300 feddanst 1s cropped a t  l n g  t ine ,  I t  i s  assumed that 
yield drop rate i s  equal to the me in the t radi t ional  case f o r  gears 1-5; is  
50% for gears 6-10; 30% ior  lears  11-15; 25% far  years 16-20, Starting in gear 2 1 ,  
the crap yield i s  assumed to increase b y  10% as a resul t  o f  20 gears f ~ l l a w  pprion 
and ta nustain th i s  higher rate far the subsequent years, 

2 ,  Par return ta nation, see Tables in the Appendix. I t  i s  based on  sesame b:xpgrt 
price of 1150/HT, and groundnuts a t  1600/HT, a t  the exchange rate o f  Is 6 1 3 .  

3, For fuelwood, i n  output of 0.1 cu, ~ ~ l f e d d n n i y r , ,  a t  1s 2Ulcu. n, base 1987 price, 
escalated a t  annual rate af 5 %  (aver inflatian rate]  as per World Bank projection. 



----"---------*----."-.----.**-*------*-------------*----.------ 
I ,  Cum arabic gross ~ ~ ~ c o n i c  return a t  13 515lkantar ($2000/HT), 
2 ,  A density of 200 treesifeddan i s  assured. 
3 ,  OUQ arabic collectioa materials coat are  per h n t a r  basis 

I8 0.05 for tool,  Is  2 . 8  for water, 18 1,P for tra,nsport to 
market and is 1 , O  for  sack. 

4 ,  Marketing coats a t  Is 32ltantar d o  not include taxes, p io f i t s  
of merchants and Cur Arabic Coapany, The costs obtaiaed by 
1906 rarkchnf  survey i s  increased by 353 (source: 1986 
Marketing Survey by Dept, of Bcnnoaics- # i d ,  of Agriculture) 



?RESENT VALUE OF NET BENEFITS (000 1s ) :  
PRESENT VALUE OF PROJECT COST (000 LS!: 

DISCOUNT RlTE 
2.St  5 .0% 8.0% 

106197 69554 44707 
12594 !1598 : 0 5 5 4  

8ENEf ITICOST RATIO: 8.4 6 .3  4 . 2  
ECONOHIC AATE OF PCTURN: 54.63 

For crops, 20,000 feddans with the y i e l d  increasing by l o t  i n  the year 11. 
For gu8 arabic, 5000 feddans a t  150 t reesl feddan w i t h  outdi,t a t  years 6-30. 
Tree growth r a t e  o f  2.2 cu m per hectar/yoat.  501 fuslwood, 258 poles, 25% t imber. 
30 year r o t a t i o n  f o r  t rees with f~:elwooa re tu rn  a t  I s  201cu m;poles at I s  97Icu m, 
t imber a t  1s 1621cu r. 1987 pr ice ,  a l l  escalated a t  ihe r a t e  o f  51 per year. 



~EIIH 

I 
2 
J 
4 
5 
I 

7 
3 
9 

10 
1 I 
I ?  
13 
i i 

! 5 
I b 
17  
It! 
19 
20 
21 
2 2 
23 
24 
2 5 
26 
27 
Yl 
2 9 
30 

1. Gradual crop y i e l d  increase s t a r t i n g  a t  year 6 and reaching IOI 
2 .  For r e t u r n  t o  n a t l o n ,  see Tables i n  the dppendix. I t  i s  based 

on sesame export  p r i c e  of  $750/MT, and groundnuts a t  $600/HT. 
a t  the exchaage r a t e  o f  1s 61s.  



I M H K E T I H ~  
CULLCCT. CUM 

Y I E L D  OUTPUT \GROSS & H A T E R .  ARnBIL 
ttnR Mi/ T R E i  K A N T n R S  RETURN C O S T  RE TURH 

I. Gum arab ic  gross re tu rn  t o  na t ion  a t  Is 545lkantar ($2000/NT). 
2. A dens i ty  of  150 treestfeddan i s  assumed. 
3. Gua arab ic  collection b mater ia ls  cost are per kantar bas is  

1s 0.05 f o r  t o o l ,  1s 2.9 f o r  na ter ,  I s  1.8 f o r  t ranspor t  t o  
market and I s  1.0 f o r  sack. 

4. Marketing cos ts  a t  I s  32lkantar do not  inc lude taxes, p r o f i t s  
o f  merchants and Gum Arabic Cowany. The costs obtained by 
1986 marketing survey i s  increased by 35% Isource: 1986 
Marketing Survey by Dept. o f  Econonics- l i n .  o f  Ag r i cu l t u re )  



PRESENT VkLUE OF NET BENEFITS (000 I S ) :  
PRESENT VALUE OF PROJECT COST (000 I S ) :  

DISCOUNT R A T E  
2.5% 5.04  

382892 259635 
12594 11598 

8ENEFITlCOST RATIO: 30.4 22.4 16.1 
ECONONIC RATE OF RETURN: 72.9% 
-----------------------------------------------------------.------------- 

1. C r o w  ra turn :  70% f i r s t  y r ,  60% second y r ,  25000 feddans. 
2. Gum arabic: 200 t ree5 per feddan, 25000 feddans, y r  6-30, 545 l s l k a n t a r .  

c o l l e c t i o n  & mate ria,^ 8 1s 5.65 and marketing e 1s 32 per kantar .  
3. Moodfuel: 1.0 cu mlhec tar ly r .  25000 feddans, output  a t  yr  30. 
4. Labor: 13 man dayslfed. f o r  planting(10,OOO f .)  and 10 man daysl fed.  

fo r  d i r e c t  seeding (15,000 f .  i n  year 1; 3 man days f o r  each pa r t  i n  yr 2 
labor f o r  tapp ing lpro tec t ion  !! 1.33 man dayslkantar fo r  yeras 6-30. 



DISCOUNT RATE 
2 . 5 5  5.0% 9 . 3 %  

PRESENT VhLUE OF NET BENEFITS (000 LSI: 82638 49792 28740 
PRESENT VALUE OF PROJECT COST iOOO LSJ: 12594 11598 LO554 

BENEF ITICOST RATIO: 6.6 4.3 ? . I  
INTERNAL RATE OF RETURN: 17.1% 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  

I. For b e n e r i t s  ~ i t h o u t  i n t e r v e n t i o n ,  see t a b l e  I, Appendix. 
2 .  For b e n e f i t s  ~ i t h  i n t e r v e n t i o n ,  see t a b l e  5. 



