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LETTER OF TRANSMITTAL 

Kuala Lumepur, 7 September 1979. 

Sir, 

We have the honour to transmit herewith the Report
 

of the ASEAN Workshop on Watershed Conservation and Management 

Research Programme held in Kuala Lumpur (Genting Highlands)
 

Malaysia on 3-7 September, 1979 for your kind consideraticn. 

Accept, Sir, the assurances of our highest
 

consideration. 

IR. SOERJONO
 

Leader of the Indonesian Delegation
 

-/ / 

MR. 4OHD. DARUS HJ. MAKQUD 

Deputy Leader of the Malaysian Delegatcn 

MR. EDUA DO 4LAPITAN 
Leader of the Philippine Delegation 

V'I-

KR. KOYON PRAGTONG 

Leader of the Thai Deieqa-.i:n 

hai -. n,
 

S -i-:-a on 'Forestry, 
.~t~i::ee 3n Food, Agriculture and Fores--rv 

. SEAN Economic Ministers, 
MILA , .L .PP S. 
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WORKSHOP ON
 
WATERSHED CONSERVATION AND MANAGEMENT 
RESEARCH PROGRAMME 

REPORT
 

-.T-ROD-'-CT_:ON
 

The ASEAN-' Workshoo on Watershed Conser.ovj-r

Resear-h Programme was held 

a-i­
in Genting. Highlands, aasa on
 

3- Sez:-emner, 
 1979 zursuant to the Memorandm zf Unders-anj::.­
ASa:.N AgricuItural 
Pro =cts signed on A-riI 25, 1979 bv the pr.:> 
on 
teh 1Lf of ASE.N, and the United States.
 

In accordance with the Memoran.iz., the United 
-t-tee
 
o.'era.-en: agreed tc alLocate a grant of US33 ,2z. under h ._
 
e Cocpieraticn Programme for the con4uztuf:... e.z 

. n : - -­
4n.'.alas a to enable j int r i: - z 


and :..e-en-ation 
of the regional project prooosal 
for the A---:, 
;,a-ersh~ed Conservation and Management Researzh ?r- ".­
endorsed ,vtie Third Meating of the Commitee orn , '­
and Fres v in Aoril, 197." 

h.-he
objectives of -he WorkshWz "'ere:
 

-,a) To review ongoinz or =lanne-
 . .t .
 
related -o te prcoosef proe-­

( ) T o assze s x ~ ~ r i - ­

zo-en-al :zin .r9-* 3-. .... .= ....*
 

Or- "e- ;­

activo-_ies, estimate of rescuroes arn.5 

ora..sational strructure - . .­
izlplemenz the rz:oosed ro and
 

http:Memoran.iz
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(d) 	To finalise the Project design and
 

proposals for submission to the U.S.
 

4. The Workshop was organised by the Forestry Departznent,
 

Peninsular Malaysia with the cooceration of various agencies
 

concerned with watershed conservation and mianagement.
 

5. The Workshop was attended by 25 delegates and _1 observ-'erS 

from indonesia, the Philicoines, Thailand and Malaysia. The ' 

delegates and obervers are given in Annexes A and B rescectSr'ely. 

6. A total of 14 Country =eports, Technica I and infcrmatizn 

Papers were oresented for information and discussicn. The fuLl Iis: 

o . doc.ments is given in Annex C.
 

DpNTNG CEREMONY 

7. Mr. '.Iuhammad 2abil, Director General of Fores-r-, ?ennsular 

Malaysia, welcomed the delegates and observers. He enhasuzeo the neeo 

to conserve watersheds and expressed his aoreciation 3: .S. fundino 

.icnhi made -e .orkshoz oossible. His welcome a44res F :'.'er -n 

Annex 2.
 

S. The Doening Address f he Uonourazle D'u-a:-u 

Secre-_ar.. 3-enera., 'iniistry of Agr.z'-,L2.re_, anA _zurre _an 

of Malavsian Naonal C=_--tee rood, Artc-:re an resnd, 

was read cv Mr. M,- ammad Jabt. The text of hs en.n:.-ir-S 

..s .. :."nnxn 

http:Agr.z'-,L2.re
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In his Opening Address, Datuk Arshad stressed the 

importance of watershed conservation and management based on sodnd 

guidelines developed from systematic research. Fe appealed to :he 

delegates to be objective and oragmatic, despite differences of 

opinion and priorities, considering the tremendous scope for ::,­

operation in this matter and the enormous benefits which would 

accrue. 

:LOSE SESSION
 

7._ection
 

10. Mr. Muhammad Jabil, the leader of the Malaysiandelega't-Zr,
 

and Mr. Eduardo LlaDitan, the leader of the ?hilippine delegat4nr., 

were elected as Chairman and Vice-Chairman respectively. 

B3usinesS Arrangements 

i. The dele-qates agreed uinanimously to meet in nienar.. 

12. A Drafting Committee was onstt -e= to ore:are :.e 

project Drotcsal for the ASEAN Watersned Conserva-ioor. an- . 

.esearzh ?r:cra=me is weLl as th rot - :- - -

was :haired cv Mr. '!ck Sian Tuar zf:.''.aLaysia an- :omr: -­

.:LlJn reoresenta--ves frm tne ,rs-,.. 

Drs. Murs2d.:n .
 

Dr. 3. Sa 0-acc - 1 .. e-s-

Mr.------- " zr. - an 

Mr. Ta I; *Sn T - - .."s 



- COUNTRY REPORTSSESSION I 


Indonesia
 

natural 
13. The Indonesian delegation reported that the 


resources of the country are being 	depleted rapidly 
and water
 

management and land preservation have been hampered as a result 

of the urgent need of land for cultivation. An estimated," 


. of deforested land is unproductive and thus a major
million ha
 

has =iLen
 source or soil erosion. Consequently, the Government 

.pri.oriY.to rehabilitate these areas through reforescation and 

-
afforestation. Indonesia would like to propose the creation 


in the Asean.fregiona Develooment Centre for Watershed Management 

on an extended and integrated basis to complement the existing 

centre in Solo. The full report is given as Annex F. 

Philinoines
 

14. 	 The Phil pine delegation reported that -oe -un=r's J 
land area. These wa:ersned supply

watersheds occupy-70%-of, the total 


the major water needs for agriculture, hydro-electric zcwer, 
dzmest:c
 

the country's soci-econ-zmic
and industrial water and also 	pronote 


that abusive land use orac',:es -:.n -e

development. It was reported 


other interrelated technical, institutionai,-s-c~a and

watersheds and 


economic constraints which hamper the ootimal and enefi:ia" :e
 

of watershed resources have warranted the .
 

rational and scientific manage..en: 	 stra:e:Ces;ndertak resoonsive, 


geared towards optimal and beneficial use o' wa.ers'n.e res.r'..
 

the country. The full report is given as Anne:
 

I 
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Thailand
 

15. The Thai delegation reported that watershed deterio-'
 

ration occurs in Northern Thailand because of shifting cultivation.
 

Thailand has initiated a watershed improvement programme and 
IS
 

An intecra-e:
undertaking rehabilitation of devastated watersheds. 

approach is adopted in watershed research which encompasses 
aLsc 

The full
social, economic and environmental improvement programmes. 


report is given Ln Annex H. 

'a4- avs ia 

st1L-
The Malaysian delegation reported that forests16. 


the total land area but are being deolete at an
 occupv 68% of 


as a result
alarming rate, especally in the lowland, 


Accelerated forest exnloitation an: Land devel:-me..­conversion. 


" -­:_n line with the Government's socio-economic develcpument 

nave produced adverse environmental impacts which necessitated 
-he
 

.:iitiation of appropriate research in watershed conser';a-:i.nn
 

and problems in wa-ershec c... = management. As conditions 


in the ASEAN countries, Ma*.av'sa was

and management are similar 

closer regional cooperation wculd materiaiise "^"-.confident that 

e. ..... .-­
the implementation of "theproposed Pr:qraz The 

given in Annex 1.
 

http:conser';a-:i.nn
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SESSION II - TECHNICAL ?AAS 

Watershed Conservation and Management Research Programme
 

in the Philiopines
 

17. The Philippine delegation reported that over 5 million
 

ha. of watersheds have beccme both unproductive and unstable
 

ecosvstems due to encroachments. The destruction of
 

-
watersheds gave rise to soil erosion, flooding and related hdr: 


ohvsical deterioration. Consequently,steos were currently being
 

uandertaken to check such further degradation of watersheds t..r..
 

n:egracion and coordination of research and upgrading research
 

capabilities of both personnel and institutions such as the University
 

of Philippines and the Forest Research Institute.
 

18. The Philippine delegation reported that coordinated
 

research in watershed resources maageen.t was formalisedi.;n 1 .
 

Ongoing research programnes include the following:
 

1. 	Upland Hydro-ecology Research Progr%,i;
 

2. 	Hydrology of an Upland Farm; 

3. 	 Hydrometeorological Characterization f 

Upland Ecosystems at Mt, Makiling; 

4. 	 Forest dyrolocgy; 

5. 	Plant Selectior. for Soil -ros-cn Cntrz-; 

6. 	Grassland Uses Effects on So ._ an"ar"3" "
 

7. 	Upland 7ege-a-ion '.1anagement;
 

3. 	Soci -econom_: Assessment :f:-.n: ... n
 

,aL gin- Management. Schenes: and
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9. 	Effects of Different Croo Covers on
 

Surface Runoff and Soil Erosion.
 

19. In view of the common characteristics of ASEAN watersheds,
 

the Philippines delegation oroposed the following for considration:­

1. 	Center for Upland Watershed Management
 

for the ASEAN Recion 'CUWMAR);
 

2. 	Integrated Upland DeveLoomen- and Researz.
 

Project;
 

3. 	Hydrologic Influences of Various Veger-ton
 

and Land-Use Manioulations, Rehabilitation
 

and Development Measures :n ASEAN Unland
 

Watersheds.
 

4. 	Social, Technical and institutional Profile
 

of Uoland Watershed Conservation and Manage­

ment in ASEAN region.
 

20. The Philiopine aoer .sgiven as Annex J.
 

Malavsian Procosals for the ASFANJWatershed Conservaicn an:. 

Management Research Proaramme 

21. The Malaysian desz-:. -:aed na- wih-. ir..ea- nc 

demand for rable Land under -he :ountrv's acro-base:.s~r'.---­

deelomen oli s, fres resources . ................ 

to the watersheds. These w-tr.neos w-U. not on -nave -o be 

source -fuire : z-er su-.;ooes o: _re ::- -=------r 5--­



water conservation. It is thus Lmperative that sound guidelines and
 

appropriate 	technology are applied in the management and utilisaicn
 

=n 	 natural resources in these watersheds. 

22. 	 Malaysia was of the opinion that knowledge and exzertise 

necessar.v 	for sound watershed conservation and management are
 

Consequently, Malaysia has initiated a comorehens-'ve,
.nadeouate. 

4n:ferated multi-disciplinary research strategy and proaraz.x 'es-r 

which will eventually cover the three brozA -_z'r
wa-ersned research 

in the namely, ...... v,-...:ersheds encountered country, 
.	 -­

... de'astated. The two major ongoing programmes are "he . 

?r:;ra-.e for Representative and Experimental Basins and :he .=ores: 

.,rz-:v Research Programme. 

Under the prooosed ASEAN Watershed Conservatio.n and Vn-­

menz Research Prograr~e, Malaysia hoped to be able to exoand - -n­

progra.=es, 	 experimen:al wa-ere..nd
oarticularlv in respect of 

wyith emphasis on ascertaining the Lmoact of humanac::'. r 

...
watersheds on soil, water and various other oara-e:ers. 


proposals are:­

1. 	Proposed Studies on Fores-' Mana:emen-.
 

Development in a Watershed.
 

2. 	 Prooosed Studies on Conser at--:r. =.:4! 

:Manage-nent of Water Resources. 

3. Proposed 	Staud-es on Soil Erosin And
 

ons.r'va::.on i. a 'a.tershed. 

--?ro4,sed St..ies En:ne 4 

http:ons.r'va::.on


5. 	Prooosed M4onitoring of Meteorological
 

Parameters and Studies of Climatic
 

Variations in a Watershed.
 

"4. The Philippines and Ma avsian Oroposals, aric -


:he 	proposal for the establishment cf a centre, were disc';sse: rn
 

qreat detail and at length. The Workshop finallv acreed tha: t ne
 

Proaranmme to be submitted for U.S. consideration should incsrora ­

:n.- fo.l=wing comnon~epnrts_: ._ 

i. A regional coordinating centre n one 

.Th the ASEAN member countries and -u 

centres in others;
 

2. 	Relevant and appropria-e researh tr:­

based on the Philippines and MalavsLan onr:­

posals, in forested, *-,tivated and :e: sta-% 

watersheds; and 

3. 	Social, environmental and human ­

-
2 . Based on the above consthera.izns, he z-"-- ..
 

recommend that 

lecoo.menda-ion 

The 	 zroosed ASEAN Watershed tser,-.:-. 

.anazement .,ear. -:: 

:or U. :znsi.era:i'r- - . -'e:IZ:-'
 

four U.S.." .-:
,De1eiomen: Coocera: r 

17 



i.m~ 

- ' ~rz ini.zs~sare cive'. kn­

7rhe Workshc agreed z*-at- :.h -'1A.~vn --.. 

tha?o~r.-rre chouId !e c-cordinat-d v Ppn~~r'1 

asecided ac the Mit-3etin; of th~e 'c.t t,,ee 

a dF'orestry an~j recommended :hat-

I:ec~me~a( 
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27. The Workshop took note of the location of the
 

Agricultural Development Planning Centre and Plant Protection
 

Program in Thailand and the Philippines respectively and
 

recommended that
 

Recommendation 3
 

The ASEAN Centre for Watershed Management 

and Development shall be located in Malaysia and 

country centres .n other ASEAN member countries. 

OT.R MATTERS 

U.S. Department of Alriculture Resource Speakers 

28. The Workshop noted the absence of the two U.S. Department
 

of Agriculture resource speakers considered by the Fifth Meeting of
 

the ASEAN Committee on Food, Agriculture and Forestry.
 

JOINT PRESS RELEASE
 

29. A joint press release outlining the deliberations and
 

achievements of the Workshop and recmmendations adopted was issued 

after the successful conclusion of the Workshop. The full text of 

the joint press release appears in Annex M. 
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CONSIDERATION AND ADOPTION OF THE REPORT OF THE ASEAN 

WORKSHOP N WATERSHED CONSERVATION AND MANAGEMENT RESEARCH 

P ROGRA[ME 

30. The Report of the ASEAN Workshop on Watershed Conservation 

and Management Research Programme held in Genting Highlands on 3-7
 

September, 1979 was adopted by the delegates. 

AC KNOWL EDG EME NT 

31. The delegates expressed their appreciation z:o the
 

Government and people of Malaysia for their warm hospitality, the
 

excellent facilities provided and efficient arrangements made for
 

the Workshop and also to the United States Government for providing
 

the necessary funds for the Workshop.
 

32. The Workshop was held in the traditional spirit of
 

ASEAN cordiality and solidarity.
 

A
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LIST OF DELEGATES
 

INDONESIA 

I. 	 ir. Soerjono, Leader
 

Director, Forest Research Institute,
 
Bogor.
 

'4ember
2. 	 ir. DjuMrra 

Deputy Director of Reforestation &
 

Rehabilitation,
 
_irectorate General of Forestry,
 
Jakarta.
 

3. 	 :t. Engkah Sutadinraja Member
 

Chi.ef, Soil Conservation Section,
 
Directorate General of Forestry,
 
Bogor.
 

Me-.ber
 

Project Manager of Watershed Management
 
Development Centre,
 

Directorate General of Forestry,
 

4. 	 Drs. >4ursidin 


Solo.
 

Member
5. 	 1r. Natigor Siagian 

Senior Official, Bureau of Planning,
 
Department of Agriculture,
 
Jakarta.
 

PH1- :?? :NES 

Mr. Eduardo Llap-tan,
 
Chief, Forest Protec2.ion an :rasruc'ure
 

Divisizn,
 

Bureau of :7res. Zeve2.pren-,
 
Mani1a.
 

... 	Mr. Jose .
 

MAanacer, Watershe- .nazed.:----------

National Pcwer Corr-tiZn,
 

's:--..'=n -- "Ie--q,",
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3. 	 Mr. Benardo Jasmin, Member 

Chief, Watershed and Range Research 
Division,
 

Forest Research institute,
 
College, Laguna.
 

4. 	 Dr. Severo R. Saolaco, lember
 
Watershed Management Specialist and
 

Assistant Professor of Watershed
 

Management, 
UPLB College of Forestry, College, Laguna 

5. 	 Mr. Julius Jose, Member 
ASEAN Co-ordinator,
 
Ministry of Foreign Affairs,
 
Padre Faura, Manila.
 

T HA I LAND 

Mr. Komon ?ragtong, Leader
 
Chief, Survey and PlannLng Section,
 
Rov-l Forest Departnenc,
 
Bangkok.
 

2. 	 Mr. Bhadharajaya Rajani, Member
 
Chief, Watershed Engineering Section,
 
Royal Forest Department,
 
Bangkok.
 

3. 	 Mr. Satiit Sawintara, '4em.ber 

Chief, Plantai.on and Improvement Section,
 

Royal Forest Deoartment,
 
Bangkok.
 

4. 	 Mr. Anan: Hoodakorn, 
Technical Forest Officer,
 
RoyaL Fres- Zezar-- ent,
 
Bangkok.
 

http:Plantai.on
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5. Mr. Sittichai Ungphakorn, 	 Member
 

Chief, Watershed Sur-vey and Planning Section, 
Royal Forest Department,
 
Nonthaburi Provice.
 

MALAYSIA 

.	 Mr. Muhazmad Jabil Leader 

Director General of Forestry, 
Forestry Department, 
Peninsular Malaysia. 

2. 	 Mr. Mohd. Darius Hj. Mahmud, Al:erna-:e 
Deputy Director General of Forestry,
 
Forestry Depar'-ment,
 
Peninsular Malaysia.
 

3. 	 Dr. SallehoMohd. Nor, Member 
Director, Forest Research Institute, 
Forestry Department, 
Peninsular Malaysia. 

4. 	 Mr. MQX Sian Tuan, Membe: 
Director of Fores- Managemen:, 
Forestry Department,
 
PenLsular Malaysia. 

5. 	 Mr. Tang Hon Tat, Menr.ze-
Silviculturist, F:-rest Research institute, 

Forest Department, 
Peninsular Malaysia. 

6. 	 Mr. I.H. Sario, Me.-.e. 
Forest Management 'ffi:er, 
Forestry Deoartment, 
Sabah.
 

7. 	 Dr. Low .<wai Sim,
 
Associate Professcr, 3eographv Department,
 
Universiv f Malaya,
 
:Kz-aa ZLmour.
 



a. 	 Ir1.lan Kok Yean;, Member 
Ass,.stant -3eneral M-ana~ier, 

:f . C.-.urz S..ri Fat:, 	 Mer 

*::~r.re,/ '.=-'-ez:a 


"r-zin,=e a14 Tv 
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1. 	Mr. Cheah Leong Chiew,
 
Director of Silviculture,
 
Forestry Department Headquarters,
 
Kuala Lumpur. 

2. 	Miss Ang Chai Hoon,
 
Forest Engineer, 
Forestry Department Headquarters,
 
Kuala Lumpur. 

3. 	 Mr. Tee Choon Hwa,
 
Logging Engineer,
 
Forestry Depar'-nent Headquarters, 
Kuala LumDur. 

4. 	Mr. Abdul Rahmid Kidam, 
Forest Hdroloist, 
Forestry Research Institute,
 
Kepong, Selangor.
 

5. 	Mr. Garry J. Blake, 
Hydrological Adviser,
 
Forest Research institute,
 
Y.epong, Selangor.
 

6. 	 ',Ir. M.P. Udarbe, 
Senior Research Officer,
 
Foresc Department,
 
Sabah. 

7. 	Mr. Syed Sofi Omar, 
Agronomis t, 
FELDA Agricultural Services Corporation, 
Sungei Tekam, Pahang.
 

S. 	 Mr. "Cnoo Swee Hoe, 
Higher Executive Officer, 
Mtnisrrv of Foreign Affairs, 
Kuala Llmpur. 
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9. 	Mr. Hashim Daud,
 
Environmental Control Officer,
 
Deoartment of Environment,
 
Kuala Lumpur.
 

10. 	 Mr. Lai Cheng Cheong,
 
Water Supply Controller,
 
Public Works Department,
 
Kuala Lumpur.
 

1U. 	 Mr. Jasmi Abdul, 
Deouty Director, 
Department of Wildlife and National Parks, 
Kuala Lumpur. 

12. 	 Mr. Hussein Abdul Jamil,
 
Lecturer,
 
Forestry Faculty, 
University of Agriculture,
 
Serdang, Selangor.
 

13. 	 Mr. Nik Muhamad Majid
 
Lect:rer,
 
Forestry Faculty,
 
University of Agriculture,
 
Serdang, Selangor.
 

14. 	 Mr. Peh Cheng Hock,
 
Lecturer,
 
Department of Geography,
 

University of Malaya.
 

15. 	 :r. Djoko Sasongko,
 
Chief, Survey Section,
 
Directorate of Rivers,
 
Jakarta.
 

16. 	 _:r. S.?. Kunr-joro-Jakti4, 

Chief, Section of Planning and Program:-.ing, 
Directorate of Planning and Prograzr.,ing, 
Jakarta. 

17. 	 -r. Taslim Amaludin, 
" .-;is 

Direczrate Hydraulics Enaineerinc,
 
3andunc. 



18. 	 Mr. Jorge V. Arizabal, 
Phi2l.ipine Enbassy, 
Kuala Lumpur. 

19. 	 Mr. Mohamad Ali Hasan, 
Lecturer, 
Depart.tent of Geography, 
Universir-y of Malaya. 
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ASEAN 79/COFAF .WW/Inf.
 

1. 	Provisional List of Delegates
 

2. 	Provisional List of Observers
 

3. 	Welcome Address of Mr. Muhammad Jabil, Director General
 

of Forestry, Peninsular Malaysia
 

4. 	Opening Address of Datuk Arshad Avub, Secretary General,
 

Ministry of Agriculture, and Chairman, National COFAF
 

5. 	?rogramme
 

AS-a-N 79/COFAF.WW/Doc.
 

1. 	Malaysian Country Report
 

2. 	Proposed Studies in Forest Management and Development in a
 

Watershed. (Malaysian Technical Paper No. 1)
 

3. 	Proposed Studies on Conservation and Manageme-nt of Water
 

Resources. (Malaysian Technical Paper No. 2)
 

4. 	 Proposed Studies in Soil Erosion and Conservation in a
 

Watershed. (Malaysian Technical Paper No. 3)
 

So!11
5. 	Proposed Studies on the Effects of Landuse Changes on 

' ' ert 	 . ity. (Malaysian Technical Paper No. 4) 

6. 	Prcoosed Monitoring of Meteorological Parameters and Studies
 

: Climatic Variations in a Watershed. (Malaysian Tezhnical 
Paper No. 5) 

i.Frest l.!drology Studies at Jengka and Bukt Hill.=-.-" 

Fores-s. (Malaysian :nfo-nation Paper No. 2 

5. 	 Sungai Tekam Experimental Basins - A Stu&.: .:heEffe
 

Land-use Change on -he Denudation and / ..:fSmal
 

Watersheds. (Malay.sian information Paoer z.
 

in Watershed cf 

?a:er No. 3)
 

c.:'n I Area3 o'fa'.Sabah. n:nat "o n 

2,
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1O. 	 Country Report - Indonesia 

11. 	 Country Report - Republic of the Philippines 

12. 	 Country Report - 7hailand 

13. 	 Watershed Conservation and Management
 

Research Program in the Philippines 

for the ASEAN Watershee Conservation
14. 	 Malaysian Proposals 

and Management Research Programme
 

15. 	 Prooosal for an ASEAN Watershed Conservation and
 
Management Research Programme 
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WELCOME ADDRESS OF
 

MR. MUHE2MHAD JABIL
 

DIRECTOR GENEAL OF FORESTRY
 

PENINSULAR M.ALAYSIA
 

Distznguished Delegates, 

Laies ani Gentlemen, 

It iS a great pleasure r e and an honour fcr 

::oe-" entrusted -he ;_-f ASEAN- with or:anisation this 

.Work.shzz :n Watershed Conservaticn and 'lanagement Research 

Programme. On behalf of mv Government and personally, I would 

like :o bid you a very warm welcome and =_ thank you for ycur 

,zar c iz ation. 

This is the first -nem we are conducuinz a nee-'nz 

,;ner -- e aegis of the Sub-C=-zm_-- ee n Forestry 'formerlv '.,' e--n 
of AS.: Frstv Exoerts) away from Kuala Lumur... - hooe u amrzve 

of ,.-e zncice of venue and Ave an en-ovable stay ere. 

acceo- our sincere aoobogies for an,, r Cnr 

As .'ou are noo aware, t=s Wcr.shz. 
.... :""-. S: 3hern.en e" £aes e ­

-.jevez :-e. onerat D '---z -e --. .. ... S-­

az -. desiznnz .hAe AS- ? -- .:n:..for u 

.neAS.N crr u-a:ee,. ' : r -h. .a .-;S- e n-ra. . 

http:3hern.en
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Plant Protection Program have already been held in Thailand on 17-25 

May, 1979 and the Philippines on 28 May to I June, 1979 respectively. 

1 would like to take this opportunity to thank the United States 

Government for supporting this Workshop and to appeal to them to 

consider the proposed ASEAN Watershed Conservation and Management
 

Research Programme favourably.
 

The ASEAN member countries have many common features, 

interests and problems. Amongst these are the similarities in
 

forests and watersheds and the socio-economic oressures upon them.
 

The growing pressure on the forests in watersheds for production 

of timber and for agricultural development has ;iven rise to
 

detrimental environmental, social and economic imoacts. The urgent
 

need to conserve the critical watersheds cannot be over-emohasized
 

but to do so effectively and successfully, it is imperative that 

more information must be generated and more expertise acouired in 

the field of watershed conservation and management. Only then
 

will we be in a position to formulate and apply the appropriate 

technology to optimise the management and utilisation of the 

valuable natural resources in the watersheds. This Workshoo is
 

obviously a step in the right direction and sincerely hope 

that it will be the beginning of fruitful cooperation in t .n 

aieldmongst the ;S7ANl member countries.
 

This Workshoo was to have been declare 4 ::i.> 

open by the Ionourable Datuk Arshad Ayub, Chairman oa 

Ministry-:COFAF and Secretary General of the :-"fe ..... 
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because of other
who unfortunately is not able to be with us 


to deliver his opening address
commitments. He has recuested me 


on his behalf and to declare this Workshop officially ooen. He
 

has also requested me to convey to you his sincere apoiogies and
 

esat wishes.
 



WORKSHOP ON
 

WATERSHED CONSERVATION AND MANAGEMENT 

ASEAN 79/COFAF.WW/Inf. 4 

CONFIDENTIAL 

ANNEX E 

OFPICIAL ODENING ADDRESS OF
 

DATUK ARSHAD AYUB
 

CHAIRMAN, NATIONAL COFAF AND
 

SECRETARY GENERAL, MINISTRY OF AGRICULTURE
 



4 

WORKSHOP ON 

WATERSHED CONSERVATION AND MANAGEMENT 

RESEARCH PROGRAMME 

ASEAN 791 COFXF- .q'..f• 

OFFICIAL OPENING ADDRESS OF 
THE HONOURABLE DATUK ARSHAD AYUB, 

CHAIRAN', NATIONAL COMMIT'EE ON FOOD, 
AGRICULTURE AND FORESTRY, AND 

SECRETARY GENERAL, MINISTRY OF AGRICULTURE 

Distinguished Delegates, 

Ladies and Gentlemen, 

It is indeed a privilege and a pleasure for me to be able 

to officiate at the official opening of this ASEAN Workshop on 

Watershed Conservation and Management Research Programme. First of 

all, I would like to take the opportunity of expressing a warm 

welcome to all our ASEAN friends who may find this environment 

rather cool in many ways compared to their home towns. 

2. On the other hand, I am sure you will agree with me that 

the choice of venue for t/his Workshop is most appropriate as ._.s 

whole resort sits on top of a watershed and provides a panorar..ic ,,.ew 

/of other wa-ershe&, 5and water catc_.nents i around. The manner in 

which this resort 4s being developed and its impact or the watersheds 

...av even be a relevant subject for fruitful discussion. 

3 - inforned t:hat -hrouhcuc -he ASEA.-1 regionhave teen 

increasig pressure on ara e Iand for agr:cultura deve1oomen 

and *-an sez-:-e enz ',as -f "" - - = 
of.pac dec~e-ed -he ;euabeb' fc.res- rescur$ -s 

Df -he w. arz .n he resrec i e :cun r es. .- . .o u ,. he' r c ss ha 
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turned the ASEAN region into the most important source of tropical 

hardwoods for the world market and contributed significantly to 

foreign exchange earnings for the countries concerned, it will 

ultimately force the ASEAN countries to practise forescry and 

even agriculture in the hilly and mruntainous areas which are 

essentially watersheds with vital conservation functions. 

4. The unwise use of hilly and muntainous watersheds is 

fraught with undesirable consequences and even disaster as many 

countries have learnt to their regret. Logging or ,ultt,aton of 

such hilly areas will inevitabLy increase soil erosion -nid run-off 

and lead to siltation of water courses, floods and other deleterious 

downstream effects. Such detrimental imoacts on the environment 

are becoming increasLngly evident in Malaysia and I an sure are 

equally conuron in other ASEAN =untries. 

As the economies of -he ASEAN countries are bas.:!ly 

agricultural in nature and because 3f the critical interdependence 

between n. forest, water and soil resources, e 

-e overa l n=anagement- an-n uti'satizn :oresf end i n.c adversel', 

--afc c : 3r :mtair --he anai:" of _he z-.er-nd aval-.lility resources. 

:.........., t"here -s :oday, -_nadecua:e n:w!edge an .x.er.enc 

On r:e cnz-tern effects of g.nz an. cu- :va.on of h..l ian: 

e.ronment, .n a.n *rooI:=o "-. eszec- s-. an ,wa.er resor:es .n 

ccn -eS. c There is, therefore, an an!- a -z a rsurgent and need to 
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the situation, to draw up and implement a comprehensive research 

and development programme, and to formulate sound guidelines for 

the conservation and management of all critical watersheds. 

6. The ASEAN countries have a commcn natural resources 

heritage. The forests have similar characteristics, because of 

are
the close geographical proximity of the ASEAN countries, and 

cllectively the Tropical Rainforests.
 

Another common feature is that all ASEAN counzries are aggressively
 

usually referred to -. as 


developing agro-based industries which involve the conversion 

of forest land to agricultural crops and settlements. Such 

developments will have an important effect on the soil and water 

balance but they will also require sustained and adequate supplies of 

these resources. Conseauently, a watershed conservation and 

management research programme offers tremendous scope for regional 

co-operation and will undoubtedly be of immense benefit to the ASEAN 

countries.
 

7. I underscand that the ASEAN Com.ittee on Food, Aariculture 

and Forestr has accepted Malaysia's proposal for a regional Watershed
 

-.
le orozosal has also
Conservation and Management Research Procr,1me. 

been endorsed by the ASEAN Economic Minis-ers -7nd '-as been received 

_avurably by the UnSed States under -he ASZ-r,3. Cooperation 

?roar ame. have :een - hat -h.Uni~ed States of m-erica 

-h.ave ul:- = e in wetershet =ns=er-a:on ... ..emelo,a~ur e--ert . 

5e -o -. -_-_ . ... ,' _­kee lre r _ - ., = -­
a --

= 

...... *i.'- .....
 

een :-es--re to t:rans - - -- -- a.ve
- Z.Y 4ee­
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to the ASEAN countries. In this respect, I feel that the United
 

States deserve our grateful thanks, which 
 must go on proper records. 

' 8. In this Workshop, I understand you will be reviewing the 

situation in the respective ASEAN countries and sharing your 

experiences and knowledge on watershed conservation and management. 

I see that you also hope to come to a commn understanding and to
 

agree on priorities in order 
 to present an integrated and effective
 

research and development programme proposal for the consideration
 

of the United States. Such an approach is truly in the traditional
 

spirit of ASEAN friendshio and cordiality and augurs well for the 

future of the region. I am confident that this spirit will ensure 

harmonious and fruitful discussion in spite of possible differences
 

of opinion and priorities. 

9. .As you have a heavy and serious agenda ahead of you, I 

shall not prolong my opening remarks any further except to wish you 

all success in your deliberations and a happy and enjoyable stay here. 

On ti-s note, I declare !:he 'SEAN Workshop on Watershed Conserlvation 

and Management Research Programe officially ocen. 

Thank you.
 

Acricuiture, 

'-.Zur. 

70 . 

5ez-_- e. , /97 

/Inf. 10 



gg" WORKSHOP ON 
CONSERVAT'7 AND MANAGEMENTWATERSHED 

RESEARCH PROGRAIM OS 

COUNTRY REPORT ASEAN 79/COFAF.WW/Doc. -


F
 
INDONESIA 

KUALA LUMPUR, ,ALA'," ,. 

3 - 7 SEPTEMBER, 197-9 



COUNTRY PAFER
 

SEM'IINAR "WATERSHED CONSERVATIOU AND MANAGEMENT RESEARCH PROGRAMIE' 

IN KUALA LUMPUR 

3 - 7 SE."EMBER 1979 

REHABILITATION EFFORT THROUGH WATZRSHED APPROACH 

INDCNESIA, 1979.
 

AA
 



i 

REHABSILIThTICN EFFORT THROUGH ''ATERSHED APFRCACH. 

Summary
 

The natural resources iz, forest, land and water arc
 
a prominent su bject in Indonesia. 

The uneven density of population, the rush population
 
increase, have resulted an urgent need for 
land for cultiva­
tion. The natural re5ources are threatened and also wat sr 
management an.. land preservation are endangered, 

ware of tose condition the government has taken somc 
efforts viz. Refolrestation and ;Afforestation activitiLs be 
sides cther activities such az transmigration and family plan 
ning. -Especially a, conc:rn with the 7'oforestation and AL.

forestation irnlc. cntation, an approching attitudcs of ..at._r.
 
shed -anagament has bee;n anpiod, The approachinc attitude 

compkimentej ti.rouch 3stal:lishing basic rrinciplcs ccncur­
ning land, and watr management pr2servation. beside cons. 
dering aloc of how to incrcase the pct. ncy of land ;rcduct. 
At this point, expc-riments in :.mali scai. have been alsc p..r
 
forird wher!e futher experiments for a rather larger scal, 
will be conducted later on. 

At present :, -xporiments has O. O :.h noc.ratc 
scale and im[ le:ntion i_ ocing carri,- c'f t On Z8 Leasi2. 
lity study for th7 ir.,l..immntation in t iar -.cal:. 
To apcroacn thc: wat:ershcd rmanageir-nt a=tivities, an int.gCrarC_ 
actions with diffarcnr instances ,n':alin 'qa.--d .:a. 

gement have been rfor-ef through Devoc ntCntre for 
"'atorshed Manac.' Mcnt £roc_, 

Development C*ntr: gor ;.atursc. :'an -. nc. is an in'.xc. 
rated system for th.e sobvin; c'rlap,. roble-s anz it i. 

an inter-support.ed agencies in managing ,atcrsheds, 

Previous experiences can be i:t.rovOd :fr r*f rinc tO 
the x.crincsrr ... secsar. ccn'..Kis. 

http:inter-support.ed


Dxch.-.
Thicr.,forc r-utu.al coop.raticfl 's urgent nc.dthr-uqh 

nc: !f info rr~ti- n r t.hr ugh --stablishing pilrt pr-jectz. 

http:r-utu.al


INTRODUCT ION
 

The increasing of population becomes also the increasing
 

of living rcquiremcnts such as food., clothus and house materi
 

als. In some olacs the ra;i3in of population has resulted
 

devastation and damages to natural resources especially regar
 

ding forest, land and water,
 

From th& data damages of natural resources in Indonesia
 

is abvious that the devastation situation becomes worst from
 

day after day, due to the fact that the greatest part of
 

the people earns their living, from agriculture and where it
 

means that the environmental factors and the hydrological
 

condition will also decrease,
 

In this connection the Indonesian covernzent has taken all
 

steps toward the rehabilitation of devastated land and fo­

rest land. One of the development program is the establish ­

ing of a Program for Preservation of Forest, Land and Water.
 

From time to time the efforts to rehabilitate bare
 

lands and/or critical lands through reforestation for forest
 

land and afforestation for land outside forest areas, have
 

been raised either its physical activities volume or concer­

ning the budget. There are surely occur hampering problems
 

to be solved. A crash program in rehabilitation critical
 

lands should be followcd by the increasinc the land product
 

capabilities in order to create a suitable condition of envi­

ronment and ;lso improve the hydro-crological situation.
 

This will also xean t' improvement of thi. supoorting capa
 

cities as well as tn income. For
the increasin; o.41' r__.r,.,, 

that target an integrated exertion on watershed units has 

been exerted, which is -ictually to conduct an integrated 

effort in maintaining and utilizinc the natural resources 

intensively with considering the methods on land preserva.tion; 

forest vegetation and the water mana.gement in order that the 

balance between the natural r_sources as tha object -nd the 

people as the subj-ct can e ..anagd accordingly. 



4 

To utilize land cioabiliti.:s should be followed by an in­

tensification reans.
 

