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oo:aTITVE SlHfARY

The Govemment of Jordan (GOJ) has given a high priority to developing a

plan for utilizing the desert areas of Eastem Jordan for agriculture to

enhance the economic retum fran the largely mpopulated region. AID has

indicated a willingness to provide the OOJ w:'~th a prefeasibility study that

will ..lssess the agricultural potential of these desert lands.

To facilitate the functions of the prefeasibility team the contractor,

the Office of Intemational Cooperation and Development of the u.s. Department

of Agriculture (USDA) has organized and sent to Jordan an Advance TeB1!l for the

purpose of gathering infonnation, defining the scopes of wrk and working out

the logistical arrangements for the prefeasibility team. This report

sllIll'DB.rizes the activities of the Advance Team which was canposed of Martin M.

Fogel, Hydrologist from the University of Arizona, Donald W. Gohmert, Soil

Conservationist with the Soil Conservation Service of tIle USDA and Steven H.

Sharrow, RBnge Hanagement Scientist fran Oregon State University.

The Advance T,;am worked with the Jordanian Ntltional Planning CoUlld.1 and

with counterparts from the Hinistry of Agriculture and the National Water

Authority. The counterparts and the tesm made several field visits to range

nurseries, range protected areas, dam sites, and irrigated at'.I~s in the desert

lands. Range sites included those in the vicinity of Mafraq, Shoubak, Tafila

and Karak "mile the irrigated areas includ~ Azraq, Jafr and Disi.

i



In addition to field visits, the team reviewed related studies including

the Park report of 1955, the National Water Master Plan of 1977, the Zarqa

Project report of 1981, the Child - Saunier report of 1984 and the Post report

of 1~.

The. field visits and di.scussions wi.th counterparts and others brought out

some critical issues that the OOJ will have to face prior to implementing

plans for developing desert lan(ls. For one, much of the desert lands with

less than 150 ImI of total annual precipitation, perhaps as much as 70 percent

of the total lanrl arpa of Jordan, have little or n~ rlevelopment potential.

'The e.~ception to this are those 1imited areas where water is available either

frm tnlclerground or surface sources. HAjor sources of groundwater Appear to

exist in the Azraq am Jafr areas while known techniq\1p.s such as WB.ter

l~rvp.sting and wRter spreadine can be used to 8 limited extent to enhance

forage production and supply water for livestock. TIle remainder of the land,

that with an annual rainfall below 150 IIII', will be extI'Al1ely difficult to

improve.

Annther issup. coo,fronting the OOJ is thE' lack of trained personnel at all

levels in the field of range management. The Advance Team was able to locate

only one such individual with 8 technical knONledge of range managernE'.nt.

Other issues facing the OOJ include the current land tenure and water

rights sitt1l1tion. It is the team's understanding that URICh of the rangeland

in the 150 to 250 DID zone has been plowed and converted to ll1tennittent cemal

production as a lteans by which individuals may establish a 1aim to crown

lands.

ii
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The Advance Team identified six areas that should be studied in further

detail to establish the potential for agricultural development in the rainfed

areas. These are called Desert Land Utilization Areas and consist of four

areas where there is apparent potential for rangeland improvement and two

areas where groundwater may be utilized for irrigation of crops and forages.

The Advance Team recoomends that the Prefeasibility Team be organized

with two field groups and one core group to provide support to the field

groups and to complete the analysis required by too study. It is suggested

that the field groups be selected from u.s. Soil Conservation Service

personnel and include a soil scientist, a range conservationist, and an

agricultut-al engineer. At the least, the core group should incll~e an

agronomist, a social scientist, a hydrologist, an egricultural economist, a

plant materials specialist, a range management scientist, a training and

infonnation specialist and an overall t~ leader to coordinate and facilitate

team member activities.

The Prefeasibility Team sbJulc1 begin their study no later than early

t1arch, 1~6. This is the best time of year for the field groups to complete

their resource inventories of the six desert land utilization areas identified

by the Advance Team.

iii
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The Government of Jordan (001) has placed a high priority on developing a

master plan for the utilization for agriculture of desert areas of eastem

Jordan to enhance the economic retum froo this largely unpopulated region.

The 1986-1990 Five-Year plan states that both crop and livestock production

will be increased. Livestock, a canmodity that Jordan previously ptoduced in

sufficient quantity to meet its needs IlCM requires importation of up to 50

percent of current demands. Similarly, the total production of wheat in

Joman is considerably less than what it consumes.

'The United States Agency fer International ~velopment (USAID) has

indicated a willingness to provide short-term technical assistance for the

prefeasibility stage of the master plan development. This stage is expected

to folleM the recoomendations given by this Advance Team (AT). Thus, the

objectives of the Advance Team are:

(1) Gather information and docllDents relevant to the efforts of the

Pre-Feasf.bility Study.

(2) Further define and/or refine scopes of work for each member (,f the

Pre-Feasibility Tesm (m).
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(3) Reconsider. mix of expertise to be represented on PFI'.

(4) Work out logistical arrangements for PFr.

IREVIOUS S1lIDIF..s OF JamAN'S DESFRT AREAS

One of the earliest) if not the first study relative to the improvement

of Jordan's rRnge arens, ,,,as the "Technical Report on Range Improvement)

Development and Hanagement for the Hashemite Kingdom of Jordan" dated November

1S55. TIle material for this report was gathered over a 2 yeRr period by the

author, Barry C. Park, Range t1anager) Intemational ('.ooperative Administration

(ICA) • Essentiaily this report reccmnended 8 range program for Jordan and

delineated certain areas for this development.

A four-year range improvement sturly was recently cOl!lpleted for the Al

Hanmad CatcJ:1nent, a large area in northeastent Jordan and extending i.nto three

otrer Arab Cm.mtries, no!Ul"ely, Iraq, Saudi Arabia and Syria. TIus study)

sponsored by ACSAD and the Arab Fund for Socioecol1OO1ic Development) evaluated

the available physical resources and the socf.oeconomic conditions of the

area. A report is available written in Arabic with English slIlIMries. A copy

of the report is aVAilable in the Ministry of Agriculture (KlA).
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In I~, at the request of the Jordanian NatiOlla1 Planning Council, a
USAID team visited the Ki~dom for a three-week period in June and early
July. A report, cOOlJlO[lly known as the auld and Saunier Report, presented the
team's finding 'Which attempted to emphasize the imp1enentatioo phase of a
number of projects. The report is also useful in that it sUIlDSrizes related
project activities currently undetway and, in adclition to the Al P.mmnad
project, mentions the following range-related projects:

The Zsrqa Project being conducted by the Ministry of Agriculture (MOA)
and the Gennan Agency for Technical Cooperation (GrZ) j

The Highlands Development Project being unrlertaken by NOA, the l-lorld Food
Program (WFP) and USAIDj

Lajjun Range Rshabilitation Project developed by a United Nations
Environmental Program (UNEP) mission;