I. I N P R O V E D  aUSH F A L L O W  I 

2 .  M I X E D  T R E E  A L L E ' I  CROPP!NG 8 8.4 6 .0  1 . 2  

I. P A R  l I C I ? A T O R Y / S O C I A L  F O A E S T H Y  50.4  2 2 . 4  l b .  1 

t ! IAT IJHAL WOODLAND M l N l l G E l E H T  8 5.6 4 . 3  2 . 1  : I; 



Present Va luc of Total Cont ribution/25OO f eddans (000 LS) 12594 11598 10554 
Present Value of Total Contribut ion/yer f e d d m  (LS) 504 46,  424 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 

1. USA19 contr ibution is cvrlverted at; tlle exchange rate of 6 LS/$ 



2- I'FWEC1' COST t25% - 8.8  . 3 I .,I 2 I , I % 
------------------------------------------------------,.------.- ----------.-----. 

:r- P ~ ~ ? . N S  -25% 7 . 7  5.5 3 . U 2 1 . 5% 
--------.--------------------------------------------.----------------------- 

4- tKTII-I 2 4WD 3 6 . 2  . L  . .I  .I . I 1 :) . i 
----------------------------------------------------.---------------------- 









I , , , [  I , . [ , \ :  I , . ,  01, i i , ~ , ' \ , , ,  . / , ' $ I ,  ( ; I  , # i . /  1 ; ' #  I ~ i ( , l l i  
--. .-.- - - 

l ~ i ' ~ l j l ~ , ' ; [ l ~ ' {  5 f , \ > d ! ' \ f ; ~  , ( I , : ,  I '  I ~,, ; ' / , / < \ I :  i TI( I I 

14otes: 1. Remaining forest  area estimates , I I C  based on the iv'orlci Dank 
estimates on remaining area of forestry and woodland in Kordoisn 
with few &conservative- measure adopted (world Bank, Sudan Forestry 
Sector Review, Report No. 5911-SU, Nov. LSh5, p . 4 3 ) .  - 

c. 

2 .  Fuelwood o u t ~ u t  from remaining area is  estimated b y  assi~ming 1  
cubic meter per feddan based on the World Bank estimate that the 
current rate of cutting in savannah area is twice of the allowable 
cut. . 

3 .  Prices a re  a t  1987 prices a t  tree s i t e .  Estimates a re  based on 
the World Bank's projection that the price of fuelwoocl will 
increase a t  annual average rate of 5 %  over the period of 1987-2008. 



Returns to Emily labor  (1,s) 
d 

J 

Use of Eami l y  lahor (rnarlclay5) LO. u8 

Sources: f o r  ba.st-5 year ,  the L985/86 fann survcy o f  rainfed t r a d l t ~ o n a l  .Ired by  -- 
Uept.. of iiyric. Econ., Ministry of Agriculture;  ' 5  Agr ic t~ l tu ra l  
S i t u a t i o n  -- and Outlook. 

The f i n d i n g ~  of che  survey a r e  adjust  a s  Eollows: 

1 .  The yie ld  of thc survey i s  154 kg/feddan. rv'hile the 1979/80 - 198j:'84 average 
yield of t r a d i t i o n a l  sec tor  in Kordofan is 182 kg/feddan. There is a declining 
trend i n  y le ld  i n  t r a d i t i o n a l  sorghum c u l t i v a t i o n  111 tiordofan estimated as  
annual r a t e  of - 2 . 5 %  (source:  A.L. Ijaim, M . A  Elhanan, S.S. Sidhu, "'l'rends and 
Changes i n  Sorghum Production in  the Sudan, 1961/62 - 1982/83.11 PS-IN-1-1986, 
Ministry of Agr icu l twe) .  Accordingly, the 1977/78 - 1383/88 by using t h i s  
trend est imate.  Since two Eiguren of y ie lds  of the survey and extrapolated 
est imate a r e  s imi la r ,  no adjustment i s  made fors cost  f igures  of the survey 
f indings ,  exii.pt wage r a t e ,  which is LS 3.33/manday by the survey. 

2. To estimate the cos t s  f o r  the case of 15% yie ld  increase adjustments a r e  made 
f o r  those of sacks and transport  to  market by using proportional increase w i t h  
yield.  For harvesting, about 25% of the t o t a l  mandays a re  used. I t  i s  assumed 
t h a t  the  increase i n  labor requirement due to  increase in y ie ld  is net  by hired 
labor and family labor equally. 

3 .  One sack weighs 91.5 kg. 
. 

, . 

/ 



14i red lalwr (mandays) 3 .  10 .; . 1 1  5 
Wage of h i  red labor ( LS/rnanday) (1 
!lo5 t of h i  re0 l ~ b o r  ( L S )  13.  b0 1 3. 80 

Equipment cos t  LS) 

Transport to  market (LS) - 1.10 1.21 - 
' rota  1 cos t  ; LS) 17 .04  -- 17.96 

Returns to  family labor (LS) 

Use of family labor (mandays) 10.90 10.95 

iJstes: For da ta  sources and est imation procedures, see notes of Table B. The -- 
annual growth r a t e  of y ie ld  used to est imate f o r  the base year y i e i d  
i s  -4.6% (Source: Hayat A. Baabound, M.M. Elhanan, S.S. Sidhu, "Trends 
and Changes i n  Millet Production i n  the Sudan, 1961/62 - 1982/83." 
PS-RR-3-1986, Ministry of Agriculture.  One sack of m i l l e t  weighs 
91.55 kg. 
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Equipmeni cos t  C LS) 

Transport to  market (LS) 

'Total Cost ( LS) 

Returns to fami. ly labor (LS) 

Use of family labor (mandays) 

Gross returns t o  nation (LS) 
Producer cost (LS) 
Marketing cost  (LS) 

Net returns to nation (LSI 

Notes: For data sources and estimation procedures, see notes of Table B. The - 
annual growth ra te  of yield to  estimate the base year yield from the 
average of 1979/80 - 1983/84 is -3.5% (Source: Hayat H.Baabound, M.M. 
Zlhanan, S.S. Sidhu, "Trends and Charyes i n  Sesame Production i n  the 
Sudan, !961/62 - 19821'83," DS-RR-4-S86, Ministry of Agriculture. 
One sack of sesame weighs 44.93 k,gs. Gross returns to nation a r e  
evaluated a t  $750/MT a t  exchange ra te  of LS b/$. 