Tc rca.ch th. goa1 of 7.ane:ging watersh$c. integratclly; 

several action has b2en ),rforrzd u.z. thr,.ugh the tri.al 

of designs, .iathods and criteri-s in a small scalk; whre 

will b6 followed by surve:ys for its -dapt.-tion in qrcatr
 

scal, ,
 

In this articl. will b. d-;scribed briefly about !nnd
 

and
preservation eJf'forts. *',,-c-r m.anagereZnt r--.intn:nce .lso 

about th, d/clomnt cf land capailitics, 

1, he ext, nt. cl.imate an;1 th n i-'lt-

Indonesi- occupies 1,1. million sc. krm, consists 

of ca. 13.000 islets and islands, spruc!.d fror '" t to 

East about 5,000 km, from n,1orth to Soutb about 2.0CO k:, 

situates at ecuatorial region, Some big islands .'re found 

C.a. 	 Xalimantan., 5umat'-ra, Julawosi. %,st Irian
 

(Irian Jaya) and Java - Matdur,-,
 

Generally Indonesia has a tropical climate with-n 

high rain fall (about 2.00r rrjn/y.,ar), t-mperate w'ind; 
-
average daily tzt'eratu is 30 C, ,.n high u.-idit' 

(more than 0%). 

In 1978 Indonesia %.as esti. .ted t_. hr..: 141 ir.illion 

inhabitants with'. an annual incrzeasing of 2%: 42% o f 

where thesewhole inhabitants liva in J.-.va 2nd , 

two islands arc about 6,9% :f tha2 whcle gr-unc cf indc­

rcx acri~ulnesia. Most of th= people carns tn'-ir living 

ture (ca. 65%) . Due t: the uneven density of the in.ac,.­

tants: the iend ownership in jav ranges b :wc"n :;3 ­

0,7 hectare per family (ca, consists OZ 5 ,er-bers) This 

situation results 3f shortazc. of land for a.ricul:ura 

cultiv.a-tion in J --.v a 
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land &nd water as natural resour
2. 	The condition of forest, 


ces.
 

It was esti,.atd t!.'.t Indcnesia pcsscsscd about 20
 

million hectarcs (200.000 s-. kri) of unproduc:ivC land
 

bare lands which were in cri­consisted cf la-.ng fields: 


of :rosion.
tical cenditicn and become the source 


These critical lnds will increase every year with 1-2% 

if no nand r cfforts are taken. 

Especially in Jav- and ether places outside Java the 

foreste. -area.s as protecticn agents for th: uppor river 

region .re bcnea-'th the minimm rcquirements (about 20 % 

cf the area) . This will 2ne.ngcr the condition of watar 

nanagerent and the environmntal situation. Due to the 

living reauirmnrits- the need of land for seasonal agri­

culture cultivation seems t3 be urgent or because of the 

need for fu.cwccif; the cutting of treczs is difficult tc 

be avoided. -"his l.nd is actually pr._,surved as protcc 

ticn ac,:nt and should be covered with pc.rr.nant vcgetati­

or., This condition is often becomes thc; cause cf flocd. 

and erosion. 

Accordina tc the locaticn, the di.'7ages -f fnrest, 

land and %!..t~r can b ividcd as fcllow 

a. 	 In Java the causes are c.;,. of the pressure of the 

inhabitants who live fro agriculture works, the li.i 

ted caiital, the low knowlzdg-, and education in thc
 

fi.,ld :f agriculture: the liited cpr-unitiS for
 

obtain inc jcb in other field,
 

.rgo exten cf 


scd by the traditicnil way of life for exa~w'i: th=
 
b. 	Tn outside J.7va with a : - region, 4s cPu­

I-v
shifting cult ti-cn, i:-i:2d work CaaI. aeh 

,
shortace knowledc, 2nd Dducaticn ir thc subject 
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acriculture '.nd the liniitc.d coportuniti. fcr :t jcb in 

o~the~r fic2.d cf wcrk. 

3. 	 trct:ccticn .efforts aga-inst thu2 d,7rs .DIf frst 1'.rnc 

and water, 

In the c,-nsti-ltiznr of sorrest: l.nd anc w.t ;r 

pres~arva~ticr, as stetaC atbcv:; th-a Indz-onusi2. qcvernm%.r~t 
hautcc.rn~ric. pres(e rvaticn cmnc rbiit-2 

tions or :;r:, a~s a orioritv c-vsri23'.t z.. 

Bsic .v t ::rtzc:-,r- , hc. o f ~: c ~rr- fiCC1d 

;Jns+-ructicn c -~n,. nc-t c the soci.-tv 

in tilc .2r.r: z uti.2lizaticn, prcca-isin;r .- f fcrctst. 

b.Assist.ncc to- th-- f-rmr-rs whil-J. ccrisists c, in fr?' 

structure, :;flerC\ ando *.vtrk.c-t2 

c. 	 Extcnsi4r., informiti.;n, ciaucaticn - nd trn;.nnc,. 

d. Oppertuniti--cs fc-r Dbs, especi?.tly in :i very; der. stc' 

pcpuiaticin -:ind shortagcf%' :-.46 lan'd fcr r .c­

and~ 	 s t.ra.ns­e. 	Othe2r undir -ctecd uh m~scoicrlo 

af forcis:tetion, 2f:r 

Fcrest -. ti.--r 4L -m effc"rt to r,7.n-.-,il2.iz.to .c L:n..sat 

.4hs.,z 	 on is th.~ plnti- -Lngt~ 

(orivat~z -wnersn-s !ia-ic) 

http:r,7.n-.-,il2.iz.to
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Based :n the wide extend of lands to be rcfc' ­

restated and tc be affcrested the action is pl3nned 

consecutively viz. part of bare lands which has a 

direct a.nd obvious i:.fluences on the envir'nmcntl 

ccnciticn, the life of the inhabitants and -lso the 

prescrvati,-n of investaticn in other field, Thc .r 

unit in th: rehabilitation of bare c.r critical land 

e ffcrt arc '.atcrshed arcas. Reforestation is carri Ai 

out by cultivating forest tree species with : planting 

spaco of abl.ut 3 x 2 rr or about I.EOO stands p--r 

hectar(, whil, affcrestaticn is cc.nducted by planting 

wccd trec species cr fruit trees with a planting 

spacc cf .:bxut 5 x m ( ca. 40 per hectars),i. 	 trees 

or by .stabiishing ridge tarrain and plainting stabiliztr 

true species in a row cf 1.000 m. lcng per hectare, 

As a d.scriptien cf reforestaticn and af4res ­

tation activities toward the: rchabilitaticn :f 	criti­

c.al land are illustrated as below 

(1) During the Second ,ati)nol Dewc!e[r'lnt .rcgram. 

(1974--1979) 	 covering of ca, 3..500 ha. of r:fcr, s 
-taticn 524.100 ha. of aff-restaticn -r rrforest ­

ticn and affcrestation cc.mprise crf abcut *4....300 

hectares Fcr annum-. 

(2) In the Third "-'atinci Dovcmnt Prgram (197!"­

198'r) t pnrnjccticn z:f ruforst .ti'.n ,rrf.r: is 

aozcut 1.501.90C hectares -nd -.ff-restatirn 

3,50.QO. hCctares cr aver,.. 9, nn ua! r fcrCst .tit n 

pIus ffer-ste.t n will rhch abcut 1.2CC ,00 h,:c-

The :xcecuticn of rAfcrtsr.atin . d '.-rstaii 	 n is 

ccnducted by thc Local G:v.orn. Qnt bdi=s and 	 zhor 

techni .c instances, 



Thc~ budge~t is pras rv-!c by tht Cintrid Gcv;.rnm~mt plus
 

tha grant aid frr.m thc. Lc-21 ccvrn::-nt%. Th- -.vcraa, 
,!xpinc .vz f-r -ne hicctares rcrcr-.,stc.ticn is c.Th7'.1 

(c.a.US $ 118) -ncd r af--ro-st-c.tio.n is a -Lt Rp.26,C00 
(ca, U."I (1979). 

!7-- much- -r-xirAint rcl's ho-ulc Ifaced durir 
thc. refcrcst iiIDrnto .bccaus. thi arC' is Ccr..j.L­
tc.ly undur t1hkc: rocssaso-icn :f th,3 t't~ Eut1 at ;:.ffc­
r%-.st-7iticn activiti-:s -Wanv rcbmsshculd b;c scivcd viz. 
thk. :1rb.mbt':~.tnd -wricrs wh7 nrizcd t),.:- land
 
fr cu iv.ati-ri in 
 -rd-,.r -'ullfil theiJr daily ccnsrq). 

ti,-n and th.- air -f th:- >",n-2 t- be s.--ttled for Pzro tt.c-­
tirn ?puroc(s,;s in -. 1'-n. run prcgr,.-., 
In r-*:f..rt nr. t., such cr-ndit-n, it hc.,z been suc.stL-d 
th-at b-asidos tc carry :,vt t crash prn'aram~ along t-h 
rofcr.: staticn -tnd afforestiation purprsas, ,.n -4ntcgrn ­

t--.d .:'fcrt of wat,: rshad mani cmizmt should hc completc-d 

Wantershcd rnn~e~texcrtic. 

An integrated w-itcrsheii: Ucn n is :7cant t: 
m.a nage a watersh ,d u.- it i4n tl-h.ccnt,xt mra:q'inca-
rnaintaining arid utilizing ' f r~.~.land =,md .t,.r -7 
a natural rosrurcc: '-y zPrplyin,:; co'crdinat,.d, it~t~ 
-and sinchroniz,-! pl.-nr ,-fiwr th>. .. ii~~ 
human b%inc, variety r-,: sci-nc:.s,. t-G-. t-f ?.nc: thc 
functions :of sevaral it.~~sdkl~ -1t'.or- rh 
shed units. 

Allar directo--d t-~a~cctinL*nd.dac­
tabl,4e condi4ticn -of f:rc--t.. i.-d :znc .,atcr -7S naturai 

hyrcc~rlziclutilizai-r', a-lsr L.i.~-
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supprt ca~ti~st' 	 fulifil the need :f huma~n 

bting's life.
 

Tsucc...ssful *.7c%ievemrent in wat;_rsh:!d vininagomient 

is t-he cr-_.2ticn -f ;- well c3dcnC.coci&suited ­

diticn. 

The ;-,in irtccratcd off-)rt in ,iat2rshed :7,n~iy,;mrn t 

is indic:ted bolcw will crver scmr f,:-atures ; 

(1) 	 The ccrfcrmrntion cf lan6 utiLization prc--ararm with 

th 3 lanr'. capF.ilit. in crder t- bc ntli t-- achic-_v 

cptir' l-,nd product with-ut disturbinu c'r r*.n_:ult.­

i land damages cor furnishing 1-ae. influ::rccs tr 

thc surrcu-iding sites and tr th.,: hydr7-c:rcl-gic~.l 

condition whereas th1-1 ccnditi- n wi.ll b,, still w,".11 

rmaintainzd. 

(2) 	 Th: : pplicaticn -fitrchnical rrocthcd czn lcind utili­

zatirn, land prc3Lrvat4on and land fortilizatinn 

a~s Wkcll 2s c-ther ospc-ct tcward t>.e sustiin ~~­

rnt 

(3) 	 T, rt understanding, attitudrz an,- c:1tp:.iliCy 

of thc'. sccilty tc supprort th--- aim in .-- intaininc 

watershad manntgel.:nt -.,ctiviti- s. This qr: l c'.rL 

ba achioved whenever the farmar's incco,; i~s --is­

d.
 

In thcs. last timc, t'n ichi~v:mconts C-cr 

tha wat_ rzh _c: managrm._nt i.-.rlcntati-rj *.r'z: iLlustr.­

-~sz~~c 1.a. 	 :ocnnicv,.l rAc f Cc~/;. 

Throah cc~ic~i. :cr~-z P/F'C.Iuri.neg 

1973 - .197n, was ~tbihdi 'i~ .s~ac 

Prcj.2ct wit>. tine a-i: tc. s.-_-rc h ci~n.~~ 

and zta'.dzr .4:,r t:4hc :aitt:r 
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lands, especially in Java.
 

This project 
is lccated at Soo (Solo Watershed Ma­
nag..,ent) 
and has produced several masterplan models
 
for thc rizna-arna
z.t nnd divalcpment -f Sub Watcrsh-d 
:-Inagxent *?t Scl, Vat%.rshed Unit.
 

Thc arjas which wer& used for the ipplic.ti---n
 
o.f this pr.jtct plan were 
from seven Sub Watershe.d
 
...
nagr-.rnt rtgions comprising of 200 - 500 hectares. 
Experimontz war- ccnducted at these places for reha­
biiit..ticn :rid for thc increasing of land pro.duct
 
thr ug! ccnsidering th% conditicn end situation
 
th-2 landskcpes, soil an- climete with the assuropticn
 
that the lend productivity will -e improved and the
 
inccr,.i of the: 
 farmers will alsc incroase as well as
 
the hydrc-orciccical conditicn will be suitably.
 
Cther integrated activities wrG also carried out 
in
 
the aspect cf soil preservaticn, hydrology, agronomy.
 
forestry, watershed econcmy, extension and education.
 

Th dvelopmient ,:f these experiment results woet, 
performe-d in the sectors 7f forestry agriculture.,
 
se.scnal crops.. animal husbandry, fishery and
 
gardcning.
 

Scme conclusion derived frt:%r 
 this Technica!
 
Assistance Project ar.- s follw
. 

- The d...:.s of forctst. 1:nd and w't(2r in =,-l' .. 
gion were primariiy c-'2d .rosur. . " 
inh-bit. .nt ccndition; where tl. solution " nct 
only concerning technical probl.-7 biut a!s, r,:vcrin 
thG socisl-eccnomic pc ts,
 

The rehabilitation .rinicd! 
 shwul-..nds

rted. a'c be p.rtici.-..-at..._ ..... ... . Thisby " .u ..-' 



7.r ;ch. this goal, a continues and int.3g­

rated i s w11as dir~ct octins arc~ncsr in 

~ll~rcc cf r-ricnal dik.vcIcpr..:nt prcgr,zr... Ar 

i n r-, :t -n c c'r r 1i t c .d s;-,ct7 r . -astor ~n 

ciall-, in -qricu1.tur~ c. r' 

P.-rflc.rrning s, voral nistcr-lanrs -f Sub Wjatcrsh. d 

atSri~v~ . cncornintc SndiEat*shoc' 


m.cnt trial. 

implermentaticn shc-uld bcr_ conriucti d ccv.;ring Z­

rathc.r gr.:.tcr scalca. Onc czf thcosc cro the~ -'Pli 

cation -'f nc--ptfftcrt ( r-f r£-in river Sub 

!a~rnc.(71C.OOo ha.) at Sc-1t- *Iat-rsh:-. baseed -;n 

the m;sto:rplIa producecf by ichi1Asstac 

will 'r,.: ~i~rc- thrc'uq i -:in vhcrc- t.o; n.-:T 

tiaticr. ,will bt. sic ned in Cctc,bcr 137). 

The mai. ~ c..vcr 

th o u~ n!~ or- i-n ­gh ItCi n 

specie s. N srci cxplcit~iti-.n is nccdcd. T'­

rian tina f ruit tre will ., d, wit- 4 

fcr. cattlcd :r. 

and scil 

ses an t: inns-' arcutu2 ~d ru't 

-- titrrasa I-e ~ rsrv cn p­



planting superior tro specics ,nd f-rtiliz.tirn. 

Thesc are .prlied tc lands which has a sloping
 

grad_ 3.. - 53 - nt the elevation nrorL than 500 !a. 

w~ierc ric.: fi.ids .ar2 nt possible tc be culti ­

va a anv7x r, 

- the creaticn cf new rice field -zens with a sui­

t..blt ccnditicn, water creserv:ticn and acccordin-i 

tr- an eccnomical estim-,ticn. 

th establishing cf irrigatin com ponents compri­

.incg .f mr-d;wratc daa: (suit for 200 h-.) and sr.all 
Z4. (suit fo r 20 ha). 

- to develop hc-e grdening. 

extensicn and informaticin. 

Thesc above performancezs arre connected with 

o7ther exertions in the field 'f -anim-al breeding 

and fishery etc. to support and tc utilize the 

prcgram with the aim that the end orcduct will heL 

more effectively 7nd efficiently.
 

The avcrage ;,xpences to dcve1lp a :torint-d
 

ar3. . is Rp. 57..000/h. (ca. US P 905) while f.r
 
:!grcss area:' is Rp. 273.C00/ha. "ca. US $ -.33). 

the cozt fcr Q'.ch hectorL is relative%."•,thcugh 

-high but it is still profitabi. -ccrrdinc t- -; c 

7cul:-i-.onrical calculation (IRR C. I.? for 

each activities range between 17. 5 and 3, % ptr
 

annum. 

C. Devlooment Centre f(;r t' tershid Vzan--gimnt ?r- -cz 

:c devi1o the T;atershcd an:-.t; the .zport 

ment .f Agriculture 'as f-r-..d a body as zep~ rry 

pr-ject -!-ith is task as b bbI: 

/ 
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-tc gi-vr* tL-chr_.1C-l2 supr.rt as 1 -­~s furnishing 

guid:mc~ ane =sgsit.-MCL 1-r tnh-i impleintatizn 

StS rr; ~~ ~~ tc identify thB Czc ,n 1 ric-.± 

.. ~t'.:din wa'ztershed mragicm.: nt asp-act. tc- :r.ndu.-­

,.xR--rjr.nts, t~fcrmulate crit._-ria, ncrs; t­

'rar-s a.s wcl2. as the Qcsian -:nd thc- z-th':z~s. 

.1 s op.r,,ii::n g nua1 -7-nd in s tr uc t i:n t:-.rc:*­r m nr. 


assistnnca, t-rai? n7 duainnn
 

Tc c.-rry-:,ut thos.c activitiies, th-a D'3_vel--p:-znlt 

CLantru f.-r trsc .~ntPr:joct is furnis­

had with ~xet;building and -,ffice facilitia-s a~s 

tal !s transportaticri f=.cilitias iccated in ~J: 

Thc rrc~joct has several v'atkurshed raci':n is 

ex-perimcntal plets fcr app;lying tri:al 'affcrt t.ithcr 

thrcugh Frrei'jn assist:nce fin-ancial pr :rar- -r 

thtougi the Indcnesian governmeL budget.. 

d. Tho-2 dL-vklrpurnt -rc jectic 1 cf l'7,.t_rshed n~t~t 

f-cccrdina tc the urcency ind =.ricrity;l 

dav;.UIc r-%&n t n r .cit c wi tu rs -Ld an c-;_,_n t wilJ 

prL-m2ri.y cvznducted aILIA. ' atershed resicn-s in 
Java. Since 1979 wil 1e conductac "'the f esiri iitY 

study: 3cil survey . aerial pn-ctzqranhy te r.zu 

m~astero'enn for the lenelic.LL l~s 

5.Proposals a-nd Ccnsidera"Lisn. 

3ased on those eabov~m menticned ana4.ysi3. tr2 n­

donesian soveran-e-nt haZ s--azrted to r;icneer th-c cr,.ati:r, 

c f an in te ratod r-,fI-c -t i n watershed manac r*nt 

http:lenelic.LL
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mThesa arc* conducted to presarve and to ,zustainL thu 

exis%;znc,_ ."r:rest, land are, wate r as na2tura re 

cv.rces c-. rmn:nts nd -as w,?. c.s tc' incr---asc: t h, 

utiliza t i 04~. f the rogior-. ev-zral Iilot projccts ariu 

in Solc. ind :iCt ~s EDave~Gstablis!-c<.- :intraliscd 


1cp-mnt C,-.ntr:- fo.r Watershed i~anazr rnant complimrntc"
 

wit." r.Ll oc-i~monts and. faciliti-s.
 

In tr-:i As cr_;nncticr., with an op:nhea-rteod pror-csA. 

tho utilizarion ;-- such Da.rv.l(:Prrent Centre for -7t~r­

sh~ ap~plied to Lsean countri.;­>~z:.~.cxtwill aslo 

andf thc D£:w-eloprtcnt Ci~ntr.- for '2.atL-rshed M.?nEgu~nnt 

in Sclo will :-. part of land preservation atvtc 

in :.s-:an Countrics. 
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COUNTRY PAPER !_/
 

RIPUBLIC OF THE PHILIPPINES
 

By
 

Philippine Delegates
 

Background Information:
 

The Philippines has a total land area of thirty (30) million
 

hectares, 70% of which are watersheds of a little over four
 

hundred rivers. Among the most important river basins in the
 

country are the Agno and Cagayan river basins in Northern Luzon,
 

Pampanga river basin in Central Luzon, Ilog-Hilabangan in the
 

Visayas, and the Cotabato and Agusan river basins in the Mindanao
 

region. These river basins cover approximately seven million
 

hectares. These watersheds supply the major water needs of
 

several irrigation systems, multi-million peso hydroelectric
 

dams and domestic as well as industrial water systems.
 

Philippine watersheds are also the major settings of various
 

natural resources utilization and developmental activities which
 

help promote the country's socio-economic development. In
 

addition, the watersheds in the country, with all their complex
 

and dynamic components are vital ecosystems that help promote
 

quality environment and ecological stability over a wide spectrum
 

l/ 	 Paper presented at the ASEAN Workshop in Watershed Conserva­

tion and Management Research Programme by Philippine
 

Delegates, Kuala Lumpur, Malaysia, September 3-8, 1979.
 

_/ 	Philippine Delegates: Dr. Severo R. Saplaco, uatershed
 

Management Specialist and Asst. Professor of Watershed 

Management, UPLB College of Forestry, College, Laguna; 

Forester Bernardo Jasmin, Chief, Watershed and Range Division, 
Forest Research Institute, College, Laguna; Forester Eduardo 

Llapitan, Chie, Forest Protection and Infrastructure 

Division, Bureau of Forest Development, ,isayas Avenue, 
uezon City, Metro Manila; Engineer Jose P. Castro, Manager, 

,atershed Management Deparzment, National Power Corpora:ion, 

Anda Circle, Port Area, Metro Manila; and Mr. Julius Jose, 

Ministry of Foreign Affairs, Padre Faura, Metro Manila.
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of land scenes. However, the impositions of various land uses,
 

resources utilization and developmental activities on 
the
 

country's watersheds have resulted to 
various degrees of degra­

dations of these important ecosystems. Among the various land
 

uses and developmental activities on 
the watersheds include the
 

following:
 

1. Shifting Cultivation -
Shifting cultivation is one 
of
 

the major causes of watershed resources degradation in the
 

country. It is a land use practice whereby once 
stable watershed
 

ecosystems are 
rendered very unstable and unproductive through
 

repeated slash - burn cultivation on sloping lands. Prior to
 

1972, the annual forest destruction is about 172,000 hectares.
 

About 53,000 hectares are 
destroyed by shifting cultivators per
 

year.
 

2. Timber Harvesting - Uncontrolled timber harvesting
 

coupled with construction of sub-standard and erosion-prone
 

logging roads contribute 
to the increasing degradation of the
 

watersheds.
 

3. Grazing -
Most of the grazing lands in the Philippines
 

are located in some important watersheds. iepeated burning
 

practices on the grazing areas, 
coupled with apparent over­

grazing result to severe soil compaction, accelerated soil
 

erosion and their consequent bio-physical degradations.
 

15 
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4. Forest Fires and Mining - Forest fire is a serious
 

problem in the country's pine watersheds during the dry months.
 

Mining activities on the watersheds have aggravated the 
problems
 

emanating from the improper use 
of these ecosystems. Specifically,
 

the improper disposal of mining wastes has contributed signi­

ficantly to the serious sedimentation of streams, reservoirs
 

and valuable agricultural lands. The foregoing land use practices
 

combined with other problems are seriously threatening th stability
 

and productivity of the country's watersheds.
 

Watershed 1ianagement ?xzL...ems: 

Effective management of Philippine watersheds has been and
 

is still being plagued by interrelated technical, economic and
 

social problems. While a favorable atmosphere for the rational
 

development of the country's watersheds has been made possible
 

under the new society, years of mismanagement cannot be corrected
 

in a short time.
 

In addition to the abusive land use practices on the
 

watersheds (shifting, cultivation, uncontrolled timber harvesting,
 

grazing, forest fire, mining, etc.), 
the major problems affecting
 

watershed management in the Philippines are: (1) dearth of
 

technically trained watershed managers and 
researchers;
 

2) dearth of local scientific information/data for effective,
 

beneficial and viable watershed management strategies, (3) financial
 

constraints for research and developmental projects and (4) institu­

tional and social constraints.
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The foregoing problems have been and still contributing
 

significantly to the serious degradation of most of the country's
 

to enhance
watersheds. Many of these problems will continue 


watershed degradation and their consequent on-site and external
 

disastrous effects unless beneficial and viable management
 

strategies are evolved and operationalized.
 

*atershed Management Strategies
 

The Philippine government realizes the vital role of
 

watershed resources in its socio-economic and developmental
 

In addition, the government recognizes the signilicance
programs. 


promotion of quality environment
of watershed ecosystems in the 


and ecological stability. Consequently, the national government,
 

still evolving
including the general public has been and is 


management strategies geared towards the beneficial and optimal
 

use of watershed resources in the country. These strategies
 

could be classified into three general categories., namely:
 

institutional, applied/developmental and research.
 

The institutional strategies include the policies of the
 

national government in the management of watershed ecosystems.
 

As a matter of general policy, the conservation, management
 

and proper utilization of natural resources, which include
 

the country's watersheds, rest on tne government. Along this
 

line, a policy of government ownership of almost all of the
 

country's watersheds has been adoptea.
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Multiple use management of forest lands, which are essentially
 

components of the watershed ecosystems, is an implicit government
 

policy towards the use and management of watershed resources.
 

In addition, watershed resources shall be protected, developed
 

and rehabilitated so as to ensure their continuity in productive
 

condition. Moreover, the consolidated nature of forest concessions
 

into sufficiently large and contiguous units, provide an ideal
 

set-up for the favorable administration and management control of
 

watershed areas in the country. Furthermore, the long term
 

nature of forest concessions adopted by the government (25 years,
 

renewable for another 25 years) can provide the much needed stable
 

tenure associated with the long term nature of forestry investments.
 

The foregoing government policies provide the institutional
 

support/mechanisms to operationalize applied/developmental
 

strategies geared towards the efficient use and management of
 

watershed resources. Among the applied/developmental strategies
 

that has been undertaken include both classical and current
 

management activities. The construction of the Banawe Rice
 

a classical
Terraces in the Mountain Province of Northern Luzon is 


example of applied watershed management undertaken in the
 

Philippines since 200 B.C. Terracing the mountain sides with
 

an average slope of 70% was made in order to harness water
 

resources from the mountains, thereby providing sustained water
 

supply for irrigated agriculture on :he mountain sides. The
 

Banawe 3ice Terraces cover about 40,COO hectares.
 

K>
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In 1966, the United Nation Development Program (UNPP)
 

assisted project in Forest, Range and Watershed Management in
 

the Philippines was undertaken in the Upper Agno and Angat
 

River Basins. The project was oriented towards applied watershed
 

management activities. Bench terracing, road stabilization,
 

stream bank erosion control, check dam construction as well as
 

reforestation were undertaken on a pilot scale in the project
 

area. Likewise, training on reforestation, erosion and fire
 

control techniques were undertaken by foreign specialists for
 

filipino foresters.
 

Some few years back, the Bureau of Forest Development 

initiated the establishment of multiple use forest districts. 

The multiple use forest management concept aims to harness and 

develop the forest and watershed resources to promote optimum 

productive benefits in close harmony with the enhancement of 

ecological stability. ihile. r:i,,tiveiy nrew, ta: !bureau o!' 

.Orest 2evelopment recognizea tne wisdom and relevance of the 

multiple use forepst mandeL.e rlrt concept. Ccori~equent . 

Euretu of" 7oredt ;'itvelo, irfmnt ti,lreadly t;t5ta ' it3 n,'A ti ev, -r a! 

in country.iu-ltple use forest irxts tre 

o -ne conct ,: f f'ort cc Irncy aa.teent. zanawement;nar (kaingin 

.=ely &dopted , ;-p'mente, '-Y . , ' ar, re'.nz 


.Developmvnt uti -1--, .t:-7 an }:: c a . ;'.. r ~ " '. o 
 c 

the.. nn..ti&otowards addressing t'ae prooem of 


country. This dmeliordt ite strategy recognizea the failures
 

of punitive measures aza.inst the iiiftin cI:tivators. As such,
 

policy of -the nf ccn~ned :.v1ent rno,ona-nnen 


f

productive and arotec'.: .1e potnatL ii o ka a.-gin through 
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the implementation of improved technology is being adopted.
 

Through this approach, the objectives of watershed management
 

shifting cultivators may be significantly
and the desires of the 


promoted. The forest occupancy management strategy also hopes
 

to integrate the shifting cultivators into the mainstream 
of
 

Another form of watershed management
the national economy. 


strategy recently undertaken by the national government.
 

improve the productive
Communal tree farms are designed to 


and protective potentials of open upland areas.
 

the latest cropping systems being
Agro-forestry is one of 


on upland areas. It is a cropping
adopted for implementation 


cultivated and intercropped
system whereby agricultural crops are 


with forest crops. As a new cropping strategy, agro-forestry
 

its usefulness in terms
is still under investigation to find out 


of helping promote the productive and protective values of
 

watershed ecosystems.
 

yearly endeavors of the national
Reforestation works are 


government. Through reforestation, the national government 'opes
 

to bridge the gap between forest destruction and conservation
 

the forest
Combined with reforestation is 
on watershed areas. 


the national government.
protection and extension programs of 


the Bureau of
 Forest protection is essentially a function of 


Forest Development while forestry extension program is a joint
 

venture of a number of government and private agencies inclucing
 

However, forestry extension
 the Bureau of Forest Development. 


Forestry, University of the

is coordinated by the Colleve of 


Philippines as Los 3a~os.
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Finally, few activities on road bank stabilization and
 

soil erosion control measures on watershed6 art being undertaken
 

essentially by the public highways ministry. Soil erosion control
 

works on a pilot scale are also undertaken by some universities,
 

not as direct ameliorative measures but as components of on­

going research projects.
 

The institutional and applied/developmental strategies for
 

watershed resources management need to be reinforced by scientific
 

data. Scientific data for the effective management and optimal
 

use of watershed resources are generated through intensive
 

research works. As a result, the national government has adopted
 

a coordinated and systematic approach of doing agriculture and
 

forestry resources research in thv country. This approach was
 

operationalized in 1974 when the Philippine Council for Agriculture
 

and Resources Research (PCARR) was created. This systematic and
 

coordinated research strategy is equally applicable to all
 

researches in watershed resources.
 

To support the national program of the Philippine government
 

to restore and improve the productive and protective state of
 

the watershed ecosystem, PCARR with FORI, UPLB and other research
 

agencies has identified research thrust that would: (1) accelerate
 

refores:ation and watershed rehabili:ation efforts and (2) intensify
 

forest protection against sestructive agencies and mass suncort
 

for watershed programs.
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Among the current researches on watershed conservation and
 

management in the country are: Integrated Upland Hydroecology
 

Research Program, Hydrology of Upland Farm, Hydrometeorologic
 

Characterization of Upland Ecosystems at Mt. M akiling, Forest
 

hydrology, and other watershed rehabilitation and damage prevention
 

measures. The detailed descriptions of these research programs
 

are discursed in the technical report of the Philippine delegation
 

to 	this workshop. As such, their discussions are not included in
 

this paper.
 

Recommendations:
 

The following strategies are recommended to help minimize
 

if not prevent further deterioration of the country's watershed
 

resources:
 

1. 	Codification and integrat.on of all policies, objectives
 

and strategies, laws, ruIez. and regulations, and
 

institutional arrangements affecting watershed resources
 

management;
 

2. 	Adherence to a watersh, J resources management policy
 

characterized by an exhaustive and objective evaluation
 

of the limits set by :he physical, technical, politico­

socio-economic constraints of management to promote
 

sustained and income generating Zevelopmental programs 

.o benefit the majority of tne peopie without creating 

ecological instability for the longest possible time; 

3. Maintenance of a technically-trained pool of watersned
 

managenent staff; 

(I
 

http:integrat.on
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4. Intersiffied generation of r.klevant scientifi.. data nteced
 

for the preparation of viab'e and beneficial watershed
 

management strategies;
 

5. Statement of watershed resources managu:ent objectives;
 

6. 	Preparation of watershed resources management plans that
 

employ the "technocratic" but consultative and participa­

tive approach;
 

?. Intensified transfer of relevant technology and implementation
 

of action programs in line with the set policies and
 

management objectives;
 

8. 	Generation of support to the policies, objectives, and
 

action programs that were evolved through the "technocratic"
 

but consultative and participative approach; and
 

9. 	Adherence to a strong and determined leadership to carry
 

out the adopted policies, objectives, and action programs.
 

Conclusions:
 

Effective watershed resources management in the Philippines
 

is currently wanting. Interrelated technical, institutional,
 

social and economic constraints continue to hamper the optimal
 

and beneficial use of watershed resources. As a result, the
 

ecological stability and productive capacity of most of the
 

country's watersheds are seriously being threatened.
 

Unless the government underta:kes responsive, rational and
 

scientific management strategies, the watersned resources wnlch
 

contribute s:.;nficantly to the country's socio-econcmic and
 

institutional development will c:ntinue to be misused and be a
 

cause of inevitable serious human sufferings in :ne hm1z:plnes.
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THAILAND COUNTRY PAPER* 

Background
 

Thailand declared here First National Social and Economic Plan
 

in 1961. In this Plan, the stated forest policy was to reserve
 

about 50 percent of the National land as a forest land under the 

Forest Reserve ActADl964. Up to the pzesent, there are 1,240 

Forest areas which have been declared as National Reserved forests. 

are problems of
However, in the National Forest land there 

forest land clearings in the lowlands and of shifting cultivation in the 

mountainous areas. 

Iz is estimated through remote sensing techniques together with 

land surveys, that only about 38.7 percent of the total land area in 

Thailand are still forested. It is estimated that about 40 oercent of 

have been degraded by the shifting cultivation practisedWatershed areas 

by the hill tribes.
 

Watersheds in Thailand 

Thailand is an agarian country and about 90 percent of her
 

population are engaged in agricultural activities. The deterioration
 

will be a great hazard to theof the watershed areas in the north 

agricultural areas in the central plains. Realizing this problem,
 

Thailand started a Watershed improvement programme in 1964. 

The main activities encouraged from the beginning were as follows: 

1. Data collection. A survey of basic 

information on watersheds has been 

done. Seven watershed research 

project s-ations have been establis*e: 

in the northern and central oarts Tf 

the councr- to cover tnhe main water­

sheds of the country. 

Pacer oresented a: the ASEAN WorkshcF or. Wa:Ershec 

Conservation and Manage.en- Research ?-.ocraz--e, 

Kuala Lu~nour, 3 - 7 Septerdber, -_979. 

http:Manage.en
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2. 	 Rehabilitation programs have been 

also carried out on denuded 

Upper Watershed areas. The reforestation 

of such Watershed areas has been 

encouraged. Up to the present, there 

are about 70 units of watershed 

rehabilitation programs in the various 

sub-watershed areas. About 291912 

hectares of forest plantations have been 

established so far, in both highland 

and upland watershed areas. 

Integrated Anoroaches in Watershed Management 

Based on our long experience in watershed management in Thailand, 

we realize that the problems of watershed management cannot be solved 

by any one technique. These problems have various origins which reflect 

the various social and economic environments. To ,oce with these 

variations, the Maesa Integrated Watershed and Forest Land Use Project 

was initiated in 1973 under the joint cooperation among the F.A.O., 

U.N.D.P., and the Thai government. The objective of this project was 

to organize a pilot project which can be extended to otber watershe4 

rehabilitation units all over the country. 

Under the integrated approach in Watershed Manaeer....... 

there -e various categories of work as follows: 

L. 	Watershed Research Program
 

CoJlec:ion -f basic a-:a cn vececat:on 

and hvdrooay. Develcorment oZ s:fan' 

methcdoloc- for use in particular areas. 

pa ... _a.areas 



.. ..... ... 
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2. Social improvement program
 

Organizing forest villages for those
 

people who live in forest areas. Basic
 

infra-structure has been installed for
 

the villages. Agro-forestry projects
 

have been adopted for these villages and
 

are now being carried out with the support
 

of the United Nations University. The
 

use of community wood lots for supplying
 

the basic wood requirements has also been
 

introduced to these villages. 

3. Economic improvement program
 

in order to improve the economic
 

statu'.s of the people who stay in the forest
 

land, cash crops have been adopted to replace
 

the opium planting of the hill tribes.
 

Contour farm-ng techniques have been introduced
 

to the farmers on the various slopes.
 

Feeder roads for crop transportation have been
 

constructed to the watershed areas.
 

Suitable temperate crops have also been
 

introduced as replacement for opium planting.
 

4. Environmental improvement program
 

Under the socio-economic program; the progra.
 

,-r Environmenral _mprov-menc has aISc been 

-ncouraged. Erosion control te:hnicues usi­

various methods have bee'n carried out: on =e 
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MALAYSIAN COUNTRY REPORT* 

Introduction
 

The three renewable natural resources, namely, forest, soil 

and water, have been major contributing factors to socio-economic progress 

and prosperity in Malaysia, particularly during the present century. 

As renewable resources, they can continue to play a vital role in 

maintaining economic development and social well-being of the people 

long after the country's non-renewable natural resources, such as tin 

and petroleum, have been exhausted. Their ability to do so, however, 

is dependent on the maintenance of equilibrium between these three inter­

related resources through balanced utilization and sound management of 

the forest and land in watershed areas. 