Lanci Capability Study conducted by the AUstralians; and

Forage Legume work being conducted by the Australians.
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CRITICAL ISSUF,S

Land and Water Resources

Desert lands in J oman are generally considered to include those lands

which receive 200 IIIil or less of total annual precipitation. Under this

definition, approKimately 8.5 million hectares or 91% of Jordan's total land

area is classified as desert (Table 1). Although sane desert land has been

developeci for ir.rieElted agriculture, pri.ncipally in the Jordan Valley area,

livestock grazing remains the principal use of t"'~ dt,1sert area. It is

important to recOf],nize in considering the desert in Jordan that this

definition is sanewhat broad in that it includes several recognizable climatic

zones which di.ffer substantially in their current resource state, current

agricultural use, and potential for enhanced productivity. In addition,

delineation of resource zones in Jordan based upon long-tenn average annual

precipitation can be misleading becaus,~ rainfall varies tremendously from year

to year wi.th the nurrber of bP.low-lM!rage precipitation y~ars exceeding those

of above-average pJ:ecipitation. Limitation of "desert development" to areas

bP.lCM 200 urn of annual precipitation p1"esp.nts a problem in this 1"egard 8S crop

production in the 200 IlID to 300 DID precipitation zone is often dependent upon

the occurrence of average to above average annual precipitation. In the

200-300 11III zone, cereal crop yields are so low that one year in two the crop

is sold for forage without harvesting grain fran it (Harvey, l~). Although

land in the 200-300 DID zone is carmonly classified as "rain- 'ad" agricultural

lar.'" , it is functionally desert land in that a rain-fed crop can not be



(from: Regional Study on Rainfed Agriculture and Agro-C1imatic Inventory of

Eleven Countries in the Near East Region. FNJ. 1982)

Le.)s than 50 5,932,700 64.1

50 - 100 1,385,100 15.0

l,)() - 200 1,139,500 12.4 '8~

200 - 300 394,800 4.3

300 - 400 178,800 1.9

400 - 500 125,300 1.3

500 98, roo 1.0

Rainfall (m)

- 4 A -

Table 1

RAINFAlL~ OF JCIIDAN

Area (ha.) Percent of Total Area



,j

''''1.:~

":'j
~1

f~
'Y~

i11
\.r/'·f.·~l
i,','::,
;-,j

. . ~ J

· :'i-f:~'i
:.;..

~'.4';

·.·~7J

';,~.'.'~
-i

· . ";:;"1
'~~Ti.: :

':";':~

:-;:.1

:;;.~~~
>rh>

,11,
_:;",;~l

:',""';'!
·;.~.·1 .:: :t
· . '.~ .' ',\

:<;···:·~i
I:", ...c','j

- 5 -

<ISO mIl Precipitation Zone

From a development standpoint, areas ~ceiving less than 150 mIl of

preci{>itation may bP considered to have a low potential for several reasons.

First, the biological potential of the site for non-irrigated agriculture is

severly limited by lack of moisture to support plant gro«h. Water

harvesting, water spreading, etc may allow increased plant production on

limited areas. bever, the ratio of watershedlproductive area ~uld need to

be high, sanewhere in the range of 10-20/1 (i.e. 10-20 hectares of watershed

runoff concentrated onto one hectare of desert forage). The cost of such a

program would likely be exceedingly high per ton of forage produced in this

manner« An exception to this problem may occur for small areas in wadi

bottoms where water is concentrated naturally. The current vegetative cover

of these lands is predominantly cool-season annual ?,rasses aOO forbs.

Relatively, little is krlO\m about the original natural vegetation of this

zone, although Park (1955) speculates that some perennial grasses may have

originally existed there. Experience in many areas of the wt'r1d suggests that

estahlishnent of perennial forage vegetation is difficult if not impossible

where annual precipitation is less than 150 om. Establishnent of native

perennial vegetation on desert sites frequently relies upon long-lived "mother

plants" which provide a continuol's seed source. Actual establishnent of young

plants may only occur infrequently When growing conditions are abnonnally

good. Reproduction of large cactus species in the American Soutm,est, for

exmrple, my occur only once every 50-100 years. This reproductive strategy

is difficult to imitate in range improvement 1rojects.
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Second, although the 150 lIm precipitation zone is laIge in size, its

low biological potential has msulted in relatively low density of use by

humans and their livestock. This makes delivery of extension services and

other inputs difficult logistically, especially in light of a general lack of

roads and other infrastructure in the area.

150-250 rom Precipitation Zone

Sufficient experience exists within Jordan to suggests that shrubs such

as Atriplex and Salsola may be successfully established within the 150-250 mn

precipitation zone ~re soils are deep. Best success ,.nth shrubs has been

achieved in areas ,~here annual precipitation is approximately 200 mn or

greater. Relatively little work has been done in establishing perennial

grasses in this zone. The native vegetation probably consisted of shrubs and

perennial blD1c~rasse~ with an abtmda'.lce of annual grasses and forbs in wet

years. Presently, most of the areas having rooderately deep to deep soils have

been plowed for cereal production. Plowing has almost entirely destroyed the

desert rangeland vegetation within rm.JCh of this zone. Vegetation on unplowed

rangeland is heavily utilized by livestock. This zone rAS the highest

biological potential of the desert rangelands and probably produces more

forAge for livestock than tre 150 mn precipi.tation zone which is larger in

area.

Fran a development standpoint, the 150-250 am precipitation zone is

superior to the 150 DIll precipitation zooe in several ways. First, some

plant materials and rangeland iDproVBnel1t technologies which are applicable to
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Second, the higher rainiall and more sloping topography of this zone are more

suitable for small-scale water management systE!l1ls. And third, much of this

land is near villages and towns with roads, government off:f.ces, and other

useful elements of infrastructure.

It should be clearly recognized, h~~ever, that dryland development of

desert lanns is inherently risky and potential for improvement of hmd

productivity, ,~le substantial as a percent of current fc=age production,

will not be dramatic when expressed in kg/ha. Rational desert rangeland

development is a long-term process with returns on money invested often not

realized until many years after improvements are put in place.

Desert land is often used as a seasonal forage resource with livestock

spending a portion of tha year grazing other areas. It is critical,

therefore, that any attempt to devp.lop thP. desert rangelands be coordinated

with other agricultural development efforts such as the proposed Highlands

Agricultural IEvelopment Project.

Human Resoun:es

Rangeland development and management in Jordan is currently limited by

lack of trained Jordanian Range ~1anagers and Range Scientists. It is our

understanding that YatmOUk University has plans to establish a range

management curricultID in the future. Currently ne".ther Yannouk or Jordan

University offer ,;raining in range management. <:k1ly one trained Range Manager

is noweq>loyed by OOJ. Success of range] md development projects will depend
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planning and implementation. Since no cadre of nmge-trained Jorrlanian

professionals exists at any level (technician, management, scientist, or

educator) it is imperative that training of Jordanians in range management at

all levels be given high priority by donors and by GOJ •

Cultural and Institutional Factors

I t is our understanding that much of the rangeland in the 150-250 ntl1

precipitation zone which has been converted to intennittant cereal production

has been plowed both as an imnediate economic enterprise and as a mechanism by

which the famer may potentially establish B claim to crown lands. This

practice reduces livestock production by destroying some of the most

productive range sites while probably not adding significantly to cereal grain

production except in years of above average production.