Yield ( k g )  
Price received ( iS lsack)  
Value of o u t p u t  I LS j  

I i i  red Labor (rnandays ) 
Wage of hired labor (U/mandny) 
Cost of h i red  Labor (LS) 

Equipment cost  ( LS) 

Transport to  market (lS) 

Total cost (LS) 

Returns to family labor (US) 

Use of Eamily labor (mandays) 

Gross returns t o  nation (LS) 
Producer cost  ( LS) 
Marketing cost  (LS) 

Wet returns to  nation CLS) 

Notes: For data  sources and estimation procedures, see notes of Table B. The - 4 

annual growth ra te  of yield used to  estimate A:! base year yield from 
the 1979/80 - 1983/84 average is -1.8% (Source: Hayat A. Salah, M.M. 
Elhanan, S.S. Sid.hu, "Trends and Changes in  Groul?dnuts Production in  
the Sudan, 1901/62 - 1982/83." PS-KR-2-1936, Ministry of 
Agriculture. One sack of groundnuts weighs 44.93 kgs, Gross returns 
t o  nation a r e  evaluated a t  $600/MT a t  exchange ra te  of LS 6 / $ .  



Q 

For the estim ~ a t e s  of the base year 1987 ( 1987/88), see Table B. 

Yearly yields a re  estimated by assuming annual rate of growth - 2 / 3 % .  See 
notes of Table B. 

The costs  f o r  hired labor, sack and transport to market i n  the cost 
coiiiponents are adjusted by the level of yield. 



1. Yearly y ie lds  a r e  estimated by assuming annual growth rate - 4.6%. See 
notes of Table C. 

LI 



1. Yearly yields are estimated by assuniing annual growth rate - 3.5%. See 
notes of Table D. 



Y i ( . l t l  -- -.- 

L 14 
L L O  
LOO 
203 
199 
195 
192 
188 
185 
18.2 
178 
175 
172 
16 9 
l b 0  
163 
L 60 
15 7 
154 
151 
149 
146 
143 
141 
138 
135 
133 
131 
128 

t . 0  N ; l  I I I l l  

1. Yearly y ie lds  a r e  estimated by assuming annual ra te  of growth - 1.8%. See 
notes of Table E. 

a 



ANNEX E --- 

I ~YPL&~~NI ' IYS ION SCHEDIJLE 

KHARTCWM 
JULY 1987 

UNCLASSIFIED 



'I'his phase begins w i  tlk tho auL1lorizat;ion ot tlic project  by tile li:i,\Ll) hl i  :,.; I ori 
Director arid cxtt:r~ds unti 1 the tirw when tho las t  lorig- term ass 1s tilnc!; 
porsorme1 for the Rehabi 1 i t a t  i o n  Cornporlen t arr ive .  'Thc principal 
rcsponsibil.ity for  undertaking the ac t i n r~  required during t:hir; p e r i o d  i s  trlc 
Project Manager. 1-le w i  1 1 I)e required to untlertdkc the Eo Llowing iinmetl.iatc i y  
following the  obligation of the Project: 

- Issue iJ.-i'oject Implementation Letter No. 1 to the GOS; includliig 
d e t a i l s  (AI CPs, transactions,  accounts awl a c c o ~ . ~ r r t i n ~ ,  steer ir~g 
conunittee, s t c .  

- Prepa1.c a P I O / T  to issue requests f o r  exprcssloll oh in te res t .  

,- Prcpare a PIO/T to negotiate ccntract  with I1CSSSIRS. 

- Prepare a PIO/T to  issue a RFTP for  tile Renabill tat1011 Con t rx t .  

- Prepare a PIO/T to  negotiate a contract with the selected Contractor. 

- Monitor the progress of the GOS to meet Condition Precedents arid 
notify GOS upon the i r  being met. Note the  90 day timeframe. 

Workiny with the Contracting Officer,  the Project Slanager w i l i  a lso  be 
required to  s e t  up an Evaluation Committee t o  review contractors t  proposals 
f o r  the Rehabilitation Component. 

In  conjunction with the USAID/Sudan Controller ',he project  manager w i l l  a s s i s t  
i n  the! review of the findings of the F i rmcia1  Review proposed for  the 
RC-. Likewise the Project Manager will ensure tha t  the GOS s e t s  up the 
required special  accounts, and adequately f inds these accounts and tke USAID 
Project Trust Fund. 

The Prloject Manag,er w i l l  a lso  work w i t h  the USAID/Sudan Executive Off ice  t o  
arranger l o g j i s t i a l  support (housing, transport ,  e tc .  ) fo r  the contractor 
personnel. 

The Project Manager w i l l  cooperate with the GOS Central Forestry 
Administration s taff  to  ensure tha t  basic project  equipment and f a c i l i t i e s  
(houses j are  i n  place p r io r  t o  the a r r i va l  of the contractor personnel. 



USA111 Project Paper 1Zovic.w 
Project Authorization 
P rojcc t Graut Agreer~~en t signed 
Distr ibute IGI 
l ssue PlO/T fo r  RCSSMCS 
Issue PIO/'I' f o r  M i a b  Contractor 
Kecei ve Express ions of l n t e  rest  
Ad ve r t  i se Rehab Componen t R.!TP 
Undertake Financial Review of RiSSWRS 
Negotiate Contract with RCSSMKS 
Review Responses t o  Rehab WTP 
Nego t i a  te Rehab Component Con t rac t 
F i r s t  ilCSSB1RS S t a f f  Arrive 
Prepare Work f o r  Inventory 
F i r s t  Steering Comwittee 
F i r s t  Rehab contractor Staff  Arrive 
Prepare Work f o r  Rehab 
Second Steering Commit tee 
Internal  Project Review 
Second Annual Workplans 
Third Steering Committee 
Fourth Steering Committee 
F i r s t  External Evaluation 
Third Annual Workplans 
F i f t h  Steering Commit  tee 
Sixth Steering Committee 
Fourth Annual Workplans 
Seventh Steering Commi t tee  
Eighth Steering Committee 
F i f t h  Annual Workplans 
Ninth Steering Committee 
Tenth Steering Commit tee 
Final  Evaluation 
Eleventh Steering Committee 