In recent years, the rapid rate of forest depletion through
 

excessive exploitation and conversion of forest to agriculture has given 

rise to increasing incidence of soil erosion and degradation, water 

pollution and shortage, and floods. With the depletion of the lowland 

forest, the practice of forestry for timber production, and perhaps 

agriculture, will inevitably be located in the hilly areas which are
 

invariably also watersheds with protective functions of soil and watershed
 

conservation. Environmentally-safe forestry and land use practices must,
 

therefore, be evolved if the country's watersheds are to be conserved and
 

managed for the generation of socio-economic benefits in perpetuity.
 

Paper presented at the ASEAN Workshop on Watershed Conservation and 

Management Research Programme, Kuala Lumpur, 3-7 Seotember, 1979. 
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The Malaysian Environment
 

Malaysia is located in South East Asia, north of the Equator,
 

between latitudes 10 and 70 North and longitudes 1000 and 119 East.
 

Peninsular Malaysia is connected to mainland Asia while Sabah and
 

Sarawak are located on Borneo Island. The total land area of Malaysia
 

is 127,316 square miles (329,750 km 2) of which Peninsular Malaysia
 

accounts for 50,806 square miles (131,590 km 2). The country has a
 

coastline of almost 3,000 miles (4,830 km), a greater portion of which
 

is exposed to the South China Sea.
 

The climate of Malaysia is strongly influenced by the proximity
 

of the sea and the changing winds blowing from the Indian Ocean and the
 

South China Sea. There are nominally two seasons, namely, South West
 

Monsoon and North East Monsson Seasons, which last from May to September
 

and October to February respectively. The North East Monsoon brings
 

storms to the east coasts of Malaysia while the South West Monsoon brings
 

rain to the west coasts. The average rainfall ranges between 80 inches
 

(2030 mm) to 100 inches (2500 mm) a year. Average diurnal temperature
 

ranges between 70 F (21 C) and 900 F (32°C) in the lowlands but can
 

drop to as low as 36 F (2°C) on Gunung Kinabalu in Sabah. Relative
 

humidity is always high and usually exceeds 80%.
 

Malaysia is generally hilly to mountainous with steep slopes
 

even on low hills. The Main Range occurs as a parallel series down
 

the centre of Peninsular Malaysia while in Sabah and Sarawak, the hills
 

and mountains are found mainly in the south bordering Kalimantan in
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Indonesia. Consequently, lowlands usually occur as 
relatively narrow
 
river valleys or coastal plains. 
The country is basically a land mass
 
of granite, the uneven roof of which forms the principal mountain
 
ranges. 
The soils of 14alaysia are thus generally of the sedentary and
 

alluvial types and are highly erodible in nature.
 

The natural vegetation of Malaysia is Tropical Rain Forest.
 
Such forest is characteristically evergreen, broadleafed, complex in
 
structure and rich in speices. 
 Tropical Rain Forest still occupies
 
about 68 per cent of Malaysia's land area, mainly in the hills and
 
mountains. 
 The lowlands have been largely converted to agricultural
 
use. 
 Today's intensive logging followed by reforestation operations
 
is changing 
the nature of the forest. It is unlikely that the original
 
structure and diversity of the virgin forest can ever be recovered after
 

heavy logging. 
Fast growing species, both native and introduced, are
 
replacing the original stands of trees while the spread of weed species
 

is inadvertently encouraged by the changing circumstances.
 

The dominant form of land-use at present is forestry which 
covers 
about 68 per cent of the total land area. 
 The extent of agricultural
 

land is 21 cent theabout per while remaining 11 percent has been used 
for urban development and other purposes. In view of the country's 
agro-based socio-economic policies and the priority accorded to agricultural 
development and diversification, the forest cover 
is expected to be 
reduced to less than 50% in future.
 

4/-...
 



- 4-


Socio- Economic Develooment 

The Malaysian economy is based largely on a dynamic and pro­
gressive agricultural sector although industries, particularly those
 
utilising local natural and agricultural resources, are actively being
 

promoted. Agriculture accounts for about 30% of the gross domestic produc­

tion and 55% of the export earnings and, Ln the process, provides employment
 

for about 48% of the population. Malaysia is the world's largest producer
 
of natural rubber and palm oil, 
accounting for 44% and 46% respectively of
 
world exports, as well as black pepper. The country 
 also ranks amongst the 

top producers of tropical hardwoods.
 

Malaysia's socio-economic policies are implemented through
 

systematically formulated development plans. 
 The First Malaysia Plan
 
(1966-1970) was 
aimed at raising the living standard of the rural population
 
and uniting the people. 
The objectives of the Plan were the diversification
 

of the economy and the improvement of national infrastructures. The
 

Second Malaysia Plan (1971-1975) was aimed at restructuring society in
 
accordance with the country's New Economic Policy. 
The objectives were the
 
reduction and eradication of poverty by increasing income and job opportuni­

ties and the correction of economic imbalance by accelerating economic
 

change designed to bring about a more equitable distribution of economic
 

opportunity, income and wealth among the population. 
The Third Malaysia
 
Plan 
(1976-80) represents the second phase of the Perspective Plan (1970-90) 

in the implementation of the New Economic Policy. 

The socio-economic development strategy and programmes are aimed 
at enhancing the role of the agricultural and industrial sectors in creating 
employment opportunities. Agricultural develcpment will be based essentially 
on the opening up and settlement of new land to createnew emplo ment opoor­
tunities. The progress of the land development programmes is shown _n 

Table 1. 
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TABLE 1
 

Agricultural Development Programmes
 

Target and Achievement
 

Development Plan Target Achievement 
(acres) (acres) 

First Malaysia Plan 760,600 493,800 

(1966 ­ 1970) (Alienated) 

Second Malaysia Plan 1,212,800 1,010,570 

(1971 - 1975) 

Third Malaysia Plan 1,000,000 647,480 

(1976 ­ 1980) (1976-78) 

Environmental Impact of Develooment
 

The figures in Table I show that progress in agricultural
 

Development has consistently fallen short of target. 
As land earmarked
 

for agricultural development is usually cleared of forest well in advance
 

of crop establishment, the time lag in planting up such areas could give 

rise to serious detrimental environment i-mpacts. Unfortunately, the full
 

environmental impact of 
forest resources exploitation and conversion of 
forests for other uses has yet to be fully ascertained in Malaysia. Only 

a few isolated studies are known to have been carried out but results 
from these and 'rom observations are sufficient to indicate ootential
 

hazards of mismanagement of the land and natural resources.
 

6/-...
 



- 6 -

Large forest clearance has immediate and complex implications
 
to water supply and demand. The total quantity of water used for purposes
 
other than the natural process in Malaysia is estimated to be 5,000
 
million gallons per day in 1976 and expected to increase to 11,800
 
million gallons per day in 
the year 2,000 (Cheong, 1978). However, with
 
forest resources 
and land development moving increasingly into hilly
 
and mountainous terrain and encroaching into the watershed areas, supply
 
is likely to decrease. 
The water crisis which has already surfaced,
 
especially in the industrial conurbations such as 
the Klang Valley, will
 
be felt with greater intensity in the near future. In the Cameron
 
Highlands, water yields were found to be affected significantly by the
 
conversion of forests 
for agriculture. 
The low flow yields were reduced
 
by 50% and 75% in catchments of 50 sq. km. 
and 500 sq. km. respectively.
 
In a catchment 
 under plantation crops of rubber/oil-palm, it was found
 
that peak storm run-off per unit area was 
 twice that from a jungle catchment 
while low flows were exactly reversed.
 

The annual precipitation in Malaysia is often of very high
intensity and the highly erodible nature of most Malaysian soils 
con­
tribute to the severity of impact on 
soil stability and fertility.
 
Studies in the Cameron Highlands showed that conversion of the forests
 
on 
steep slopes for tea planting and vegetable gardening increased soil
 
losses in the ratio of 1: 20: 30 respectively (Daniel & Kulasingam, 1974). 
On lowland it was found that conversion of forest to rubber/oil palm 
increased soil losses in 
the ratios of 1: 
1.5 and 1: 
2.8 for small and
 
large catchments respectively. 
Soil erosion in varying degrees of severity
 
resulting from improper land-use was also sbserved in Sabah (Jones, 1976). 
A substantial fraction of eroded soil tends 
to end up as suspended
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sediments in rivers eventually silting up the river bed and giving rise
 

to floods. A comparison of the heavily polluted Klang River on the west
 

coast and the Cerul River in Trengganu on the east coast revealed
 

mean suspended sediment of 5635 mg/l and 9 mg/l respectively(Anon., 1977.)
 

Environmental Conservation Measures
 

In Malaysia environmental issues have not been neglected in
 

the past. The Environmental Quality Act was passed in 1974 and the
 

Department of the Environment, now in the Ministry of Science, Technology 

and the Environment, was established in 1975. Environmental issues have 

been implicity taken into account in the planning and implementation 

of the Government's development programmes and projects, for example, 

in the selection of land for agricultural development and in the 

formulation of conservation enactments relating to soil, water, land,
 

forest and mining.
 

Malaysia's National Environmental Policy takes into account:­

(i) 	the impact that population growth and man's
 

activities in resource development, indus­

trialization and urbanization have on the
 

environment.
 

(ii) 	 the critical imoortance of maintaning the 

quality of the environment relative to the 

needs of the :opularcion, particularly in 

regard to the productive capacity of :he of 

the country's a'nd resources in agriculture,
 

forestry, fisheries and water.
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(iii) 	 the need to maintain a healthy environment 

for human habitation. 

In the 	attainment of these objectives, the Government has 

actively promoted environmental awareness and environmental impact
 

assessment procedures and guidelines are being prepared which will seek
 

to evaluate and optimise the relevant trade-offs. Implementation of
 

environmental policies will be pragmatic but every effort will be made
 

to preserve representative ecological systems. Consequently, provisions
 

for the conservation of soil, water and forest under several enactments
 

dealing with the use and exploitation of natural resources as well as the
 

use of sound cutlivation, cropping and conservation techniques have in
 

general resulted in minimal impairment of the potential of these
 

resources.
 

Research in Environmental Conservation
 

Malaysia is fully cognizant of the importance of balanced use
 

of its natural resources and sound environmental management but currently
 

has inadequate knowledge and expertise for appropriate environmental
 

conservation. In order to maintain, and where possible enhance, the 

capability of thie country's land resources for sustained production, 

research on land use and management, forest utilisation and management, 

water resources conservation and management, and prospects for multiole 

use is being pursued vigorously as a matter of priority. 

As the 	vital natural resources of forests, soil and water 
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and agricultural crops are inextricably tied to the land, Malaysia is 

endeavouring to adopt an integrated approach and to formulate compre­

hensive research programmes which are designed to achieve maximum socio­

economic benefits from land use and development for the people. The 

two most ambitious research orogrammes, which are wide-ranging and 

multi-disciplinary in concept and imolementation, are the National
 

Porgramme for Experimental and Representative Basins, spearheaded by
 

the Drainage and Irrigation Department, and the Forest Hydrology and 

Conservation Programme spearheaded by the Forestry Department. Detailed
 

descriptions of thiese two programmes and progress achieved to date are 

given in Appendices I and 2 respectively as well as in Malaysia
 

Information Paners No. 1 and 2.
 

Conclusion and .ecommendation 

The problems of environmental conservation and management in
 

general and of watershed conservation and management in particular are
 

not unique to Malaysia. They are common to all countries, both developed 

and developing, which have not vet achieved rational land use through 

the application of sound policies and appropriate technologies. As
 

such policies and technologies can only be formulated or developed on
 

the basis of relevant information, which is often inadequate, it is 

imoerative that the necessary surveys and research to acquire the
 

information are carried out as a zma:ter of urgency. 

:n most developing countries in .eneral and in the ASEAN 

Member Counzries in oarticular, -me is *-e essence in as far as the 
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introduction of environmentally sound land use practices is concerned. 

Since a watershed conservation and management research programme
 

necessary for the elucidation of such practices require substantial 

inputs of scarce technical expertise and resources as wel 1 as being 

very time consuming, it is obvious that cooperation amongst countries
 

with similar problems would be the logical way to find the solutions. 

Tne scope and prospects for such cooperation amongst the ASEAN Member 

Countries would appear to be enormous considering the similarity of
 

natural resources conditions, problems and aspirations as well as the 

prevailing mood and commitment for closer and more effective regional 

cooperation.
 

Malaysia would, therefore, recommend very strongly that all
 

ASEAN Member Countries consider very seriously and objectively and support
 

very positively and actively the proposal to implement a cooperative
 

ASEAN Watershed Conservation and Management Research Programme with 

technical assistance under the ASEAN-United States Cooperation Programme.
 

With such cooperation, ASEAN would be demonstrating to the rest of the 

world the true meaning of the concept of Technical Cooperation 

amongst Developing Countries (TCDC) currently being promoted by the
 

United Nations.
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Apoendix 1 

MALAYSIAN NATIONAL PROGRAMME FOR EXPERIMENTAL
 

AND REPRESENTATIVE BASINS
 

Introduction
 

In 1974 the Drainage and Irrigation Depart-ment (DID) published
 

tne first in a series of Water Resources Publications entitled "Surface
 

Water Resources Map (Provisional) of Peninsular Malaysia. The limitations
 

of using a P-PE (Precipitation minus Potential Evapotranspiration) approach
 

were realised butthe map did provide a "first order" estimation of the
 

areal distribution of potential water resources in Peninsular Malaysia.
 

The second oublication in t-he same series was a map of the
 

Hydrological Regions of Peninsulai Malaysia, aimed at assisting, in particular,
 

the assessment of water resources. For this reason the classification
 

was based mainly on geological and climatic characteristics, both of these
 

being significant in the assessment of water yield and low flow. The rock
 

porosity or lithology was selected as the main geological parameter and
 

P-PE (taken from the W.R.P. No.1 map) as the important climatic factor.
 

The combination of the lithological parameter (L) and the 

P-PE parameter (W) forms a quantitative classification system and the 

combination of the five lithological groups (L to L5 ) and the four P-PE 

groups (WI& W4 ) has a maximum of twenty possible classes. Using the 

system, Peninsular Malaysia was divided into 66 individual hydrological 

regions within which hydrological similarity is presumed. 

Based on t.his mao, the most imortant hydrological regions 

were iden!.ified and an initial network of reoresentazive and experimental 

basins was oroposed with -he assistance of ENEX of New Zealand. 

2/-...
 



- 2 -

Following numerous field trips to select suitable catchments, five
 

Representative Basins have been established as well as one Experimental
 

Basin. While it is intended to eventually have a network of nine or ten
 

Representative Basins, DID is at present concentrating on the establish­

ment of those five already selected.
 

Due to the large commitment of funds, the inevitable delays
 

in establishing the basins and the length of study involved before any
 

analysis can be attempted, DID is reluctant to further expand its existing 

network until assessments have been made of the applicability of such 

studies. While the oroblems associated with Representative and Experimental 

Basins are new to DID, the experience gained in monitoring the existing 

basins will no doubt prove to be very beneficial when the time comes to
 

select the remaining basins.
 

Anak Sungai Keroh Representative Basin
 

Lying within the Federal Territory, this catchment was established 

in early 1977. Over most of this catchment of 2.6 km2 the relief is gencly 

rolling, becoming steep in the catchment headwaters. At the start of 

monitoring the basin, 98% of the catchment was under rubber plantation, 

forming part of the Edinburgh Rubber Estate, which was established in 

the late 1940's. The remaining two per cent was the estate village plus 

a small portion of an urban housing scheme. By August 1978 an additional 

5% of the basin area had been cleared of rubber trees and was being 

levelled as part of a major new housing levelcoment centred north-west of 

the basin itself. Within the next five years it is planned to develop 
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an estimated 70% of the catchment into urban housing. 

It is anticioated that both peak discharges and flood volumes
 

markedly the flow 	 aswill increase and base will decrease urbanisation 

occurs. 
This gradual change in the basin landuse was the major reason
 

this particular catchment was 
chosen since the stuy objectives are:­

1. 	To study changes to the hydrological regime
 

resulting from urban development, particularly
 

changes to catchment yield, detention storage,
 

peak discharge and flood volumes.
 

2. 	To provide information on rainfall/runoff
 

relationships under urban situations leading
 

to the construction and testing of mathematical
 

simulation models, and so extend prediction to
 

other catchments scheduled for urban development.
 

3. To study changes in water quality resulting from
 

urban development, in particular sediment load 

and 	water chemistry.
 

Present instrumentation of the basin consists of two automatic
 
rainfall recorders using weekly charts together with weekly check geuges
 

plus a weekly automatic water level recorder at the flow recording station.
 

Present data :ollection includes water =uality and suspended seLtent
 

sampling and i: :s intended to establish a climate station in the near 
future. A semi-detailed soil survey is planned as well as periodic 

landuse surveys to monitor the rate of change of conversion to urban 

housing. 
4,-.o 
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Parit Madirono Reoresentative Basin
 

As part of -he Western Johore Agricultural Development Project, 

Parit Madirono drains a flat area of peat land. The catchment area defined
 
2
to form the representative basin totals 1.9 km , and the elevation 

range is only 3-7.5 metres above msl.
 

A detailed topographic survey showing elevation contours, lot
 

boundaries and the drainage pattern has already been completed together
 

with a landuse map. Current landuse is tyoical for this region and
 

comprises small holdings of rubber, pineapple, banana and coffee. Whilst 

much oi the rubber area is currently reverting to forest, it is likely 

that with continued drainage, the area will be eventually developed to 

pineapple cropping. At the present, rubber holdings represent 33% of the
 

basin area, forest and scrubland 28% and pineapples 27%.
 

The basin study objectives have initially been defined as:
 

I. To provide information on rainfall-runoff relation­

ships for oeatlands by determining the temporal
 

distribution of runoff from rainfall and ascer­

taining the catchment conditions that control 

variations in the time resonses. 

2. To provide information on the influences of drain 

spacing and deoths on the flow characteristics, 

including flocd volume, peak discharge, time of 

concentzration, decention storage and baseflow.
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3. 	 To study changes to the soil moisture and 

groundwater regimes together with changes to soil 

properties resulting from improved drainage.
 

The 	basin has been fully operational since May 1979. Present 
instrumentation consists of 4 rainfall stations (2 having automatic
 

rainfall recorders) and a 1200 V-notch weir. 
To monitor fluctuations in
 

groundwater Levels, four wells have been sunk, each being installed with
 

an automatic water-level recorder. 
 It is also intended to establish
 

a climate station. A fortnightly programme of water quality sampling and
 
suspended sediment sampling in the parit have been initiated since May, 1979.
 

S. 	Chalok Representative Basin
 

This catchment of 20.4 k 2 is located 55 kms north of Kuala 
Trengganu on the east coast of Peninsular Malaysia. For most of the catch­

ment the relief is gently rolling except for the steep slopes of Bukit
 

Tinggi in the north-western corner. 
Current landuse is typical of the
 

region with rubber dominant and jungle covering he remainder. Much of
 

the 	 catchment has only been opened up for rubber in the last five or six 
years while logging is still being carried out in parts of the jungle.
 

The 	current study objectives include:
 

i. 	To study rainfall-runoff relationships for a catchment
 

lying within a region having abundant annual water 

resources and in oarticular the f*ood volume and 

peak discharge resulting from the north-east monsoon.
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2. 	To observe the hydrological changes produced
 

by maturing rubber in particular the recession
 

curve shape and base flow volumes.
 

The 	permanent water level recording structure was completed
 

in the middle of 1978 while three rainfall stations (two of which have
 

automatic recorders) were constructed in late 1977. A regular crogratue
 

of water quality and suspended sediment sampling has been implemented.
 

Sg. 	Kiois Reoresentative Basin
 

This catchbient of 21 kn2 is located within the driest region
 

of Peninsular malaysia having an average annual rainfall of about 1900 mm.
 

Typical of the Kuala Pilah Hydrological Region, the relief over most of
 

the catchment is gently rolling but broad flood plains occur along the
 

valley floors of the major streams. Padi cultivation is confined to
 

these flood olains and there is a small headworks in the upper catchment 

to orovide supplementar.y irrigation and encourage double rice cropping 

downstream. The landuse is dominated by rubber holdings (70% of the total 

catchmenc area) and jungle (20%). The forest in the headwaters of the 

catchnent is currently!being logged.
 

The study objectives for the basin 4nci:de the following:­

1. To obtain _nfor.a-icn on rainfa'.-r-.-.off relation­

ships for a low water resources region an6 to
 

monitor changes to "-he rel.a-ionshs -esu-zi-.g 

from continued agricultural develooment.
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2. 	To obtain information on hydrograph charac­

teristics associated with this relief type
 

and geology.
 

3. 	To study the influence of small headworks
 

and gravity drain irrigation of oadi land
 

on the availability and distribution of
 

water resources.
 

catchment has only just been established with the constructionThe 

of four rainfall stations (two automatic recorders and two manually 

read 	gauges) and the stilling well for the Ott weekly floattype water­

level recorder. The development of a stage-discharge relationship is 

now underway together with water quality and suspended sediment sampling. 

More detailed information on the catchment landuse, soils and geology 

will also be sought with the co-operation of other government departments. 

Sg. 	Lui Reoresenta-ive Basin 

While -his catchment is the longest established DID reoresen­

tative basin, having officially been established in 1971, it has in fact 

been used for a number of soecialised studies since 1959. Followin= 

nomination as a reoresentative basin in early 1971, : broad trested 

weir was cons-.ructed about L50 metres uzstrean from the orevious 

level recorder was resited and recordingstrea.flow station. The water 

commenced in :ece=-er 1971. 

-.-.. 
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The research objectives have been revised over the period 

since 1959 and are documented in the first of two published reports 

on the Sg. Lui basin. The main study objectives, however, include: 

1. 	The forecasting of low and mean flows for Sg.
 

Lui and extension to the remainder of the
 

Hydrological Region.
 

2. 	The study of various hydrological processes.
 

3. 	The development of mathematic models describing
 

the hydrological regimen.
 

Current instrumentation consists of four rainfall stations 

(two 	Capricorder punched tape recorders and two manually-read storage
 

gauges) plus an Ott long term automatic water level recorder. Considerable 

proble .ns have been experienced in the nast with certain exDosure diffi­

culties oarticularly at the one uDer catch.ment rainfall station and 
i
' 


level recorder. This recorder was subsequently replaced by a more reliable
 

and easily serviced long tern zhaxt-tvoe recorder.
 

also with the .revious .- installed Capricorder ounch ta-pe event water
 

Analses to date have included a very comprehensive ro = 

interceotion and water balance st-idy by Dr. Low Kwai Sim for her Doctorate 

:nesis plus such flow aaeris-icsas base flow recession, base flow 

component, hydroqraph time t_ rise and basin lag as zcmnoied bi Scarf 

4n e , 977). :n the second retort b'.,Koh Kah Hock 
,1973) -.he Boughton Catcmen". Model was introduced and -a-ibra-ed for 

.e :-atc.nen- using rainfal and szrearmflow data for the -er.od June 1972 
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to June 1974. The model was then tested Lor the period July 1974 to
 

June 1976. However the subsequent generated monthly flows were somewhat
 

higher than those recorded flows.
 

Sg. 	 Tekam Exoerimental Basin 

In 1973, following interdepartmental meetings among Drainage 

and Irrigation Department (D.I.D), Federal Land Development Authority 

(Felda), Agriculture Department, Forestry Department, Malaysian :eteo­

rolog4-al Services (MMS) and Geography Department of University Malaya,
 

Felda agreed to set aside about 1500 acres of land in Sg. Tekam area for
 

DID to organise the proposed research project to study the effects of
 

land use changes from logged forest to oil palm. A working group of the
 

Malaysian Committee for International Hydrological Programmes (I.H.P.),
 

comprising these agencies and the Division of Environment with DID as 

chairman, is carrying out a detailed programme of study for this project.
 

The 	 Sg. Tekam Experimental Basin is located within the area of 

the 	Felda Tun Razak Agricultural Research Station in Jerantut District,
 

Pahang. The Research station lies on the edge of che Jengka Triangle 

which is currently being developed under oil paLm and rubber. The basin
 

lies within aooroxicmael 100 acres of selectivelv' logged forest land 

which is to be conver-ed into oil palm or cocoa. 

The 	 research :bjectives of the basin are:-

I. 	 to study the effect of a change in land use on the 

hydrological characteristics of t-ne basin. 

I / -.. 
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2. 	to study how the soil moisture status can be improved
 

to increase palm oil production and whether oil
 

oalm is the most suitable crop considering the
 

hydrological conditions. 

3. to study different planting patterns and management
 

techniques in relation to soil moisture behaviour
 

and production.
 

4. to train local personnel in experimental basin
 

studies. 

The 	basin for the study project consists of three catchments 

A, B and C. Catchments A and B are ooerational catchments which are
 

scheduled to be converted into oil palm or cocoa after an initial
 

calibration period of three years. Catchment C is to be retained under
 

a forest cover throughout the period of study as a control catchment. 

The catchment areas are: Catchment A = 94 acres, Catchment B = 241 acres, 

and 	Catchment C = 143 acres.
 

The original date chosen for the start of basin calibration 

was 1st. July, 1976 after the survey, design and construction of the 

hydrological structures were completed. The hydrological structures 

include three HL flumes to gauge river flow for the three catchments. 

However, manv crzblsms were encountered in the operation of the HL 

flumes which 5eiayed the starting cate to 1st. April, 1977. This project 

has 	three phases: 'a) 3 years calihration under nresent condition from
 

1st. April, L977 to 30th. June, 1980; (b) I year transition for forest 

11/-... 
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clearing and planting and establishment of permanent crop at catchment A 

and B from 1st. July, 1980 to 30th. June, 1981; and (c) 4 years
 

evaluation under croos at catchments A and B from Ist. July, 1931 to
 

30th. June, 1985. 

are at present five DID rainfall stations in the Sg.
There 


Tekam Experimental Basin and the instruments consist of four automatic 

rainfall recorders and one storage gauge. In addition, weekly check gauges
 

are installed in all the four rainfall recorders. To date the river stage
 

at each flow recorder sites of all three catchments are being recorded by
 

means of Ott Weekly Water level recorders. Stick gauges are erected
 

alongside with the recorders to act as checks. The stage-discharge
 

relationship has been obtained by regular volumetric gaugings and
 

Climate da-a is at present being recorded at the
currentmeter gaugings. 


km from the Sg.
Tun Razak Agricultural Research station situated about 2 


Tekam Experimental Basin. The following instruments are installed: 

1 manual raingauge, I recording raingauge, I cup anemometer, 1 standard 

US class A galvanised iron evaooracion oan, 1 sunshine
stevenson screen, i 


recorder, and I black porous disk atmometer. Since 2nd. Aoril, 1974,
 

water auality samples have been collected at each flow recorder site.
 

are taken from mid-stream at the surface, usually fortnightly,
All samples 


Chenmistry Department at Petaling Jaya forand samples are sent to the 

analvs is.
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THE 	STATUS OF HYDROLOGICAL STUDIES AT THE 

FOREST RESEARCH INSTITUTE. KEPONG* 

hy
 

N. & (;.J
1"NG H.T. NIA-KAR-. .Ai,,. 

Summnnr 

The intluenee of forests on the water and soil balan,- ,sb.,f.\ 
reic ed and the itatus of hdrological studies at the Forest Research 
Institute. Kepong. described. These studies \ere initiated in 1974 and 
there is an urgent reed to expand and intensify them to prAide ,he in. 
,.rmation needed to ensure that forest management is pra:tised .%ith the 
minimum amount of environmental deterioration. 

Introduction 

orForested land i,te ,our.:e of muo,t of the :ountr',' wacr* fouppl 
.rritation industr\. dtomestic use and rc-:reation The dntand for water 
for these u.ea is continuallv increasing. The.sc same forcst. upon feliing. 
have aklso been a major sjurce of revenue for the countr. and in the 
past tMu deades have been subjecte-d to a ',cr alarmiie,_ ratc of d'pletioiv 
Betwvvn 11Q71 and 1476. ibout 1.06 million hectares rf:ore,,ts wer, felld 
.or convcr ion to a,,riculture and :a further r.;7 miilil hectares .f forest 
re.erves were epened for logging. 

!h. ofra !and ,nthnu,, to d.rea e. :n.,% and :on."he T" fore>t ftit.n 
:iictin.. cmand: viii on ;.rcst- - cia.,ic examplebe piaced the remaining 
of such a situation is the lo.'ing. albeit under ,tricter than normal ,upor. 

ition and :onJuon. oI .!-lle domestic water ,uppi. catch1ents 'hi 
.o'untry. The importance .1"incrpulrating propcr A aterIhed ntnaenit:t 
Prznciple., into .he ininaeiment of our romainin :",r-st, cannoc be over. 

empha.ised. In ,rier to Jo thi,. r,iiailt 4uanttE: n:''nrna,tn on the. 
effect. of VO 'euiL on the water and ,oil balance ntu' te niae arailabl,. 

In N.aluvia. i'.droio-icaI :tudi,, of !.-nc M.,. .tut- hae traditionali,. 
"cn arriej out b%the Drainaise .wtJ lrria,'.,n Department and, " .t Ie.ser 
extent. 7) !h,: 'nivert:-s. Most )f lhese ,tudie have .nfined t,-anh 
area- c".'vred D azricultural crops and, with :ed' ,excptions. ha oet 
fnvciveJ the upper -anchea .fthe river .stems. Since .t '.ar-e part -)fthe 
,orests 	 coverin' the.,e upper have ld .:ilcn.tinue toreaches nu. 	 oe. 

'Paper 	 -rewented at :,e 3-.mnosum n i Water ".Vne'ere "" .,la;a. \arc' 

',-I 9 Kuata Lurn.ou. 

"Resteet'.vei'.. dl Forest Siviuitzu rist. Forest E . ,,,q , ,..vZ a,:-d II,.dro,h.:, 
" az:he F..,re-z R sear.n !-st::Ule. Kipon 

,''. 
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logged the ensuing changes to the environment and the hydrological cycle 
must be properly studied and quantified. 

The influence of forests on water and soil balance 

Water is essential to life. However, as with most this in life, it is 
usually required in moderation and excesses or shortages of' it can result in 
serious consequences to life. The hydrological cycle, expressed by the 
movement of water, in any ecosystem is of fundamental importance. 
alfecting the energy balance of the system and providing a route for the 
movement of nutrients (Kenworthy, 1971). This is particularly true in the 
tropics because of the high utilisation of water by the tropical veeetation. 
Whether precipitation occurence is influenced by the presence of forests is 
difficult to prove. However, changes in the type ahd density of the vegetation 
cover do alter the rate and volume of water reaching the land surface, as 
well as the flow and quality of water discharged into the streams. Much 
evidence to this effect has been found in many countries (Borman er ai.. 
1968: Likens etal., 1970). Likens et al. (1970) found that by removing all 
vegetation in a small watershed ecosystem and suppressing their regrowth 
for two years by periodic application of herbicides, the annual stream-flow 
increased by 39% in the first year and 28% in the second. 

In Malaysia. Shallow (1956) found that on steep slopes at the Cameron 
Highlands. when the forests were converted to tea plantations and vegetable 
gardens, low stream flows were reduced b%5(i.Khr in small catchments (50 
sq. knm and 75% on larger catchments (500 sq. km). In a study carried out 
by the Huntins Technical Services Co. ireported by Daniel and Kulasingam, 
1974) in Johor. it was found that the peak run-off per unit area from a 
rubberoil palm catchmient was twice that of the forested catchment. The 
converse was reported for the low flows. 

These increased peak run-offs invariably carry an increased sediment 
and nutrient load with them, In the study by Shallow 00561 soil lo. scs 
from forests, tea-plantations and vegetable gardens were found to be in the 
ratin , I:20: 30. In the Huntin' Study r2ported by Daniel and Kula­
iingain. 1974). soil Iosses increased by a ratio of 1:1.5 in the 5mall catchments 
and by 1:2.3 in the larger catchments. Extensive studies in Ke!an.an have 
indicated !.iat where catchments have more then Y to -10 per cent of their 
.t-e-t under lo....n_ and related forest.disturbing landtu'e.. the annual sediment 
'-eld is :Obouz 3410 m3.1.-mL" r. compared with it ) ml 'km-:2yr. in catch­
ments not recently disturbed (ENEX. 1977). Where the entire catchment 
isbein,_,". by present method. the yield was estimaicd to be about 
2511 ma1 km, 'yr. Under proper management. these sediment yields may 
be redu-ed to acceptable levels. Ponr management. however, will result in 
mu,: ;ar.er amounts of s.imen,, with serious ,-nsequenc--s to other users 

f he water resource. 
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Recent hydrological studies in Peninsular Malaysian Forests 

Although forest hydrology studies in Peninsular Malaysia date as early 

as Shallow (1956), most studies are quite recent (Douoas, 1968; Kenworthy, 

1971; Low, 1971, 1972; Manokaran, 1977; Peh, 1978; Leigh, 1978a. 1978b; 

Leigh er al., in press). In addition to these, several river basin studies have 

also been carried out by various consultants but their results have not 

generally been published. 

H)droloical studies at the FRI.. Kepong 

Since the 1960"s it has been apparent that most of the future permanent 

productive ''orests of Peninsular Mala)s.a would be hldl forests. Altihougi 

the logging limits prescribed usually result in the retention of a considerable 

amount of vegetation in the residual stand, adverse eilects on the water 
yield and quality do occur. 

It was not until 1974 that the frst h'drological study' was initiated b% 
the FRI with the recruitment of a U.S. Peace Corps voiunteer experienced 
in watershed management (1.J. Graves). In that ame year, the Kedah 

Forest Department, reported that the water discharged from the Gunung 
Jerai catchment frequently contained a high sediment content supposedl. 
cau' cd b%the 1,,_in, acti ities beinu carried out within the catchient. This 

became the site for the first hdrological :tudy which was aimed at deter­
mining and reducin,_L the effect of log ine activities on water yield and 

sediment ,oad. Two catchments. one of which was to be logged, were 

selected for the studv and water samples were collected weekly from the 

streams and anal%,Ld for suspended ,-iment and other water quality variables 

by the Chemistry )epartment. Penang. In March 1977. automatic .edlment 

samplers were installed to coliect water samples during high-flow periods 

and in June 1977 a weekly water-level recorder was installed. 

.-\ similar study was established in Selaneor usine three catchments in 

the Ulu Gombak Forest Reserve. A summar' of these studies is shown in 

Table 1. Both these studies were planned and implemented with the help 

of several U.S. Peace Corps volunteers B.J. Graves and J.N. Tornow from 
197" to I076, H. Trhurston and B. .-\nder .,on from 1976 to l078). These two 

studies are still being monitored and the results collected to date are being. 
analsed by,. B. Anderson and will be published as an F.R.I. Research 
Pamphlet. 

Briefly. the results endorsed that "he major source of increased sediment 
load :n the streams is the improper construction of logging r-ads. t'suai!.v 
these roads are built by the !oggers them4ei','es and are not desioned to reduce 

soil eros;on and sediment yields. It was found that by obser-ine some 
simple rules. e.:. construction )f water o:ars -n all -Mused skid '.""a and 

il0
 



"Iabule I. Stiammry of F.R.I. IlI3(frohogical studies < 

lot~cation of Study Name of Streamt~ l'atiuts Type of Data 
Collected 

Period Data 
Collected 

Type of Equipment 
Used 

i. ulilong Jerai 
F.R. 

(a) Sg. 'l'kIa'vang 
(b) Sg. lihjalg 

(a) 
(b) 

('otrol 
L.ogged 

(a) 

(b) 
(c) 

SUSl)pendtet 
sedimtrent 
water level 
rainfalli 
(by DID) 

May 1975 to (a) 
I (b) 

!(c) 

hand-sampling 
automatic sediment 
sampler (from 
March "77)
pre:;sure-builb water 

2. (fll Gombak 
F.R. 

(a) Sg. Gabok 
(h) 5g. Senlaping 

i(c) Sg. Hailt Asah 

(a) 
(h) 
(c) 

Control 
I.ogged 
Previously 
hlgged 

(a) 

(b) 
(c) 

suspended 
sediment 
rainfall 
water-level 

May 1975 
present 

[o I (a) 
(b) 

(c) 

level recorder (itie 
'77 -- Sept. "78) 
hand-sampling 
autolmatic sediment 
samplers 
pressure-bulb water 
level recorder 

3. 'eLam F.R. jSg. Kundtng Ilalol (a) 
(b) 

(c) 

Control 
logging by 
high-lead 
logging.sanl-lai-by 

(a) rainfall 
(b) water-level 

(d) Rainfall recorder 
December '78 1(a) Rainfall recorder 

to present (b) Rain gauge 
(c) water-level recorder 

4. HI. lerenibm 
F".I. 

Sg. Kolinchi (a) 
(b) 

('ontrol 
logging b 
Miodified 
san-tai-

To be 
1979 

started in 

wong 
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(preferably 20%),
main haul roads, reduction of road grades to below 30% 

instead of log culverts etc., the suspended sediment 
use of concrete culverts 

A set of guide­
load was reduced very considerably (Anderson, per. comm.). 

be included in the final 
lines on road buildi~ng have been drawn up and will 

report on these two studies. 