ADVANCE TEAM IROCEOORF.S

Prim: to arrival in Jordan, the team participated in a Team Planning

Meeting (TIM) conducted by USDA/OICD. The purpose of the TIM was to build a

carrron understanding of the objectives, task:, and expected ootputs. It was

also helpful for the team members to develop a canraderie relationsr lip before

arriving in ccunt~.

The first few days in CQlJlltry were spent meeting with vsrloos officials

in AID, the Ministries of Planning and Agrlc'lltu1:e, National Water Authority

(NWA) and varicus members of the Cou1tTy Dev~lopment Strategy Statement (CDSS)
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perceive desert land development in the rainfed areas of the country. The

team also reviewed several pertinent reports ~uch as the Childs, et al of June

1984, excerpts pertinent to the new five yea! plan and other information being

used or generated by the rnss team currently wrldng in country.

As a strategy, the Advance Team worked collectively as a unit, rather

than indepeooently, throughout the two 'reek period. Mter the initial

interviews and discussions were completed, the team scheduled field trips to

review l.Ihat has heen done or proposed and to identify areas with apparent

potential for desert land development (~ee Appendix A).
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IUI'ENI'IAL AREAS FCR ~ER.T lAND urILIZATIOO

As cOOlJlOn1y delineated in Jordan, desert lands are toose areas that

receive, on the average less than 200 um annual rainfall. This team, however,

suggests that th:ts line of demarcation be increased to 250 nm as previously

stated. It is generally recognized that the highest use of desert lands is

for irrigated agriculture. However, since sufficient water is not available

f0r either irrigated or rainfed Agriculture for the vast majority of Jordan's

desert lands, forage production for livestock represents the major focus of

this study for those lands receiving less than 250 tm'l. annual rainfall. On the

other hand, where available water is known to exist these areas are delineated

AM general recommentintions are marle for thPir developri'ent.

Selection Criteria

Prior to selecting and prioritizing desert lands for development,

evaluation criteria for their selection are presented as follows:

(1) Benefit··cost ratio to both the private sector and to the GQJ;

(2) Total est~ted developmental cost;

(3) Compat:f.hility (.·f development with adjacent dryland crop and ra~e

potential; and

(4) Insofar as a particular site within ((!Wlopment area is concerned,
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Range Areas

Based on the above criteria, the Advance Team has selected four potential

areas for consideration for range improvenent. All the areas have one

importe,nt aspect in COlllDOO, i.e., the long-tenn average amual rainfall within

the area varies from 150 to 250 Iml. Also, much of each area is relatively

free from roc~; and stones and have soils that appear to have good

infiltration and water-h>lding capacities, lnaking them suitable for rangeland

use. The following are the areas selected for prefeasibility rangeland

development studies ranked fran hiJ!hest to 10tYest priority:

Mafraq

Shaubak - TafUa

Karak

Hadaba

1hcse areas are srown on the 8ccanpanying map.

TIe distribution of rainfall and the soils of the Mafraq atea, as

6catemined by a preliminary examination, appear to offer tm greatest

opportunity for the development of a successful range operation. The National

Water Authority has selected 16 existing l1am sites for ft.~her study, three of

which are in the Mafraq area. This will provide h;ldrologic information useful

in the design of water hatWst~, water spreadi~ and livestock wate~

systems.
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namely, the sheep station near Shaubak and the Tawanna range station east of

Tafila. Both stations ~re in the midst of plowed areas indicating a

precipitation zone of around 200 DID annual precipitation.

The ,\lirak anc1 Madaba areas are also in the 150 - 250 l!II1 rainfall zones.

'!here appears little to choose bet:\rJeen these two a'l..'"eSs.

Irrigated Areas

The two main areas \.n.thin the dl~sert lands that apparently have

groundwater available fnr development are the Azraq and Jafr areas. '~le

there probably is not sufficient water in the Azraq area for large-scale

irrigation development, the team felt that it may be possible to tap the

shallow groundwater din~ctly ,dth deep-rooted forages. lDcated in l~

rainfall areas, grasses and shrubs may have to be established by irrigation

until their roots extend to the capillary fringe of the groundwater. Such an

operation would not 12 a heavy burden on the existing undel'ground water, In

fact, this operation may mal-.e better use of available water by havi.ng plant:i

use water before it evaporates fran the surface pools which are outcrops of

the water table.

As for the Jafr area, the major limitation may he the amount of available

water in undetground storage and the annual rate of replenisbnent. Soils

appear to be suitable for irrigation of fairly extenuive desert lands.
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mE-FEASIBILI'IY S1UDY TEAM

CRGANI7.ATICN

The Q)J and USAID are particularly fnterested in assessing the potential

for developing a more stable and productive agricultural econauy on the

minfed areas. The Advance Team has initially identified four areas where the

potential for rangeland development appears to be good. In addition, two

~reas tllat have potential for irrigation development have also been identified.

To more fully assess the potential and feasibility of developing these

areas, iiiC'l:"e specific resource infonnation is needed about each at't'.B. A

general invent01:y of soils, vegetation and hydrologic characteristics of

surface and ground water is needed. Cost-benefit anAlysis of altemative lani!

uses is needed to compare dryland wheat fanni~ to rangeland grazi~ and

irrigation. To do this, input and productivity estimates are needed.

In addition, sociological and institutional const&.aints and cultural

tr.aditions will ~act significantly on decisions to make broad land use

decisioris in some areas. The GQJ mst fu 1y be aware of the issues raised by

these constraints and be prepared to deal with them e;:'?"ly 011.

All of these issues DUSt be addresse'~ to saae degme in the

prefeasibility stuly on each of the six 8 ··eas. This necessitates that the
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prefeasibility study team be multi-disciplinary in nature and be headed by a

teBIll leader with coordinator/facilitator responsibilities to keep the study

progressing in an orderly and timely fashion.

The Br'lOlmt of time required to inventory and assess the resources in each

area is considerable. Therefore the Advance Team developed an organizational

schemP. for the prefeasibility study t~. The field work will be carried out

by o..u seperate groups, each group having identiCal disciplines. One group

\lOuln inventory the three areas in the north region and the other group would

inventory the three areas in the south region. TIle core group indivic1uals

would be interfAcing with the field groups and counterparts in the GQJ as

necessary to complete their respective assessments and analyses.
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The organizational concept of the pre-feasibility study tp..BID can be

illustrated as follows:

I~I

Core Group

,
,~

--­.;
r

Hydrologist
T

Economist Sociologist1

I I
T

Agronor:tist Plant materials
Specialist

Training
an:l
Fxtension
Specialist

Field Group

r
Ag Engineer
Soil Scientist
- -

I
Ag Fngineer
Soil Scientist
Range Consvnst.