J u l y  13, 1987 
August 1!)87 
Augus t 198 7 
August 1387 
12ugus L 1387 
August 1987 
September 1987 
October 1987 
September 1987 
.January 1988 
January 1988 
February 1988 
Flay 1988 
.June 1988 
~ I U ~ U S  t 1988 
Jrm 1988 
July  1988 
February 1989 
Mdy 1989 
June 1989 
August 1989 
February 1990 
May 1990 
June 1990 
August 1990 
February 1991 
June 1991 
August 1991 
February 1992 
June 1932 
August 1992 
Februaly 1993 
May 1993 
August 1993 

Pro j oc r c ,OIIIIII 1 t: c.oc 
IJSAII) 1)i rcc !or 
U 3 U  U/bOS 
( o~i t rac t ing  OCf'icer 
tJz'ojec t Manager 
P ;o j CL t bla~irlgc r 
Contracting Officer 
Contracting O f f  i c c r  
Control l e r  
Contracting Officer 
IEva Lua t ion Coinmi t tee 
Contracting Officcr 
Contractor 
Contractor 
IJSAILVGOS 
Contractor 
Contractor 
USA ID/ GOS 
IJSA ll/SOS 
Co~it rac t o r  
USAI D/GOS 
USAID/GOS 
USAID/GOS 
Contractor 
USAID/GOS 
USAI I)/GOSl 
Contractor 
USAID/WS 
USAID/(;OS 
Contractor 
USAID/GOS 
USAID/GOS 
USAID/GOS 
USAID/GOS 



Si:!rril~y, of I'l{O/\(; 

4 1 :j:-il~c illO/ i s  ~ . ( J I .  < , ( J I I I  : t.() 1, 
Yegot i ; ~  t.a I h l  f , ~ - . I ( ,  I .  wi .  I. h (;OH t,r'.~c:I,or 
Mobilizatiorr  .-)t c:orit.ractor' k i t , i l l '  

lri i  t iat.ic.m ol.' procurc:l~lerlt ot' 4 i111d t i  
I CTR and other (h i t r ac to r  5ta t f  at. I)o:it 

Post irlg of Sud;~nesc s taf E (10-Projec t 1) i ~ ( K L O I .  

and Field Project Officers 
Prepare r i r s t .  Work Plan 
F i r s t  Steering Committee nleeting 
Acquisi t ion of bui  lding/of f '  ice space 
Establishmmt of Inventory IJnit withir~ IRi4 

of Pores t Depar t~nen t 
Acquisition of M and E completed 
S t a r t  training in Nairobi and Khartoum 

on image interpretation 
S t a r t  training in Field inventory, Kharfm~rn 
Lkvelopment of Iriventory P l a n  
Development of Fie l J  Yaniral 
; tar t  Construction of Iriventory Unit Bui lJj.112 
Conduct i n i t i a l  image interpreta t ion,  w i  ti) 

confirmation tes t s  through ae r i a l  
photography and ground truthing 

Develop i n i t i a l  sampling strategy and 
inventory design 

Field crew s t a r t  sample enumerations, 
development of volume and biomass equations 

S t a r t  on software 
S t a r t  image interpreta t ion and mapping of 

5 Rural Councils in Kordofan 
Finalize sampling strategy and inventory design 
Identify Sampling Units (PSUts) fo r  

a e r i a l  photography 
T 

Complete software development and t e s t  
Order ae r i a l  photography of PSUt s 
2nd Steering Conunit tee Meeting 
Es tab l i sh  procedures f o r  inventory quali ty 

I control  and t e s t  
Internal  Project Review 
Identify sub-strata and f i e l d  sampling s i t e s  

i n  each PSU 
Ini  t i a t e  ground surveying and enumeration 

i n  each sub-strata beginning in Kazgai 1 
Complete image interpretation-and mapping of 

5 Rural Council areas 6/89 

(:orif:rac tor  
Cont rac tor  

Contractor 
Contractor 
( h r t  rac to I' 
( h i  t ri1c t.0 [- 
(;on t rac I.\) I~ 

Contractor 

Contractor 

Contractor 
Contractor 

Contractor 
Contractor 

Contractor 
Contractor 
Contractor 
USAID/GOS 

Contractor 
USAID/GOS 

Contractor 

Contractor 

Contractor 



( ; o I , I ~  1ct.c v o  I ~~rnr c ~ ~ ~ O  I) i onlass ( 1 ~  t : ~  t o r  , I~ I , I  I y*; I ,; 

1 - 0  I .  '; itul.,~ I c :OIJII(: i 1. C I ~ ~ S  

Iin t? 1. <la ta i n to (i I :; 
Iii r s t  evalual. io11 of: Kcr--)~rrco I.nvr?~lt;ory 
Start. iinage i n t s  r p r e t a  t. ion and rtlayp i 118 of' 

remaining area of' Southern I(ortluf';in 
I t i c l i t i . €y  Sarnpli~lg i h i  t,s (IJSIJ'sl 
Order ae r ia 1 pliotczgraphy u i  PSI1 ' s 
Idcnt. i fy s u b - s t  rata and f iclrl s m p l i ~ ~ g  s i  t cs  

ill each PSU 
Complete image interpretation and mapping of 

remaining areas of Southern Kcrtfof an 
5 th Steering Cornmi t tee  Neet ing 
In i t i a t e  ground surveving and cnurner;it icms 

Kordof an 
Camp le te g rourld survey ingdnd tmnne ra t i IAP; 

Kordofan 
In i t i a t e  ground surveying and enumeration 
S t a r t  in terpreta t ion and analysis of data 
Complete volume and biomass data analysis for  

res t  of sou thern Koruofan 
Enter data into GIS 
Complete printing of image of S. Kordofan 

and S .  Darfur 
Printing of anc i l l i a ry  fores t  maps of 

S. Kordof an completed 
2nd Evaluation 
6th Steering Committee meeting 
Complete building and ins ta l  1 a l l  necessary 

equipment 
Establish growth and yield plots  in 

Southern Kordofan 
Printing of Forest/Vegeta tion mzps of 

S. Kordof an completed 
I n i t i a t e  image interpretation and mapping of 

Southern Darf ur 
Identify PSUts 
Order a e r i a l  photoprayhy of PSU's 
Identify sub-strata and f i e l d  sampling s i t e s  

in  each PSU 

(:ocltractor 
! h t  rac to t' 
Contractor 

( h n t r a c t o r  
Contractor 

Contractor 

Cont r a c ~ o r  
USA1 L)/ (;US 
lJSAID/GOS 

Contractor 

Contractor 

Contractor 
Con t rac tor  
Contractor 

Contractor 





, i g 1 1  i t ~ g  i I {  I%( I!\( ;i !i . 
l ) i r ; l  , i i ) , i l , ,  H t . 1  'i i ' 
I r ; , . l l ( ?  \'lo; I '  l o t  f;Oill I I , {  ){ - 
Kec.t!i ve I:xpt.c*<,; i OII:, lit l i ~ t  ( . I  Y ; I  I J , !{ ,' 

t i ; !vc i~t . i :c  , o r  RITI.l) 10 ,  3 ' 
&ct. I 111 t, i a l  (Yc; -i:~d (3% I or l'il I I , ' ! I  /' 