(WRS) officially
In January, 1978, a Watershed Research Section was 

Hydrologist.the approval of the post for Forest
formed at the F.R.I. with 	 a 

on a 
May 1978 a forest hydrologist advisor, G.J. Blake, joined the WRS

In 	
Aid Project and two experimental basin 

two year New Zealand Bilateral 
atThe first study is located on sedimentary geology

studies were initiated. 
in Teka:n F.R., Pahang.Bhd. concessionthe Svarikat Jengka Sdn. forest 

selected and the construction of weirs 
Three small catchments have been 

began August 1978.for calibration studies in
and installation of equipment 

by March 1981, after 
The calibration studies are scheduled to 	 be completed 

using cable-ways, the second using the 
which one catchment will be logged 


will remain unlogged.
san-tai-wongL and the third 

granite geology in the Bt. Berembun
The second study is located on 

F.R. Negeri Sembilan. Three small catchments in the Sg. Kelinchi tributary 

have 	been selected and plans iar the construction of access roads and weirs, 

of equipment are being completed.
topographical surveys and installation 

these catchments will 
After the completion of the calibration studies, two of 

an-tai-vong and modified san.tai-wong methods whilst the 
be logged using 

Both these studies will continue 
will remain as an unlogged control.third 

their progress and necessity for extension 
for at least five years after which 


will be reviewed.
 

of these studies is to quantify the hydrological
The primary purpose 

with the view to
logging activities in the hill forests 

consequences of 
to minimise these consequ,.nces. However, this will 

developing guidelines 
sites will be u.,ed for several other 

not be the only )bjective as the stcdy 


related studies, e.g. nutrient cycling, plant and animal population changes,
 

ecoloic.al changes, regeneration and silvicultural studies, Plans for these
etc. 
-hat they will be

not been finalised yet but it is hopedrelated studies ha',e 
by FRI and other interested or­

drawn up and implemented ,ointly the 


eanisations, e. the various uni.ersities, Agriculture Depar-ment. etc.
 

i"is also 2 repe,.)d to carry
In addition to these hydrological studies, 

a forest erosion surey. Previous studies in Keian.m iENEX. 1977)
out 

water -urbidity tf major tributaries at 
have indicated that by n.apping the 

the erosion status 0,f catchimeaL areas 	 may be 
low flow, from an aircraft, 

approximazesediment data will enable 
a .,essed. Correlation with suspended 

to extend the work I-ene 
sediment yieids to be calculated. Lsit 	 proposed 

in 1971) .nd thereafter to the other 
in Kelantan to Kedah, Peris and Perak 
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states. This will provide a means of identifying catchments in urgent need 

of water resource management. 

The Forestry Department is also currently planning to carry out a 

closely related (to hydrology) project (Mok, per. comm.). This will be aimed 

at developing criteria for zoning forests in terms of their erosion susceptibility. 

e.g. production forests with little or no limitations to logging or roading; 

with minor limitations, moderate limitations, severe limitations, etc. This 

project is expected to be initiated within the next year or so with the aid 

of foreign advisors. 

Conclusions 

The influence of forests, particularly hill forests, on the regulation -aA 
quality of water flowing into the rivers of the country cannot be under. 
estimated. or. worse, ianored an) more without very serious consequences to 
the nation. Logging practices in the hill forests have created hydrological 

problemrs by increasing soil erosion and stream sedimentation, changing flow 

patterns and decre.sing water quality and much needs to be done to quantify 

these effects as the first step towards their rnitigation. Recent studies have 
indicated that these adverse effects can be reduced considerably by the 
observance of some basic rules on road construction and locing. 

The recently initiated experimental basin studies will provide much 

more quantitative data on the effects of current and future logging pracices 
on the hydrology of forested catchments. It is hoped that in the not too 
distant future. the remaining forests of the country will be managed to 

produce not only the maximum amount of timber for revenue, but the 
maximum benefits, e. abundant, clean water, fresh air. recreation areas, 
wildlife retention etc., to the country in general and to the people in 
particular. 
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Summary 

The on going forest hydrology Studies undertaken
 

jointly by Forestry Department, Peninsular 
Malaysia and
 

under the N.Z. Bi-lateral
the New Zealar-,d Government 


Aid Programme are briefly reviewed and described. 
The
 

elucidate the
primary purpose of these studies is to 

logging activitieshydrological consequence of selective 


utilising different mechanised logging systems in
 

Peninsular Malaysia hill forests; and to quantify 

formulatinghydrological consequences with the view to 


guidelines for minimising these consequences.
 

1.0 introduction 

At present, forestry activities in Peninsular Malaysia are con:di
 

mainly in the hilly r-gions, especially in the hill diptorocaarp forest.
 

Exploitive selection logjing practice6 in this regijon have crtated a n,.mir ,r 

increased slope erosion, increased riverhydrological problems such as 


n.zer This "vdrological instabil:,"
uualitv.
sedimentation and decreased 


Uu:t
resulted in severte soil er:osion and sedimentation of reservoir-often 


for domestic -water sunplv, irr'.:ation, hydropower .roduction, a~u .'iriZ'.:'i­

and industrial pur'oses R 'nid. . 

:: - A -. \,or.-hop cr. Wate:'- -.: Ccn.ser.'t 'i'n:Paper pre.ent-'z 
- S .. t .' , -,.:ramm . Kuala L,:-,p,Zeanacemer,: ?ee c :P 


""Fr:e :-'.. Dep :.z:~-n;': ?P'.: [n:..'.u[,r M[al :-I-ia.
 



There are a number of hydrological studies conducted 
in Peninsular 

They are, as early as Shallow (1956), Douglas (1968),
Malaysian Forests. 


Leigh-I92, Manokaran1,(1977)r-Peh-(1978),Kenworthy (1971) ', Low (1977, 

(1978a, 1978b),Tang et al. (1979)and include a number of Consultant 
Reports
 

Apart from small scale studies undertaken by 
Forest Research Institute,
 

Corps Volunteers, there has been no 
Kepong, and the U.S. Peace 

hydrological research programmes implemented to quantify 
the mechanisms and
 

- caused hydrological changes.
magnitudes of logging 


It was felt that setting up a hydrological programme 
for data
 

collection relating to hydrological problems in hill forests 
and formulation
 

are urgently needed by the Forestry

of an appropriate forest management practices 


Department.
 

2.0' BackgroiUnd 

the
In 1976, the Malaysian Forestry Department requested assistance from 

New Zealand Government to investigate the existing and potential erosion and
 

Under the New Zealand Bi-lateral
hydrological problems of the hill forests. 


Aid Programme a soil and water conservation project was proposed that 
would
 

study the effects of different mechanised logging systems on stream 
flow, water
 

erosion and other soil/water parameters in hill forests.
attributes, soil 


During June 1977, Dr. Colin O'Loughlin (N.Z. FRI official) undertook 

a brief but comprehensive appraisal of the forest conservation/hydrology 

problems in Peninsular Malaysia's hill forest. Based on his reor- it was 

proposed that a modest three catchment experiment should be established to 

identify the hydrological consequences of two different selection logging 

a number of discussions were held whereby thetreatments. Following shis, 


Zealand Mini-stry of Foreign AffairsMalavsian Forestry Deparment and the New 

came to an agreement To jointtly undertake an catchexperimental ment programme 

and f:res-: :t. Ltr r t in~ev 

e.aasi. 
eSa ._ 

-t 
i 

-'w--s 
a:-.-..d e', ~ew Ze.a I an G. r nm - .. .-... 

.

A2a a '.3 tan Go0ve-3rn-... 
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Provisional approval for financing 
the project was obtained in
 

Zealand consulting hydrologist was 
appointed to the project
 

1978 and a N'ew 


In June 1978, with the help of 
Dr. Colin O'Loughlin
 

beginning in May 1978. 

Gary Blake (N.Z. consulting hydrologist),..........
 

N.Z. Project Supervisor),(the 

Malaysian Forestry Department, Department of Irrigation and Drainage, 
Chemistry 

Department and Meteorological Department 
officers, an experimental basin 

required hydraulic structures 
was 	 formulated, the design of the 

research programme 

the experiment was
catchments for

and 	 the selection of suitable was completed 


finalised (O'Loughlin, 1978).
 

3.0 Purpose and Objective 

elucidate the hydrological
The 	purpose of this project is to 


consequences o. selective logging utilising 
different mechanised logging
 

forests. The objective is to .study the 
syste8 in Peninsular Malaysian hill 

L	 " bend" skyline method)-od± ie "south
of 	 a cable logging method (aeffects 


tai wong logging methods on:

and tractor-san 


flows, monthly arid
 
1) 	 Stream flow quantities (low flows, flood 


annual yields)
 

Physical, chemical and biological water- quality;
2) 


Soil erosion and sediment yields;
3) 


4) 	 Soil water regimes. 

4.0 Method fStud 

:Fic. 1! 
to establish six small exoeri.,en-:al catchmencs

Li was proposed 


terrain:
on two conzras7Jnc t'pes of 

211g.
l) 	 enzxa e:<perimental basin 

b. :Iesozo; S sedimer.-2ar/ rocks. 
r. 	 -- =3d hi z._t_ xLnder . n 

sy r-.. .--.Tree c.°.uchent s have been selected for stdy -in 

:-:e :But ---,.par.
hill- forest concess;.zn (ComparmentSdn. hd. 

: M, . anang. These catht*"encs whic-h :over 51 -a. are 
_.... 

:s-. ach other end are -r.' ,,- :-.'.e g,,-a­=_s.:. ada.:en: 


-3, .. am an
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, underlain by arenaceous steep averaging about 25 


sedimentary rocks and carry a dense cover of primary
 

situated about 40 km by road
 These catchments are
forest. 


north of the FELDA Tun Abdul Razak 
Research Station.
 

70. 141518.Reference Malaya-l: 63360 Sheet 

2) Bukit Berembun experimental basin (Fig. 3) 

Three more catchments, one control 
and two treatment
 

graniteestablishedcatchments, have also been on 


Hutan Simpan Bukit Berembun, near Kuala
 
terrain at 


These catchments cover an
 
Pilah, Negri Sembilan. 


in Sg. Kelinchi
 
area of about 53 ha. and are the 


Sembilan.
tributary, Sg. Muar, Negri The
 

25 km from Seremban.
 are situated aboutcatchments 

103, 997356.
1:63360 SheetReference Malaya 

as a control catchment while the 
location one catchment will remain

At each 
and san tai wong methcds;cable-logging

other two will be logged (at Jengka by 

andat Bukit Berembun by traditional modified san tai wong methods). 

5.0 	 Duration of Stud
 

four phases:
involvesresearch programmeThe experimental 

: Experimental catchment selection, establishment of
Phase 


flow weirs, sediment traps and instrumentation,stream 

initial surveys of soil, vegetation and geomorphological surveys
 

(May 1978 - NOv. 1970). 

of stream flow,
Phase 2: Pre-logging calibration, Measurement 


will be
 
water quality, sedimen' vield and rainfall 

o.,Ds in all cac'.-menrr. to _2ai'le
made .inzer .-. rain forest corndi 

i:nter-catcbment relationships(Januar% ! Th7 ­
establishment o-

March :9 -. 

% 



-5-


Logging. 	At each experimental basin, two 
catchments
 

Phase 3: 


will be logged and the third left undisturbed as a
 

1981 - October 1981).control (March 

para­logging. 	 Measurements of hydrologicalPhase 4: 	 Post 

meters will continue in all catchment (November 1981 

to at least 1985).
 

6.0 Logging Treatments 

With the introduction of cable logging systems in the Syarikat 

Jengka Timber Complex, it offers an opportunity to test the environmental 

as well as tractor logging. It is proposed to log

effects of cable logging 

logging system adopting a "south 
one Jefigka catchment with a "Skagit" 

logged using a traditional bend" cable method. The second catchment will be 


tractor/san-tai-wong method with no special constraints 
or controls operating.
 

For BuLkit 3erembun granite catchment-s, it is nrooosed t log the 

two treatment catchments w~itn tract-or/San-tai-wong methods; one employing 

and zones and closeroads, landings protectioncarefully 	desig-ned 

the other 	by the traditionalsupervision of harvesting operations, 

net/hods with no special restrictions. Thetractor/San-tai-wcng 

as stated above will indicate the differences in sensitivitytreaz_-ents 

to -radit-.cnal -ractoriSan-ta-wong logging of sedimentary and granite 

which the adverse effectshill forest as well as indicating the degree to 


Of poor quality logging can me ameliorated by improved 'ogging techniques.
 

7.0 instrumentation and Stru:.ures 

es--edEach atchm-ent e.zsSed with a '-,20 fecree sharp 

wit. anSothwer and sediLmen..r:- "."lling pcnd instrumented 

automatic wer 'eve' recorter Stevens T'pe F water .' zrer 

:L-ock). -nt from precipitat-,or is measured------mat:-:wi'h 3 day 

bucket ra-.n ::a;es eq,lppedand naua! ra:'n gauges. :reTA t:pping 

w:-th -a . us aKeikz_ c manua_ gau.es ..ave scern.. a networ. o.. 

nsta .e5 .engka .n4a s:. i.,r ne-worw-so nas beenz- : -:hment-s 

:a.--l." =-£ ,n s3 a 	., c'In - 'c_ a -_t
u.'.s-a' ......-Bun 


.. ,hi .. .... ztz-.rs, wet an: 
. e:Ce -er .. .. . ... . , . . . .r. i ..... 

,Z- :-0.-es -a-, !een es-a bishe: a- Jencka 
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and a similar climatological station will soon 
be set up at Bukit
 

- 5 show some aspects of Jengka experimental basin.
 Berembun. Photo 1 


8.0 Data Collection, Processing and Analyses
 

The data collection prograne for both experimental 
basins are
 

as follows:
 

1. Weekly servicing of the water level recorders, checking that
 

they are properly calibrated for stage height and changing
 

of charts.
 

automatic and manual raingauges,
2. 	Weekly servicing of the 


checking calibrations and changing of charts.
 

Daily readings of temperature, windrun, 
thermometers


3. 


(wet, dry, minimum and maximum) and other climate
 

recordings.
 

4. 	Periodic manual collection of 5 litre water samples 
at the
 

weir outflows for water quality analyses. Sampling
 

through a range of low flows and high flows is essential
 

to characterise the physical, chemical and biological
 

quality of stream flow. 

Periodic sampling and measurement of sediments accumulated
5. 


This task will be carried out once
in the sediment traps. 


every 3 to 6 months during the pre-logged period. At each
 

the wet volume and wet weight of sediments
measurement time, 


and organic materials accumulated in the traps will be
 

10 kg. sample will be taken for particlerecorded and a 

size analysis and organic/mineral ratio determination
 

"O'Loughlin, 1.07S).
 

flow and rainfall are under-
The processing and analyses of stream 


taken by the staff of Forest Hydrology Section, FRI and the Engineering Unit,
 

Forestry Headquarters with the help of the Drainage and Irrigation Department
 

chaxt 3nalyser and computer factl-Zies. T-he
w.ich r.a.h "Nova" 

are 	being digitised in monthly bacches:
rainfall an.- strem flow ciiarcs 


-he firs- we,:_ Df each ronch. The digilised 4aza are stored on
during 

magnetic !ape : aer compurer processing. A Tideda programme ,whiCh lists 

mean houriy scr-am flow and hourly rainfall totals, daily, weekly, monthly 
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and annual stream flow and rainfall quantities 
and mean hourly flow
 

The early stages of the stream
 
duration information is being developed. 


flow and rainfall records will be processed 
manually for checking purposes.
 

Stream water samples from both experimental basins (Bukit 

being analysed at the Chemistry1979)Berembun from October are 

Petaling Jaya. Two-five litre samples
Department's laboratories in 

at each stream gauging station at various 
are to be collected 

cover a range of flow conditions (low, medium and flood
intervals to 
flows). Essentially, determinations of total P, PO4-P, total N, NO 3-N, 

NH4-N, Na, K, Mg, Ca and Fe will be required.
 

the climate data.
The Meteorological Department will store 

9.0 Project staffing 

The Director of Silviculture, Forestry HQ, is the Co-ordinator 
for
 

Day to day management of the project is the responsibility
the whole project. 


of the Forest Hydrology Section of FRI, assisted from time 
to time by
 

other FRI and Forestry Department Headquarters Units. For this 

function, FRI (Kepong) has established a Forest Hydrology Section 

which currently consists of one Hydrologist (NZ), two Hydrologists 

(local counterpart) , one Assistant Hydrologist, five Research Assistants 

(of which 4 are temporary) , three technicians (temporary) and t-io 

field officers (uniformed staff). 

10.0 Preliminary Results 

10.1 Available Data 

At this time few conclusions may be made from the data 

so far collected. Computer processing of river flow and rainfall 

records s maing gcod progress but has yet to reach the 

analysis phase. 

Surve:.s of slope, vegetation and soils are in progress at Jenika
 

and Bukit Beremtun. 
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Rainfall records at Jengka started in December 1978 with
 

Six further manual and automatic gauges were
 
one automatic station. 


1979. At
 
installed January 1979 and the climat. 

station April 


Bukit Berembun rainfall recording started 
June 1979 and the climat.
 

station has yet to be installed pending 
delivery of equipment.
 

By the end of June 1979 Jengka Catchment 
3 had produced
 

18 weeks and Catchment 1 19
 
29 weeks of flow record, Catchment 2 


Bukit Berembun have
 
The three flow gauging structures at
weeks. 


are yet to produce flow records.
been completed but 


and water quality sampling is under way
Suspended sediment 

The bedload sediment traps are about
 
at Jengka on a storm basis. 


to be cleaned out to start official measurements 
prior to the
 

next monsoon.
 

The Jengka interception/ 	 soil moisture study has been 

about to start.data production isinstalled and 

10.2 Comments 

The aim of the present programme is to obtain two years of
 

good data, for catchment 	calibration, prior to 
selective logging
 

of the study early in 1981.
 

10.2.1 Sure,'s 

A trial slope, vegetation and soil survey was carried out
 

on Jengka Catchment 3 to determine the feasibility of combining
 

detailed sur.ey work. The resulting map, (Scale 1: 00, 

contour interval 5 metres) is adequate -or land form 

and soil surveys. Work is now
studies, location ol timber trees 


to all catchments at Jengka
in progress to extend the project 
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10.2.1.1 Land for s 

Jengka Catchment 3 has some interesting land
 

form features which appear to exist also in 
Catchments I
 

The lower stream profile is convex consisting
and 2. 


of colluvial sediments eroded from a crescent-shaped
 

area of slumping in the middle of the catchment. 
A
 

major erosion event has occurred possibly 
within the
 

200 years but until wood samples are dated
last 100 ­

event is not certain. Slopes in all

the timing of the 


, and mass movement
catchments are steep, less than 40 


is evident in a number of localities.
 

From rock samples along the catchment ridges,
 

Catchment I appears to have a medium sandstone
 

lithology, Catchment 2 sandstone replaced by siltstone
 

jointed siltstone.
to the south and Catchment 3 finely 


10.2.1.2 Vegetation 

Several different vegetation surveys will be done
 

for the basin. Of immediate concern are the ty-pes and
 

be felled° The Catchment 3
location of trees likely to 


survey indicated, that of the timber species, there are:
 

100 Dominant trees 

47 Co-Dominant trees 

53 Suppressed trees
 

The number of trees exceeding 46 cm stem diameter is 67. 

locate various
This information is necessary to 


hydrological sampling exercises.
 

0'4
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10.2.1.3 Soils
 

The hill soils of Peninsular Malaysia have
 

yet to be typed and mapped. Initial work at Jengka
 

has shown the soils to be somewhat like the Serdang
 

Series which is described as a fine sandy clay loam.
 

The profile is well developed with a 0-2 cm litter
 

layer
 

Clay loam with fine to medium
2-10 cm A horizon ­

subangular blocky structure,
 

IOYR 5/4 to 6/8.
 

10-20 cm B,horizon)- fine sandy clay with fine 

subangular blocky structure, 

20 + cm B2 horizon% IOYR 5/6 to 5/8. 
Lower limit defined by 

) )presence of angular quartz 

fragments and/or parent rock.
 

cm. Below 30 cm the
Roots are confined mainly to the top 30 


profile contains yellow and brown streaks and sometimes pink
 

and red mottles. Carbon fragments occur in a number of
 

In deeper profiles fine, angular, quartz fragments
profiles. 


and in ridge
occur between 4:0 and 80 cm 


location finely jointed, pink siltstone porent rock is
 

To include sand in the soil description seems to be a
 present. 


misnomer for it is very difficult to find sand particles
 

present.
 



!0.2.2 Rainfall 

From January to June 1979 the storage
 

raingauge network (excluding the climat. 
station) recorded total
 

rainfalls of 

Station Dev. from 
Basin Mean 

Station Dev. from 
Basin Mean 

Station Dev. from 
Basin Mear 

BG 747mm 0.94 AL 753mm 0.94 BB 803mm i1o0 

CG 852mm 1.07 Y/Z 811mm 1.02 AF 79)nm 0.99 

14/15 825mm 1.03 

Arithmetic Basin Mean 798mm 

+70' and
 
For the 6 month period total rainfall varied between 


Despite the small catchment areas
of Basin mean rainfall.
-00 

rainfall
Ca. 2:25.26 ha.; Ca. 3:4.11 ha.)


involved (Ca. 1:28.56 ha.; 


Compare the
 
variation is a significant feature of the hydrology. 


maximum and minimum weekly rainfall for the same period.
 

i :
D.B..
Max. D.B. Min.D.B. Sta.D.B . Min. Mean Mean . ea nMaa. . _en__Mean 

l16mm1 

I 134mm 

0.92 2.0mm 

1.06 3.Ommi 
2..­5n2.Smm 

0.95 

1.43 
1.19__ 

AL 

Y-Z 

123mm 

126mm 

0.98 

1.00 

1.9mm 

1. m 

0.90 

O.8 6 i 

BB 

AF 

120mm 

120mm 

0 . 0 

0.3 5 

Arithmetic basin mean maximum weekl,>. rainfall = 126mmn 

i " minimum weekly "air.fall = 2.1mm - Y, 

Note: D.B. Mean De"iat'.n from Easi 
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the storm size
 
The rainfall pattern becomes less variable 

as 


increases. Thunderstorm activity outside the northeast 
monsoon
 

period (November to January) is the main 
reason for the big
 

variations in storm rainfall totals but it should be noted that
 

when it does rain all gauges are usually 
effected. Big differences
 

in rainfall intensity rather than rain/no rain cause the difference
 

This issue will be investigated further when the
 in totals. 


automatic records have been fully processed. 
Fig. 4 compares the
 

3 automatic
 
intensity pattern for the week beginning 8.5.79 

for all 


in the evening about 1800
 
stations. The majority of rain occurs 


less likely occurring
hours + 5 hours. Early morning rain is 


- 3 hours. On many occasions storms appear to
 about 0400 hours 


group, for example on three consecutive days 
a storm may occur
 

each day at about the same time.
 

Flow
10.2.3 


record for the week beginning 8.5.79 are
The water level 


The response of the three catchments to
shown in Fig. 5. 


rainfall is in proportion to catchment area. Catchment 1 produces
 

the largest flood hvdirographs and one would expect 
Catchment 2 to
 

Except for large storms the Catchment 2
be close behind. 


smaller than the difference in catchment area
hydrographs are 


in Catchment 2
 would suggest. Greater subsurface water movement 


During low flow periods (more than
 reason. 


diurnal variations of 4mm in water level
 
is thought to be the 


5 days without rain) 


occurs about 6 pm and
 
occur in Catchment 1. >Maximum draw down 

this is repl.nished by about 3 am the following uay. This 

is less obvious in Catchment 2 sucgeSrt n, hat
evaporation effect 


is less or deeper and therefore
channel
subsurface flow to the 


not influenced by evaporation. Catch6men. 3 flucutates daily less
 

than 1mm.
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area 	is more responsive
Catchment 3 being much smaller in 


to storm rainfall. Approximate times to peak after rainfall
 

starts, maximum recorded discharge 
(to August 1979) and lowest
 

dischage for all catchments are:
 

Lowest discharge
Peak discharge
Catchment Time to Peak 	 (10.7-79)S(5.5.79) 

0.3 1/sec.
26.2 1/sec.
35 mins.
1 

0.3 1/sec.
22.2 1/sec.
25 mins.
2 

0.3 1/sec.
6.0 1/sec.
15 mins.
3 

to be 	completed and more
 Initial data processing has yet 


definitive data will be produced when 
all instruments are converted
 

to daily chart changing.
from 	weekly 


10.2.4 	 Climate 

Readings are made at Data has been collected from mid June. 


0730 and 1330 hours. Some tentative results are:
 

0730 hours 1330 hours
 

Minimum Dry julb Temperature, 0C 21.8 26.6
 

(20.6.79 to 21.8.79)
 

Maximum Dry Bulb Tinmperazure, 
0C 25.0 32.5 

C 34.3Maximum Temper turei 3.4 

for sample period 

0730 hour: 

N-nber of -avz when sun'*ine hours > 8 7 
> 6e2 27 

r5r u!i mi/dayMean 	 iail''i 


"al' open p' evap -,rtt o, im/ ,av 3.-
Mean 

7C 1Z.21.
 

ed n.ave been ic1 vie'.Not 	 l .olc-e -:... 

http:S(5.5.79


10. 2.5 Suspended Sediment
 

one
Suspended sediment is sampled on a storm basis and 


example is given for a storm occurring 25.6.79. The sediment
 

concentration is given in mg/litre with the stage reading
 

zero flow):
(height of water flow in cm above 1200 V notch 


Weir 3
'Veir 1 	 Weir 2 

Stage Sediment Stage Sediment Stage Sediment 
cm mg/icm mg/i cm mg/l 

At storm peak 45.0 - 38.5 - 38-0 -

Sample 1 44.8 449 36.1 118 31.6 1072 

Sample 2 36.0 29 32.5 70 31.6 293 

Sample 3 31.4 I 5 29.4 NY 11 27.8 19 

Zero flow 26.3 - 26.1 - 25.0 -

Source 	Drainage and Irrigation Department, 1979
 

1 	 Indicates whether samples were collected during
 

rising or falling water levels.
 

Ideally all the samples should have been collected for the
 

same relative positions on the hydrograph because suspended sediment
 

concentrations vary with amount of water passing over the weir.
 

However this one example does indicate a number of points. A sample
 

for Weir 2 at peak would be higher than 118 mg/l but additional
 

the least suspended
observation have shown that Catchment 2 produces 


sediment. The high concentrations in Catchment 3 are partly the
 

result of channel modifications upstream of the bedloaO sediment
 

trap. 	 These concentrations will become less as the channel settles
 

down. 	 Sediment concentrations are often higher on t.e rising water
 

level than the failing water level particularly where fine sediment 

is present. This appears ro be supported by :he Weir I iampies. 
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10.2.6 Water Quality
 

Insufficient data for water quality also precludes any
 

An example of some data collected at the
 
detailed analyses. 


peak of a small storm (14.6.79) is:
 

Weir I Weir 2 Weir 3 

(All data in mg/l unless 

otherwise indicated) 

9 2 143
Turbidity 


Conductivity ( AS) 119 175 	 148 

265Total solids 160 145 


pH (pH units) 7.4 7.7 7.5
 

12.4 26.8 21.6

Calcium 


2.7
2.6 3.0
Chloride 


Total Nitrogen 0.06 0.03 0.15
 

BOD (5 days @ 20%) 0.9 1.0 	 0.9 

1.2 1.0 3.2
Iron 

16.0
82.0 41.0
Silica 


Sodium 11.5 7.3 	 7.9
 

Source Chemis'tr7 Department, L979. 

!l.o Conclusion 

In view 3: _-he rap-_d land develot.tent In. Malaysia and .r.er 
-

s'az.data )n -ne hydroLg1z '­f availableASZIAN -ountries, and -hie 

;.vn :- bas--. :ype :,.dy. These -:ize. 
'eve-. 


. .
 ....- -:he-e.. ..z)r sr--em.nten.DZ/ f e ...... a nd '-l... 

/,lqc.nni es.• 

:"ured" to AePL-- ne fzrested watershe
d
 

Basin studies Ire 

. 

behaviur a., response :o different loggIrg practices. Whe. .;par :ore 

should be closely tie/to %no interest- o: 
xisi, their -anagerni-nwa'e3sheds 


ow'str'a.m water isers, fully recognizing tat forest prac,.icei ."n other 
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activities are reflected in downstream effects.
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Fig. 2 JECKA EXPERLMENTAL CATCI-ENTS AT 
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Fig. 3 EXPEIMENTAL CATCHMENTS AT BUKIT 
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! FIGURE 5
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The "Field station" at the entrance 
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and I (to right of photograph). 
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CHANGE ON 	 THE DENUDATION AND HYDROLOGY 

OF SMALL WATERSHEDS* 

by 
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Introduction 

The drainage basin provides an ideal areal unit for the
 

hydrologicalmonitoring of changes to the denudation system and the 

cycle consequent to landuse alteration. It is after all, the area 

which hydrological processes are integrated and for which a water
 

of precipitation into
balance can be constructed to show the disposal 


a number of subsequent forms such as interception, evapotranspiraticn,
 

soil moisture, groundwater storages and streamflow. it is also the area
 

over which denudational processes operating can be integrated and for
 

energy balance can be constructed whereby the precipitation
which an 


input is equated to an erosional output of water and gravity-moved load.
 

General acceptance by geomorphologists, hydroLogists, watershed manager­

an
and water resource olanners of the use of drainage basins as ideal 

uni- of study is best illustrated by the concep- of drainage basins 

being used as 'representative' and 'exoerimental' basins under .he
 

research progra.nes of the international H,-droioqical Decade and the 

(Toebes & Our7Vaev, 1.>­
in-ernational Hydrological Programme, UNESCO 

Rodda, 1976). To dare many such basins are calibrated all over the wrld 

on Watershed Conservation -n=?aper oresented a: :hne ASEAN Workshop 


Management Research Programmne, Kuala L.._ur, 3-7 Seotemober, _97.
 

Lecturers, Deo.r-t.ent of Geograpnhy, "ni'ers-ty tf '.aiaya. 

'I-. 
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for studies on basic hydrological processes, the effects of land-use 

changes, water resource inventory, and in general, water resource deve­

lopment and management purposes. Notable among such studies are the 

Coweeta Experimental Basins in North Carolina, United States of America 

basin studies in East Africa (Pereira, 1952;(Dils, 1957; Hadley, 1969), 


?ereira, et al, 1962), Australia (AWRC, 1974) and in New Zealand
 

(Ministryi of Works, 1970) . 

It is in this cerspective that three small basins of second
 

order streams draining into the Sungai Tekam were selected as areal uni--s 

of study. The Sungai Tekam ExperLnental Basins represent the first such 

study utilizing the 'experimental' basin concept (Toebes & Ouryvaev, 

1970) in Malaysia. Owing to the high capital cost of experimental 

watersheds and the multi-disciplinary nature of watershed studies, the 

a joint cooperativeSungai Tekam Experimental Basins were initiated as 


effort by the University of Malaya, Federal Land Development Authority
 

(DID), Forestry Deoartment,
(FELDA), Drainage a-nd Irrigation Department 


Department of Agriculture and Department of Environment as early as
 

the objectives of the Sungai Tekam Experimental
1975. The following are 

Basin study: 

two
(1) the establishment of denudation rates at 


levels of space scale, namely, at the micro­

scale level of hillslope and along stream 

channels (reflecting --he overall denuda:-on 

within the watershed) Ander forested zondi­

tions and during phases of land clearance, 

replanting and subseq.cent growth of agri­

cultur a :ros. Rates of d.enudation wil 
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be investigated in relation to factors influen­

cing the efficiency of denudational processes
 

such as rainfall variables and morphometric
 

characteristics cf the drainage basins. It 

is envisaged that such studies will form the
 

basis for the prediction of potential sources
 

of sediment supply within small watersheds.
 

(2) 	the investigation of the runoff generation
 

orocess in small watersheds representing an
 

attempt in elucidating controversies such
 

as the Fortonian concept of overland flow as 

opposed to the variable source area concepts
 

of Hewlett a Hibbert (1967) and Dunne & Black
 

(1970). This is also invaluable in an objec­

tive determination of the relative contribution 

of overland flow, subsurface flow and baseflow 

to the hydrsgr-ph shape and in catchment 

modelling.
 

(3) 	the effects cf forest alteration on the stream­

flow 	 regime of small watersheds such as lag­

time, neak flow, recession flow, baseflow and
 

low 	flows.
 

(4) 	the effects of forest alteration on the water 

yield, the overaJ.water balance of small
 

watersheds.
 

(5) 	the effec-:s of various planting and a gr-_cultural 

management techniques on the sedimenz * el , at.r 

y/iel and wa--er :uaiitv of smail waterseds. 

4/-... 
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Methodology - the Use of the Experimental Basin Concept
 

The Sungai Tekam study utilizes the 'experimental' bas'n ccn­

cept (Toebes & Ourvvaev, 1970). ExoerL ental basins as defined are 

essentially small watersheds (small for the reason of sensivitv tc 

changes) which have relatively uniform physical characteristics an- in 

which natural :onditions, oarticularly the vegetation cover, will oe 

deliberately modified and an attempt made to determine the effects of 

this modification (Ward, 1971). In the use of experimental basins, it 

is significant =o note that one of the essential prerequisite is :hat 

any cultural change is preceded by a precalibration period. .1so when 

more than one basin is used, a 'control' catchment which is ft n its 

natural state to orovide a means for comparison is highly desiratle. 

The Sungai Tekam Experimental Basins which consist of three small drainage
 

basins are selected with these considerations in mind.
 

Location of Exoerimental Basins
 

'he Sungai Tekam Exoerimaental Basins are locatd wit"in :-e. 

of the FELDA Tun Paza; Agricultural Research Station, in Jeran-'t .I - , 

Pahang (Fig. 1). The area lies within 420 ha (1040 acres) f elect'vev­

logged forest !and. The three experimenzal basins are named Catc-z-ent 

A, which is nested within a greater :atcnment nam,ed Catchme.: 

'Fig. 2), both of which are =lassified as 'ooerational' cachmr. - -

two catchments will be logged after an initi calibratin r 

reolanted withl agrc'- -''l crcos. ath..ent C will remain _ Sf rzres t 

cover to serve a- ' 'ao'-rcl' catcbzment for comtariszn zuroc.e -

being one sf.... e m- ost essential fea " re in ::ee exoerimentaiIasin cn-e!-. 

(
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Duration of Exoeriments
 

To achieve the aims and objectives of the study, the duration
 

of experiments is divided into three main chases, name!-.,: 

Phase 1 - A calibration period under present forest conditions at 

the three catchments is considered to be essential and
 

is scheduled to be from 1st April, 1977 to 30th June,
 

1980. 

Phase 2 - A transition period for forest clearing, plantidg and 

establishment of permanent crops (oil palm and cocoa) 

at Basins A and 3, from 1st July, 1980 to 30th June, 

1981. 

Phase 3 - An evaluation period under crops (Basins A and 3) from 

1st July, 1981 to 30th June, 1985. 

Ins trumen tation 

.ydrometeorological data is at Present Deing recorded at the 

Tun Razak Acricultural Research Station (Plate 1), situated about 25 km. 

from the basins. it has been in :oeration since March, !69, under 

FELDA staff. The following instruments have beer, installed: 

I manual raingauge, L2'_:1 m :-.apacitv (5 inch, 

1 automatic recording raingauge (0.5 mm -iop.-ng 

bucket rainfa l sensor wi-h .at-torL week-': 

recorder). 

zuo anemometer ...ind run
 

s=tandard Stevenscn screen -onzaringaim , 

...nnmum wet and dr.... therrcmeters. 

US Class A Vi'e_--2 irzn oan.'e, n';aocra-i': 

b Lack ocrous i.' .ns- ' 
e- / 

' U 
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FIGURE 2 - Ground Survey Map of the Sungai Tekam Experimental Basins. 
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Besides this climate station, the Drainage and Irrigation 

Department has set up a network of five rainfall stations in the Sunga. 

Tekam Exoerimental Basins (Fig. 2, Plate 2). Four of the rainfall stat_.zns 

are ecuipoed with automatic recording raingauges of the Hattori tioping 

bucket, rainfall sensor type with weekly OTA recorder. All the rainfall 

stations are maintained by DID and FELDA staff. 

Three water level stations were installed by -he DID at selected 

sites of the three drainage cas ins Oatchment A, 3 and C; As s' 

1976, 'HL' f'nes were instaled at these stations for te s-re-ent 

of discharge. However, these were found to be ,nsita e s te 

of the stream channels was not great enough to allow for free-f w con­

ditions. Subsequent>'/, these were replaced by 120& V-notcn nar .crested 

wers -in L977, (Plates 3, 4 & 5). As a further check on the accuracy 4of 

tne weirs, automatic water-level recorders of the Ott wee.-" type ere 

installed, (Plate 6). These are al2 naint-ained b, tne DID. 

7or the ratz-ng and measurement of suspended and dissolved 

sediments decth integrated stage sediment samolers have been -.aLed 

at each of the weir sites. -hese are maintained ty the '...:ra.. Depart­

ment , Universityof Malaya. 

The sites r:r instailina towers to measure "h.e anour.r or 

lntere::'_o of orecio azn have seen rnzsen at atch:.e.ts3 a.d 

Sma1l evaori.eter dishes ",w'. --e nurchased an4 a:a:nec - -nese 

towers - L7.e .nter'.'s -o .eas-re fhezl-o-.. 

-ne, nt -:zr a ore acc'.ra--e -eas'/-: -ne t o: e' - rt n.-.­

c.zration. 
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Basin Details
 

The area and mean elevation of the three basins are indicated
 

in Table 1. Particle size analysis of the regolith at five soil oits 

in the basins indicate a highly weathered regolith with the clay-sized 

fractions exceeding 30% except at Pit 6 where an indurated band cf 

laterite occurs at a depth of approximately 60 c (Table 2).
 