..

It ig expected that counterparts in variuos ministries and departments in

the OOJ will be involVP.d throughout this sturly. A list of potential

counterparts is in the Appendix B.

~
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PROPQSID sroPE OF "QU{

The objective of the Prefeasibility Team is to determine the agricultural

potential the desert land utilization areas identified by the Advance Team.

TIle tasks necessary to achieve the objective are as follows:

Task 1 (Team leader) :

Provid~ administratiw support for other team members by acting as a

liaison between the team and USAID, and ministries with GOJ.

Task 2 (Team Leader):

Facilitate rapid start-up of team activities in Jordan by establishing

contact with USAID, and GQJ personnel by collecting needed reference material,

and by arranging for provision of logistical items such as office spare,

computers, etc. This activity is expected to take place prior to arrival of

the main body of the team.

Task 3 (Team leader):

Coordinate efforts of other team tnelJlbers in 8cc~lishing their taslr.s and

preparation of tb! final team report.
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Task 4 (Team leader):

Be responsible for the final report of the team.

Task 5 (Sociologist/Anthropologist):

Describe current systP.m of land tenure and water rights and evaluate

their impact of proposed land use practices {PIlJP}.

Control of land and water resources is generally considered a

prerequisite to effective land management. Water rights, as explained to the

Advance Team by officials in the National Water Authority, appear to be

relatively straight fO%Ward. Enforcement of laws relating to water rights are

often lax, rowever. The degree to which current law's reganJing ground or

surface water use \IlOuld facilitate or hamper IUJP should be studied. In

contrast to water rights the system of ownership and of specific rights to use

land is quite caup1ex. Plowing of rangelands is cCllm)nly practiced. It's not

clear b:Jw much of this land is govet1'l!lent land and how much is private land.

PreslIDBbly, much of this land is governnent land which is being converted to

private use. The legal iJf1l1ications of this practice am unclear. In

addition, traditional grazing rights to forctge need to be clearly defined and

their i.np1ications considered before PIlJP 1ovo1 ring establisbuent and

management of forage plants am formulated.
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Task 6 (Agrlcultursl El:onanist):

CaDpare the costs/benefits of current land use practices to PUlP's

Proposed land use practices are roost likely to 1:e adopted by individuals

within the private sector if they yield higher returns on invested capital or

labor than do current practices since many Jordanian Agriculturalists are

risk-adverse. Comparison of costs and returns of specific agricultural

enterprises should include an assessment of relative risk. This is an

especially important considpration in rain-fed livestock or crop production

systems in areas which have extreme variability in yearly total

precipitation. ~~h of the potentially productive desert rangeland in the

lSOmm to 250mm annual precipitation zone is currently used for rain-fed cereal

production. Any proposed rangeland development in this zone will likely have

to displace barley production as an econanic enterprise.

Task 7 (Agricultural Ecoromist)

1) Evaluate ecooanic feasibility of proposed land use practices (PllJP)

Both the govemment of Jordan and potential r lrticipants fran the

Joroanian private sector will require information .1bcut the costs and benefits

of proposed agricultul'lll land use practices before a rational decision can be

matte concemiq their econanic merits. cnJ has ex lhasized the importance of

participation of the private sector in futun! l8J'l( use and development in

Jordan~ Therefore an econanic analysis should in(~ude both an assessment of
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statement for a "typical" economic enterprise employing each PUJP package. It

is expected that some PLUP (i.e drilling wells, building water-spreading

structures, etc) may be capital intensive potential sources and costs of

capital should be identified. The AOC and JOO may be useful soucces econOOlic

infonnation. In ad~itiont an assessment of the availabili ty of venture

capital wi thin Jordan was completerl by USAID in 1984 as a portion of the

planning process for the Highlanet Agricultural Ievelopment Project.

Task 8 (Sociologist/Anthr~ologist):

Evaluate social sOlDldness of PWP's

Land use decisions often reflect factors other than purely economic

considerations. The sociologist/Anthroplogist will identify these cultural

factors Imd assist other team members to dp~lop Pll1P' s which are most

canpatlble with existing cultural noms.

Task 9. (r~d~lgist)

Evaluate availability of groundwater in desert lands and consider

economic factors for their development.

11le anount of water in storage the rate of replenislm!nt and the current

p~ing conditions (amount and lifts) need tJ be dete1'lDined to estimate

availability of groundwater for irrigation,ivestock water or for any other

)ubli·hed nune1'OUS studies of
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groundwater basins. Litt:lt'! infonnation exists, ~ver on aquifer

replenishnent. It is expected that these values will have to be estimated

fran limited data sources. Limited contact with the NWA has indicated that

there at least two major grotmdwater basins that may have available water,

namely, the Azraq and Jafr Breas. Econo."!lic factors for development of these

waters will have to be detenninP.d as a function of lift and distrihution.

Considerable hydrologic infonnation is available in the National Water

Master Plan prepared by the Germans (GIZ, 1977).

Task 10 (Hydrologist)

Characterize spatial and temporal distribution of precipitation regimes

in Jordan.

While sufficient information exists on the distribution of annual

precipitation (National Water Master Plan of Jordan Gennan Agency for

Technical Cooperations Ltd. Frankfurt, July 197 7), little analysis has been

made on stonn precipitation, its intensities, duration, amount, aerial extent

and frequency. Such information is useful in designing treasures for the

control of water as well as for analysing and recc:xrmending specific land use

practices. Daily precipitation records are published by too Water Resources

Dert. of the National water Autmrity. For example, Technical Paper No 50,

''Rainfall in Jordan" is for the water years 1976 to 1980. I
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Task 11 (Hydrologist)

Assess runoff potential of Jonlan' s desert lands.

Estimates have been made by the NWA on the aVBilabi1ity of surface water

for sorne type of development. It appears, however, these estimates have beer:l

based on limited infonnation and, in addition, have not necefJsarily been site

specific. Also, this infoIlIlBtion is mainly on an annual bases. Storm nmoff

is desirable for designing flocxJ protection, water harvesting and water

spreading systems as well as for crop and forage production systems. Sane

tYl,e of methodology, sL',:h as the U.S Soil Conservation Service method for

estimating runoff [Tom rainfall, will be required for this purpose.

Task 12 (Agronomist)

Propose appropriate crops and forages for both rainfed and irrigated

agricultural areas and reconmend management practices.

In as Il1lch as there exists in JOMsn a potential conflict in land use,

primarily on land where either cereal crops or forages can be grown, an

econanic evaluation will be required. nus will necessitate the selection of

appropriate crops or forages for a given area and recamnended agronomic

practices for their production. A similar requirerrent will be necessary for

potentially irrigated areas. That is, whete water is available in sufficient

quantity and quality for irrigation, reccmnended cmps and/or forages and

practices and expected production will have to be ~stimated for econanic

consideration.
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Task 13 (Agronanist)

Evaluate cropping systems that are currently bein8 practiced in Jordan.