Rev icw rcspor~scs f.o Kt:Sfl I : 
Negotiate to s i g n  cant rac: I. A /  
~r&~remerit of M F, li i r i  i l .  i ; ~ t  ( ~ 1  ,') i )t:j 

I'A Teain a t  post :; 3t'i 
Secwdcd W S  s taf: t '  at. pvst. o t i 3  
Prepare Arulual hork f' l .<~n 7 ! t i  >j 

Prepare des ign  for ivur-ser.y/lix I.cII:~ i (JI? 

Demons t t-a t i on (:en t e  r 7 ,  flIY 
F i r s t Mee t i ng oE 5 tee r I. ng (:orrun i t. tee 8, I1H 
F i  t-st .5tect-ing %lh-Committee ( i k h a b )  : k ~ t i n y  Y 88 
E:; tahi ishment (11.' Seed Product ion '; t.;.irds S t C l  t . t . c ~ l  3H 
Tr-dining of  1:xt.c~nsion S t a f f  St.arl.ed 0 HH 
Soc io-Econos~ ic 1;urvey (;Jeeds .\sscss~iit:r~ r i 

Sta r t ed  'J: 23 
Nursery/Ex tension Ilemorlstration (N/E. D .  I 

Centers iden t i f i ed  and surveyed ! J i  83 
Construction of f i r s t  N/E .D.  Center s tarced 10/88 
Cons truci' ion of Kesource d.ehab. I-Q, E l  Ot~eiJ  

s t a r t e d  1 i ) /8& 
Constrcrctim of se i f -he lp  v i l l age  llurseries 

in Kazgb- 10- 11/"88 
Socio-ar.onomic ;J!-;.ey completed and t a rge t  

vi llagss ident i f  i.ed 12/88 
Training of Extens ion S taf € Cmple ted 1 2/88 
2nd Project  Steering Sub-Conuni t tee Meeting 1 / 89 
Construction of F i r s t  N/E.D. Center completed 1/89 
Extension a c t i v i t i e s  i n i t i a t e d  in  K a z ~ a i l  KC 1/89 
Construction of N/E.D. Centers s t a r t e d  in  o ther  

RC 2/09 
2nd Steer ing  Committee Meeting 2/ 89 
F i r s t  r e s u l t s  of resource inventory become 

ava i l ab le  5/89 
T.A. Team S p e c i a l i s t s  a r r i v e  and begin 

development of Operational Plan 6/89 
F i r s t  annual review 6/ 89 
2nd Annual Work Plan prepared 7/89 

Con t rac: to r 
Contra; t o r  

CorlCrac tor' 

Contractor 
Con t 1 ' 3 ~  to  I- 
USA1 D/GOS 
Contractor 
Contractor 

Contractor 
USAID/GOS 

Contractor ( R .  I .  ) 

USAID/Cont rac tor  
USAID/GOS 
Contractor 



I I ( I  ' ) t  f *r -  I I I I } ~  ' ~ I I ! ) - ( ,~I I I I I I I  t l w ( Rl( ) 4 v . l  I I I H  

i :~~l:r t  1 I I ~  I I 0 1 1  ~t I ~ ! I I L I  I 1 1  I J I K  iJ/'l:. I J .  1 ( ' i l l  1 . 1  * 

( 0 1 i l ~ ) l C t  O ( l  

Pro jeer ; I C ~ , I V I  1 if:$ ( ( - X I  mlC,l o ~ i ,  ~ o r j ( l l ~ ~ t ~ ( l  
nrdrl;lgolncnt , ,tg t ol or c:,, t r  y, grin1 );,rrdt*tl~, ,,I ,I I ( ( a t 1  

111 ~t 1 1 ~ 1  It(;', J 
~ ~ c c L  I l t I T ' i c l I y  s t ~ t  t5  O I O ~ U C  L I O I ~  
Es t.abk i shslcrrt of <ic?ctl pr ofhlc t i or l  ~,l.cllld~, 

colll[, Lo t ccl 
Hcssecl ing/plarrt i ng of gum gardori s t d  r t.cd 
Agroforestry in i t i a ted  in Kazgai 1 It(: 
Development oE no tura 1 wood land niailagt?~nc:ri t 

plan i n i t i a t ed  
3rd Steering C a n m i  t t ee  Meeting 
Construction oE HI1 ( E l  Obeicl) ampletcd 
Extmsion training for remaining s t a f f  
LO% Agroforestry and gum gardens completed 
Operational plan completed 
Farmland identif ied Eor agrofstcs t ry  
Woodland earmarked and demar~a ted Eo 1- 

community forestry 
4 t h  SteerirlgSub-Comni t tee (Hk) meet irlp 
Extension in i t i a t ed  i n  relnalnLng itCs 
20% of targetted community fores ts  s s ~ a b l ~ s l ~ e c i  

Kazgai: . 
20% of target  ted dgroforestry completed in 

in Kazgail 
50% OF targetted gum garden planted in 

in  Kazgail 
Development of management plans For natural 

wood land conp l e  t ed 
First evaluation 
3rd klnual Work Plan prepared 
5th Steerinq Sub-committee (W) meeting 
Nurseries i n  remaining RC s t a r t  production 
4th Steering Comi t tee Meeting 
29% of targetted cmnimi ty fores t s  es  tab1 ished 
23% of b rge t t ed  sgroforestry on farm land 
; 9% of targetted gum garden planted 
20% of natural woodlands brought unuer 

management 
6th Steering Sub-Conunic tee (RK) Meeting 
5th Steering Committee Meeting 
4th Annual Work Plan prepared 
Resource Inventory data analysis comp1.e ted 

and available 

Cori t ractor  
1JS;d lJ/w5 
Cori t r;ic to I' 
(:orlt racr. to r  
Contractor 
Con t rac to r 
Contractor 