TABLE 1 

AREA AND MEAN ELEVATION OF THE SUNGAI TEKAM 

EXPERIMENTAL BASINS 

CATCHMENT AREA (ha) MEAN ELEVATION (m) 

A 35.9 72.5
 

B 94.6 68.5
 

C 57.5 70.0
 

Textural differences in the weathered regolith have been noted 

to affect soil porosity, infiltration rates and ,lt-maz-elv the Zenerat_.on 

of runoff on hillslopes and streamflow in drainage basins ;Evles, l.?68;
 

Horton, 1933; Hewlett & Hibbert, 1967). Table 3 provi-es an ind,_at on
 

of the moisture retention zharazteristics at the five soil oits In -he 

basins. The relazively higher *islume of 'cu~ck' ra4nage pores -:,r t-e 

too surface layer of the regolith would seer, to suggest relazveL: more 

raoid infilrzion rates.
 

http:Zenerat_.on
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TABLE 2
 

SOIL P.ARTICLE-SIZE DISTRIBUTION OF 

THE SUNGAI TEKAM DRAINAGE BASINS 

ISA-%PLE RNLMTY 
Ca it~Sn SILT/CLAYDRAINAGE SOIL SAMPLE
IDEPTH 


) Clay Silt Sand RATIO
BASIN PIT NO. 

___(cm) 


79.8 14-:1 6.4 0.18
BASIN A 2 0-15 

15-30 82.5 13.7 5.5 0.17
 

30-60 84.1 13.5 4.4
 
0.1311.3 3.860-91 84.5 

> 91 83.7 13.6 4.1 0.16 

0.12
BASIN B 3 0-15 86.3 10.6 3.2 

15-30 87.5 10.9 3.1 0.12
 

30-60 90.1 2.3
8.6 	 0.09 

60-91 	 88.8 10.6 2.6 0.11 
> Di 89.4 10.2 2. 3 0.11 

4 0-15 93.5 9 7.0 0.1! 
15-30 85.2 6.310.2 	 0.12 

9.3 	 0. 1130-60 82.8 7.9 

60-91 83.6 9.7 5.5 0.12 

> 79** 12.13"* 6. * 0.15 

BASIN C 5 0-15 81.4 i6.7 9.3 I 0.20 
15-20 76.7 15.7 7.4 1 .20 

30-60 81.5 12.6 5.3 0.15 

60-91 83.7 11.6 2 0.14 

> 91 83.6 10.8 7.4 O.13 
4 1­

6 - 84.6 9.2 	 0.11 
0.015-.0 86.9 9.2 

30-60 34. 0 .! 7.9- 09 

3163.2 8.2 

* 	 Ana1':ses zv "_et-emethod 
No _ e v - - :r . .., 'aa's2-a 

~ No a. 	 ..so'.e 




.
, 

O
P

 
.
1
 

0­>
1~ o

9 
N
A

t O
0
 

-I 
cq 

a:) 
a,

.9 o r 

U
r 

o 4 
U

) . 

41 

> 

0 

A
 

Ctn~L
A

 =
A

 

C
) 

n 

-V
 

r a).fo 
r%

 

. 
'.DL 

n 

L N
 

0 -4r 

r 

~
 0n 

'4 

V
 

' V
~

 

r ) n 
Ln 

L -j 

0) n 

A
 

N
. 

0 

%
.0 

-A
 

LA
 

C
L

4 

M
'~ C

1 

-v 
V

 

rA
 

.O
 

IT 

L
n 

0 

"I~ 

L
A

 

L
' 

U
4 

t.l 

I:: 

0 

IT 
C

 

0 
0

-4 r--4 

) 

1.0 

C
 

N
 

04 

( Miq 

a) 
m

 

t0) 

-
4 

C
) -

tn
 

co -

0 
0 

m
' 

**4
4
 

-

T
g 

0 
M

 

1-
1-

co 

4
-

> 

4 
4 



- 10 -


Slooe Forms
 

Hilislope form constitutes the basic land surface comoonent 

which collectively gives exoression to the morphometry of drainage basins. 

Also it cons titutes the basic resDonse unit for the ooeration of drainace 

basin orocesses beina the focal point of controvers.': pertaining to runoff 

generation orocesses in watersheds such as the Hortonian conceot of 

overland flow (1933) as ooosed to the variable source area concept of 

Hewlett & Hibbert (1967) and Dunne & Black (1970). The validity of such 

concepts is vical in the determination of potential sediment source areav
 

and in catcbn,ent modelling.
 

The Surnzai Tekam drainage basins are located in a landform 

region which is aescribed by EvLes (1968) as consisting of low convex 

hills. Frecuency analyses of slope angles in the three basins gives an 

average of 60 - 8 (Figures 3 & 4). Typical profiles of valleyside slopes 

are characterised by slooe segtments rising abruptly from valley floors 

and iediately reaching ics maximum slope before proceeding uoslope to 

interfluve crests o cgentle convexitv. *.aximtu segments of valley-side 

slopes have been observed to rise up to as much as 25. However, thes 

are Limited in sccurrence. of cross-sections is notedAsvnetr/ vallev 

to occur. Valiev-head slooes of the three basins are found to be diferent 

" ,n :crm from valley-s'de sLzoes. General' , such slooes are mohithe.­

like consisting of moderate:'., steep rectilinear basal sections and 

-nt-erfvecrests o, ente ccnvextv. A notable feature is the Linitec, 

Occurrence of .sncave sl=ce sections in the basins. 
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Morphometry of Basins 

The influence of morphometric properties of drainage basins 

on denudational and hydrological processes of drainage basins has been 

generally accepted. A host of morohometric properties exist and has been 

used to relate empirically and inductively the form and process of the 

drainage basin (Abrahams, 1972; Carlston, 1963; Mustenon, 1967; Patton & BaJker, 

1976; Seyhan, 1976; Strahler, 1964; Taylor & Schwartz, 1952). However, 

in this study only four morphometric parameters have been derived, 

namely, hypsometric integral, drainage density constant of channel main­

tenance and the length of overland flow (Table 4). Owing to the smallness
 

of the drainage basins (tlhethree basins being drained by only second order 

streams) certain mor-phometric parameters could not be computed such as 

the bifurcation ratios. 

The hyspometric integral provides a quantitat _ve measure of 

the stage of dissection that a drainage basin has undergone. The 

numerical value of the integral indicates the amount of material above 

local base level that still remains to be removed by denudational orocesses. 

In basins A I B similar values of the hypsometric integral were derived 

indicating the similar level of dissection which has been reathed by the 

three basins. The similarity of these integrals (Figure 5) is significanz 

in the sense that it justified the choice of Basins A, B and C as exoeri­

mental basins as the very concept of experimental basin necess:--ates ".hat 

all physical parameters be similar so as to validate ccmpariscris between 

control and operational catchments. 

12/-...
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TABLE 4
 

M4ORPHOMETRIC PROPERTIES OF SUNGAI TEKAM DRAINAGE BASINS
 

CONSTANT LENGTH OF
DPAINAGE 

ASIN (a DESITY HYPSOMETRIC OF CFANNEL OVERLAIND
 

BASIN (ha.) (metres ha ) MAINTENANCE FLOW
 

Basin A 35.9 43.34 0.36 230 115
 

Basin B 58.75 48.52 0.37 206 103
 
smaller
 

Greater 94.65 46.55 0.26 214 107
 
(A + B)
 

Basin C 57.48 36.98 0.38 270 135 

Drainage density is the total length of all the streams in -he 

basin divided by the area. It: is thus the average length of streazm channel 

for each unit area. The constant of zhannel maintenance is the reciprocal 

of drainage density, which emoiri-a!ly indicates the area required to 

maintain each unit length of stream (Sch zm, 1956). Half the value of the 

constant of channel maintenance gives the average horizontal distance 

This Ls genera"y
between all the watersheds and streamrs witnin the basin. 


termed the Length of overland flow. The speed of t-e unconcentrated flo,
 

overland .s ;erv-; nuch Lower tan 'nen concentrated in a :hannel. :t fol-:ws
 

that .the smaller the value of the length of overland flow, the .- acker
 

surface runoff will enter hne streams. :n a re'a 'e hcmcgenecus ar.aa,
 

therefore, Less rainfall is rec-ired to zontribute a son'_fian- "iol".ne 



of surface runoff to stream discharge when the value of the length of 

This concept is used tooverland flow is small than when it is large. 


explain partially the flashy nature of streamflow in small watersheds.
 

The lower value of the length of overland flow in Basin B suggests a
 

faster response to runoff should all other factors remain equal (Table 4).
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LOGGLNG IN WATERSHED AREAS OF SABAH 

BY 

I. H. Sario
 

I. 	Introduction
 

In Sabah the concept of forest management 
by the
 

matter of emphasising theis largely aconservationists 
relative to its

protective funictions of the watershed 

a known fact that, forest cover
It is
forest cover. 


in watershed management because
is an important factor 

firstly it constitutes a barrier between 
rainfall and
 

uses large
the stream channelj and secondly., because it 

quantities of water.
 
branches, truris -

The barrier is composed of leaves, 

the parts of the tree to which water 
can cling, from 

drip 	 down water can run. This 
which water can and which 

includes 	the tree proper2 the undergrowth 
and the ground
 

delayare living barriers to catch and 
vegetation which 

secondBelow this. lies a
falling precipitation. 	 materialof deadthe accumulationobstacle, the litter, 

water passes the remainder to the 
whuich stores some and 

a third obstacle, a mesh 
soil. The forest soil is of 

beforewhich water is temporarily stored 
pathways through 

stream channel or be absorbed by
tofinding its way the 

the plant rots. 

of thefunctionprotective watershedBriefly then, the 
watercast up against free 

forest are: the barriers 

ensuring
by the successive forest layers 	 that 

movement 
to the stream channel.not headlongrainfall wll run 



Large quantities of water transpired signify the large
 

quantities of precipitation that can be stored in the soil
 

and is thus withheld from stream flow.
 

Differences in the degree of protection depend on
 

type: condition and age of the forest. For example forest
 

reducesconditions where with reduced forest cover, also 


the functions as mentioned in the foregoing. In cases
 

where there is an over-cut and/or under stocked forest 

stands by the not fully occupying sites do not exert their 

protective potential. 

This paper deals A-ith the felling schedules currently
 

enforced by the Sabah Forest Department in watershed areas, 

practices and their effects on their protective
current logging 

functions and some suggestions for watershed - management 

to balance the protectiveguidelines for felling and logging 

function and the harvesting of matured and overmatured crops 

in such areas.
 

II. 	 Felling Schedules and Lor -n- Retulations Curently 

Deartment in Watershed Areas.Enforced b" the Sabah Forest 

has a two-fold effect on theHarvesting timber products 

the amount of the forest covery
watershed. First by reducing 

cutting reduces interception and transpiration; less
 

the foliage and, through­precipitation can then be stored 	on 

water
 

out the transpiring season, in the soil, hence more 


Second in the process of getting into
 goes to stream flow. 


the trees and getting out of the 	 woods,
the forest, cutting 


soil compacted
considerable area is disturbed, the is and 

runoff is -acilitated. 



However it should be noted that in Sabah generally
 

a virgain dipterocarp 	forest
there are about 4 canopy level in 


namely; the top canopy comprising the moribund and 
matured
 

one would be the intermediate sizes) the
 individuals the next 


3rd would be the pole size comprising dipterocarps 
and
 

tolerant Lauracae, Meliaceae, Myrtaceae, Ebenaceae 
etc., and
 

the 4th canopy would be saplings and seedlings 
of dipterocarps
 

and other tolerant species in association with shrubs, 
herbs)
 

and palms. Finally the forest floor is matted with litter
 

from the various canopies. Please see Appendix III for the
 

the forest canopy as described.
diagramatic structure of 


assume that
With the above in view it would be safe to 

even with the removal of the top and some of 	 the second 

is not yet seriously
canopy the protective function of the forest 

the felling schedules and
impaired. Bearing this in mindj 


lo=*_ng regulations currently 	 enforced by the Sabah Forest 

are as follows :-Department in watershed areas 


The felling schedule 	is the compulsory felling
(a) 

as defined in Rule II ofof commercial species 


areas in all
the Forest Rules, 1969) found in 


logging licences (concession agreements, Special
 

Licences)
Licences, Form I licences and Form lIB 

:­issued. These are 


CLASS A
 

Minimum 
Fellinz Girth in
Botanical Name
Vernacular Name 


Belian 	 Eusideroxylon zwageri 

Eusideroxylon malagangaiMelangan-ai 
6Tnsia spp.Merbau 

All hard and heavy voticasResak Batu 
and cotylelobions
 

All hard and hea- hopeas
Selangan Batu 

and shoreas
No.1 
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CLASS A 
Minimum 

Vernacular Name Botanical Name Felling Girth in 

Selangan 
No. 2 

Batu All medium and 
and shoreas 

heavy hopeas 6 

CLASS B 

Geriting 

Mengkulang 

Luwnitzera littorea 

Tarrietia spp. 

2 

6 

Oba Su-luk Shorea pauciflora and its 
allied species 

6 

Seraya merah Shorea loprosula 6 

Shorea smithiana 

Shorea leptocladus and other 

species of Shorca having a 

mild red or pink wood 

Urat mata Parashorea malaanonon spp. 6 

P. tomentella 

CLASS C 

Gagil Hopea sangal 6 

Kapur Dryobalanops spp. 6 

Kapur paya Dryobalanops rappa 6 

Keruing 

Limpaga 

Melapi 

Dipterocarpus spp. 

Cedrela spp. 

Shorea bracteclata, 

6 

6 

6 

S. symingtonii and other species 

of Shorea of the Anthoshorea 

group having a whitish or ochere 

wood 

Nyatoh Palaqium spp. and Payena spp. 6 

Sepetir Sindora spp. 6 

Seraya Kuning Shorea acuminatisima 6 

Shorea gibbosa 



CLASS C 
>Linimum 

Felling Girth in
Botanical Name
Vernacular .Name 


6
Shorea faguetiana and other
Yellow Seraya 


species of Shorea having a
 

mild yellow wood
 

o
Cratoxylon arborescens
Serungan 

6Temasuk Fagraea fragans 


CLASS D
 

Jong-kong Datoylocladus stenostachys 6
 

CLASS E
 

Ramin Gonystylus bancanus 

(b) The cutting regulations on area basis in all 

classes of logging licences except Form IIB
 

Licences.
 

(c) The regulation of production through export
 

quota allocated to its individual licencc
 

currently enforced. 

logging equipment to control(d) Registration of 
ioggingtraffic in logg-ing areas and density of 

roads and skidroads. 

that the first recorded
It would be of interest to note 

by Sabah Timbers 
loging of water catchment in Sabah was in 1925 

catchi­loied is the Garinono watcrThe areacompany Li-ited. 
high lead steam yarding.

the method used for yar-ing isment and 
andLoth iZ till 1to advance

Hiah lead varding is destructive 

Timber Company Ltd. in 
in use in Sabah by Syarikat Kennedy Bay 

their concession at Silam. 

of a report by Dr. W, Meijcr (Forcst 3o~anist) onIn oara., 


17th May, 1963 to the Conservator of orest7 qujt ­

have t;,iic bc.-n :-n.

:It has now appeared that there 

studies of recovery of the 3e-.toan (2arin.n) rea; 

once in 1950 under the iirec-ion of GS, Brown see 
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Malayan Forester 1950 issue 4 P.330) covering an area oi 

112 acres in 4 strips and once in 1954 a half chain 

square sampling by Luis N. Nobleza and F.G. Jimit (see 

Walton Empire For Review 33; 338-343. Both articles 

were unearthed by the Ecologist. Especially the first 

paper confirms my original results. The strips were 

cut through the 1928 logged area where the average 

volume per acre loaded at the yarders was 1,062 cu.ft. 

per acre show after 21 years a merchantable volume on
 

the same area of 450 cu.ft, per acre." End of quote.
 

For table of the result of sampling done by L. Nobleza and
 

Jimit and enumeration carried out by Dr. Meijer, please see
 

Table I, II and III below. The articles of G. S. Bro.,n and 

part of W. Meijer article are reproduced and is __iven as 

Appendix I & II. 

TABLE I 

Volume of Dipterocarps in cu.ft. in 10 acres 

Plot I (logged) 

Class Measurement (cl-ean bole) Volume (cu.ft.) 

4 ft. 21 x 51 1,071 

5 ft. 21 x 34 1,764 

6 ft. 18 x 126 2,265 

7 ft. 15 x 1S2 2,7-0 

8 ft. 19 x 247 4,693 

9 ft. 6 x 319 1,914 

10 ft. 4 x 405 1, 620 

11 ft. 2 x 507 1,014 

12 ft. 3 x 631 1,.9, 

13 ft. 

14 ft. 1 x 94= 945 

15 ft. 

16 ft. 

20 ft. 

19,92.5
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TABLE 11 

Volume of Dipterocarps in Cu.ft. in 10 Acres
 

Plot II (Unlogged) 

Class Measurement (Clean bole) 

4 ft. 

5 ft. -­

6 ft. 15 x 126 

7 ft. 14 x 182 

3 ft. 9 x 247 

9 ft. 8 x 319 

10 ft. 9 x 405 

11 ft. 2 x 507 

12 ft. 2 x 631 

13 ft. 4 x 779 

14 ft. 3 x 948 

15 ft. 2 x 1159 

16 ft. 1 x 1400 

20 ft. 1 x 2150 

Volume (Cu.ft.) 

= i,590
 

=2,580
 

= 2,.2 

2,552 

= 3,645 

= 1,014 

= i,262 

= 3,116 

= 2,344 

= 2,318 

1
1,400
 

2150
 

26,994
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Research studies made by Forest Department Research Branch
 

(logging of Tawau Hills Forest Reserve Report by Forest Depart­

ment dated 26th August, 1977 - PPK, 3206/1/49) research plot
 

layed in this water catchment area for the supply of water to
 

Tawau Townj shows that about 66% of the original vegetation
 

is retained after the area had been logged by tractor. Please
 

see Tables IV and V below. Similarly two Senior Forest Officers
 

have examined the logged-over forests at the Tawau Hills
 

watershed. They estimated that the damage is in the vicinity
 

of 20% or less. The damage is in the form of tractor paths:
 

landings and logging roads, thus, the main forest structure is
 

still intact after logging. A study made by J.E.D. Fox in
 

lowland dipterocarp forest (Segaliud-Lokan Forest Reserve) found
 

that 27.4 per cent of an area of 108.9 acres was with tractor path.
 

TABLE IV 

R.P.348 	 Tawau Hills (Before Login ) 
~ -- - - 0,, -­

601- 70" 80" - 901L 0 Totize Class 12"- 20" 30" - 40" - 50"-
Groups1 	 " 

20"1 30"1 40"1 5011 60"l 70" so0" 90"? 100"1- 100"t+Groups 

19 14 15 17 15 10 31
nmercial 8 34 28 

n­

2 3 9 47mmercial 63 195 92 57 28 15 11 
- -	 -- -I ­-

and 71 229 120 76 42 30 28 17 13 40 6C
 
1
 

6 4 3 1 i,"
 r acre 14 45 25 14 8 6 


TABLE V
 

R.P,348 F.R. Tawau Hills (After Lo_-ing)
 

11 7 9 8 15 1O 21
,mmercial 5 22 23 


5
mmercial 34 130 67 39 16 9 5 1 2 


-and Total 39 152 90 50 23 18 13 16 12 26
 

:r acre 9 33 20 11 5 4 3 3 3 6 
.	 =- - nn n , ­

: - ._ 	 _ _ . = .. u 	 . ­



-10-

In tractor logging however wherever ground dragging is
 

is used the tractor and load dig in and in wet weather churn
 

* 	 up the soil into mud. However the effect of tractor working
 

as shown above shows that it is possible to get the timber out­

with very little damage of the regeneration and structure or
 

the forest on area logged in the Tawau Hills watershed.
 

In tractor logging a study carried out of an area logged
 

in the lowlands an average of 45% of the stand was damaged
 

but there still remained about 8 trees per acre between one
 

foot and 6 feet girth which have suffered no damage and which
 

could yield a stand as good or better than the areas logged
 

(An analysis of logging Damage in Tropical Rain Forest, North
 

Borneo 	by D.I. Nicholson Malayan Forester Vol. XXI - 1958).
 

In this particular case 55' of the forest structure remained
 

which can provide protection for the first 6 months and there
 

after full functions of its protective functions.
 

III. Recoverv of the Forest, After Lo& ina
 

It has been shown by the Garinono Logging that after -10 

years even though logging was done by high lead yarding and 

provided that the forest is left by itself to recover, the 

establishment of a normal forest develops enabling it to prodc, 

commercial merchantable timber of abou-, 400-500 cu._Ft, per acre, 

With previous experiences in Sabah when intensities o­

loggzing was so severe in the late s.Cies followed by_i-v_"'. 

treatment to eliminate unwanted commercial species and lesser 

known species, the severe canopy opening makes nature to, i 

possible duplicate its previous ecological environment; the 

result is the site domination %ithin 6 months by Laran., Sedaman; 

Binuang and to some extent Bangkal but mostly c-i-.bers, no-. -a"! 

climbingr bamboos KLukualang (Mezoneurum sumbzran.) .kar bll4 '-. 

(Merremia spp), All these are interceatin_. barriers to .zc- ":.­

ation and are facrors in reducing soil movements. 
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A.B. Walton reported abundance of seedling regeneration and
 

areas logged about a year ago by
valuable stand of young trees on 


high lead logging in the concession area of the Basilan Lumber
 

Company; in Basilan, Philippines; on the same conces-on area in
 

area logged 5 or 6 years ago, secondary
a different locality on an 

growth had in the interval, covered the scars of logging operation 

and the seedling regeneration present when felling occured had 

- the Empire Forestry Reviewdeveloped with it iito pole sizes 


Vol.33 1954 p.33 8 ). Similar observation was noted by Nicholson 

(Malayan Forester Vol.X.XVI - October 1963) in his studies during 

1961 and 1962 by sampling of the regeneration and logg-ing damage 

around a number of spar trees in the Silabu/kan F.R. and he concluded 

a very high stocking of commercial
that highlead logging leaves 

species but that greater damage is done to standing trees by the 

logging cables and the load itself. Please see pictures in Appendix 

IV of high lead operation and other allied activities of logging; 

areas that had been logged by high lead yarding in 1963 in the Sg. 

Segama F. Reserve which is part of the Sg. Taliwas watershed; area 

logged by tractor in 1972 in the Tawau Hills F. Reserve which is part 

logged by tractorof the watershed of Sg. Balung and area currently 

in the Tawau Hills F. Reserve which is part of the Sg. Merotai Kanan
 

watershed. In all please notice the damage on the forest and the
 

recovery of the forest after a period of years where the forest is
 

The case in point here is the ability
left to recover undisturbed. 


of the forest to recover even if yarding is done by high lead yarding-

The protective function is not unnecessarily delayed. 

Recomendations and Conclusions
 

from about lO0-13CSabah 1 s rainfall is well distributed averaging 


inches a year. There is no very well defined dry- or wet season but
 

usually it is very wet during the north monsoon which usually.starts
 

part of March -he following year. Withabout September to the early 


this as back ground for protective requirement, it is agreed that
 

forest cover is essential on critical water catchment areas and on
 

watersheds. Howeverj let us not 	 for one moment Forget that
 

areas are the nation1 s resource
commercial forest rroedng 4n such 


and asset and must be utilized, in such a .mrarer that the protective
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function of the forest is not unduly impaired. This practice 

of logging water catchment and watershed areas is being practice 

all over the world. Therefore water catchment areas and water 

shed areas should continue to be logged on the current felling
 

schedule now enforced by the Forest Department of Sabah to non-


But on critical water catchment areas
critical watershed areas* 


like the Tawau Hills watershed, before exploitation, the timber
 

stand of the whole catchment has to be enumerated accordina to 

size classes and the location of size classes with heavy stocked 

of sizes 8 ft girth and above as well as mild slopes less than, 

250 are to be mapped and demarcated. On areas where these two
 

"
 conditions exists logging should be permitted with entirel 


different felling schedule in that in areas above 250 to less than
 

450 slopes the minimun felling girth for dipterocarps should be 

increased from 6 ft. to 8 ft. and on areas less than 250 slopes 

the current felling schedule applies. In both cases all hauling 

roads and skid roads must be preplanned by the Logging Eni-neer of 

the Forest Department. In both cases strict supervision on the 

progress of logging has to be supervised by the Forest Department 

The concept of multiple use of Forest Lands is now the trend 

of modern forestry. It is a concept that the conservationist ;a:. 

to accept as long as the environmental quality of the forest is nol 

- is a Forestunduly impaired by the logger this where strong 

Department can play an active role. 

Glossary 
drainageWatershed - The ridge dividing two r 

or the region or area drained by a 
river. 

Water catchment - A drainage area especially of a 
reservoir or river. 

Critical Water catchment - A draina=e area where water is :j i: 

area for water supply. 

High lead - Cable yarding system wsrhere tche ".avo : 
is triangular with the :nain .. and 
haul back forming the two side: -­
the triangle is formed by tne 

aor';running between t.e corne:' b ant 

the tail block and the aoe:: i . :- e 
tower or spar tree. 

Laran -Anthocephalus cadantba. 

Sedaman " Macaranga spp.
 
Octomeles sumatrana.
Binuang-

- Nauclea spp.Bangkal 
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APPENDIX I 

Note on Recovery of Lowland Dipterocarp Forest from Winch
 

Logging in North Borneo
 

by G. S. Brown
 

Recent enumeration surveys have made possible fair attempt 

at an assessment of the effect of high lead winch loggng on a 

typical area of lowland dipterocarp forest in North Borneo. Ihi­

area concerned is at Bettotan, Sandakan District, and ,was ol=ged 

in 1923 by high lead to steam winches. 
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The manager of the Company concerned informs me from memory
 

that at time thert: was no demand for keruing, and not much for
 

white seraya (Parashorea malannonan) and that therefore some
 

at least of the large trees of these gr-oups were left. His re­

collection is that the amount of damage done by yarding was
 

"not much greater than by hand-lo=g-ing" but that moving the
 

yarders (which dragged themselves along in the usual fashion)
 

did a fair amount of damage.
 

Fortunately a map survives of the areas log=ed., showing­

the volumes yarded and loaded at each spar tree0 The figures 

are high for North Borneo, suggesting that either the forest 

was exceptionally good or that not very much could have been left, 

or both. Soil and locality factors are not exceptionally good, 

and I have seen one photograph of the steam logging operations 

which shows the devasted appearance that one would expect; so 

that on the whole I think it probable that the operation was not 

significantly less brutal than the averagre for such operations. 

This makes the results of the recent survey particularly interesting, 

The survey consisted of enumeration strips laid do,.n to 

embrace a wide area and to include a representative proportion 

of valley and hill slope, but otherwise at random. They includcd 

not only the known 1923 areas but also some similarly logged
 

subsequently (but not much later). The total area of the stri:­

sample was 112 acres, which should be large enough to give- irly
 

reliable figures. Trees were callipered into diameter classes.
 

Recent measurements of fellea trees giving .'.a volulme extracted
 

a factor for the conversion
from the forest were used to supply 

of volumes from existing "total volme" tables to lmerchantab el 

volumes. ror comparison with the steam-loging figrures. 
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81
These "merchantable" volumes inciude all belian over 

diameter. and all ordinarily listed "commercial" species over 
26u diameter, corresponding to what is believed to have been 

about the minima applied in practice in 1928. (The legal 

minimum was 4! 611 girth for species other than belian). 

The following is a summary of the results of the survey:-

Strip area Merchantable 

Strip No. (acres) Vol.per acre 1949(cu.ft. 

1 2 476) All areas 

2 40 1,234 ) logged 1928 

or later 
3 20 863 ))
 

4 20 426 ))
 

Total 112 average S07 cu.ft, per acre
 

Strips located strictly in the 1928 steam-logged area were
 

Nos. 1 and 4. In 1928 the average volume per acre loaded at the
 

per acre, and the present (i.e. after
yarders was 1:062 cu.ft. 


area is 450 cu.ft, per
21 years) merchantable volume on the same 


acre. (The output of considerable areas of virgin forest by hand­

logging has been less than 430 cu.ft. 1- per acre)
 

Regeneration is well and evenly distributed over the area.
 

A few trees , probably
Serayas and kapur are the commonest species. 


defective.
of the original top canopy, still remain; nearly all are 


cultural operations have been
No improvement fellings or 


It seems rhat in the absence of clear
 
carried out in this forest. 


powers of recovery are remarkable, and that
felling and fire, ira 


appearances :Ltmed±ac-., after logging operations mav 
be aisleading.
 

http:1949(cu.ft
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If one could assume that nothing merchantable had been 

left at the time of logging, the above figures would indicate 

from 20 to 59 cu.ft.Lgan effective merchantable increment of 

per acre per annum. Such an assumption cannot safely be 

completely accepted but it is approximately true3 so that it 

would appear to be reasonable to rezard 20 cu.ft, per acre per 

annum as a conservative average to use in management calcu-lations, 

in the complete absence of any other statistics. 

APPENDIX II
 

The Regeneration of Commercial Dipterocarp
 

Lowland Forest Near Sandakan (Sabah) Fortv 

Years after Loging 

by 

W. Meij er 

Forest Botanist
 

March 1966 

Introduction
 

During the latter half of 1965 the need was felt in the
 

cartographic Branch of the Forest Department of Sabah to make 

accurate studies of the stands of emergent trees in permanent 

sample plots which can be studied on aerial photographs. A 

plot size of 10 acres divided in 100 squares of one chain was 

chosen for this work. Staff members of the Cartographic Branch 

together with staff of the Botanical (Herbarium) Branch carried oult 

this field work which was planned in close co-operation with Mr. 

Marvel Nobleza and the Forest Botanist. Mr. A. Kanis, Assistant 

Forest Botanist joined in the field work and assisted in calculation 

of the results. The method was firs- tried out in the field in 

Leila Forest Reserve behind the Herbariwn- then in Sample ?lor ]% 

Seoilok Forest Reserve and in 10 acres of the 

http:cu.ft.Lg
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Labuk Road. Though the initial
Research Forest at Mile 45, 


aim of these studies was to identify on the ground trees which
 

soon
might be recognized on colour photographs from the air it 


appeared that our plot method supplies us with "models" of
 

Forest structure which can be used for all kind of studies of
 

After working out
forest structure) regeneration and ecology. 


we
the first results of our studies at Sepilok and Mile 45 


started to apply this method to a comparison of logged and non­

acres
logged forest. For this we chose 2 plots of 10 in the
 

Sg. Garinono - Bettotan catchment area 27 miles west of Sandakan.
 

Some fourty years ago this area was logged with high lead
 

steam engine logging. On the earliest aerial photos of the
 

Sandakan area dated 1937 we can easily detect star shaped traces
 

Mr. Nobleza reported by letter
of logging around spar trees. 


of ist November, 1963: -


I The area was totally logged-out except for a few
 

small patches. A number of small crowns were left
 

(probably non­standing and some with large crowns. 


Appearance or
commercial) dotted here and there. 


the same area on the 1965 photos.
 

A great change in the whole forest canopy. Small
 

crowns that were left standing in photos of 1937
 

have grown much larger though not as large as the
 

in the untouched forest. Tree
neighbouring crowns 


crowns have also appeared on areas shown as totally
 

logged in 1937 photos.
 

On the whole the tree density of the logged-over area
 

is very good considering that the area has only a
 

period of 40 years of regeneration."
 

From the Manager of Sabah Timber Company Limited (formerly
 

we received very useful technical informat-
British Borneo Timbers) 


ion about the logging methods followed. He auoted from a report 

made in 1951 by Mr. PoY. Robinson from which we give here an 

excerpt t­
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" The system employed at Bettotan was the use of a steam 

loader and two steam yarders to a side. The loader
 

proceeded to her loading spar along side rail, generally
 

1,000 feet away by draging herself on skids under her
 

own power; she hauled the timber within a radius of 1000
 

feet around the spar. Two logs per day had to be supplied 

to each unit for the purpose of firewood which meant for 

the whole Bettotan yarding and transport system 14 logs 

per day were consumed, or a monthly conservative estinate
 

of 40,000 cubic feet. We very often had to leave standing 

in the jungle Selangan Kacha (Shorea acuinatissima),
 

Keruing (Dipterocarpus) and Kapur (Dryobalanops)."
 

Selection of Plots
 

Iwo square plots of 10 acres each were selected on the aerial
 

photos. Plot I a logged area South East of a small creek in the 

forest and Plot II unlogged North West of this creek. The slopes 

of the areas and the soil and drainage conditions are almost the 

same. From study of old maps shown to us by the Manager of Sabah 

Timbers we conclude that the area was logged around 192D (see map). 

Technique of enumeration 

A gang of one Forest Ranger and three Labourers divided the 

plot in numbered subplots with simple trails cut in the undergroth 

and putting numbers of each plot at the boundaries of rhe 100 sub­

plots. It appeared quite possible to note and enumerate all trees 

above 6 ft. girth within a distance of half a chain ("3 ft.) at 

both sides of the trail. The route of traverse was noted on a 

map of the plot and positions of the trees were noted '.ith D for 

distance from plot boundary, L as left of trail, R distance at 

right of trail. The g-irth of trees was measured or estimated ansi 

identifications were made at the spot under supervision of the 

Forest Botanist:, Each tree enumerated got a number wn -n %-as 

painted on the bole. Trees which were difficult to identiy ',er-I 
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collected afterwards by our professional tree climbers. It
 

appeared to be possible with a party of about 10 men to enumerate
 

this way 20 acres in 4-5 days time. The measuring of the
 

location of each tree appeared to be rather time consuming but
 

it is indispensable for locating individual crowns on the air
 

photos and for studies of the pattern of distribution of species.
 

Special notes were made about defect of crowns and boles. In
 

the process members of the Cartographic Branch learned to
 

recog-nize the common trees from bark, slash and leaf charactcrs.
 

In the loged forest we included trees of 4 ft. girth and
 

above however without giving a complete enumeration of cla. 4 

and 5 except for individuals of Anthocephalus cadamba, a tre'
 

which we wanted to study more in detail. In plot II (unlogged)
 

we enumerated only trees above 6 ft. girth. It will of course
 

be possible to make in the future the enumerations complete for
 

all trees above 4 ft. girth.
 

Discussion of the Results
 

We have not yet made any, special study of geology and 6oils 

of the Garinono area. Recently Collenette has distringtuished 

a new Garinono formation (see ann. Report Geol. Surveyz, 19,'4), 

probably of upper m-iocene agej blue clay with sedimentary aind 

volcanic rocks. Possibly the result of a submarine mudflow or 

mud-volcanos. (See Annual Report Geol. Surveys 19063 for :ore 

recent ideas on origin and distribuTion of the Garinono. 

The general forest composition of the Sg. Garinono ara is 

very similar with the flat or slig'htly undulating terrain on the 

Sandakan Peninsula and Lokan peneplain. Differences in L-eoloc'
:ical 

age and rock formations seem to be smoothened out by a soi' 

formation of rather uniform fertility, most similar to cla.' 

alluvial soils in the sandstone and shale areas. On such -oils 

we always find among the emergents a fair amount of hoxre 

leotoclados and hih freauences of Drvobalanoos lanceoi:rt. 

Parashorea roc.ella and ... aalaanonan and DioterocaruLt 

caudi-ervs and more soarsely lar-e -.ees of Sh-orea ,-, , s _: 
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and some sparse Selangan Batus (Shorea atrinervosa, 2. superba)
 

and Melapi (S. symingtonii) besides a sprinkle of Red Seravas
 

other than Majau.
 

In the understorey is by far the most frequent tree with 

girth above 6 ft. the iron wood tree Eusiderox-lon zwa_,er$, 

local name Belian. The further understorey is a mixture oL 

some LeEturmes, Lauraceae, Gonysvlis Lithocarous, Dio-pyro., 

Neoheiul Guttiferae, irvingia and Pentace, most of which 

occur only with one tree per 10 acre. 

lhe logged plot has more or less the same composition only
 

an occassional different species of Selangan Batu (Shorea
 

domatiosa) and two species of Hopea and a few rare non-Diptcrocarps
 

again only 1-3 trees per species per acre and most of these
 

restricted to the smaller girth classes.
 

not
 

on
 

The species composition between the two plots is 


considerably different though the unlogged plot is slightly 


higher ground along a ridge.
 

The following table gives an impression of number of trees
 

and species of trees above 6ft. girth. 

No. of trees Total species tree.s 

above 6 et. (commercial in brackets) 
ginr.h 

Plot I (logged) 107 (;0) I6 (177 sp.) 

Plot II (unlogged) 113 (70) 37 (i5 sp.)
 

forest is decidedly ncr poorer in commercial -treesThe logged 

than the Lunlogged. The amou.t of species and trees of non­

(all above rz. except Dipterocarpscommercial species trees L irth 

and iron wood) is as foliows :-


Plot I (logged) 27 trees - 1- species.
 

Plot- 1I turz~oc--,-d) -ree6 -19sees 

,) Commercial zrees: 4-.-,erocarps ind -elian. 

/
 



- 21 -


From this we see that the logged forest had 2.7 non­

commercial trees per acre and the unlogged 4.3. The number 

of species is practically the same. Quite a number of the 

so-called non-commercial trees of more than 6 ft. girth would 

be useful if utilization would improve. Calculated in 

numbers of trees we can state that 3O per cent of the emergent 

trees belong to the commercial trees. We should not forget 

that in volume this percentage is still higher, about 9' pei, 
cent at least. 

From our studies in Sample Plot 15 and in one acres of 

the 10 acre sample Plot at Mile 45 we learned that the greatest 
amount of tree species (30 per acre including 3 commercial 

species) occur- in classes below the 6 ft. girth class which form 

together about half of the biomass of the forest. 

Total Volume of Dirjterocarns and Number of Irees Per Acre. 