P..s a basis for cooparing HlJP with existing systems, crop~ and management

practices currently in operation by Joroanian farmers "rithin thP. study areas

will have to be detennined. This will include all infonnatioo necesSBty to

malr.e an econanic evaluation of the existing cropping system inci\..'11nr; input

(production costs) and yield estimates.

Tasks 14 - 16 (Field Team)

14. Inventory and evaluate soils, vegetation and hydrology on representative

sample areas within the study areas.

15. Docunent current 18.00 use rractices on each study area.

16. Identify land use and treatment practices required for development and

IMnageme!1t •

Reliable estimates of potential productivity of the desert land aress can

only be made when the inherent properties of their soils are described and

analyzed. A soil SU1'Vey, using the U.S. S.r..S. Soils Hanfbook procedures, of

representative sites within each ama is needed to provide th~s information.

Soil Scientists experienced in standard soil sUTVey procedures in desert areas

are needed.
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Vegetation inventories also provide a basis for estimating the inherent

ability of the soil to product~ bianass under natural conditions. A vegetation

inventory in each of the six areas will identify the species of plants and the

frequency in which they occur naturally. The wgetation inventories should be

done on tre same representative sites as the soils survey and according to the

U. S. SCS Range Handbook procedures. This will assure the correlation of the

soils data to the vegetation data. Since no reliable data on vegetation by

seral stage exists, it will not be possible to establish "range condition" for

the representative sites within the areas. Range Conservationists experienced

in sampling procedures and plant taxonany in desert areas will be needed.

Surface hydrology is an important characteristic to assess on the

representative sites. The amount of runoff, when it occurs and \oJhat happens

downstream is important when considering soil or water conservation

practices. Agricultural engineers are needed on the field teams to collect

this infomation. They should be experienced th£ design and installation of

conservation practices on desert lands.

A second part of the task will be for the field group to identify any

current lanrl treabnent or use practices. This could include reservoirs for

livesto':k water, wells, pipelines, shrub plantingr and other related

practices. Management pra'~tices, or the lack of them, should also be

docunented.

In coopleting the ta~k, the field gro~ will work with appropriate core

group members to identify land use practices nt eded to develop the area to its

potential. This list should include stnJCtura: J vegetative and management

',ractices •

r
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Range seeding, fencing, water cs.tcbnents, pipelines, water harvesting,

water spreadi~, range defennent, proper grazi~ use and planned grazing

systems could be the more ccmnon practices identified. WheI'e range seeding is

determined to be needed, the range conservationists and the plant materials

specialist will identify perennial forbs, grasses and shrubs they feel are

most suited to the sites within the respective study areas. All such plant

materials should be available through cCXJlOOrcial sources.

In the potential irrigated areas, the soil scientist and ag engineer will

work with the agronomist to identify land use practices needed for developing

irrigation systems for cropland, developine altemative cropping systems

including forage crops, and irrigation water management practices. The need

ann feasibility of iIrpl~nting other support practices as soil moisture

monitoring, metering flow and monitoring groundwater levels should be

consinered as wp.ll.

The field teams wUl alEo be interfacing '-,lith the economist in order for

him to complete his task.

F..ach field team will subnit a report on in activities to the team leader

prior to leaving the countIy.

Tasks 17 - 21 (plant Materials Specialist)

17. Determine the need for a broad plant material: program fo\' the

introductioo, test~ and propagation of new range forage species particularly

grasses and. forbs including data collection, stora; .~ and retrieval.
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18. Analyze soil~ and range site infonnation to detennine what species may be

adaptable.

19. Assess the on-site potential of making range seedings using such water

harvesting techniques as water spresding, contour furrows and others soil

~isture enhancine practices.

20. Evaluate t~ available equipment cun:ently on hand and detennine what is

needed to begin range seedings using soil moisture enhanci~ cultural

treatments.

21. Evaluate the physical plants and infrastructure of the rom nurseries to

detp.rmine the suitability and capability for propogating grasses for seed

production for large scale plantings, plant testing and production and

maintenance of foundation seed supplies.

Range !rrprovP..JDe\·,t of the rainfed areas will depend, in part, on the

successful establishnent of palatable shnibs, forbs, and grasses. The Range

and Forestry Department in the Hinistry of AgriculbJre is successfully

propagating two saltbush species (A. 11lIIIiIJ1aria and A. ha18llaJs) in its

nurseries and transplanting them on various sites throughout the country. 'l're

gene pool fran \lhich the seed are collected is limited to pan!nt stOCk found

on the nursery at Wadis Duleil. Resulting problems noted at the plantings are

variations in site adaptability and palatability. n1ese problems are

canpoundec1 by the fact that ~ll range plantings are made plantation style
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usually in rows nmning up and dawn the slopes. To date, no work has been

attempted to collect and propagate grass or grass-like plants for range

improvements.

To increase the productivity of the rangelands, a canprehensive plant

materials effort is needed to find, import, test and propagate seed of

adaptable perennial grasses forbs and shrubs.

Useful references for the plant materials specialist include the USDA-SCS

National Plant Materials Handbook, the latest price lists from comnercial seed

nurseriE:.s, technical notes and technical reports fran FMC's in Colorads, New

Mexico, Califomia and Arizona.

Task 22 (Range Training Specialist):

Assess the kind and m.rnber of range managencnt-trained personnel required

in Jordan and suggest a training scheme by which Jordanian may be trained to

fill this need.

In contrast to most other sectors of the Jordanian economy, a severe

shortage of personnel at all levels trained in modem range management

technologies was identified by the advance team. In order for Jordan to

adequately develop and manage its desert rangeland resoun:es, training needs

to occur throughout involved oIganizations. n e team therefore proposed

inclusion of a training specialist to develop an overall strategy for range

management traini.qJ that will cover these otg81 Lzation fmu tq> to bottan.
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Among the activities that the trainiqJ specialist will perfonn are the

following :

1) Identify the types and levels of training in range management and

related disciplines necessary to address the full range of tasks and

issup.s required to implement desert land development ard/or management in

Jordan. Specify the tasks required of these personnel and the types of

training necessary to equip them to perfonn these services.

2) Identify the extent to which personnel with specific, appropriate

range management training already exist in Jordan.

3) Estimate the "gap" of trained personnel (1-2), and prioritize skills

thRt need to be developed.

4) Specify the prefert'P.cl r.OOe of training necessary to develop required

skills (i.e. fonnal, non f01'1Ml or on-the job-training), time period

required to acconplish tTainill8 and loc;ltion of traini~ (in-country or

overseas) •

5) Identify in-country on overseas train~ institutions capable of

provid~ required training.

6) Idmtify potential donors in funding training.