Contractor 
! ISXI 1)iGOS 
(:on t rac tor  

Contractor 

Coqtractor 

Contractor 

Contractor 
USA1 D/GOS 
Contractor 
USAID/GOS 
Contractor 
USASll/GOS 
Contractor 
Contractor 
Contractor 

Contractor 
USAJD/CdS 
USAID/GOS 
Contractor 

Contractor (R. I . )  



Notes : 

1. Please ensure the following reviews 
concurrently for both Project components: 

Cont,rac: tor 
lJSA1 D// (XIS 

First Annual Review (Internal Review) 
First Evaluation 
Second Evaluation 

2. Include External Evaluation for Resource Inventory Cornponelit at the end of 
year 4 to coincide with Mid-Term Evaluation for Resource Rehabititation 
Component. 







o. Evaluat ion and Audit $86,925 $13,144 $214.967 

+~ttt~ttttttt+titttt+t+it~at~atttt~~+~t~t*ti+ft~t+~ttftt+*t~~tttt~tt~tt++tt**t~t 

t !io!e, The ioreiqn exchange r a t e  used i c  developinq t h ~ s  
budget i 5  CUS 1 = 4. I Sudanese pounds. 
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-%source iqven torv 
-'oreiqn E 6 14, j00 
-iota1 Cur e3,300 

-Resource gehabil i!at ion 
-Fore!gn E $0 
-Local Cur $11 



5 . E l  Obeid Offices 11 1 



S s ! v  IS, L?!: 

; . , ~ a j - i ? - a  C ~ n t r i c !  
!.,GP!-lern Contract 
c, jCort-Terr  k n t r i i t  
1,Short-:arn C ~ n t r a c t  
5 ,  Lcnq Terr,T;eit 
i ,  Short Ter m/Trust 
q, 0onl:ev 
I, Djnksy ?lain!enance 

2, Training 
a.Traininq 6rants  
b.Study Tours (PW) 
;, Travel Costs 
d ,  In-Country (PK/LS) 

2 ,  Coamod~:les 
a. (See Procurement Plan) 
b.Vehicles 

-Four a h w l  Dr ive  
-3.a!ion Nagon 
-7 Ton h r r v  
-Tr ac t s r  
-Yotor Cvcle 

- f lotorcycle dps (LC) 
4.Construction 

a. 0 l  f i ce  
h. S t a f f  Houses 
c.0ther Hous~rig 

1 d.Nursery Construct ion 
e,Hand Dug Wells 
f ,V i l laqe Nursery 

5 .Log is t i ca l  Support 
a.Vehicle Operations !FYJ 
b.Veh1cle Operations (LS) 
c.HotorCycle Spares (FX) 

6 .  Cant inaency 

7. I n f l a t i o n  
a. technical  Assistance 
b,Train ing 
c , C o m d i t  ie5  
d.Construction 
e.Logist ica1 Support 
f .Local Costs 

i.?? 
1.22 
I. 46 
1.46 
?,44 
2.44 



UNCLASSIFLED 

SUDAN 

KEFORESTATION AND ANTI-DESERTIFICATION 

ANNEX C: 

SCOPES OF WORK 

KHARTOUM 
JULY 1987 

UNCLASSIFIED 



Job Description 

Chief of Party and Senior Agroforester (Rehabilitation Component of the 
Sudan Refores tat ion and ,\nt i-desertilicatior.1) Project , 

rl Work Locat ion: E l  Obeid, Kordof zn Region, Sudan 

Length of Assignment: 5 years 

Responsibility: Tecllnical and Administrative Head of the Project and 
Subject Special is t  fo r  Agroforestry 

Counterpart Staff : Counterpart Project Manager, Conservator of Forests 

Scope of Work and Responsibil i t ies:  

This o f f i ce r  w i l l  be responsibli: f o r  the overall  technical leaders'hip during 
the l i f e  of the Project and, in close collaboration with h i d h e r  GOS 
Counterpart, be responsible to i n i t i a t e  and manage the Project. He/she w i l l  
be technically responsible to  the GOS and administratively answerable to USAID 
a s  the resident manager of the Contractor. 

Assisted by h i s  senior s ta f f  a t  E l  Obeid, the co-project manager and the 
consultants fo r  various technical spec i a l i t i e s ,  and in close coordination with 
the Resource Inventory team, he/she w i l l  be responsible fo r  carrying out 
surveys proposed i n  the project and development of the operational plan, to 
serve as the main document fo r  implementation. He/she w i l l  be required to 
keep track of the progress of resource inventory data. This data is a 
necessary pre-requisi te fo r  the development of operational plan which w i l l  
address landuse and land degradation problem i n  the area. The plan w i l l  
take into account the data regarding resource s i t u a t i ~ n  and needs assessment 
carried out through the socio-economic survey. This operational plan w i l l  be 
developed under technical direction.  43 
Assisted by h i s  senior s t a f f  a t  E l  Obeid and the 5 ACF's a t  the Rural 
Councils, w i l l  develop deta i led annual implementation plans for  the f i e l d  
programs a s  deta i led i n  the project paper, including but not limited to  the 
nursery/extension centers,  natural woodland management, agrof orestry,  as well 
a s  the training and extension a c t i v i t i e s  a t  a l l  levels. He/she sha l l  ensure 

'I 
4 physical f a c i l i t i e s  and infrastructures a re  in  place and that  a l l  local and 

international procurment a r e  well planned and executed. 

w He/she sha l l  be responsible to  prepare quarterly progrsss reports and other 
technical documentations as  generated by the Project or/and needed by the  
Project training and extension ac t i v i t i e s .  He/she sha l l  serve as the chairman 

a of the Project Implementation Committee and par t ic ipa te  i n  various s teer ing 
commit tees. 

I t  w i l l  be incumbent on the  Officer, to  ensure tlmt effect ive  coordination and 
collaboration takes place between the project  and the relevant G(XS Regional 
Departments ,and donors ac t ive  i n  the  area with s imilar  i tc t iv i t ies  and programs. 