The commercial volume per acre in the Sandakan Peninsula -

Lokan Peneplain area varies roughly between 1000-2500 cu.ft., 

in exceptional cases 3000 cu.ft. per acre. Actual outturn 

figures are lower because 20-40 per cent of the trees may be 

defective according to figures collected by the Forest Cartographer 

Mr. E.C. Francis in Research Plot 91, 300 acres and in a 101i acre 

Plot at Lungmanis R 5 roadside (Manager Sabah Timbers, in litt.). 

The Forest Cartographer calculated that in a 100 acre test 

area there were about 1010 crowns of 35 ft. diameter and above 

representing approximately 360 commercial trees of 6 feet girth 

and above with a g-ross timber volume of 2.459 cubic feet per acre. 

This would represent 3.6 commercial trees per acre. in sample 

Plot i5 we have the high amount of 15 trees per acre with the 

highest known volume of 3500 cubic feet (including ironwood). 

In that plot it is likely that about 20 years azo pre-felling 

regeneration methods were applied which amounted to killing of 

overaged and defective trees without disturbing_ the- natural 

floristic composition of this foresz. 
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For a rough calculation of the volume of Dipterocarp 

timber in sample Plots I and II we have used the following 

simple table based on g-irth classes only. This table is 

based on North Borneo Forest Record No. 4 and has been prepared 

by the former Silviculturist Hr. D.I. Nicholson. 

Girth Class (breast height Tree Volume Cu.ft. 

or above buttresses) 

1- 2 feet 4
 

2 - 3 feet 13
 

3 - 4 feet 29
 

4-5 feet 51
 

3 - 6 feet 34
 

6 - 7 feet 126
 

- § feet 12
 

- 9 feet 247
 

9 - 10 feet 319
 

11.) - 11 feet 405
 

11 - 12 feet 507
 

12 - 13 feet 631
 

13 - 14 feet 779
 

14 - 15 feet 945
 

15 - 16 feet 1159
 

16 - 17 feet 1400
 

17 - 18 feet 1650
 

15 - 19 feet 1900
 

We can now put our records of the sample plot in tables III
 

and IV which shows the distribution of trees over the girth classes.
 

We get from this the following distribution of Dipterocarps:-

Class: 4 5 6 " 3 9 10 11 12 1 14 15 16 17 1 199 


Plot I ilog-ed) 21 2! 1" 19 6 2 - I -


Plot !I 15 14 9 0 2 2 - ­

(uniogged)
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According to theory the logged forest sbould have a relative
 

high amount of non commercial trees because these were left and
 

not poison girdled 40 years ago. However, we can see from
 

Table III and IV that the logged forest hps 39 trees above 6 ft.
 

girth and the unlogged 62 trees. Assuming that only trees between
 

6-12 ft. girth are sound. we find
 

Plot I (logged) 67 trees
 

Plot II (unlogged) 59 trees
 

From this we see that the logged Forest has quite an adequate
 

stocking of trees at half the time of the rotation. The volume of
 

these trees is also already considerable.
 

TABLE V
 

Volume of Dipterocarps in Cu. ft. in 10 Acres
 

Plot I (loe£ed) 	 Plot II (unlogged)
 

Class 	4 ft. 21 x 51 = 1071
 

5 ft. 21 x 84 = 1764
 

6 ft. 15 x 126 = 2268 15 x 126 = 1890 

7 ft. 15 x 152 = 2730 14 K 182 = 2580 

8 ft. 19 x 247 = 4693 9 x 247 = 222^ 

9 ft. 6 x 319 = 1914 8 x 319 2552 

10 ft. 4 x 405 = 1620 9 x 405 = 3645 

11 ft. 2 x 507 = 1014 2 x 507 = 1014 

12 ft. 3 x 631 = 1893 2 x 631 = 1262 

13 ft. 4 x 779 = 3116 

14 ft. 1 x 943 = 943 5 x 948 ­

15 f;. 2 x 1159 = 21'-, 
= 16 ft. 	 1 x 1400 140( 

16 ft. 1 x 2150 = 2150I 
20 ft. 

19915 

299&
 

Total 	volume above 6 ft. girth 17.050 cu.ft- in Plot I. 
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DIAGRAMMATIC STRUCTURE OF DIPTEROCARP FOREST IN SABAH
 
(TOP CANOPHY, INTERMEDIATE, POLE, SAPLING AND SEEDLING )
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Watershed Conservation and Management Research
 

Program in the Philippines -/
 

by
 

Philippine Delegation 
2/
 

Background and Supporting Information:
 

Philippine watersheds are continuously and increasinoly
 

being encroached upon exacting serious degradation of bio­

physical and socio-economic resources. Consequently, vast areas
 

of upland watersheds have become virtually unproductive and very
 

unstable ecosystems. Current estimates indicate that abouL five
 

million hectares of Philippine watersheds are grasslands. Only
 

about 30 percent of the total land area of the country (30 million
 

hectares) are under forest'icover. Approximately 66,000 hectares
 

of the remaining forest cover are destroyed annually (2). The
 

hydrologic behavior of about 1.4 million hectares of watersheds
 

it: the rhilippines are considered critical. These watersheds
 

continue to be the major sourses of accelerated soil erosion,
 

flash flooding and related hydro-physical deteriorations that
 

are seriously affecting multi-million pesos infrastructure projects,
 

over
productive agricultural lands and other ecological imbalances 


a wide spectrum of land scenes (9).
 

I/ 	Paper presented at the ASEAN Workshop inWatershed Conservation 
and Management Research Prograrmme by Philippine Delegates, 
Kuala Lumpur, Malaysia, Sept, 3 - S, 1979. 

2/ 	Philippine Oelegates: Dr. Severo R. Saplaco, Watershec Manage­
ment Specialist and Asst. Professor of Watershed Management,
 
L'PLB College of Forestry, College, Laguna; Forester Bernardo
 
3. Jasmin, Chief, Watershed and Range ?esearch clivis-,n, :orest 
Research Institute, Collece, Lagna; Encr. Jose D. Castro, 
Manager, Watersned Managemenc e~artment, National Oo-er
 
Corooration, Metro Manila, Fores:er E.uardo a -.3an, 
Forest ?roteo...ior and :nfrastruc-ure D'isior, Bureau of : o rest 
Oeveapment, lisayas Avenue, :uezon City, Metro ,an-a; irc 
Mr. 	u1us ,] is: Ministry of oreign A :airs.
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Flash floodings and their consequent destructive effects
 

on bio-physical resources and human lives are increasingly get­

ting serious through the years. The big floods on 1972, 1974,
 

1976 and 1978 which destroyed properties worth million of pesos
 

and claimed human lives in Cental Luzon are clear manifestations
 

of the greatly disturbed and unstable hydrologic behavior of
 

the degraded upland watersheds.
 

Accelerated loss of valuable soil and nutrient resources
 

from the watersheds due to soil erosion increases the degrading
 

influence of flash floodings, In Lake Buhi, Luzon (home of the
 

smallest fish in the world), a little over 20 thousand cubic
 

meters of eroded soil isdeposited every year (3), Soil erosion
 

impoverishes not only the land but eventually causes irreversible
 

and detrimental impacts on the aquatic resources of Lake Buhi.
 

In the Pantabangan multi-purpose reservoir, about 50 percent of
 

the watersheds is open land, Similar situaticn excists in the
 

watersheds of the Ambuklao and Binga reservoirs, two (2) important
 

multi-million pesos hydroelectric dams in the country, Many cases
 

of deteriorated watershed conditions abound from the northern
 

down . the southern part of .he country, Cases or minor dust 

stbrms have n -he ) e se stcmsbeen oz:ser'ved 4 ,rTh 5us" 

are ind'ca:'ons of sarious ddeteriorations, More watershed 

.. e..riora:; ns are ex.ected rc occur due to . c:a.e :oDulation 

3. .. manageme...r!aies are 

ev 1oe C 3?raiz -,:' 
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There is an urgent need to check the continuing degradation
 

of watersheds in the country. Effective watershed management
 

and developmental strategies have to be evolved and operationalized
 

through intensive research to restore, improve and harness the
 

productive as well as protective potentials of the watersheds (7).
 

In so doing, economic prosperity is close harmony with watershed
 

resources conservation (soil, water, forage, timber, etc.) and
 

environmental stability could be promoted (1).
 

Research Orientation, Research efforts on watershed conser­

vation and management in the country used to be fragmentary and
 

at best, minimal. There was hardly any unified, well defined,
 

integrated and coordinated efforts tn address relevent research
 

issues on watershed conservation and management. This situation
 

resulted to the dearth of scientific data that could form the
 

bases in evolving and operationalizing viable and beneficial
 

watershed conservation and management strategies.
 

It was in 1972, when the Philippine Council for Agriculture
 

and Resources Research (PCARR) was created that a coordinated
 

research effort in agriculture and forestry resources, which
 

includes watershed resources, was operationalized. PCARP is the
 

coordinating and monitoring agency of the national government
 

,or all researches in agriculture and fcreszry researches, This
 

institutional set-up helped facilitated the identification and
 

implimentation of pricrity research procrams in the ?hilicoines.
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Currently, watershed conservation and management research
 

efforts are not only coordinated but also reoriented towards a
 

holistic, integrated and interdisciplinary approach geared towards
 

countryside development inclose harmony with the prom6tion of
 

environmental stability. This is a research strategy whereby
 

research issues/problems are addressed simultaneously, from its
 

bio-physical to its socio-economic as well as institutional
 

components. Specifically, the Upland Hydro-ecology Research
 

Program of the University of the Philippines at Los Bahos (UPLB),
 

has been operationalizing this research scheme (5). Some forestry
 

research programs of the College of Forestry, UPLB, were concept­

ualized within the framework of this strategy. The Ministry of
 

Natural Resources, through its Forest Research Institute is
 

likewise adopting the holistic approach of addressing research
 

issues in watershed conservation and management under the PCARR
 

system. As such, a number of research programs isnow oriented
 

and operationalized using this research strategy. It is anticipated
 

that in the next few years, this research strategy would become
 

the standard guideline in addressing watershed conservation and
 

management research problems. Inevitably, the use of limited
 

researcn resources would be op: and 'he same tii'e
'nzed at 


maximize :n- generation of scient4f~c taca as bases in evolving
 

Si3Die anJ bene7icial watershed conservation and maragement
 

al terna:ives.
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.
Withthe-shiftin-researchcoordinaton,,orientation and.
 

thrust, itis expected that current researches inwatershed
 

conservation and management stand benefited. It isalso expected
 

that scientific data generation would be significantly accelerated.
 

Research Capabilities. An integrated, ccordinated and
 

notIstic resedrch inwatershed conservation and management can
 

only be operationalized through the collective efforts of qualified
 

research manpower supported by physical resources and institutional
 

linkages.
 

The University of the Philippines at Los Bahos (UPLB),
 

College of Forestry, inclose collaboration with other units of
 

the U,iversity has a very qualified core staff to operationalize
 

the holistic, integrated and interdisciplinary research approach
 

on wat.rshed resources conservation and management. The research
 

staff and physical resources of UPLB can be further strengthened
 

by an equally qualified staff and excellent physical resources
 

ifnatioral and international agencies within the University
 

complex. The Ministry of Natural Resources, through its Forest
 

Research Institute (FORI) isa national government agency that,
 

,,,ith its graduate scholarship program, has an increasing number
 

'i i,;'erdisclpilfndry qualified research staff in its Watershed 

and other.technical Divisions. The Southeast Asian Regional Center
 

,or Gradb:e Study and Research in Agriculture (SEARCA) is also an 
agency within thA, Iniversity complex that isvel 

' -. onr reearch endeavors in con­:,"ei prrmote the 

. * t, 

.. • ,." .; 
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Other agencies that can lend technical and resource research
 

supports include national government offices such as the National
 

Power Corporation, National Irrigation Administration, Natural
 

Resources Management Center, Man and the Biosphere, Technology
 

nn the whole, the University
Resource Center and many others. 


of the Philippines at Los Bahos, primarily through its College of
 

Forestry, a recognized center of Forestry education in Southeast
 

Asia, is technically qualified to form the core of a research
 

group to implement the holistic, integrated and interdisciplimary
 

strategy of doing relevant and priority researches inwatershed
 

conservation and management.
 

Current Research Programs:
 

Watershed conservation and management research is very recent
 

itwas only in 1972 that a coordinated
in the Philippines. 


research ef~ort in watershed resources management was formalized.
 

Prior to 1972, recording flumes to calibrate two pine watersheds 

in the Mountain Province were installed '9). Mini-weather station 

comprising of sunshine recorder, evaporation pan, wind vane, 

anenometer, hydro-thermograph, and few other instruments were 

om.-oex.. A". oresent,eth,t seeseins. l~IV ne sattie watershec :ninstalle n~- same wa I 

instrumentatiors are still oerar:inal . n addition to these 

ins:alled f:rinstumentaticns, fe stream gaging stations were 

R! as follows: two H-flumes 4nwacershed management studies by 


rasslanc ,alersne~s, one V-:oI:n weir secondary ciDteroCar
 

in tne aest,s
: q-notzh zssy :esire 

tj 3 s-re ! >~ r4s' .r 2 erosin a!terns 

,res: and c 12a' .eirs 

anc uses n :se ar-s. 
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Stream gaging efforts were also started attwo major streams
 

of the Makiling Forest. These instrumentations has been abandoned.
 

Other sporadic researches along watershed conservation and manage­

ment include few studies of surface runoff, rainfall interception
 

and soil erosion control measures. Other than these few and
 

sporadic research efforts, not much research work on conservation and
 

management of watershed resources has been undertaken.
 

On-going research programs on watershed conservation and
 

management after 1972 include the following:
 

1. 	Upland Hydro-ecology Research Program;
 

2. 	Hydrology of an Upland Farm;
 

3. 	Hydrometeorological Characterization of Upland
 

Ecosystems at Mt. Makiling;
 

4. 	Forest Hydrology;
 

5. 	Plant Selection for Soil Erosion Control­

6. 	Grassland Uses Effects on Soil and Water Losses;
 

7. 	Upland Vegetation Management;
 

3. 	Socio-economic Assessment of Upland Cultivation (Kaingin)
 

Management Schemes; and
 

9. Effects of Different Crcn Covers on Surface :unoff and
 

Soil Erosion.
 

"he cetaiied tescriptions of the above on-going -esearch
 

orograms are snown n .. t.
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Research and Project Proposals:
 

Viewed from the common characteristics of ASEAN watersheds,
 

close similarities in climate, topography, vegetation and land
 

use patterns, regional research and project proposals are here­

with submitted for the consideration and approval of this body.
 

The titles of these proposals are:
 

1. Center for Upland Watershed Management for Southeast
 

Asia (CUWMSA);
 

2. Integrated Upland Development and Research Project;
 

3. Hydrologic Influences of Various Vegetation and
 

Land-Use 14anipulations, Rehabilitation and Development
 

Measures on ASEAN Upland Watersheds,
 

4. Social, Technical and Institutional Profile of Upland
 

Watershed Conservation and Management inASEAN region,
 

The detailed descriptions of the research and project
 

proposals are given in Appendix B.
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APPENDIX A
 

CURRENT RESEARCHES ON WATERSHED CONSERVATION
 

AND MANAGEMENT INTHE PHILIPPINES
 

1, Upland Hydroecology Research Program (UPLB)
 

Objectives:
 

The general objectives of the program are:
 

a. To broaden the basic understanding of upland ecosystem
 

dynamics in order that schemes for land use classifica.
 

tion/allocation of upland areas and the management of
 

kaingin, grassland, second-growth forests and industrial
 

plantations as protective watersheds in the country may
 

be improved or developed appropriately;
 

b. To establish a training center for basic and applied
 

research In upland ecosystem management in the country;
 

and
 

c, To organize a National Applied Research Network on
 

Hydroecology,
 

Methods:
 

The program is operationalizing under the concept of an
 

interdisciplinary, integrated and coordinated approach. A core 

:roun of researchers with diverse fields of interest (ecologist, 

,crclogist, biologist, eccnomist, soil and water scientist, 

D4 o-,nemi sz, sociologist, statisticians, entomol ogist, agrcnomist, 

veter~nariar, forester, botanist, physiologist, etc.) work together 

4n acdressing the various comoonents of a resear:h problem simul­

.areously, :n this strategy, 4t is believed That he .oranc'als
 

::ene-ating maximum relevart -esearch data is ennanced while
 

:rornoc:rc t.he octma" use ct scarse research, resources. 
 L 
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The experimental area cuvers a little over ten uO) hectares
 

with three (3)mini-basins. Specifically, surface runoff,
 

sedimentation, soil erosion, soil moisture content recharge and
 

depletion, streamflow and other climatic data are monitored
 

using both the plot and basin methods. The hydrologic behavior
 

of five ecosystems (old kaingin, new kaingin, grassland,
 

plantation and secondary forest) are being evaluated for compara­

tive analysis. Three slope categories (36, 50, 70 percent) are
 

also considered in the comparative evaluation of the various
 

arameters.
 

Status and Findincs:
 

The research finGings is still in progress. Preliminary
 

findings are therefore no: conclusive at this time.
 

2. 	Hydrology of an Upland Farm (UPLB)
 

Objectives:
 

This research project has the following objectives:
 

a. To evaluate the water budget of an upland farm 

subjected to different cropping patterns; 

b. 	To evaluate surface runoff, soil erosion, soil
 

moisture content and suspended sediment associated
 

with the various cropping patterns;
 

c. To develop regression models of surface runoff,
 

soil erosion, soil moisture conten: ano suspended
 

sediment; and
 

d. 	To analyze chemical quality of surface runof from
 

the various cropping pattern.
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Methods:
 

The plot method (4) is being used to monitor various
 

hydrologic parameters on areas under various cropping patterns.
 

These parameters include surface runoff, soil erosion, suspended
 

sediment and moisture content, Other data being monitored
 

include rainfall, evaporation, relative humidity, sunshine
 

duration, temperature and wind velocity.
 

The plot area is eight (8) square meters replicated three
 

times. The plots are located on an experimental site of the
 

Uoland Hydroecology Prograin, about one hectare in size, 
 Compa­

rative analysis of the hydrologic cropping patterns shall be
 

undertaken.
 

Status and Findings:
 

The research project is just being implemented. In the
 

next two years, data should be available for comparative analysis.
 

3. 	Hydrometeorological Characterization of Upland Ecosystem 

at Mt. Makiling (UPLB): 

Objectives:
 

The research oroject has the following ctjectives: 

a, To develoo regression models of sur.-Fca runof, 

soil mcist- re :or.eqt and sus~er'ded sed e t. 

b. 	 To evaluate :-e h9yirologic banav zr "ive /.,Iand 

ecosystem; 

C.: ... ... udet or -he 'ar~cs 'Ja ' 

ecosvs".ms 
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Methods:
 

The plot and basin approaches are employed to monitor
 

hydrologic data from the five upland ecosystems. These hydro­

logic data include surface runoff, soil erosion, soil moisture
 

content and suspended sediment. 
Other data being monitored
 

are rainfall, 
relative humidity, wind velocity, solar radiation,
 

evaporation, soil and air temperature.
 

The Dlot area 
is eight (8)square meters replicated three
 

times for each ecosystem. The basin area ranges from 0.8 to
 

5.95 	hectares. Three slope categories (36, 70, 50 percent) 
are
 

also considered along with the five upland ecosystems.
 

Comparative analysis of the hydrologic behavior associated
 

with the five upland ecosystem are being undertaken.
 

Status and Findings:
 

The research project is still inprogress, Preliminary
 

data analyses show the following:
 

1. Rainfall intensity is a significant variable in predicting
 

soil erosion and sedimentation;
 

2. Average surface runoff from the five ecosystems increases
 

with increasing slopes;
 

3. 	Surface runoff was 
highest at the old kaingin, followed
 

by new kaingin, secondary forest, and grassland;
 

4. 	Surface runoff accounted for an average of 6.4 -ercent of 

the total runoff producing airfall; 

5. 	Soil moisture :ontent acccunted zor about 20 oercent of 

-otal oroducingt 	 -e runoff rainfall, 
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4. 	Forest Hydrology (FORI)
 

Objectives:
 

a. To study the streamflow characteristics and sediment
 

yield pattern as affected by land use and vegetation;
 

b. To establish the relationship of rainfall with quick
 

flow or direct surface runoff and delayed flow or
 

base flow with changes in land use and vegetation,
 

c. 	To determine possible changes in water yield or
 

quantity and water quality due to introduction of
 

watershed treatments in selected sub-catchments; and
 

d. To determine the variability of streamflow throughout
 

the year due to land use changes or soil and conser­

vation measures.
 

Methods:
 

In these studies, the paired and single-watershed techniques
 

are used with post treatment calibration. In the paired-water­

shed, two adjacent small catchments, are selected. One catchment
 

is treated after calibration period, while the other is left
 

untreated. Insingle-catchment, treatment follows immediately
 

after calibration period. Measurements of streamflow, sediment
 

yield, precipitation and other useful climatic data are monitored
 

throughout the study period. The effects cf treatments .rill be
 

evaluated in terms of changes of relationships between the
 

treated and control catchments. For single-catchments,' the
 

relationship of rainfall and streamflow isused.
 

Under this research project, the hydrology of four major 

forest types are being studied, namely: grassland, secondary 

dipterccarP forest, pine, fores:, and rossy forest. At oresent 

the treatments are burning, kaingin or Primitive cultivation 
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inuplands, terracing for vegetable garden, change of vegetation
 

from 	grass to trees or from tree species to another species.
 

Other treatments like timber harvesting, cutting intensities,
 

road 	construction, and other land use practices relevant to the
 

study are being considered
 

Status and Findings:
 

All studies under this project are still 
in their calibration
 

period. Treatments will be introduced after significant correla­

tions or relationships in the catchments during the calibration
 

period is attained.
 

5. 	Plants Selection for Soil Ercsicn Control (FORI)
 

Objectives:
 

The 	project aims:
 

a. 	To assess different plant species (endemic and exotic)
 

for their adaptability and suitability for soil
 

erosion control in varying tes; 

b. 	To determine the effectiveness of methods inestablish­

ing vegetation for controlling soil erosion under
 

local conditions; and
 

c. To detertemine the rate of stabilization by the different 

rehabilitation methods. 
Methods:
 

Different structural and vegetative measures or combiration
 

of both are es-ablished in varying sites ard compared in their 

effc: iveness ':l c.n rolling erosion, Plant species possessing 

desirble ual :es f*or soil erosion crr.trol ar' tested and 

screened for their adaptbil ity and sui-ability in different 



..... . . ... . 

If
 

are "" " or 

disturbE . :-;" rate of growth,r.e biomass 

proauc-3,., :,oil loss unocr edch plant cover and reproduction
 

or seed heads. Methods of vegetadon establishment are like­

wise compared.
 

Status and Findings:
 

The project is in progress. Initial findings show that in
 

areas below 1500 meter a.s.l. species found effective and
 

providing prompt cover for eroding soil are the African star
 

grass (Cynodon plectostac!,us), guinea grass (Panicum maximum)
 

Schofield stylo (Stylosanthes guyanensis)'and Giant ipil-ipil
 

(Leucaena leucocephala). Inhigher elevations, Kikuyu (Penni­
4 

setum clandestinum), and Alnus )Alnus naritimus and Alnus
 

neoalensis) are proving superior to other species that were tested.
 

The use of soil amendments or fertilizers proved very
 

effective invegetation establishment ineroded sites. The
 

project isstill inorogress with further introduction of more
 

species.
 

6. Grassland Uses Effects on Soil and Water Losses (FORE)
 

Objectives:
 

The project aims:
 

a. To determine the amount of surface runoff and sediment
 

yields on a srassiar d slope;
 

5. To deermimne e changes of impor-.ant hydrologic 

characceristics of ahe as
soil affected by grassland
 

ream,.ns Cba \
 

,,,o
 

http:ream,.ns
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Methods:
 

The ,paired plot method of assessing treatment effects was
 

used with one plot as the control and the four plots treated
 

each with (1)annual burning, (2)cultivated and planted to corn,
 

(3)cultivated and planted to rice, and (4)moderate grazing.
 

Surface runoff and sediment yield every storm flow were measured
 

throughout the study. A three-year calibration period was
 

followed by a 4-year treatment period. Hydrologic characteristics
 

of the soil were evaluated before and after the treatments,
 

Status and Findings:
 

The continuation of this project is awaiting financial
 

support. However, partial results has been published.
 

Findings indicated that the undisturbed burned plot had 

the highest increase of surface runoff - 25.2 percent, followed 

by corn plot - 16.1 percent, then rice - 12.6 percent. Runoff 

was lowest in the protected and moderately grazed plots. Altho-c,ii 

the undisturbed burned plot had the greatest increase in surface
 

runoff, it had the least sediment yield. The rice piot prcduced
 

the most sediment followed by corn plot. The pro-cted n 

moderately grazed plots had also the icas; Sediment. ' :fica:= 

improvements in the soil structure of the protected plot was no;.,d 

with increased organic riatter, but significantly reduced in -urred
 

and cultivated plots, With cultivation on grassland slooes,
 

the frequency of surface runoff causing soil erosion .i re 
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7. 	Upland Vegetation Management (FORI)
 

Objectives:
 

The p-oject aims:
 

a. 	To determine the rate of sedimentation from different
 

upland a,]rculture cropping patterns, 

b. Tr deteniire the effects of successive partial 

cuttinQs ur streamflow and sediment production. 

c. 	To assess streamflow characteristics and sediment 

yield chang~es as affected by different tree plantation 

sc"cking rates. 

d. 	T:) evaluate ectiveness of agro-forestry as a
 

revegeta tion stratecy for upland watersheds.
 

Methods:
 

The plot a:ndaire. catchment methods of assessing treatment 

effects oF iar.-! usa re used in this project. Treatment effects 

are express-d - .ens of the ch'nnes in paraireter values asso­

ciated wi~h . crr and :reared plots from calibration to 

".ttree,,." ._.i 

Stacus and -',mfiC:; 

The.d 4 es ,rer 'his orojec are in their establishment
 

pnhas-s, 
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B. 	Socio-economic Assessment of Upland Cultivation (kaingin)
 

Management Schemes (FORI)
 

Objectives:
 

This project has the following objectives:
 

a. 	To determine the most effective approach and medium
 

of communication in order to gain the interest of
 

cultural minorities towards reforestation and conser
 

vation of watershed resources.
 

b. To assess changes in the socio-economic patterns of
 

kaingineros as a result of Cifferent kaingin manage­

ment schemes.
 

C. To determine the factors influencing the
 

success or failure of the kaingin control project,
 

Methods:
 

A periodic survey of the socio-economic trends of upland
 

cultivators (kaingineros) and evaluation of watershed values
 

or kaingin areas with varying management strategies shall be
 

conducted,
 

Status and Findings:
 

Studies under zhis project are recently initiated and 

results will be fort~nccriing. 



APPENDIX B
 

RESEARCH AND PROJECT PROPOSALS
 

(CUWMAR)

LCENTER FOR UPLAND WATERSHED MANAGMENT 	IN THE ASEAN 

REGION 


I. Project Background and Detailed'Description
 

A. 	 Background 

Upland watershedu are unique and complex ecosystems. 

They 	include not only bio-qysical but also sociological,
 

The watersheds can
institutional and human components. 


support diverse faunal and floral population which when
 

left alone are the basic components of an ever dynamic and
 

also the
stable ecological complex. Upland watersheds are 


major settings of man's management and developmental efforts
 

political, social and institutional
for economic as well as 


benefits. However, many upland watersheds, in the course
 

of man's management and developmental manipulations, have
 

been wantonly misused, such that their potential role for
 

ecological
economic development and as basic component for an 


stability ic seriously jeopardized.
 

In the Philippines, just like in many countries, upland
 

watersheds support vital hydroelectric plants. They are also
 

.the major water sources for domestic, agricultural and industrial
 

users. 
 In additioa, upland watersheds act as physical barriers
 

to stave off potential eavironmental and ecological extremities.
 

for agricul-
Furthermore, upland watersheds are potential sites 


future
tural and/or industrial expansion to satisfy iemands of 


generations; natural resource oase ror outdoor and other
 

as natural resource base
related recreational activ::ies; and 


for :eretual fauna and flora' gene pools.
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of many upland watersheds can become
The abusive use 


to increasing population pressure
acute in future years due 


unless appropriate technical, management and administrative
 

mechanisms and strategies are developed for their effective
 

management and conservation.
 

The Centre for Upland Watershed Management for the ASEAN
 

Region (CUWMAR) hopes to institutionalize upland watershed
 

management and conservation efforts in ASEAN countries and
 

be the forerunner in identifying common upland watershed
 

basis in evolving and operationalizing
management problems as 


effective watershed management and development strategies
 

for the region.
 

B. Scope of the Project
 

The project shall establish, support and operationalize
 

a regional center for upland watershed conservation and
 

management for ASEAN countries.
 

The duration of the project is continuing. The main
 

located in -he Philippines after
office of cW, snall be 


Country
consultation wirh all ASEAN member countries. 


branch oflices of . may be maintained.
 

The obJec:,3 of . are:
 
ro -u.p
-a: 

I. To ope:aional.ze and su=port a regional set-up
 

deigner" to -ooL ezi stoat otzimai use of ,imited but
 

czmman u:..nl 'ater3te management an- rescurces In the
 

onV 

http:ope:aional.ze
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2. To initiate and/or support research, training and
 

extension/developmental projects for an effective ASEAN
 

upland watershed management strategies;
 

3. To evolve common standard/criteria/guidelines for
 

the identification/classification of ASEAN upland watersheds;
 

4. To initiate and strengthen international linkages
 

effective upland watershed management and conservation;
on 


5. To develop self-su taining and income generating
 

projects on upland wate sheds designed to promote countryside
 

development in the ASEAI region;
 

6. To generate fu..ds to support research, training and
 

extension/developmenta' projects on ASEAN upland watershed
 

conservation and man; ement;
 

7. To document and evaluate upland watershed management
 

orientations, poLicies and strategies in the ASEAN region;
 

8. To evolve methodologies and strategies for a
 

systematic data generation, storage, retrieval and analysis
 

for ASEAN upland watershed conservation and management;
 

9. To evolve effective management and developmental
 

guidelines for ASEAN upland watershed management;
 

IC. To promote, institutionalize and strengthen regional
 

cooperation in upland watershed conservation and management
 

among ASEAN countries;
 

II. To develop a systematic method of initiating,
 

xonitoring and coordinating a-' research, training and
 

e;:ension/ievelopmental strat e4es for an effectiv- upland
 

.atersne- conservation and management -n AS*AN :our.ies.
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C. Detailed Project Description
 

1. Project Inputs
 

a. 	Technical Support
 

Technical support/expertise for cuwmAR shall
 

come from ASEAN member countries. However,
 

necessary but currently unavailable technical
 

ex: ertise/manpower shall come from outside sources
 

such as foreign consultants or through manpower
 

training and staff development. It is intended
 

that staff development and manpower training be
 

accelerated to finally take over the functions
 

of foreign consultants.
 

b. 	 Manpower Training
 

As envisioned, a manpower training and
 

staff development shall be accelerated to fill
 

in the necessary technical requirements of
 

CUWM. A... As such, ASEAN expertise on watershed 

conservation and management have to be determined 

soonest, in order to determine additional 

expertise or :echnica1 support that could be 

filled in by foreign consultants, and finally
 

replaced by zrazned staff from ASEAN member
 

countries,
 

'V0
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c. Field and Laboratory Equipment
 

Field laboratories/experimental sites shall
 

be obtained from government lands, either frnm
 

national government offices, state universities
 

or other instrumentalities. The bulk of labora­

tory equipment for CuWMAR shall come from exist­

ing facilities of ASEAN member countries and
 

from purchases.
 

2. Project Outputs
 

The establishment and operationalization of CUWMAR
 

will institutionalize watershed conservation and manage­

ment among ASEAN member countries. It is expected that
 

CUWMtAR will enhance the beneficial and optimal use of 

watershed resources in the ASEAN region, through the 

satisfaction of CUWMAR's various objectives. 

3. 	 End-of-Project Status
 

It is intended thatgcwmA'sis a continuing regional
 

institution designed to promote and enhance the beneficial
 

and optimal use of watershed resources in the ASEAN region.
 

CUWnz.R shall be a regional institution that will 

serve as 	the forerunner of a well developed,
 

productive and protective watershed ecosystems in
 

the region.
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[. Project Analyses
 

A. 	Technical Analysis
 

The Center (CUWMAR) aims to institutionalize all
 

current and future watershed conservation and management
 

efforts designed to promote a well developed, productive
 

and protective watershed ecosystems in the ASEAN region.
 

It cannot be over-emphasized that watersheds and their
 

resources are 
vital components for socio-economic and
 

institutional development in any country. Watersheds also
 

stave off serious environmental
act as physical barriers to 


and ecological imbalances and extremities. Consequently,
 

of current
proper use of watershed resources in the light 


and future constraints and developments have to be developed.
 

Through CuLwm it is expected that common pool of regional
 

watershed resources (physical, institutional, technical,
 

etc.) are optimally used and developed to enhance the
 

productive and protective values of watershed ecosystems
 

harmonized with the maintenance of environmental quality
 

and 	ecological stability in the region.
 

B. 	Financial Analysis ana Plan 

Table 1 shows a capsulized five-year budget for C1M?. 
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Table 1. Capsulized Five-year Budget for cUWMAR. (US$1OOO)
 

ITEMS 	 Y E A R
 

1 	 2 3 4 5 

A. 	 Personal Services
 

Salaries 150 150 150 150 150
 

Wages 25 25 25 25 25
 

Honoraria 30 30 30 30 30
 

B. 	Supplies and Materials 15 15 15 15 15
 

C. 	 Capital Outlays 

Buildings and furnishings 2000 - - - ­

Transport/Vehicle 50 - - - 50 

Laboratory/Office Lquipment 100 - - - -

D. Operating/Maintenance 	 30 30 30 30 30
 

E. 	Contingencies 25 25 25 25 25
 

T 0 T A L 2425 275 2?5 275 325
 

The above capsulized budget is for a period of five
 

years. It is envisioned that as soon as CILMEAR is approved
 

and adopted by ASEAN member countries, a continuing source
 

of fund shall be identified and institutionalized.
 

C. 	Social Analysis
 

The functions of include
i'MR three major components: 

research, management/development and extension. All these 

maor funczional components are expected to generate far­

reaching socia.Ienef"i:s not on y -n terms of inr'dividual 

country but aso AnEA- rezion as a whole. 
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Through research, necessary basic and applied data are
 

generated which will form the bases in evolving viable,
 

realistic and beneficial strategies for a well developed and
 

managed watersheds. Finally, in order that the benefits of
 

a well developed and managed watersheds will permeate to the
 

greater mass of the common people, an intensive extension
 

service 6 necessary. In short, in the process of operation­

alizing the major functions of C UMAR, direct and beneficial
 

multiplier benefits arc generated for the welfare of society
 

of an individual member country in particular, and the ASEAN
 

society in general.
 

D. 	 Economic Analysis
 

The direct economic benefits that could be derived
 

from a well managed and developed watershed depends on
 

the intensity/magnitude of development or management
 

activities imposed on the watersheds. It cannot be over­

emphasized that the potential economic benefits that
 

could be derived from efficient use and development of water­

shed resources are tremendous. In addition to the direct
 

economic benefits are the zromot'n.of indirect values
 

such as stable and zrotctive 4%:ershed ecosys:ems and
 

quaitv environment.
 



III. Implementation Plan
 

YEAR
 

1st 2nd 3rd 4th 5th ....N 

0 1 2 3 4 5....N 

A B C 

for institutional and government
A - Establishment of contacts 

support for C2MW.AR 

- Formation of technical working group from ASEAN member 

countries 

- Formation of administrntive set-up for 

- Fund generation for CLWMA? 

B - Facilities construction
 

- Project identification
 

- Project prioritizing
 

- Project implementation
 

C - Data/output collection, col!;Ation, analyses, storage,
 

retrieval
 

- Technology development
 

- Technology :ransfer
 

IV. 	 Evaluation Arrangements for no Project
 

A review board shill evaluate :he progress and annual
 

reports of C..M.. This review -card shall oe he Board of
 

Trus~e,!s to be zreated as a zoverni.g council/board of . -


The Board of Trustees shal.l be :cm:osea of one representative
 

taive
eacn :rom al"l-iai~ i AiAN .:ountries plus a resres 

from su::or:in coun:reso 

Figure shows --e :rooosed or aniza:ion c-art for 



FIGURE 1. cuWrmA PROPOSED ORGANIZATION CHART 

----------- - Board of Trustees
 
DIRECTOR (Composed of ASEAN member
 

country representatives)
 

DEPUTY DIRECTOR
DEPUTY DIRE.CTORDik.1'IPY )IRECTOR 
FOR EXTENSION & TRAININGFOR MANAGEMENT & DEVELOPMENTFuIk ESEAhCI! 

Watershed Protection Training and Extension
Hydriuouteorology 


Istr~he,! aidanl- .! Management Forestation -Demonstration
 

Administration

Upiland Farm/Live.';tock Management Economic Analysis and Planning 

Technology PackagingFurf:,.t Mniczrn1.t1unt and Utilization Rehabilitation and Development 


Publication
it nrd !;y --.t Ai Iiy;esPUI-
Technology Validation 

Data Storage, Retrieval
 



2. INTEGRATED UPLAND WATERSHED DEVELOPMENT AND RESEARCH PROJECT
 

Project Background and Detailed Description
 

A. Background
 

Upland watersheds are increasingly encroached upon
 

exacting serious degradation of bio-geophysical resour­

ces. As a result, large areas of upland watersheds have
 

become very unstable ecosystems and virtually unproductive.
 