I
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Plant Haterials Spec.

tioni.sts (2)

Ag. Engineers(2)

mTAI.. ,.1EEKS

l\Jjronooist

To maximize the efficienty and effectiveness of the Prefeasibi1ity Team,

Range Conserv,q-

Hydrologi~t

Ag Fconomist

Soil Scientists(2)

the Advance Tf.~am developed a scheiJule of estiTll8ted time in country for each

te8ID member. The ti~sks and functions of the team members are described in the

Proposed Scope of \o10r1<. The schE?dule is illustrated as follO\vs:

Training Spec. x

Sociologist x

Team Leaner

morosE]) SOIEOOIE FOR mEFEASIBILI1Y STUDY TEAM
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!here are a total of 70 person weeks in this schedule. The team leader

is tl-e only meuber to be in country for the full eight week period. The team

leader and the economist will assemble the final report and submit it prior to

leaving the country.

The field group schedule was developed with one week of "start up" time

on the front end, four weeks to complete the field work and one week to

canplete their final reports for surmittal to the team leader.

It is desirable for the Prefeasibility Study Teruo to arrive in country i.n

enrly ltarch 1986. This \oli11 allow the field teams to do a better job of

inventorying the soil, water and plant resources, because the winter rains

will rost likely have geminated the vegetation and softened the soil. It is

also likely that surface flow regimes could be observed more readily during

Narch and April than in other times of the year.
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EXPEC'TlID FROIlJCfS

The prefeasibility teBlll will be eJq>ected to cOO1plete its final report

prior to departure fran the Kingdom. The Team leader with the assistance of

the Ag _ Economist, will have primary responsibility for drawing together the

inputs of the various Te8ITI members and review their \oJOrk to insure consistency

and \mifonnity of methodology.

The final report is envisioned to consist of an Executive SUIlm.'lry

synthesizing the Team's conclusions, recommendations, and a listing of areas,

rankeC1 on a priority basis for development; six sections containing region

specific information gathered in each of the proposed areas; and a report on

the need of a plant lTlllterials programs.

The six Area Report sections will each contain information collected by

the field teams and synthesized by tl~ resource persons of the core group.

Each Area Report will include resource data collected, the proposed land use

practices (PLUP) reccmnended by the Team for the area, an econOl!lic analysis of

the PUJP and any social, legal, or cultural constraints uni.que to the area.

To th£! degree possible, it is recOl'l!lended that each area report he

sufficiently detailed to be able to "stand alone" appropriate for use by the

GOJ and/or interested conors as a basis for furtl'.er study and subsequent

£undine-

The plant materials section will include a discussion on the availability

of such materials, present plant testing infrastructure, the need for a

t1
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The final section would include information that can be generalized

across the six areas, and be canposed primarily of the individual reports of

each core group member. This section may include, but is not be limited to, a

methodology used for estimating economic potential, social and legal issues

constraining a PLUP, institutional relatic~ships and responsibilities

necessary for implementation, nation \oride infrastructure Bnd training

requirements, recorrtnended management systems, etc.
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APPENnIX
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APPENDIX A: Site Visits

A five-day schedule of field visits was developed and followed. AID

provided a vehicle and drlver. Counterparts in the GOJ participated on t:\IO

days. The schedule was as follows:

First Day: Nafraq-Irbid Area (ppt- 15Umn - 25Qnm)

Counterparts from the M)A and too I'MA were present. The team reviewed

work being done on the range nursery in the \-ladi Ouleil area with saltbushes

(A. NurrmulariR and A. Halamus). From there the group traveled to a dam site

east of tl~ nursery that is being used primarily to supply runoff for

grolInd\'later recharge. PlOl'led, non-irrigated lanc1s were observed throughout

the area. Landowners had apparently prepared the land for ''lheat in ropes of

rp.ceiving rain. No apparent soil or water conservation practices are used on

this plO\lIed land.

Fran the nursery the group travelled to Nafrak and met \'lith the Director

of the Ministry of Agriculture's Mafraq Agriculture Center. Most of the land

in the area was also plowed. No conse.rvations practices were evident. The

Director said that gcx:x1 wheat productions of 50 kg per dunum (lIIO hectare)

occur only when rains are above nonnal, which is every fourth or fifth year.

An irrigated apple and vegetable fann was visited in the Uam Jmal area.

It utilized a drip irrigation system, receiving its water fran a well on the

fatm.
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The Sabha Range Station was visited where the gl:'OlIp saw range plantings

of sal tbushes. Sane research using sheep grazing on the saltbush is being

conducted as well. Utilization by the sheep was evident on many of the

saltbushes. Survival of the saltbushes appear good. No work is being done on

range grasses. \~ater and soil conserv.ation practices were not used on the

station.

The catdiIlents at Yanroul~ and S£»rhan \l1ere visited. No apparent use is

now being m8de of either reservoir except for livestock water. 'The irrigation

facUities at the Serhan darn have fallen into a Revere state of disrepair. No

other water harvesting or water cooRervation measures were observed 00

adjacent rang<:> ann croplanri.

To ef!t n perspective on the relAtionship of the Highlands Area to rainfed

lands, the grOlJI-1 retumen to Amman via Jer::lsh lmd Suweleh.

Seconn Day: Al Azrak (ppt - 50 nun - 100 mrn)

A counterpart fran t-DA accompanied the team on this day. Stops were made

at the ShalDIlBri \1ildlife Refuge and several irrigated fams in the Azrak

Area. Irrigation water appears to be shallCM and of good quality. Irrigation

practices and water management appeared to he poor even though drip systems

are bei~ used. The team felt there is a need for better hydrologic

i.nfonnation. Much of this infonnation probably exists in the M<1A. The soils

south and west of Azrak appeand to be of good quality. although salt

accumulations \Ve.re noted where water had evaporated fran the surface. Any
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development of irrigated lands srould be considered in the area south of the

Shaumari Wildlife Refuge. The wadi. bottoms feedill; this area fran the west

and south appear to have limited potential for sane range iq>rovement if

surface water could be harvested and utilized more effectively.

The team returned to Arrman by way of the Aqaba highway. Annual

jJrecipitation in this area is approximately 100 rom or less. 'Ibose areas where

the desert pavement does not exist appear to have good soils. However,

because of the limited precipitation, range improvement is considered risky

even with water I1Brvesting measures.

Thirrl day: Marlaba - AqAha

There were no counterparts availahle on this day. Areas in the Madaba,

Hadi \valla and \~adi t-1ujib region west to the Jordan Valley were looked at.

The Hadaha a.rea has moderately steep slopes. Erosion on the plowed lands is

evident, as no soil conservation practices are used. In the steep areas

arljacent to the wadis, it appears that most relatively level areas are now

being irrigated with water from the wadis or from wells. The '~adi Arraba area

was reviewed mainly frOl'Jl the highway. It appears that while this area is in a

relatively ICM rainfall zone, evidence of intense nmoff exists. Soils vary

from blowing sands to cobbles and boulders to small areas of loamy materials.

For these and other reasons J development in this area does not appear very

feasible at this time.
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Fourth Day: Al Jafr - Disi - Wadi Run (ppt 50 DID)

No counterparts were present on this day. The team visited Wadi R1.I1l

police station. There is a bedouin settlement under development at the

station. Bedouins have moved into the area, and officials stated a school is

being bui.1t there. 'The water supply comes fran a nearby spring.