I He/she w i l l  be required to  t ravel  extensively in  the project area to ensure 
effect ive  implementation of project  a c t i v i t i e s .  

i. h 



Y i l .  11. i n  agroEores;t:ry/'social. Ilores t r y  or  t:arin.trig systeri1.l; wi. tll a !aiili~nur:~ oii 
I.:i ve y e a r s  in project rr~ar~agerner~c arid t e c h  ical cxper iecice i r i  t rop ica 1 
envi rorime~it:i, especial ly a r i d /  screi-arid areas.  tleislle with ~udergratluacc 
degree in  Forest: blanagernent, sllould be we1 l vc rsed  wii:11 use of resourc-? 
inventory  d a t a ,  i t s  analysis  and inti.r.pretation f o r  use in forest: nlanazemetlt, 
and laniusc planning. ;-le/she should have hail E i  r s t  hand experience in workilig 
with NGOs o r  PVOs as  wel.1 as  rii C l l  governmer;tal ins t i  tut ions.  Working 
kilvwledge of Arabi.c a p l u s  b u t  not a prerequisi te.  



Respoi~s i 11 i 1 i LL: liespons ib le  t o  the Projcct 1,e:xlcr Rehnbi 1 i c ~ t :  i ~n 
' jillponeuc of the Sudan Reforestat ion and 
Ant i -dese r t i f i ca t  ioti Projcct .  

Counterpart S taf f  - : Associate Monitoring and Evaluation Off icer  ( t o  I)e 
selected and hired by the Project  o r  seconded by Gf;S) 

Scope of LVork and Respons i b i 1 i. t i e s  : - - -- 
This o f f i c e r  w i  11 be  r.espansible f o r  the coordination of p ro jec t  related 
research, monitoring and evaluat ion a c t i v i t i e s  t o  be developed and ca r r i ed  out  
i n  the Resource Rehabi l i ta t ion  component. Furthermore, the o f f i c e r  wi l l  
develop a s t a f f i n g  plan fo r  the o f f i c e  t o  be submitted to the Project Leader 
f o r  approval and ac t ion .  An Associate Of f i ce r  w i l l  be hired and receive on 
the job t ra in ing t o  assume respons ib i l i t i e s  f o r  the i4onitoring and Ev:~luation 
Sect ion  i n  the  l a s t  years of the Projec t .  

The O$f i ce r  w i l l  be required to worlc in close cooperation w i t n  other  the 
Projec t  S ta f f  i n  designing questionrlai res  and r~ioni toring tools  and i n  decision 
making r e g a r d i ~ g  the d i rec t ion  of the a c t i v i t i e s .  For instance,  the 
Monitoring and Evaluation Off icer  w i l l  a s s i s t  in determining the v i l lages  
which w i l l  receive d i r e c t  Project  ass is tance .  

I n  monitoring and evaluat ing p ro jec t  progress the o f f i c e r  w i l l  undertake the 
following tasks:  

developing questionnaires and monitoring f orms, t e s t ing  and revising 
these forms, t ra in ing the people responsible f o r  col lec t ing  the da ta ,  
making arrangments to  ensure adequate supervision,  and data  
processing and analyses;  
co l l ec t ing  data  and repor ts  from other  sources which r e l a t e  to the 
Projec t  a rea ;  
ensuring tha t  the da ta  analyses include disaggregation of information 
by sex of the respondent; 
ensuring the  publicat ion and d i , t r ibut ion  of surveys and specia l  
s tud ies  ca r r i ed  out ;  
ident i fy ing topics  o r  problems areas  which should be s tudied;  
wri t ing scopes of work and making arrangements f o r  spec ia l  s tud ies  
t h a t  w i l l  be done by consul tants ;  
developing a system f o r  s torage  and r e t r i e v a l  of Project  da ta  and 
repor t s  ; 
devising a method f o r  assess ing  the  t ra in ing a c t i v i t i e s  and t h e i r  
e f f e c t ,  and 



PI1.1). in a~lclroyology o r  related soci.al :;ci ence t1i:;ci;)l i r~e  , wi cli ;1 lriiiiirnuri~ oc 
tllree yca rs expe ritwce iri c o ~ ~ d u c  t i ~ i g  0 r' supe rvi s ;.lig Ilor~seholti :evol. rc>se;i rsli 
i.11 ;1 developing country,. Przference wi 11 be given t o  candidates ~ 1 1 0  Iuve an 
ag ricu 1 tnral /na tu ra l  resources background and have c a r r i d  out 
agrofores try/Soci.al f o r e s t r y  o r  f arrning systems research. Candi.du tqs : j l l ~ ~ l r l  
have dernoristrated a b i l i t y  to work in  col labora t ion  with other  technical  
professionals .  If the  successful  candidate does not speak Arabic, he/she must 
be wil l ing to learn  a t  l eas t  rudimentary Arabic. The special is t :  must be 
wi l l ing  to  t r a v e l  arid res ide  of ten  in the Project  Area. Candidates wi l l  be 
required to subrni t evidence of t h e i r  ana ly t i ca l  capabi l i  ty .  



I*nns i b i  La: Ikspons  i b lo  1.0 t.htb I'rojcc t Leader f e h a b i  l i  tsc.ion 
Cornpollent of thc 5utlan Ikfores tat i on a d  
Anti-desertil'icatjon) Project 

Coiulterpart Staff: Project E~tension Coordinator, seconded by GOS or h i  red 
by the project 

Sco~e of Work and Res~onsibilites: 

This cr'ficer will be responsibfe for the training and extension activities to 
be designed, developed and carried out. He/sh will also be responsible that 
trained staff and resource materials are in place especially at the regional 
(El Obeid) 2nd the Rural (Council) Centers. He/she shall make sure that 
counterpart stafE i s  well trained and given the necessary cn the job 
experience . 
The officer will be required to work in close collaboration with the Project 
Extension Coordinator, Project Monitoring and Evaluation Officer and the 
Associate ivloni toring and Evaluation Officer as well as the Project Leader 
AgroforestryIChief of Party. He/she will also work closely wi'n Agriculture 
Extension Division, Kordofan, WSARP and PVOts active in Agrofoi~:stry extension 
in the Region. 