To compound the problem, these same areas continue to be
 

the major sources of accelerated soil erosion and related
 

hydro-physical problems that are ruining expensive irriga­

tion infrastructures, productive agricultural lands and a
 

balanced ecology over a wide spectrum of land scenes.
 

The problems "hat beset upland watersheds will con­

tinue due to anticipated population increase. An increased 

population will certainly bring about an accelerated up­

land occupancy with their concommitant degrading repercus­

sions. Compounding the population problems is the physical 

(land area) constraint. Sooner, greater number of people 

have to make do with the same land base. Unless effective 

deve2.opmental and management strategies on upland wacer­

sheds are evolved and cperacionaiized, the worsening con­

ditions o& z*ese ecosys:ems will zontinue to upset the 

socio-econcmi as well as environmental and development 

efforts of ASE.N countries. 

1hare is an urgent need co check the continuing 

egradacn -. - pand aershed. Eec:4-ve managem,ent 

anZ ,ez:n:a. s:ra:egis have :c e ec,:e, ani 
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or harness the
and operationalized to restore, improve 

productive as well as protective values of upland water­

sheds. Consequently, economic prosperity in the country­

side in close hartuony with resources conservation (soil, 

water, forage, timber, etc.) an~d environmental stability 

could be prcmoted.
 

This watershed development and research project hopes
 

to address pressing problems affecting ASEAN upland water­

sheds through an integrated, coordinated and applied parti­

ciparive approach.
 

B. Scope of the Project
 

The project shall establish and operationalize self­

sustaining/income generating upland watershed farms under
 

the concept of an integrated, intensified and applied par-


Combined with the developmental
ticipacive approach. 


aspect is the research component of the project.
 

The duration of the developmental component of the
 

project is continuing. However, the research aspect shall 

!as: up to five years. Tt is suggested that the first 

this project shall be in the ?hilippines.field site of 


i :n other . ember coun-The project may be repl 


tries.
 

The o'cjez'.'es cf :cis project are 

:ac..r~e - - - e.ar.i±self-sutazniniT: !£eci 


incocme :-enea= .. .r, nt ;r a e 
 ulanr. wa tear shed I:a -s;
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2. 	To accelerate transfer and application of improved
 

technology/strategies for the beneficial and optimal use of
 

upland watershed resources geared towards bringing economic
 

prosperity in the countryside in close harmony with the
 

promotion of quality environment and ecological stability.
 

3. To evaluate the changes in -he socio-economic,
 

hydrologic ind watershed resources conditions due to upland
 

watershed management and developmental activities.
 

4. To evolve strategies for sustained public involve­

ment in the beneficial use and development of upland water­

shed resources.
 

C. 	Detailed ?roject Description
 

1. 	Project Inputs
 

a. 	TEchnical Support -

Technizal expertise/support to operationalize
 

the project shall come from ASEAN member countries.
 

It is expected that the needed expertise for the
 

project are available.
 

b. 	Manpower Training ­

:z is necessary to :rain manpower on the
 

!telc i..1"oeei aus are the project 

impl-menors. :n addition, :ramning or project
 

:ar: ai:n:s Ikain ineros, nIand fa ..ers, etc.)
 

mayh /e~akn.As 	 ,iucOr: :r in-o--evice 

- -..rs- :esi..------- and :ro­

z S- erms: e: -al 2:nl kakn.
 

http:e~akn.As
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c. 	Field and Laboratory Equipment -


Field laboratories/experimental sites shall be
 

obtained from government lands, either from nation­

al government offices, state universities or other
 

instrumentalities. Necessary field and laboratory
 

facilities and materials shall come from purchases.
 

Other facilities such as nursery sheds, livestock
 

sheds, transport facilities, and others shall be ob­

tained through purchases or other means.
 

2. 	Project Outputs
 

The project hopes to operationalize an income gene­

rating and integrated upland watershed farms geared
 

towards harnessing the productive and protective values
 

of the watersheds to promote socio-economic prosperity
 

in the countryside in close harmony with the promotion
 

of environmental stability. In addition, basic and
 

applied research data which include evaluation of the
 

socio-economic conditions of project participants before
 

and after the project, and the evaluation of the hydro­

logic influences of various uplan1 4evelopmental pro­

jects shall be undertaken.
 

3. 	End-of-Project Status
 

The project is intended to be continuing and
 

income zenerating. It is expected that the productive
 

and pro!eccive values z: :he upland watershed farms
 

are enhanced. A: the same :ime, environ-men:al stabi­

!ity is promoted.
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II. Project Analysis
 

A. Technical Analysis
 

The project hopes to develop a productive and pro­

tective integrated upland watershed farms in close hapr­

mony with the promotion of quality environment and e~o­

logical stability. It is envisioned that the margin~l
 

productive and protective conditions of many upland'
 

watersheds are improved through the impositions of via­

ble land use alternatives and management strategies.
 

B. Financial Analysis and Plan
 

Table I shows a capsulized five-year budget for
 

the project.
 

ITEMS 
 YEAR
 

1 2 3 4 5
 

A. Personal Services
 

Salaries, honoraria 20 20 20 20 20
 

Wages 
 5 5 5 	 5 5
 

B. Supplies and Materials 	 10 10 10 tO 10
 

C. 	Capital Outlays 

Buildings/shed 25 - - ­

Transport/Vehicle 50 . . . . 

Farm implements 25 - - -

D. Op'.rating/Maintenance 	 to 10 O 1O "0 

E. 	Ccitingencies !4.5 4.5 4.5 4.5 4.5 

TOTAL 149.5 49.5 49.5 49.5 49.5 
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C. Social Analysis
 

A well developed upland watershed farm, which incorpo­

as
rates both the productive and protective components 


well as quality environment is expected to benefit society
 

as a whole. It is anticipated that integrated upland water­

shed farms will spur a just, fair and equitable sharing/
 

a well developed natural
distribution of the benefits of 


resource.
 

D. Economic Analysis
 

The project is an income generating venture. It is
 

expected that the direct economic returns from the project
 

will yield a comfortable rate of return. This is 
not to
 

include the indirect protective values generated frcm a
 

well managed watershed ecosystem.
 



III. Implementation Plan 

Following is a five-year plan of operation: 

Year 

0 

1st 

A 
1 

2nd 

2 

3rd 

B 
3 

4th 

4 

5th. 

C 

.... N 

5..... N 

A - Project area location 

- Staff recruitment 

- formation of administrative set-up 

- logistic preparation 

B - Facilities construction 

- Project implementation 

- Research identification/implementation 

C - Data monitoring, collation, analyses 

- Report preparation/submission. 

IV. Evaluation Arrangements for the Project 

A review zommit:ee for the project shall be created. 

The committee shall e zomposed of one representa:ive each 

from all par:izipa:ing ASEAN countries plus a representa­

:ve from supporting zountries. 

LN
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3. 	 HYDROLOGIC INFLUENCES OF VARIOUS VEGETATION AND LAND-
USE PRACTICES, MANIPULATIONS, REHABfLITATION AND DEVE-
LOPMENT MEASURES ON ASEAN UPLAND WATERSHEDS 

Project Background and Detailed Description
 

A. 	Background :
 

Workable and viable programs for watershed conser­

vation and management calls for data or information on how
 

water and soil is handled by the various vegetation and
 

methods of land manipulation. Such information are current­

ly wanting 'nder the ASEAN watershed conditions. This
 

dearth o' hydrologic and other scientific informarion poses
 

constraints to the preparation of effective programs for
 

the 	conservati1on and management of watersheds ii, the ASEAN 

region.
 

Although developed countries may have acqi'ired ample 

information frzm their watersheds, they may no: necessarily
 

apply under conditions prevailing in ASEAN member countries.
 

The 	ASEAN watersheds lie within similar climatic con­

ditions and has almost identical characteristics, vegetation
 

and land use patterns that may allow common use of scienti­

fic data by ASEAN member countries. WbLrshed researches
 

in the ASFAN countries are scarse due to limited trained
 

watershed researchers in this region.
 

B, 	Scope of the Project
 

The project shall include impact assessment of vegeta­

tion ianipuiacion, forestation, land use changes, bioLosicai 

.Lnd mechanical re ,abilitation measures, a.i .4evelopmental 

:7rojects (aro-forestry, crcoping systems, gnzethcds 

!raz.'ng pr zices, etc.) on wa e= nuily (qua-,tiry, qual'-y, 
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regimen), soil erosion and sedimentation, faunal and floral
 

population, as well as ecological trends and conditions. 

Development of alternative management strategies and techno­

logy shall be u.dertaken considering management goals and 

upland resources use orientations. 

Objectives
 

The primary objective of the project is to evaluate th-,e
 

hydrologic inf:.ueuces of various vegetation and land use manipu­

lacions, rehabili -ion ane dvelopmental measures on -.he upla~n
 

watersheds of ASE.AA member countries.
 

Spe,_fic objectives are the following 

1. 	To determine the streamflow pattern and water yield
 

as to quality,quantity and regimen as influenced
 

by vegetation manipulation and land use practices;
 

2. 	To determine changes in hydrologic characteristics
 

and conditions of the soil as influenced by land use
 

practices;
 

3. 	To deter-mine effective strategies and techniques in
 

manipulating watershed resources to control or pre­

vent deterioration of upland watershed values, und
 

3nd
4. 	Prepare guidelines for watershed conservation 


management based from results of studies.
 

C. 	 Detailed Project Descrip:-.-..
 

-. ?roiect Tnp'.ts
 

a) Teclhnic l support -


A grout of wazershed researchers fror '--c.ser:at ives 

of ASZ.AN c:untries shall mar. -.he project. A proje:.t: 

leader --o .oordinar:e :he activities slhall :e chcse,. 

from 	among, ?he representatives.
 

9' 
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Studies under this project shall be conducted by the
 

representatives as the study leaders and supporting research­

ers and personnel to come f.rom the country where it shall be
 

conducted. A study shall be conducted in a country where
 

the research problem critically prevails and where it can be
 

efficiently executed with its existing resources (personnel
 

and facilities).
 

Consultation with ASEAN-US experts shall be reported
 

to when necessary in the pursuance of the project. The Uni­

versity of the Philippines at Los Bafos and the Forest Research
 

Institute under the Ministry of Natural Resources possess
 

qualified expertise and facilities for the project.
 

The proposed studies, among others that are identified
 

pressing, are the following :
 

I. 	Run off and sediment yield of land use practices
 

from upland watershed;
 

2. 	Streamflow characteristics and sediment yield as
 

affected by different vegetation types;
 

3. 	Biological and mechanical rehabilitation measures
 

to ameliorate damaged watershed;
 

4. 	Special manzz enc requiremants of erosive and cri­

tical waterzheds co prevce.nt jecerioration under use;
 

5. 	Identification and evaluation of potential plants
 

for erosion control;
 

5. 	Improving land use practi-es (logging, silviculiure,
 

grazing, burning, cultivation, etc.) to minimize sur­

face runoff and prevent erosion.
 

http:prevce.nt
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b) Manpower training
 

There shall be employed an understudy leader 
to assist
 

and train under the expertise of the senior researcher, who
 

may be the project or study leader.
 

the project to discuss the
 Annual seminar/workshop on 


a means of research crtension and
 progress of the project as 


attainment
 
to plan strategies of action toward successful 


oF goals shall be conducted. REsearchers from ASEAN members
 

and watershed managers may participate 
to have first hand
 

host shall alter­
information from the researchers. 

Country 


nate among participating ASEAN members.
 

c) Field and Laboratory Equipment
 

The experimental forest or government 
owned water­

shed of state universities and government 
research agencies
 

studies con­
of member country shall be made avdilable 

for 


ducted in that country. Non-available equipment and supplies
 

shall be procured.
 

d) Office
 

The office of the project leader shall be held with­

in his agency's offices if available or within a lccal
 

office to be arranged.
ASEAN 


his
 
a study lEader shall hold office 

in 

Similarly 


coneicced.
 
agency's ofEfice in the country where the study is 


be executed for the ut i of
 
Memorandu?; of undertanding shall 


for this projeL

the offi: space and research facilities 


i- ece-crary.
 
( 
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2. 	Project Outputs
 

a) From the project, important 
data will be generated
 

as useful indeces and guides 
in evolving viable strategies
 

ASEAN
 
the conservation and management 

of 

or alternatives for 


upland watersheds.
 

With the findings from this project, 
public aware­

b) 


to support programs on watershed
 ness can be intensified 


Cooperation of local water­conservation and development. 


will be greater in pursuing programs 
 on
 shed communities 


watershed resources.
the conservation and wise use of 


3. End of 	Project Status
 

At the end of the project researches on watershed
 

conservation and management shall have 
been directed towards
 

ex-
All on-going research which warrant 
proper orientation. 


tension may be continued and more relevant 
studies may be
 

for a given period, upon approval of the coun­
conducted, 


supporting

try representatives and consultants with 

same 


agencies, after which studies shall be absorbed 
by research
 

the country. The regional cooperation and 
con­agencies of 


sultative approach shall be continued among 
ASEAN members
 

in the pursuance of the pr;,jact. 

rV
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I. Project Analysis :
 

A. Technical Analysis
 

As a final result of the project the science of
 

watershed ecosystem and its management within 
ASEAN countries
 

will be advanced. Watershed managers and local watershed
 

commun.ies shall be provided with more reliable 
working
 

a workable program of watershed con­knowledge in pursuing 


servation and development.
 

B. Financial Analysis and Plan
 

1. 	Sources of Fund 

- rhall providea) Participating ASEAN coui&.ry 


fund for the personal services (salaries and wages)
 

of researchers and supporting staff -orking on the
 

project within the country.
 

b) Donor country - shall provide fund for the
 

maintenance and operation, equipment, capital outlay
 

and honoraria for consultants and researchers.
 

c) Social analysis
 

From the scioncifi: inf-aion obtained fror.
 

the project, improvemen: of he plic aathy in w:er­

-isif:e&is followssheK pr:grams vill-. 

1 1j
 

http:coui&.ry
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2. BUDGET SCHEDULE 

Table 1. c..c-_--ied six-year Budget for the Project (US$ 1000)
 

Y E A R 

I T E S 2 3 4 5 6 :TOTAL 

$ $ $ $ $ $ $ 
i.. Personial Servicet; 

iBcnoraria for : 

I - Project Director ($250/mo) 
(R{esLarch Supervisor) 3.0 3.0 3.0 3.0 3.0 3.0 18.0 

t - S-udy leaders ($150/mo) 
(Sr. Researche'rs) i0.8 10.8 10.8 10.8 10.8 10.8 64.8
 

6 - hlitt-uLtudy Leaders 
(.Jullitr Resiearchers) 7.2 7.2 7.2 7.2 7.2 7.2 43.2 

12 - Research Aides )
 
15 Laborers Salaries and wages to be paid by country government
 

2500 - MaIldays (coitractual hired )
 
pet onnel-clerk, computer,)
 
etc. ) 

;UB-TOTAI. 20.4 20.4 20.4 20.4 20.4 20.4 126.0
 

B. Miaittenance and Operation 

Travel 8.0 10.0 7.0 6.0 6.0 6.0 43.0 
Supplies and Materials 5.0 6.0 5.0 3.5 3.5 3.5 26.5 
SoLid ry 3.0 4.0 3.0 2.5 2.5 2.5 17.5 

SUB-T .-. 16.0 20.0 15.0 12.0 12.0 12.0 87.0 

C. Equ i plHetLt 55.0 60.0 10.0 5.0 5.0 5.0 145.0 

1). Capital Outlay 50.0 60.0 20.0 18.0 16.0 6.0 170.0 

TOTA. 141.4 160.4 65.4 60.4 53.4 43.4 528.0 
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1. 	Public understanding and interest (policy makers
 

and local watershed comunities) will be aroused
 

toward more active and dynamic involvement in the
 

conservation and management of upland watersheds.
 

2. 	A more positive cooperation and support in pur­

suing programs of watershed conservation and
 

management is expected among beneficiaries of the
 

watersheds and operators involved in the watershed.
 

With a workable and viable guidelines and strate­3. 


gies 	evolved from the scientific data or informa­

tion obtained,greater success shall be realized
 

with better programs in the conservation and manage­

ment of watersheds with wider public evolvement.
 

4. 	Creation of local organization of watershed commu­

nities will be facilitated to establish conserva­

tion and development projects, such as small irri­

or
gation projects, water conservation measures 


water impounding and upland fishponds, pollution
 

abatement, etc..
 

D. 	Economic Analysis
 

7he 3enerated data are not directly quantifiable in
 

:. ZZ Z.L 

r:,:, viable and effective conservation and ma,agement of 

A EAN upland watersheds. Effective guideline- and strate­

?I.es for wa:ershed conservation and management can be pre­

1;Ared designed :o reduce flood wa:er iamages, 'irevent sedi­

(V 
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in streams and in
 
ment deposition on flood plain 

lands, 


area service by irrigation 
with more
 

reservoirs, increase 


re­pollution; 

water conserved in reservoirs; 

abatement of 


providing water for generation,
of streamflow;
gulation 


In
 
fish recreation,wildlife and 

projects needing water. 


addition intangible or non-monetary 
benefits may also occLI,
 

loss of life, reduction of feat
 
such as the prevention of 


the individual and
 
of possible flood losses on 

th- part of 


the ecological environment.
enhancement of 


All thee resulting benefits 
indirectly derived from
 

to increase crop product­
the research project are expected 


people and decrease damages 
from ero­

ion and income of the 


sion, sedimentation and floods, 
and decrease normal farm
 

expenses in uplands.
 

and other
 
Consequently, more food, clothing, 

shelter 


be produced.

basic human needs in life c-.. 


III. Tmplementing Flan ­

*A. Organization
 

a project
shall bt headed )y

The research projec 


Irom :he jar..4-ipating :ountry. He
 
cKreccor :o * c.hosen 

be trained and rixperienced researcher polsibly 
holding 

;usc 


a supervisory position in watershed 
manageme:,t.
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The studies shall be headed by study leaders who
 

shall be a senior research officer in watershed or related
 

fields and assisted by a junior researcher as the understudy
 

Research aides and laborers shall be employed to
 

assist the researchers in the pursuance of the studies.
 

ORGANIZATION.L CHART
 

ASEAN COFAF
 

ASEAN-US
 

PROJECT DIRECTOR Tech. Consultant
 

Stud Study_7 Std

Study
tStudy Study


Leider Le~der Leider Leder I Leder Legder
 

B. Research Study assiamment and outline preparazion
 

a country forestry
A research sctudy shall be assigned to 


the study would be most
research agency where the results of 


through evaluation of reports and
useful. This shall be dome 


the country's problems on watershed. Upon
actual aporaisai of 


dete.ina7ion of the country study, qualified study leaders are
 

assiened the country government who shall then prepar-. a
 

:he study indicating among ot"er
detailed *or.ng outline for 


tives, 2, mnehodclogy, 3) stud! budget
inf _-rma: -*_-: ) z . ._


esrima:a i) ,iu:a:ion and Bznedule of activi1ts. The work­

-:)1
re'.'i: -;i~ :nsul-ans an.d a Drova.
.> 
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C. 	Funding
 

Upon the approval of the funds for t!Le study
 

shall be released from the country government research
 

allotment and sponsoring agency. Funds of the govern­

ment shall be spent in accordance with the existing re­

gulation of the country, likewise with standing rules
 

of sponsoring agency.
 

D. Research execution
 

The study leader shall be prepared with all re­

sources within his means for the implementation of the
 

study upon 	receipt of the funds.
 

He sl1all submit reports on 1) establishment,
 

re­2) semi-annual progress report, 3) annual progress 


port and 4) final or completion report.
 

SCHEDULE OF ACTIVITIES 

S 2 3 4 5 6 

A 	 D 

A - Organization of technical working force, 

- country study probLem identification and planning 

- fund gezc!ation for the project 

- preliminary activities for studies implementation 

3 - Establis.-ment =f studies 

C - o'l'-e on of 'a:a and monitoring of results 

D - Data anaiysis, and puzlization
 

-n-'o> le'eLoa'n
 



E. Supervision 

At least once a year the project director shall 

conduct a detailed review of the study activities con­

ducted in different countries In the course of his 

review he shall conduct a frank discussion of problems 

and difficulties and agreement reached to solve the 

problems. 

Iv. Evaluation Arrangements for the Project
 

The project director shall arrange for an annual
 

evaluation of the project. Every year beginning from the
 

3rd year a country wiere a study is conducted shall host
 

an evaluation group ?artizipated by all forestry and other
 

agenciei concerned with watershed resources zonservation
 

and marigement to review and discuss the progress of the
 

project activities, Salient findings from the project
 

shall be discussed in a symposium and in field visit to
 

the 3':udies.
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4. 	 SOCIAL, TECHNICAL AND INSTITUTIONAL PROFILE OF UPLAND 
WATERSHED CONSERVATION AND MANAGEMENT IN ASEAN COUNTRIES 

I. 	 Project Background and Detailed Description 

A. 	 Background 

One of the important components of a watershed is the local 

Community which Ls recognized as a determinant factor in the success 

of any watershed conservation and management program. Current 

issues concerning the degradation of ASEAN watersneds are traced 

from social, technical and institutional set-up in the watershed 

communities. it is therefore, essential that these factors be 

investigated as they affect watershed conservation and management 

programs. 

B. 	Scope of the Project
 

Th.e project shall include data collation, evaluation
 

and doc'_mentation :f current and projected social, technical and 

institutional parameters that may influence the systematic and 

overall conservation and management of ASEAN upland watersnt:ds. 

The 	 interactions of the three named parameters with economic, 

hydrologic, social, as well as ecological consideration snal.l be 

emph as i zed. 

C. 	Detailed Project Description 

-. 	 ?roect inputs 

a) 	 Technical Support 

Each . eber country snai be re;resen'_ec 

by a projec- r-: .resen-ative. .This .roject :..e 

,..aded by a pr. )ec- ocroirator _zce ::nosen :*-7 

among the proj.:rereencar_ires. Consulta.s 

from .ZEAN-1'S x=er,_s may be avaiLed of when "ccal 
e.xpe. ise _41 n ' ._ab e 
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Personnel Requirements -

One technical project representative 

from each ASEAN member country, one project 

leader, one research assistant from each 
ASEAN member country, six research aides, 

two research assistants for the project 

leader and contractual personnel. 

b Manpower training -

Before the start of data collection, 
researchers and supporting members shall 
receive training/briefing on the implementation 

and execution of the project by the project
 

leader and consultants. 

c) Field and Laboratory equipment -

Studies under this project shall be 
conducted within ASEAN watersheds and shall 

use office and laboratory facilities of the 
forestry research agencies, state universities 
or private Dffices selected to the project 

of the part-izipating ASEAN countr.. Equipmnt 

or research facilities not available shal­

be oroc-ured. 

2. Project Outputs
 

"he majcr cuc.puts from this resear'.h pro'- -­
such as: dccuen1ta1_ion of the public's percep:ions, 
attitudes, and involvement is upland watershed 
conservaticn and management; codification of 
management al :ernativ-s/terminologies, crit-.. 
or standards: develo a:ent of apprcoriat- criteria 
gor watershed ientiL .cation and classi.:,* atiop; 
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determination of the extent of upland 

watersheds; monitoring of land use and 

vegetation changes; documentation of 

upland watershed land use policies; and 

development of institutional arrangement 

for the conservation and management of 

upland watersheds in ASEAN countries are not 
directly and easily quantifiable in terms 

of monetary be:nefits. However, these 

expected outputs are basic and major 
information/data that are necessary to effect 

successful conservation and management 

of upland,4 atershed in ASEAN countries. 

End-of-Project Status 

At the end of the project, the objectives 

are expected to have been attained. However, 
more scientific information related to the 
project may be needed so that extension of 

the studies become inevitable. Studies which 

warrant continuation shall be taken :ver by 

the forest research agency or state urLiversity 

of the country where the study is conducted. 

Regional consultation end cooperaticn among 

ASEAN researchers shall be maintained.
 

I. Project Analysis 

A. Technical Analysis
 

Soclal, technical and institutional characterizttion 
of upland watershed conservation and management in ASE'W
 

countries shall be documented to serve as b&sic gude i.i
 
operationalizjig 
 local watershed communi-is zchwards
 

conservation ,f the watershed.
 

(,. 
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The output of t-his project are basic and necessary 

in evolving and strengthening management capabilities and 

strategies for upland watersheds in the ASEAN region. 

B. Financial Analysis and Plan
 

1. Source of Funds 

The participating ASEAN countries shall 

put up a counterpart fund that will supplement 

the donor countr-'s expenses for operation and 

maintenance, equipment and capital outlay. 

2. Schedule of Budget 

(See Table L)
 

C. Social Analysis
 

From the data generated, guidelines can be
 

prepared and tailored toward social and technical
 

upliftment of the watershed communities. Organizations 

of local communities can be facilitated tc work zn 

watershed conser-ation and development, pro3ects with 

strategies geared towards their own improvement. 

Economic Analt/sis 

With greater number of persons involved in the 

:cnserva,_on :f watershed resources greacer success 

.s ex-cected, and hence damages worth mil:ons pesos 

wi-tzhn -he "watershed ecosystem above and below the 

common drainage) can be tremendousiv minim~zed. 

The savincs from damages and rehabilitatio., cost :an be 

eu-uazed to the economic progress of the coo:aunity. 
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Table 1. Capsulized Five-year Budget (US $1,000)
 

I T E M 
1 2 

YEARTOL 

3 4 5 
TOTAL 

A. Persona Services 

Salaries 

Wages 

Honoraria 

50 

6 

6 

50 

6 

6 

50 

6 

6 

50 

6 

6 

50 

6 

6 

250 

30 

30 

2. Ooeration/Maintenance 

Travel expenses 

Supplies & Materials 

0--'er Services 

9 

6 

3 

9 

6 

3 

9 

6 

3 

9 

6 

3 

9 

6 

3 

45 

30 

15 

C. 

D. 

Equipment 

Capital Outlays 

10 

20 

5 

5 

-

-

-

-

- 15 

25 

Contingencies 1i 9 8 8 a 44 

7 O T A L ... 121 99 88 S 88 484 

The toca :oun:eroart f"nd mav be ororated amcnc ,e 

ASEAN member country based n upland watershed area or snare: 

on any terms agreed .ucnby a!l particioatinq coun r.ries. 

*1)
 



III. Imolementation Plan 

I. Schedule of Activities 

YEAR 

1 2 3 4 5 

Axxxxxxxxxxxxxxx
 

:Bxxxxxxxxxx:
 

:Cx-xxxxxxxxxxxxxxxxxxxx:
 

:Dxxxxxxxxxx
 

A - Personnel recruitment, training and field assignment 

- Fund generation
 

- Arrangements for office and equipment
 

- Facilities procurement
 

B - Project implementation 

C - Data collection and analysis 

D - Data evaluation and report submission Documentation 

IV. Evaluation Arrangement for the Project -

Annual review and evaluation of the project shall be 

conducted by the project leader with the consultants 

and a representative of sponsoring agency. At the termination 

of the project a symposium shall be conducted to discuss 

salient findings from the project. 
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1, 	MALAYSIAN PROPOSALS =OR THE ASEAN
 

WATERSHED CONSERVATION AND
 

MANAGEMENT RESEARCH PROGRAMME
 

2, 	 PROPOSED STUDIES IN FOREST MANAGEMENT 

AND DEVELOPMENT IN A WATERSHED 

3. 	PROPOSED STUDIES IN CONSERVATION AND 

MANAGEMENT OF WATER RESOURCES 

4, PROPOSED STUDIES IN SOIL EROSION AND 

CONSERVATION IN A WATERSHED 

-5. 	OROPOSED STUDIES ON THE EFFECTS O


LANDUSE CHANGES ON SOIL cERTILITV
 

6-	 PROPOSED MONITORING OF METEOROLOGICAL
 

PARAMETERS AND STUDIES OF CLIMATIC
 

VARIATIONS IN A WATERSHED
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MALAYSIAN PROPOSALS FOR THE
 

ASEAN WATERSHED CONSERVATION AND :ANAGEMENT
 

RESEARCH PROGIRAMME* 

PROJECT BACXGROUND AND DETAILED DESCRIPTION
 

A. Background
 

Throughout the ASEAN region, increasing pressure for
 

arable land has steadily decimated the valued forest resources of
 

the countries concerned. Ultimately, it is envisaged that the
 

the hilly and
region's forest resources will be confined mainly to 


mountainous areas which are essentially watersheds with vital
 

In spite of these functions, however, it
conservation functions. 


is inevitable that some of these areas will have to be managed for
 

multiple use, including timber production, in the long run.
 

Logging in such hilly areas by mechanised means will
 

increase soil erosion, run-off, siltation of water courses and 
other
 

deleterious downstream effects caused by activities associated 
with
 

logging road constructionand the actual felling and removal of
 

Because of the very critical interdependence
timber from the forest. 


between the forest and the water resources, it is imperative tnat
 

in the overall management and harvesting of the former, maxim' .L
 

care must be taken so as not to adversely affect or imoair the
 

the Latter.
quality, availability and productive potential of 


At the same time the cost of timber harvesting which involves
 

equipment, forest road constr"cti:'n a-, ms

heavy expenditure on 


be kept within economical limits. There is, therefore, a neei ::
 

balance these requirements. To-date, unfortunately, there Lssan:
 

Workshop on Waershei C.nserva:nPaper presented at the ASEAN 

3-7-,h Sew:enerand Management Research Programme held from 


1979 in Kuaja Lur, Malaysia.
 

..,,°
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knowledge and experience on the long-term effects of soi/water
 

changes as a result of logging using different mechanised systems
 

in the hill forests in oarticular. There is, therefore, an urgent
 

and critical need to aooraise the situation and to draw un and
 

Lmolement a comprehensive programme of studies that will have
 

direct aoolications in the overall conservation and management
 

of the watersheds.
 

The na-ural resources of the ASKAN countries, such as
 

forests, scil and .ater, share some very common characteristics
 

because of the close geographical proximity of these countries.
 

In fact, wit.n resoec-t to forest resources, it is usual to refer to
 

the forests found in the ASEAN countries collectively as the
 

Trooical Rainforests since the countries .ave
almost similar forest
 

vegetation and rainfall oatterns. Another feature cmmcn t.o ASEAN
 

countries is that currentlv all the me.-=ber countries have their
 

development olans which are invariabl, acro-based and involve 

conversion of forest lands to acricult.r.. -evelc-ment and 

me.n.t w.hih hV an imortant eff-_ct on the soil an -et,.' La.- z 

of the land. Therefore, a watershed conservation and .ace. en­

research proje-t on a reaonal basis, .'t. t.e :- ect'oe-------­

lating sound cOnservation and manage.ment er-.-_ .. at-:e 

wi't. _evelooment from t*he Ooint of view of reducef ipa-rent 
-_heci.... =--d a"7e 

-he ASEAN- untries. 

_ 0o
, 
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In terms of research efforts for the conservation and 

management of watersheds in this region, it is beneficial for ASEAN
 

member coun-ries to aim for centralisation of all these research
 

activities through the establishment of a regional research centre. 

B. Scooe of the Procramre 

Justification
 

An ASEAN Wate=rshed Conservation and Management Research 

Prograpmme can have various objectives and can be amp,1y justified. 

These ozbecti'ves and the ;ustificaticn will become aparent with a 

brief survey of the scale and dimension of the rescurce prelems in 

the five ASEAN countries -,:hich will enatbe watershed management to 

give. shade and form and to be viewed in the =rocer oerspective.be 

In Peninsular M4alavsia, forests cc-verad 74% of the total
 

land area in 1958, but by 1976 only about 7.2 mii'cn ha. out of the
 

total area of 113.2 milLion ha. or 551- was left. 7n Sabah, the 1 71 

forest inventory, fizures showed that 36 '.CO ri-' i.n na. : the 

land was :orested of whh,.h more than 22% have been -o.7ed over Sr
 

osturbed z.'/shniftin: cultivation. F: r carawak, cy -,Zr.v azout
 

,'.~ mi-_-_on .h.., out of the toal 1and area- . . . ... ..
.. 


an- -. e's3.
ha. was classif.ed as under oermanent _:reSts n r 


W--h t*-e saunch'_nz-teThird 'nalava e - ra.-aof P'__n, 


-ue
a ;Lfor zra a­

t ~sae~z.mtnt mstLziland frss.t. 

- - . . CA 

5o~s c, eare: in -ohe..i: Z2. Ma..... , or:r ­

-, ,.
 

http:classif.ed
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arbitrarilv taken to delineate the "oroductive"I forests from the
 

"protective" forests, has been oushed upwards from the 1,000 ft.
 

(330 m) to the 3,000 ft. (990 m) contour. Logging in these high
 

elevation forests has generally been identified as the reason for
 

the heavy sedimentation and more frequent flooding experienced
 

downs tream.
 

The situation is also true in the Philippines although
 

the :zr-m zf forest exploitation is different. The ver-, fast forest
 

to the widesoreaddestruct~icn in the ?hiliczines is orimarily due 

Oract-ze of shifting cultivation and secondarily to exploitative 

logina, fires and other causes. It is estimated that the forest is 

denuded at the annual rate of 172,000 hectares. The remaining forest 

is under the oermanent jurisdiction of the Bureau of Forestrv for 

the protection of watersheds which are the major sources of oc-atle 

water supply. The situation is more critical in that most of the 

nc-.watersheds in the Philiooines are very small and therefore lo 


yield a sufficient amount of freshwater for its growing oo o'n 

and other form of uses.
 

In Indonesia, except for Ylimantan, Sl.atra an: 

olu-cas, most of the lowland forests have 'irtualiv been rve---:.
 

In ?1aimantan, of the 10 million hectares of f.orest lef: as
 

:orest, 7.6 million hectares have been aporzved f:r "-*z-.-.. 7hn
 
.ate of depletion of the owland and hill forests . '- n .
 

a cause 3 onsiderab!e :oncern. 

. ,
 



In Thailand, trooical rainforest exist in two juxtaposed
 

areas, the southeastern and the peninsular areas. However, the
 

acreage of forest is subjected to devastation not only by natural
 

a large
phenomenon, such as the hurricane of 1961 which devasted 


tract of the primary forest, but al.ec heavy exploitation for timber
 

and other forest oroducts. The accelerated rate of agricultural
 

develocmen- and settlement schemes, mining and highway construction
 

have result-ed in a considerable loss of the national forest reserves.
 

A!thnough there is hardly any forest left in Singapore,
 

there are many critical watersheds which are vital for water supplies.
 

The 	 Minilstr' of Environment' s dynamic programme to plant trees and 

shrabs is an indication of the country's positive conservation and 

management policy to protect the watersheds. 

2 Objectives of the Programne 

-enera_ Obectives: 

Th.e long-term objectives of -he Programme are t: enabl AS-EA' 

Member Countries: 

a) 	To uoarade technical expertise and zc Lmrr:'.:e
 

technology for the conservation and manazemen:
 

of watersheds; and
 

-
O aoo.." aoor-C:z: e_.:2 .r w--e-:
 

conser%*ation, manaemen and- -ie-u
-.u2.c 


as to ensure a susza-ned .. -f scc.:­

econcm,_O oenea:-.
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Soecific Oblectives: 

The 	immediate and specific objectives of the Programme are
 

to assist ASEAN Member Countries:­

(a) 	To develop appropriate criteria for the 

identification and classification of 

watersheds; 

(b) 	To determine the extent of these watersheds;
 

(c 	 7c :snduc: research aimed at the formulation 

of sc'-nd principies and guidelines for 

watershed conservation and management; 

(d) 	To develop appropr-ate technology for the 

conservation and managen.ent of watersheds
 

tor orotection and/or oroduction;
 

(e) 	 To investigate the feasibility of mul-ioie use, 

with -ular reference to timber croduc-:-_zn 

in watersheds.
 

The Prograrrjne will zcmpr ise --ro ects and r .. ts 

resear: ai.-,ez--z -7e :. .zer­specifiza-LiY 4esigned for in-eara:ed 
--'broad_o an manacemen f t-e three z -:es of . 

name'.., 

:; 	 J':as:ed aersneas. 
'b) u! i a = . - _ e s a.-.
 

c De,.as zaze4 -ers-e 
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It is envisaged that the Programme will consist of three
 

phases as follows:-


Phase I - A survey and inventory of existing 

resources in the ASEAN countries, 

including identification, classifi­

cation and determination of the 

extent of critical and environmentally 

sensitive watersheds.
 

Phase II - Identification of urgent and problematic 

issues for research in critical watersheds, 

including the following:­

(a) 	Effects of forest harvesting/clearance
 

on sedimentation, siltation and loss
 

of nutrients; climate; hydrological
 

characteristics; and environment
 

generally; 

(b) 	 Effects of various logging systems on 

reforestation; erosion and sedimentation;
 

and 	hydrological characteristics; 

(c) 	Effects of forest manaaement and timber
 

harvesting regimes *)n sustained viei:; 

erosion and sedimentaticn; and 

hydrologica! caracteristils; 

(d) 	Effects sf excmsioe-andisr n luie-use 

on conser:a:ion for scient:fic and ztner 

non-wood curpcses. 

-. .r 

Ij
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(e) 	Effects of choice of species and
 

silvicultural practices on degraded
 

or impoverished areas.
 

Phase III - (a) 	Pilot rehabilitation schemes in areas 

badly affected by erosion and defores­

tation especially in the headwaters 

regions. 

(b) 	Conservation and management of selected
 

watersheds including timber oroducticn 

management on oilot scales.
 

It is envisaged that the phases I and I!
 

would have identified the location of these 

pilot areas. Development of technology from 

these pilot schemes will lead to the formula­

tion 	of standard operational techniques for 

the conservation 	and management of watersheds.
 