There is no evidence of cropland agriculture takiru place. The soils

appear to be deep sand with lOOderate potenti.al for severe wind and water

erosion.

In the Disi. area, the team saw sane irrigation development taking place.

This is the same area that supplies water for the city of Aqaha. Interviews

with a private developer in that area indicates that as much as 5000 hectares

of land are planned for irrigated cropland using center-pivot systems.

The soil is basically a silt loam silty clay loam material which has been

deposited in rrrtJd flats. This area appears to have the necesSBIy components

for development - good soil and water - but more detailed infonnation is

needed on both before definitive value judgements can be made. Also, serious

problems can be created if irrigated lands are developed in the mud flats

without consideration g1ven to, drainage needs and flood protection.

At Al Jafr, tm Bedouin Settlement Project (sponsored by the Water

Authority and the United Nations) was seen. This project was instituted as an

effort to settle the bedouin in the area.
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It appears that it was a project based on sound principles and resource

infonnation. Crops of alfalfa and vegetables that are being gI'O'WIl look good.

HoweverJ tre whole area appears to be in a downward trend. 'Jells have been

abandoned. Irri.gation delivery systems are collapsing out fif neglect and poor

maintenance. SOOJe fields have been abandoned and windbrea1<s left to die for

lack of WB ter.

It appears that the potential of this area still ().xists. More effort is

needed to establish the limits of the soil and water potentials needed to

develop and expand the. irrigated laoO.

The poor condition of this pilot project does not seem to be a function

of a lack of funding, poor quality and t:juantity of soil or water or a lack of

interest on part of the people who moved 5-n and settled. It does /3ppear to be

strongly related to a lack of on-site technical assistance a[~ educational

extension providerl to the people. It is probable that this same situation

will continue to occur wherever future development is not supported by

extension and on-site technical help for those inc1ividuals \.mo must manage

their own re~ources.

Fifth day: Shaubak - KBrak Area (ppt 150 mn - 200 rm)

The range and dry cropland areas in the Shsubak-Karak areas were vie\\led.

~ director of the 1O\'s Agriculture Center was contact~. 'The team was

taken on 8 tour of the nursery. PriJ\18rily the nursery is forestry-oriented J

with sane shrubs being ptq>agated for limited rqe use.
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A college of agricultural sciences is ,.1so located in Shaubalc. No range

science courses are being taught at the present time.

A climate station is also located at Shaubak. Climatological data is

recorded on a daily or weekly hasis and sent to the Meteoroligical Depart:Irent

in the N\VA for hi.storical documentation.

1'he range station, Tawanna, east of Shaubak was visited briefly. It is

located on steep, rocky slopes in the 200 nm precipitation zone. Saltbush

plantings have been marte. The area i5 protecterl fran grazing.

The sheep station north of TafUn was also visited. It contains 10,000

dunums of land nnd runs 400 hearl (If sheep. Atriplex plantings have been mane,

but no soil or water conservation mP.Bsures \\/ere used. Plantings \~ere made up

ann dO\11l1 tl--e s lopC!s, Slne adaptee grasses were not llsed.

Grazing use of these rangelands by sheep is not uniform. The atriplex

areas are extrenely overused while other areas on the station are used very

1ittle. TIle soils appear to be loamy in texture and moderately deep with

Httle erosion, except in furrows of the saltbushes. The saltbushes which

were planted here appear to be unpalatable to sheep. Sheep conslIl'Ied almost

all of grasses and forbs without eati~ much saltbush. Use of saltbushes was

very nonunifoIUI with a few bushes heavily browsed while the majority were

ungrazed •

. ,This area is in the 200 DIn precipitation zone. The nearby areas outside
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The potential for range improvement ~rk appears relativc:>ly gocx:l. \.]ater

harvesting through the use of spreaders, terraces and contour le~es would be

needed. Water catchnents ~uld have potential for livestock water.

In t~ Karak area, the team met with the Director of thr' ~1OA Agriculture

Center. He related what was said by the other Irrectors in thnt the HQA would

like to convince the people in the area not to plow the lanc1s \Jith limited

(less than 200 1lID) rainfall.

A tour was maop. of the range station east of Karak. It \11:11; fenced in

1981 and about half of it was plnnted to atriplex. Soil ero::.:inn practices

·....ere generally not uc;eo. The are.a doos show a "fence line" cl1nt rast to the

grazed area outside the station.

The western part of the station iR apparently in a high~r' precipitation

zone than the eastern part. The vegetation in the eastern pflrt is more sparse

and drier than in too we~ten'l part. Also, the lands around th~ \olestem part

of the station are being plowed, but further east they are not.

The soils appear to be loamy in texture and shallow to moderately deep

with some natural fertility. Plowing is quite extensive on the gentle slopes

to as far north as Al Simakiya.

The Jordanian Cooperative Organization (JOO) is working in the area north

of the station in the drier eastern side to get the local people to plant

atriplex. These plantings appear weak wi~h only moderate sutvival.

II
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The United Nations Environnenta1 Program (UNEP) has proposed a project

similar to the JOJ, but still further east in the drier 100 mm precipitation

zone. No plowing is being done in this area, so there appears to be little

need to convince fanners that range is the proper land use.

\.Jith the field trips aoo interviews completed, the advance team then

prepared an outline by which to develop a report. The findings, observations,

and scope of work with reccmnendations \vere discussed with USAID officials and

the counterparts in the Hinistries and the N\~A prior to finalizing the report.
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APPmDIX B: Suggested Useful Contacts

Kamal Tadros, Head, Range Di.vision, Forests and Soil Conservation Dept.,

Ministry of Agricul ture ..

t-1usa S. Nasir, Irrigation Engineer, National Water Authority.

M. Mahir Iskandar, Civil Engineer, Study and \-1ater Research Dept., National

\olater Authority.

f.1unther Azer, Ninistry of Planning.

Dr. Qnar \1. .]ouc'leh, Din.'Ctor, Study ann \Jater Research r..cpt., National Water

Authority.

A. M. Henno, Geologist, Study ano \vater Research Dept., National \·later

Authority.

Walid Abed Rabbo, Evaluation Division, Ninistry of ABriculture.

Mr. Cr'lOrge Goddard, Livestock Advisor, JordlUlian Cooperative Organization.

Dr. ~hBmed Barb, Animal Scientist, Faculty of Agriculture, University of

Jordan.

Mr. Ted Hendricksen, Zarqa Project, GIZ
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Dr. Shatanawi, Irrigation Engineer, Faculty of Agriculture, University of

Jordan.

Elias BaydOlm; Ph.D., Assistant to the President, Yannouk University,. Irbid,

Jordan, Phone: 71100-71115

Ghnleb Abu ArRbi, Director General of Forest and \Jatershed Managanent, Amman.

Marwan H. ?1uwalla, Ph.D., Dept. of Biology, Yarmouk University.