The off icerf s di rect responsibilities will include : 

a. Collect and assemble training and extension resource material relevant 
to the Project. 

b. Plan, design and excute training workshops for field extension staff 
members of the project. 

c. Assist the ACFfs at the 5 Rural Council Centers to mount extension 
training courses. 

d. Assist in and plan field days, Arbor Day. 
e. Prepare and produce extensionltraining resource material (Audo Visuals, 

Posters, Film strips, Displays, etc) . 
£. Assist in project evaluation and monitoring (internal and external). 

The officer will discharge these responsibilities in close contact with 
Project Extension Coordinator (counterpart) and impart necessary skills to him 
so that he can assume full responsibility for this component of project after 
3 years. 



t\ t 1.cas t: M.Sc, , but prcI~~:ral~Ly a Ph, 1).  ~ I I  Agroi:o~-i:!; I. ~;yi!;m:i ;A I l :o~-~!~f: 1.y 01. 
;ijj r i.(:l.~t tural, e x  I;(w; i,o11 w it11 :I I ~ ~ . I ~ ~ I I I L I I I I  01.' f i vc yc:.trs 01: ['i: I t;vant cxp:~: I I:NCI! 

1) r-c>Eerai) 1.y i ; I  a r l \ l / se~ i~  i - a r  id  ; I I - v : ~  of  L I ) C '  5. Arl  b I . ; 3 ~ .  OL.  P l i .  1). i 11 I lor[: ic1.1 1 L I I ~ C  

01. I-lorw Econo~~~ics  w i  tn 1Your. t o  c i.ght; ycLlrs oli prac t i.ca 1 o ~ j ~ c :  r icmx I : I L I ~  Iw 
consider-id.  Cnrld il!a1;:: sllo1.111.l 11a.vc: t1c:rnons trrited :d) il. i t y  to wr:k i n  
cot labora t  ion wit:l1 otli!:~: t txhn ica l .  process i o r ~ ~  1s. Nor-ki.rl$ ~ ~ I K N I . ~ ~ ~ ~ ~  01.' . l i . :~ l ) i  1: 

pr-eferrcd I~ut  riot e s w n t i a l . .  



Nork 1,ocat ion: I(ha r'tourn, Sut lm 

Length of Assigrurienc : 3 years,  tliaybe extended to 4 years 

Techriical and ~ \ Jmin i s t r a t ive  I-lead of tile Ptojcc L 
(Inventory) and Subject Spec ia l i s t  i n  Venetiitionl' 
Ptiysiog raphic Mapping and' Fores 1; inventory 

Counterpart S taf f  : - Counterpart Project  Director ,  Seconded by GOS, and 
Senior Conservator of Forests  

Scope of Work and liesponsibi l i  t i e s  : -.- 
'This o f f i c e r  w i l l  be responsibie For the overa l l  technical and adminis t ra t ive  
leadership of the  Resource Irlve~ttory Component of the project  to  be 
implemented i n  southern Kordofan arid southern Darfur, in c lose  col labora t ion  
with h is /her  GOS counterp;jrt. 

Assisted by 2 senior  level  Foresters ,  and f i e l d  iriventory teams, and other  
technicians, he/she w i l l  draw and develop phased imp!ernentation p l m  For 
carrying out  vegetation/physiograpllic mapping and f o r e s t  r~. ;ource inventory. 
The F i r s t  phase w i l l  cover the 5 ltural Councils in  soutnern Kordofan I khet -2  

the  Resource Rehabi l i ta t ion  component w i l l  be implemented) and the 2nd phase 
w i l l  cover r e s t  of the projec t  area.  

The CTA w i l l  be responsible f o r  ensuring t h a t  physical f a c i l i t i e s  and 
in f ras t ruc tu res  a r e  i n  place anti tha t  a l l  loca l  and in ternat ional  procurement 
a r e  well planned and executed. 

The CTA w i l l  be responsible f o r  monitoring t ra in ing a c t i v i t i e s  f o r  the 
Sudanese s t a f f ,  both in-country and abroad. 

The CTA w i l l  ensure tha t  the information and data  i s  generated by the projec t  
i n  a timely manner and made avai lable  to  the Leader of the Resource 
Rehabi l i ta t ion  Component. 

He/she w i l l  advise the Inventory, Reservation and Management Unit of the  
Forest Department on the establishment of an Inventory Unit f o r  handling, 
processing and s t a t i s t i c a l  ana lys i s  of information. He/she w i l l  a s s i s t  with 
the development of inventory data  handling and s t a t i s t i c a l  procedures. He/she 
w i l l  a l s o  advise the Inventory Unit on computer data-handling i ssues  and 
provide data-management t ra in ing.  

He/she w i l l  ensure that e f f e c t i v e  coordination and col labora t ion  takes place 
between the p ro jec t  and re la t ed  GOS agencies involved i n  various p ro jec t  
a c t i v i t i e s ,  such as National Remote Sensing Center, Sudan Survey Department, 



IJage 2 /  
ChlcE 'Ilechnicn.1 Adv i so r  ((:'I:/\) 

Fares t l)(:part~~~t:nt:, I I ~ J - ~ c I J I ,  t ~ ~ r e  I ~ ( . ; ~ ) ~ ) . ~ - I ; I I ! C ! ~ ~ I ,  (, I1 i vi:; i o n  ot:   it,:^ L i 51; i (:<;,I , .(-hi I 
Survey Acle~irlisLr~t ion, c t c .  flc/stic W I  i 1 b v  respor i~  i ble to pr'c.:p;~r'e quar te  I-l.y 
progress repor ts  and otiwi: t~:c.hr~ical. iloc~urieritat ion 3; :<critt ratctl by tllc pro  jcc t . 
ileishe w i l l  be requircd to t ravel  cxterlsivc:ly in the projcct  area to cnsur~: 
c f f  ecr ive and 1:irncly isiplcrnent~t iori of praojccL act-i vi t i 1:s. 

Qual i f ica t ions :  

Ph.D. in  Resource Inventory/Mapping wl t h  a t  l e a s t  5 years e x ~ e r i e n c e  in  the 
use of remote sensing ( s a  te1  l i  te imagery) in vegetation/physiographic mapping 
and f o r e s t  inventory, a t  l e a s t  2 of which should be i n  ar id/semi-arid regions. 

He/she should have had f i r s t  hand experience with ground surveying f o r e s t  
enumerations, sampling and s t a t i s t i c a l  analys is .  

The candidate should have demonstrated a b i l i t y  to work i n  col labora t ion  with 
o the r  technical professionals .  