Hurad J. Binn, Ph.D., Director of Industrial Chemistry Department, Royal

Scientific Society, Amman.

~:d Ki1ani, Consultant, National w'atE':" Authority, Arnnan. Phone: 666111/9.

MohclT1lMd L. KHani, President, \Jater Authority, .Jordan Artman. Phone: 666111 -

11(,(,117.
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APPaID!X C: Relevant References

List of References

for the

Prefeasibility Study Team

1. Agriculture Handbook No. 600, Handbook of \-later Harvesting, Frasier, Gary

W. and Hyers, Loyd 1':.

2. Range Improvement Through "'Iater Spre:]clinp., Stokes, C.N.; Larson, Floyd

D.; Pearse, C. Kenneth, Forei.gn Operations Administration, 1951~.

3. The Econanic Analysis of Alternative Crop Relati.ons in the Cer£::al Zone of

Jordan, Harvey, D. R., September, 1984.

!~. Pipelines for Livestock, U. S. Soil Conservation Service, Arizona, Narch,

1983.

5. 'vater Harvesti.ne Catchments, Standard and Specificati.ons, u.S. Soil

Conservation Service, Arizona, April, 1~l.

6. .Jordan Highlands Agricultural Development Project. Prepared for

USAID/Jordan by Post et aI, l~.

7. Report of the Joroan Rainfed Agriculture Project Interim Report, FAD -

World Bank 19 Jtme 1984.
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9. Jordanian National Planning Council Australian Development Assistance

Bureau - Land Use Capability Planning Study - Jordan. March, 1983.

10. A Masri. 1979. Teclmica1 Strategy for Increase of Sheep Production in

the Hashemite Kingdom of Jordan.

11. The Livestock Sector, Volune 1, Sector Review and Project

Identification. Gtmn Rural Manage. Ptg. Ltd. Queensland Aust. 1978.

12. Smith, G.L. 1978. Water Harvesting Technology Applicable to Semiarid,

Subtropical C1Unates.

13 • Nyguard, David, Adrienne Martin, and Faik Bahhady. 1982. Range and Sheep

cooperatives and Fattening Cooperatives in Syria Supplemental Feed Purchases

and Credit Requirements. ICARDA.

14. Myers, L.E. \-later-Harvesting and Uanagement for Food and Fiber Production

in too Semi-Arid Tropics.

15. Technics1 Report on Range Improvement, Development and Management for the

Hashemite Kingdan of Jordan, Barry C. Park, Range Manager, I.e.A., November,

1955.

16. Additional References can be found in the Bibliography of A National

IUge1and and Rainfed Watershed Program, by Qrl.1ds et 81, July 1984.
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APPmDIX D: Materials and Equipment Needed

Materials & Equipment Needs

for the

Prefeasibility Study Team

1. Aerial photos and maps of the six study areas,

Possible Sources ~ Ministry of Agriculture, Jordan

National Geographic Center, Jordan

u.s. AID, Washington, D.C.

2. Micro-canputer and software for word processing and econanic analysis.

Possible Sources: U.S.AID Mission, Jordan

Private Contractor, Jordan

(Econanic Analysis Software may have to be provided by the Economist)

3. Equipment for Field Team - Soils augers, shovels, pH kits, taxonany

. guides, inventory sheets, color charts, etc.

Possible Sources: Individual Team Members

bring fran the states

4. Vehicles and drivers for Field Teams.

Possible Sources: U.S.AID Mission, Joman

Jordan KlA

s. References:

Possible Sources: U.S.AID , Joman

U.S.AID, W8S~ton, D.C.
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Office space or work area for team headquarters,

Possible Source: u.s. AID Mission Headquarters

Motel
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Natural Rangeland in Jordan

The natural rangeland in Jordan are these areas where the armual

rainfall is less than 200 Dm and ccmprise 91'70 of the total area of Jordan i.e.

more than 85 million dunums.

The development of the rangeland depends on the following:

1. Protection methcxls: This is achieved by barbed wire and guarding.

Consequently, this will protect rangeland from grazing, cutting and

plowing and let plants grow and increase naturally.

2. Improvement methods: This is achieved by:

1. Soil conservation.

2. Keeping water in furrows and stoney dams.

3. Direct cultivation of seeds and trees to resist dtyneSs.

3. Management of the Rangeland: This is achieved by utilization of

rangeland through sheep depending 0:1 the grazing efficiency of each

site to keep balance between the plant production and arrl.ma1.

production. Khanaseri and Fujij rqeland stations are be~

utilized thro~h sheep fran the Minist%)' of Agriculture.



c- :-:.-. ':': ._~.~~."-~~. ..:'.' ..... 11

~~~~lth~:~1~~~~~7t~tf.l}.~£1~~~££e~,:,!;):Lh:;~;~:'[,~.;:,~~i:l:j~ .·,~,.:L~,,;Hiti2~_,. j2~;~~;y ,~'if~~,~i} :::( .•..j?!:.;~ •. '., ~:L,:~~,··,~£'"--i-'~r.: ._.-·~s._ ..:-::>\·,·~;i":>.' ~-T.

-48-

'mE RANGE RESERVES

A m.JDber of range reserves have been established in different areas in the rangeland in Jordan to study the effect
protection in t"M develOJ'l'!'P.nt, of the natural rangeland , to keep water and to improve it by planting the suitable

aees like atrlp1ex and sa1s01a. 'The range reserves are the following:

strict No. Nane of Reserves Year of Est. Ar~!dur.um Average RainfaIr -- NOtes
em)

id 1 Khanaserl 1946 4545 250 Guided and fenc.ed, it contains: 700
3heepS, rooms for the euployees, and stable
for the sheeps.

il1 2 Surah 1946 1961 180-200 Guided and fenced, it contains: office and
room for the guide.

3 Sabha 1979 10539 ISO Guided and Fenced
4 Dabs's 1968 3000 120 Guided and fenced, with t:\t.u rooms for the

guide.
S Lajjun 1~0 11,000 150 Guided and fenced, with two rooms for the

guide.
_la 6 Tawanneh 1981 20,000 150-180 Guided and fenced, and it contains two

rooms under estab1ishnent.
an 7 Fujij 1958 10,000 200 Guided and fenced, it contains: 450 sheeps,

rooms for tl-e employees, and stable for
s~s.

an 8 Manshieh 1968 3000 150 Guided and fenced, and it contains two
rooms und~r establisbnent.

an 9 A'ishieh 1981 10,000 100 Guided and fenced, and it contains three
rooms.

... 12 Haein 1983 20,000 200 Fences will be finished in 1985 and bo.u-

rooms trtder estab1isbnent.
11 Adasieh 1983 20,000 200 Fences will be finisred in 1985.
10 Rajeb 1983 20,000 200 Fences will be finished in 1985.

urc:es: Range reserves in Joi"d8ri, unpUhlisliil report, r<amal Tadros, Range Division, Ministry of AgrlCl.Jlture
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