4 Duration 

The Program.,e will essentially be zcng-te r but 

specific projects involving technical assistance under the 

ASEAN-U.S. Develoment Cocoeration Prcgramme will initially 

be for five years. :f necessary, sucn projects 7,aY be extendei 

by mutual agreement. 

/ S 

,|
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5 	Location
 

It is proposed that a project on integrated studies
 

of forested watersheds be located in Malaysia. We would also
 

be interested to participate actively in, and if necessary even
 

host, the studies of cultivated and devasted watersheds.
 

6 Coordination
 

The location of projects and canponents in various
 

ASEAN countries will necessitate the creation of a network
 

system for coordination to ensure effective implementation of
 

the Programme. It is proposed that the Programme be coordinated
 

by Malaysia.
 

7 	Detailed descriotions of the orozosed
 

Integrated Forested Watershed Project
 

Since a multi-disciplinary approach is essential for
 

such integrated studies, the project will consist of five
 

closely related components. These are,
 

1. Forest management and develooment.
 

2. Conservation and management of wazer resources.
 

3. Soil erosion and conservation.
 

4. Effects of land use changes :n sci.L ferii-": and 

5. Effects of deforestation on :etecrziogica. 

parameters.
 

I0/-... 

-V 
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Detailed descriptions of each of these components
 

are described in Malaysian Technical Papers No. 1 to 5 (ASEAN
 

79/COFAF.WW/Doc. 2 to 6). A summary of the total cost of these 

components is shown in Table 1. 

TABLE I
 

Summary of 	the total cost of the Integrated
 

Forested Watersheds Project
 

Comoonent Cost
 
No. Title (Malaysian Ringcit)
 

Studies on 	 Forest Management S 1,980,000 

and Develoomen- in a
 

Watershed.
 

2 	 Studies on Conservation and S 3,773,500 

Management of Water Resources. 

3 	 Studies on Sci!. Erosion and S L,138,740
 

Conservation in a Wa-ershed. 

4 	 Studies on the Ef:ect of S 250,000
 

Landuse Changes on Soil
 

Fertiliy. 

$ 1,343,4 05 	 Studies on :he Effects of 


Deforestation :n '4eteorolcgical 

Parameters.
 

Total 	 '4 9,2-5, 40
 

USS 4,_2, 20 
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PROPOSED STUDIES ON FOREST MANAGB24EET AND
 

DEVELOPMENT IN A WATERSHED$
 

by 

Tang H.T., Mok S.T., Ang C.H. and Tee C.H."
 

. Introduction
 

In Peninsular Malaysia, 555 of the total land area of 32.5
 

million acres is forested. Five million acres of the forested land will
 

be converted to agricultural use, whilst 8.1 million acres will be managed
 

as productive forests and the remaining 4.7 million acres as protective
 

forests.
 

The 8.1 million acres of productive forests represent a very
 

much reduced timber resource base compared to the resource base available
 

in the past. The demand for timber and other forest products, however,
 

have been increasing rapidly in recent years and will continue to do so in
 

the future. In short, increasingly strong demands, sometimes diametrically
 

opposite in nature, will be placed on the limited forest resource base.
 

Most of the productive forests in Peninsular Malaysia are on
 

hilly and steep country and constitute the major watersheds of the
 

Peninsula. Under such conditions, the impact of forest harvesting operations
 

on the environment, particularly on soil erosion and on water quality and
 

yield, can be severe, if not devastating The management of such forests
a 


must, therefore, be aimed at producing nor only timber, but also all the
 

other forest-related benefits for the use and enjoyment of the people.
 

Paper presented at the ASEAN Workshop on Watershed Conser-,ation and
 

Management Research Programme, Kuala Lumpur, 3-7 September, 1979.
 

Forestry Department, Peninsular Malaysia.
 

2'
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In the past, hydrological studies of land-use change have
 

been carried out mainly by the Drainage and Irrigation Department and to
 

a lesser extent by the various universities. Most of these studies have
 

been confined to areas covered by agricultural crops and, with few
 

exceptions, have not involved the upper reaches of the river systems.
 

Forest harvesting has also, traditionally, been geared primarily towards
 

timber production with the ensuing environmental impacts receiving little
 

consideration. However, with the shift of logging activities from the
 

flat, lowland forests to the steep hill forests, their impact on the
 

environment and the hydrological cycle cannot be ignored and must be
 

properly studied and quantified. This is particularly so since forest
 

management practices must be intensified if the reduced forest resource
 

base is to be able to meet the increased and diverse demands placed on it.
 

In 1974, the Forest Research Institute, Kepong, initiated two
 

small catchment studies to monitor and quantify the effects of logging
 

activities on water quality and yield. This project was carried out
 

largely by U.S. Peace Corps Volunteers and was effectively terminated in
 

early 1979. In mid-1978, a more ambitious experimental basin project was
 

initiated with technical aid from New Zealand. Details of this project have
 

been described in one of the technical papers presented at this workshop.
 

The efforts by the Department are still quite limited in scale
 

and scope and much more comprehensive studies on forest management and
 

development in watersheds are needed in order to develop proper, long­

term and environmentally sound forest management techniques. This paper
 

will outline our proposal for such studies.
 

2. Scope of the project 

The proposed project will cover the following aspects of forest
 

management and development, 

(i) cuttinq reolies 

The highly variable nature of our natural 

forests makes it necessary to prescribe cutting regimes 

according to the composition and struct.ure of each / 
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individual forest stand. At the one extreme, a
 

clear 	cutting and planting regime may be prescribed.
 

At the other extreme, a high diameter cutting limit
 

(say, 	60 cm dbh) may be prescribed.
 

It is proposed to study the impact of a
 

range of cutting regimes (between these two
 

extremes) on the environment in general and on soil
 

and water properties in particular.
 

(ii) 	 logging systems
 

The following methods of logging will be
 

considered for study,
 

(a) 	san tai wong (winch lorries)
 

(b) 	skidders (wheel and crawler types)
 

(c) 	cable logging (high-lead yarding and
 

skyline)
 

(iii) roading and log haulage
 

The impact of various types, intensities
 

and standards of roading used to get to the logging
 

areas and to haul the logs out will be studied. The
 

impact of the usage of different types of vehicles,
 

e.g. semi-trailer trucks, flat deck lorries and
 

san tai wong, will also be considered.
 

(iv) 	 forest development
 

The tv-pe of forest development activities to
 

be carried out for any one area will be closely
 

related to the cutting regime used. It is proposed to
 

study the impact of forest development alternatives
 

ranging from the use of natural regeneration (from
 

seedlings to advanced growth), enrichment planting,
 

artificial regeneration to open plantations. The
 

impact of the subsequent maintenance of the new forest
 

crops will also be assessed.
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(v) 	cost studies
 

Costing will be an important and integral
 

part of all the proposed studies described above.
 

3. Project inputs 

3.1 	 Technical supp...
 

The main activities of the proposed studies will be
 

planned and implemented largely by staff of the Forestry
 

Department, Peninsular Malaysia. It is anticipated that the
 

Forest Research Institute, Kepong; the Forest Management Unit,
 

Silviculture Unit, Forest Engineering Unit and Forest
 

Economics Unit of the Forestry Department Headquarters; and
 

the State Forestry Department concerned will be closely
 

involved in the studies.
 

The assessment of the impact of the above activities
 

on the various environmental variables will be carried out
 

by the various Universities or Government Departments as well
 

as the F.R.I. as described by their respective papers
 

presented at this workshop.
 

For the forest management and development activities,
 

technical support on logging systems and roading studies will
 

be sought.
 

3.2 	Manpower training
 

It is proposed to send the relevant persons involved
 

in the project on short training courses in their respective
 

fields. In particular, training in forest hydrology, logging
 

engineering and forest engineering will be required.
 

Wherever possible, such training should be conducted under
 

conditions similar to our local conditions.
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3.3 Estimated costs
 

It is estimated that a total sum of MS1,880,000 will be
 

required f:r the project, made up as follows:
 

3.3.1 	 Training (for 6 persons) MS100,000 

3.3.2 	Field and laboratory equipment
 

The following equipment will be required,
 

Estimated cost
 

(a) Staff Transportation 

2 units of 4 wheel-drive, 10 seat MS 60,000 
station wagon 

(b) Logging Machinery
 

2 units Crawler Tractor MS 500,000 
1 unit Wheel Skidder 200,000 

2 units San Tai Wong 70,000 

I unit Log Loader 200,000 

I unit Yarding Machine 400,000 

5 	units Chainsaw 10,000
 

I unit 	Road Grader 300,000
 

(c) Communication equipment
 

1 set stationary wireless base MS 4,OOO
 
station for radio communication
 

2 sets portable wireless units to 6,000
 
be fixed on the station wagons
 

3 	sets portable manpack units to 20,000
 
be kept at experimental sites
 

(d) Gauging Facility
 

All gauging stations to be equipped Please refer to
 
with weirs, sediment traps, stream other Technical
 
flow, recording and sampling Papers
 
equipment and weather recording
 
devices
 

(e) 	Survey Instruments
 

A complete set of survey instruments MS 10,000
 
to include theodolite, clinometer,
 
altimeter, compass, dumpy level,
 
quick set level, prismatic compass,
 
staff, rncging pole, tripod, rapes etc.
 

Estimated equipment cost MI1,70.C0O
 

Estimated total costc MSI, 380,0O 
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4. Project outputs
 

4.i Development of sound forest management and development procedures
 

It is anticipated that the project will provide the 

information needed for this purpose. However, it is recognised
 

that the procedures developed will need continuous reviewing and
 

revision based on new information becoming available.
 

4.2 Training of staff
 

The project will be used to train staff from Malaysia
 

and other ASEAN countries in their respective fields of forest
 

management and development. The provision of such opportunities,
 

under conditions similar to those encountered by the trainees
 

in their own local working environments will be a very important
 

and effective benefit accruing from the project.
 

4.3 Establishment of standard 

The project will also serve as a proper example of how 

tropical rainforest watersheds should be managed and it is
 

expected that such a standard will serve to encourage the
 

implementation of similar practices in other countries in the
 

region.
 

5. End of project status
 

At the termination of the project, a set of recommendations and
 

guidelines on forest management and development practices and their
 

various impacts will be drawn up. These recommendations and guidelines,
 

together with the results and experiences obtained from the project will
 

be compiled into a document and will probably be published for
 

dissemination.
 

The project itself will probably be expanded to cover other parts
 

of the country and other aspects of forest management and development
 

indicated by the results obtained from the project at that point. It is
 

anticipated that the Forestry Department, in collaboration with other
 

relevant institutions and departments will be able to undertake this
 

expansion. Continued regional participation in the expan.ed project is
 

also envisaged.
 

1> 
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Fig. 1. Scope of proposed forest management
 
and development studies 
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PROPOSED STUDIES ON CONSERVATION AND MANAGEMENT 

OF WATER RESOURCES + 

Background 

The post-independence period of Malaysia saw 

considerable emphasis on the effective development of the 

country through its national development plans. Concomitant 

with these plans is the development of water resources for 

flood control, power generation, irrigation works, water 

supply and for the maintenance of sustainable river systems 

to support aquatic life. While under such programmes water 

is maintained as an imortant basic resource, the demand for 

water assumes =reater imDortance in areas where it is required 

to produce the food supply for the country's. ever-increasing 

population of approximately 12.4 million in 1976* with a 

growth rate of 2.3% per annum, and where there is an urgent 

need to develoo the industrial base of the economy to sustain 

this high rate of population growth. In the light that the 

development plans will proceed and that vast tracts of forests 

will be cleared Table 1) to make way for these development, 

the search for water of sufficient quantity and quality must 

proceed at a pace which is greater than or equal to the pace 

in which fores:-s are cleared. 

* 1976 World Pop. Data Sheet, USA. 

Paer oresent-ed at -he ASEAN Workshoc Dn Watershed 
Conser';a-.iJn and 'anagement Researc:n ?r -ramme, 
KuaLa Lumur, 3-7 Seo-ember, 1979. 
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TABLE 1. DIMENSION OF FOREST CLEARANCE
 

FOR DEVELOPMENT
 

First Malaysia Plan 330,000 acres Peninsular Malaysia
 
1966 - 1970 164,000 acres East Malaysia
 

Second Malaysia Plan 750,000 acres Peninsular Malaysia
 
1971 - 1975 309,800 acres East Malaysia
 

Third Malaysia Plan
 
1976 - 1980 1,000,000 acres Malaysia
 

Most of the land schemes which involve forest clearance 

will be implemented by the Federal and State government agencies, 

such 	as ­

(1) 	 Federal Land Development Authority (FELDA) 

(2) 	Federal Land Consolidation and Rehabilitation 

Authority (FELCRA), and 

(3) 	 Rubber Industry Smallholders Development 

Authority (RISDA), 

within the framework of regional development schemes such as the 

Jengka Triangle, Pahang Tenggara (DARA) , Johore Tengah (KEJORA), 

Trengganu Tengah (KETENGAH) and Kelantan Selatan (KESEDAR). 

Consequent to achieving the aims of land development and increasing 

forest exploitation for saleable timber, the total acreages under 

forest, therefore, has been reduced from 75% in 1954 to 17.8 million 

acres or 55% of the total land area in Peninsular Malaysia in 

1977. 

:3/­
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In relation to water resources, such large forest 

clearance has immediate and complex implications to water 

supply and demands. In the early 1959's and 1960's, 

most of the forest clearance was carried out in the lowland 

areas due to its richness in commercial timber and easy access, 

while during the 1970's most of the logging and clearance was 

carried out on upland catchment areas which meant that slowly 

but perceptibly, water source areas are being progressively 

encroached upon. The effects of disturbances to these source 

areas are well documented in Malaysia. These include 

increased surface runoff and peakflow causing floods (Low & 

Leigh, 1972), erosicn (Shallow, 1956) .Douglas, 1969; Leigh & 

Low, 1973) , siltation in river chan4uls (Kenworthy, 1969; 

Burgess, 1971) and quality of water M(Bo, 1973). 

The total amount of surface water available in the 

form of precipitation is averaged at 2000 mm. per year. As the 

demand for this water by natural processes, such as evaporation, 

evapotranspiration and storage in the ground, is 70% of the 

tital supply, based on the water balance studies in the Sg. Lui 

catchments (Low, 1971) , the total availablE for streanflow which 

could be stored for domestic, agriculture and industrial uses 

could only be obtained from the remaining *0%. However, a 

significant number of river sys ems in the country are already 

polluted and cannot be used for potable, industrial and agricultural 

purposes. The effective amount would, therefore, be very much 

reduced and with increasing encroachment by land clearance, this 

amount in the years to come can possibly be obtained only from 

the relatively undisturbed upland catchment areas. 

4/­
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The total quantity of water used for purposes 

other than the natural processes in Malaysia is estimated to 

be 5,000 million gallons per day in 1976 as shown in Table 2. 

By the year 2000, the volume is estimated to ir.crease more 

than 100% to 11,800 million gallons per day and the water 

which has already surfaced especially in industrialcrises, 
emerge with greaterconurbations such as the Klang Valley, will 

intensity in the near future. 

TABLE 2. ESTIMATED TOTAL WATER USED
 

IN MALAYSIA.
 

USER 	 1976 % 2000 %
 

CUSEC 
 CUSEC
 

Irrigation 8,570 82.0 20,000 85.0
 

Mining 1,050 10.0 1,050 4.5
 

Domestic
 
(rural & urban) 590 5.7 1,200 5.0
 

Industrial 120 1.1 1,000 4.o
 

Fish Habitat 100 1.0 
 250 1.0
 

Livestock and
 
Poultry 20 o.2 100 0.5
 

5,000mgd.100% 	 11,800 mgd. 100%
 

Hydro-power
 
(in-stream use) 10,800 cusec 30,000 cusec 

Source: C.L.Cheong (1978) 

The above discussion indicates that water of usable
 

to its many and variedquantity and quality is limited in relation 

uses desoite the country being located in the humid tropical areas 

5/­
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and should, therefore, have an unlimited quantity of water. 

However, the constant presence and frequency of droughts 

various parts of the country showsalternating with floods in 

that water of usable quantity and quality, present in the 

right place and at the right time, is not non-limiting. 

It is within this perspective that the research proposal is 

focused on the investigation of the effects of large scale 

forest clearance in watersheds so that sound principles of 

formulated.conservation managementforest and water and could be 

Conceptual framework 

The aim of this research proposal provides a wide 

scope that is inextricably linked with the activities of watershed 

area bounded by
management. The term 'watershed' denotes the 


river system. Thethe topographic divide of a particular 

management of this area so bcunded by the divide is termed 

'watershed management' and it usually connotes different 

meanings to different groups of people. In essence, the modern 

concept of watershed management includes development as well as 

conservation, use and protection of all watershed resources 

such as forest, land, water and the human population. These 

resources occur on flood-olains, in valleys and in hill or 

mountain areas. Watershed management, therefore, will involve 

the skills of art and science to manage tlese resources, 

notjuxtapositioning them so that they do conflict with each 

other or threaten one another. It includes the most efficient 

use of all watershed lands within their capability to sustair 

crop production or other types of vegetation and provides the 

scope for drainage and irrigation, flood control, storage and 

use of water for municipal and industrial purposes, propagation 

6/­
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of fish and wild-life and recreational purzposes, without 

undue environmental deterioration. 

Within this broad definition of watershed 

management two approaches could be taken either singly or in 

combination to study water resources. These are: (a) use of 

the total watershed as a contiguous unit of an open system 

whereby all inputs of mass and energy could be measured and 

relating these inputs to the outputs thereby evaluating the 

impact of human activities and the implications on water 

availability; and (b) use of representative and experimental 

basins which are much smaller units of a whole watershed to 

evaluate the effects of particular processes operating in 

them to forecast the required resource in the total watershed. 

Both of these approaches have their advantages and 

limitations. In the former, all the natural resources such as
 

forest, water, land and human communities could be evaluated
 

in relation to one another. Important intangible factors such 

as the decision-making process or the legal process arising 

from human sociezies can be seen to operate more effectively in 

total watersheds than in representative or experimental watersheds, 

which by rheir definitions are more aligned to physical causal 

factors such as soil, geology or vegetation. Experimencal basins 

are defined as basins which are relatively homogeneous in soil 

and vegetation and which have uniform physical characteristics 

while representative basins are basins se-ected on the basis of 

them being representative of a hydrologictl region. They are 

generally .used for evaluating speci:.z problems such as effects 

of forest clearance on water vield, as has been carried out in the 

Sungei Tekam Exoe:.:imental basins, or sedim.entation as a result of 

land clearance. :n other words thev are used in isolation to 

7/­
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other possible resources such as populaticn or other forms of 

land use which also have a direct influence on (example, total 

water abstractions from) a watershed. 

The investigations envisaged in the research proposal 

have been formulated into the two projects outlined in Appendix 

i. The participating and/or contributing agencies in Malaysia 

are expected to be the (a) Drainage and Irrigation Department, 

(b) Geography Department of the University of Malaya, 

(c) Forestry Department, (d) Malaysian Meteorological Service, 

(e) Public Works Department, (f) Department of Environment, 

(g) Geological Survey of Malaysia, and (h) Malaysian Agricultural 

Research and Development Institute. 
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Appendix 1 

Project Paper I 

ASSESSIMiT OF SURFACE WATER RESOURCES FOR MANAGEMENT 

Objective and Scope 

The objective of this proposal is to investigate 

the present and future potential quantity and quality of 

surface water resources in Malaysia consequent to large­

scale forest clearance/disturbance. The information 

obtained will provide the basis for assessing the scope and 

adequacy of surface water for potable consumption, power­

generation, agricultural and industrial needs. It will also 

facilitate the identification of problem areas vulnerable 

to water crises and zotential water source areas (termed vital 

source areas) ; formulation of guidelines to conserve these 

'vital source areas' in watersheds for water supply; and 

finally evolution of appropriate measures for the rational 

development of watersheds. 

Aproach/Programme of Stud, 

Whole watersheds as well as experimental/representative 

basins will be used in the study to achieve the above objectives 

based on a study program.e as su.rmarised in Figure .. 1 

/
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Figure 1.1. OUTLINE WATER RESOURCE STUDY PROGRAMME 

Surface Water Inventory 1 

Water Yield Assessment
 

Non-polluted surface Water~ Polluted Surface Water 

I. 	Present and future sources i. Assessment of effects of 

of supply. human activities on water 

2. 	Present and future demands quantity, sedimentation.
 

(e.g. domestic, industrial, 2. Development of 'standards'
 

agriculture, hydro-power of water quality for each
 

generation, wild-life, usage in the non-polluted
 

aquatic life, recreational sector.
 

activities.
 

Identification of problem areas, identifi­

cation of vital source areas for conser­

vation.
 

Fozu_*a=.on of management -uideline 4n water­

sheds/design of technolorgy/legisla-ion.
 

-1/
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The whole project will be carried out in six phases 

The first three phases will take 
over a period of five years. 


two years while the last three phases will require a minimum of
 

three years for successful 	 completion.
 

ActivityPhase 

Design of experimental and observationalI. 	 Exploratory 

framework within the watershed concept. 

2. 	 Preparatory Selection of sites and location. 

instruments3. 	 instrumentation Installation of appropriate 


and equipment on selected sites.
 

Data collection, analysis and calibration.4. 	 Evaluation 

management requirement for water
5. 	 Management Choice of 


conservation in problem areas.
 

Evaluation of management practices used
6. Confirmatory 

5 to confirm or discard practicesin Phase 

used. 

Budget Requirements 

a. Technical suppcrt and 	manpower 

Most of the technical support will be provided by the 

various agencies involved in this project. Additional 

Project staff will be: 

Project Manager ($2,305 x 12 x 5) $138,300
(i) 

(ii) 3 Research Assistants (preferably 

graduate 	 students working towards 

x x 154,800a higher degree)($860 x 12 5 3) 

x 5 x 4) 96,000
(iii) 4 Field Assistants 	($400 x 12 


15,000

(iv) 	 I driver ($250 x 12 x 5) 

459,600 

11!/­
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b) Equipment and Construction 

structures,i) 	 Construction of weirs and flow 

including equipment for flow measurements, 

streamflow recorders, current meters, 

sediment samplers, neutron probes etc. 

ii) Glassware 

iii) 

iv) 

v) 

Chemicals 

Xerox materials, 

Miscellaneous 

books etc. 

c) 	Travel Expenses/Operational Costs
 

Expenses for field trips, maintenance
 

and 	operational costs 

Total: 

Duration of Project 

The project would require a minimum of five 

completion. 

1,000,000 

5,000
 

5,000 

3,000 

6,000
 

$1 ,019 ,000
 

$ 100,000 

$1,578,600
 

years for 

12/­
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Project Paper 2 

CNSERVATION OF GROUNDWATER RESOURCES 

Objective 	 and Scope 

The objective of this proposal is to investigate the 

status of present and potential quantity and quality of ground­

water in different rock types consequent to forest clearance/ 

disturbance. Such an objective will provide useful information 

for 	abstractions of groundwater for use in the domestic, 

agriculture and industrial sectors, particularly where surface
 

water is 	 inadequate. 

Programme 	 of study 

The programme of work will be carried out in phases. 

Phase 	 Activity 

1. 	 Location of groundwater This will include groundwater 

sources. 	 tracing, geophysical surveys
 

(electrical, resistivity and 

seismic) for identifying aquifer 

profiles and water bearing zones. 

2. 	 Well construction and Establishment of observation 

development, network within watersheds. 

3. 	Pumping, test and aquifer Evaluation of groundwater yield 

evaluation, 	 based on various rock types, including 

chemical, trace metals and radioactive 

elements analyses of borehole water 

samples.
 

4. 	Policy Formulation of national groundwater 

policy.
 

13/­
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Budget Requirements 

a. Technical support and manpower 

i) 	 Project Manager ($2305 x 12 x 5) 


ii) 	 Two Research Assistants, (preferably
 

graduate students working towards 

a higher degree) ($860 x 12 x 5 x 2) 

iii) One Technical Assistant
 

($765 x 40 - 925) x 12 x 5. 


iv) 	 2 Laboratory Assistants 

@ $8000/yr./5 yrs. 

v) 	 2 Field Assistants
 

@ $7000/yr./5 yrs. 


vi) 	 1 Driller @ $6000/yr./5 yrs. 


vii) 	 2 Assistant Drillers
 

@ $5000/yr./5 years. 


viii) 	5 labourers (part-time) 

@ $6/day/2 yrs. 

b) Equipment Requirement 

i) 	 Groundwater tracing equipment/ 
instrument including geophysical 
equipment for electrical resistivity 
and seismomecer, sedimentation 
equipment. 


ii) 	 Construction of wells 

iii) Landrover 

iv) 

v) 

vi) 

vii) 

Glassware 

iemica.s 

Xerox, books, 

Miscellaneous 

publications, etc. 

$138,300
 

103,200 

55,500
 

80,000
 

70,000
 

30,000
 

50,000
 

21,900
 

$548,900
 

1,000,000 

500,000
 

27,000
 

5,000
 

6,000 

3,000 

5,000 

1,546,000
 

14/­
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C. 	 Travel Expenses
 

Expenses for fieldtrips for staff $100,000
 

Total: $2,194,900
 

Duration of Project
 

The project would require a period of five years for 
completion. 
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PROPOSED STUDIES ON SOIL EROSION AND CONSERVATION 

IN A WATERSHED* 

by 

ZAKI GHAZALLI AND MOKHTARUDDIZJ .ANAN* 

Introduction 

Soil erosion and conservation is an integral element of 

a viable watershed management program. Management strategies such 

as watershed rehabilitation, improved logging practices etc. should 

therefore be geared towards conserving the soil which often promotes
 

the protection of other watershed resources such as water, wildlife
 

and vegetation.
 

Teller (1977) presented a simple flow chart for the
 

identification of impacts and effects due to forestry activities
 

as shown in Fig. 1.
 

In this proposal efforts will be concentrated in the
 

study of soil removal, which is an effect of logging activity.
 

Paper presented at the ASEAN Workshop on Watershed Conservation 

and Management Research Programme, Kuala Lumpur, 3-7 Seotember, 

1979. 

** Malaysian Agricultural Research and Deveicomen-Znst.'itute 

.MA-RDI) and University of Agriculture Malaysia respectively.
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ACTION ENVIRONMENTAL 	 EFFECTS IMPACT 

TREE decrease in surface cover reductionloss[increase in 

REMOVAL ETloss 
in [runoff 

1# 
increase in rainfall impact ...	 icesdsi nraei
 

removal stream sediments
 

increase in
 

nutrient loss
 

Fig. 1. Partial flow chart for logging impact identification (After Teller, 1977)
 

Background
 

Malaysia is situated in the tropical monsoon belt with an
 

average annual precipitation of 2500 - 5000 mm and quite often of very 

high intensity. This, together with the highly erodible nature of most 

Malaysian soils, contributed to the severity of soil erosion. Soil 

erosion has been known to reduce soil productivity by removing the top 

soil and consequently causing the sedimentation of water-courses, flash 

floods and pollution of water-days. The major land development schemes 

in Malaysia cover a total area of 1.5 million hectares. The introduction
 

and use of modern agricultural equipment, mechanical clearing and culti­

vation of land has to some extent resulted in the increase in erosion. 

Hunting Technical Services Ltd. 	 (Anon, 1971) made an erosion study on 

3/-,.,
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to small adjacent catchments, one with forast cover and the other mainly
 

under plantation crops (rubber and oil palm) for a period of .3 mont-hs. 

The results of this study indicated that the peak storm runoff per unit
 

area of the catchment under plantation crops was about twice that from
 

the jungle catchment while the soil losses were approximately 46 and
 

31 m3 /Km 2/annrm for the catchment under plantation crops and jungle 

catchment, respectively. Shallow (1956) observed soil losses from three
 

They were 24.5, 488 and 732 m3/
hilly catchments in the Cameron Highlands. 


.in/annum for catchments under jungle, tea and vegetables respectively. 

All these studies were done on established, matured trees and there was 

no indication of the critical period of soil erosion from the time of jungle 

clearing till the establishment of soil cover. However, a recent joint 

project between the Federal Land Development Authority (FELDA) and other 

agencies on "Sungai Tekam Experimental Basins" (Ling et. al., 1979) takes 

this into account, namely, to evaluate the runoff and soil losses from 

the stage of jungle clearing to the establishment of covers and oerennial 

crops. Preliminary results of this study show that soil losses for th-e 

period of one year after land clearing were 79, 11 and 10 mt/ha/yr under 

the conditions of bare, legumes and natural vegetation covers resoec-ively. 

it is therefore obvious that large-scale conversion of fores-s to 

other forms of land use tends to be seriousy.v destructive to the countr's 

soil resources. On --e other hand, there is ample evidence elsewhere 

,'owing that the -ransformation of forest to agricultural croos can be 

viable if rcoer :=nservation oractices, such as good farming and 

mechanical means 3F erosion control, are adopted. Ouantitacive nz:rna ion 

on these is still Lacking in this coun-trv. :t is therefore inoera-ive 

t-hat research in soil erosion and conservation of watershed is uroentrv 

needed. 

4/-..
 



-4-


Scope of the Project
 

The studies will consist of three sub-projects as summarized
 

below.
 

Sub-oroject I. Soil Survey and Land Evaluation
 

A soil survey and land evaluation of the major soil types at
 

the reconnaissance level will be carried out in the selected watershed.
 

Samples will be collected for the determination of dispersion ratio.
 

Sub-project 2. Monitoring of Soil Losses.
 

Monitoring stations will be established under various
 

conditions in the watershed. These are:
 

a) 	Unlogged areas - the primary jungle which will be
 

used as the reference.
 

b) 	Logged areas ­

i) Main or branch trunk roads.
 

ii) Skid tracks.
 

iii) Areas after selective cutting.
 

iv) Completely cleared areas.
 

To evaluate the effect of slopes, a monitoring station will
 

be established on each of three slope classes: gentle, steep and very
 

steep. Wihin each monitoring station three runoff plots (5 x 10 cm)
 

wi'l be set un from which so,! loss data will be co~lected. in order
 

to relate soil losses to rainfall, each station will be equipped with
 

5/-...
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an automatic rainfall and intensity recording raingauges. Samples of
 

eroded soil and sediments will also be taken for analysis of mobile
 

nutrients.
 

Sub-project 3. Soil Conservation Methods and Control
 

.wo 5 to 10-acre sites in the watershed under forest and
 

agro-forestry practice will be set aside for the purpose of soil
 

management studies. These studies will include the methods of erosion
 

control at various slope classes. The treatments are: 

a) 	 Biological control 

i) Use of cover crops (legumes or grass) 

ii) Use of mulching to reduce runoff 

iii) Bare surface
 

b) 	Mechanical control
 

Evaluation of the effectiveness of various types
 

of bench terraces - level bench, sloping bench,
 

reverse-slooe terrace.
 

Equipment and Staff Requirements 

Table 1 shows the equipment and staff requirements for this 

project.
 

6/-...
 



TABLE I 

Equi[micltn "lid Staff Requirements Over Five Years 

I ,,is Estimates 

Sub-j.,I JOCI 1. Ruconnaisstce Soil Survey And Land Evaluation Total cost depends on size of watershed 

at $L.50 per dace. 

Sub-ptjeI..c 2. Mo'niLotiny stations 
i ) Prim,,ary jutile 

ii) hoyjt~d ail.as 
a) Truck ruads 

h) Skid T'lacks 
L:) St:lmi -Iojt~jd areas 

d) Ctuart-d dr:eas 

-
-

-
-
-

3 stations 
3 stations 

3 stations 
3 stAtions 

3 stations 

Total 

iii) 
IIItIIIeI 01 runoff plots 

MainLeii.aiice of stations 
113 x 3 Cd$2000 

(with 10 labourers) 

$ 90,000 
$ 126,000 

iv) 
(/xJOxI2xSxlO) 

El:t Ip eti 
- AutomaLtic rainfall 

ratikqugJes @ $2000 

and intensity 
each (one per 

recording 
station) 

$ 30,000 

v) 

- Plastic wares for sampling of eroded soil and stream 

Axi lysi-s ul samples (sediment concn. , mobile nutrients, 
(50 /stiiple , 320,W0O samples per year) 

sediments 

etc) 

$ 6,000 

$ 160,000 

I I 

rI)o jecL t. Soi 
i) 

ii) 
iii) 

I Constv.itiun Methods and Control 
72 plots will le prepared @ $200() 

Mtiite .'i~Ce (10 lalbourers) (7x3Oxl2x5xl6) 
6 rainji tie - @ $2000 

$ 144,000 
$ 201,600 
$ 12,000 

Stattt (Stpe nun. ty posts 

i) Research Officer (1) 

ii) Research Assistants (2) 
iii) Junior Research Assistants 
iv) Driver (I) 

(4) 

$ 60,540 
$ 77,400 
$ 85,200 

$ 15,000 

lit Iuic : I .aiiditoVet 

'li Avul in qI aid Trdinsport 

$ 35,000 

$ 79,000 

.SIoLt -1r.ijni ~ 
MI.';cu I liAnt,_!otS 

$ 7,000 

$ 1.0,000 

't'oLj I eat. imLotI leSS soi.l Survey $1, 138,740 
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PROPOSED STUDIES ON 

THE EFFECTS OF LANDUSE CHANGES
 

ON SOIL FERTILITY*
 

by
 

TAN KOK YEANG, SYED SOFIE SYED OMAR, 

TAN PENG YEW** 

INTRODUCTION
 

In Malaysia, agriculture development through forest
 

exploitation and clearance has been and is the current prime economic
 

developmental strategy in alleviating rural poverty and overcoming 

problems of land pressure, unemployment and under-employment. The 

encroachmnent into the delicately balanced tropical forest ecosystem can
 

cause considerable changes to the environment. The consequences of 

such environmental change have been well documented Nye and Greenland, 

1960; Socepadmo, 1973; Leigh, L973; Richards, 1977). 

An important aspect of Landuse change affecting the environment
 

is the accelerated changes in soil fertility. The clearing of large tracts
 

of trooical forest for croo production disruots its natural nutrient 

balance. -he felling and subsequent burning of the felled forest destroy 

much of the organic matter in the vegetation and in leaf litter accumulated 

on the around. 3urning also results in the loss of c-r-anc carbon and 

nitrogen in the vegetation and litter, but the mineral nutrients are 

returned to the soil as ash. Part of the ash .ay be washed away by the 

- r=a;nstonns that fall on -be bare ground after clearing and there 

will e me. ....----- of through leaching. in addition,oss nuzrients 

?azer . r -sntedat -t'eASEAN Wcrks= o Watershed ' nservation 

and M'a.naement Research Procrav.e, Kuala Lumpur, 3-7 September, 179. 

..... a.and LDA) Ser':i-esAutnorit .evelocmntAgr_cu!-.:ra1 

...zrooraticn. 
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clearing and burning leave the land bare of the protective canopy of 

vegetation, thus exposing it to erosional hazards resulting in the loss
 

of nutrients through leaching and in the loss of the fertile top soil.
 

The drastic landuse change may cause the soil physical characteristics
 

to deteriorate, thus affecting the soil water regime.
 

The change in soil fertility is fairly well understood
 

qualitatively. However, there is little information, particularly in
 

Malaysia, on the progressive changes in soil fertility when a tropical
 

forest ecosystem is converted to an agro-ecosystem.
 

The purpose of the study is to quantify and evaluate the soil
 

fertility changes when a tropical forest is converted to an agricultural
 

holding and to evolve a set of management techniques for the maincenance
 

of soil fertility.
 

SCOPE AND METHODOLOGY
 

Location
 

The study is to be conducted at the Sg. Tekam Experimental Basin,
 

located to the norh of the Jengka Triangle in Central Pahang of
 

Peninsular Malaysia. The Basin details are described in the Sg. Tekam
 

Exoerimental Basin Annual Report No.1.
 

Land Manaqemen-: 

Catchment A and B are both classified as operational catchnencs 

and are scheduled for conversion to oil nalm and/or cocoa in 1980 after
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the initial period of calibration (Figure 1). Catchment C is to be 

a control catchment.retained in its natural forested state to serve as 


The land clearing will follow the normal FELDA practice 

termed the 'conventional method' (Balakrishnan and Lim, 1976). It 

consists of the following sequential operations: underbrushing, manual 

felling, major burnizig, manual pruning, stacking and reburning. Should 

there be a delay in felling or burning or owing to a very poor burn, the
 

'partial mechanization method' will be employed. In this method, the
 

pruning and stacking are carried out mechanically by bulldozers. The
 

time schedule for the various activities in the land clearing operation
 

is s'mmarised in Appendix 1. 

Immediately after the area has been pruned, stacked and reburned,
 

leguminou. covers at the rate of 5 lb. per acre will be planted in
 

covers will be allowed to establish in
Catchment B While natural 


Catchment A.
 

cocoa are scheduled to
Field plantings of oil palm and/or 


commence in October, 1981. The maintenance of the croos will follow the
 

standard FELDA practice.
 

Soil Fertility Study
 

The field studies involve investigations into the various
 

aspects of soil fertility changes at different stages of land development, 

viz.,
 

4/-... 
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(a) uncleared forest;
 

(b) felling and burning, and
 

(c) immature plantation croo.
 

Uncleared Forest 

In order to study the accelerated soil changes it is necessary
 

to quantify the nutrient status in the natural tropical forest ecosystem.
 

The following baseline studies are envisage:
 

(a) 	the nutrient content of each of the soil
 

horizons, both the total amount and amount 

readily available to the plant, 

(b) 	the quantity and nutrient composition of the
 

litter on the soil, and
 

(c) 	the nutrient composition of the forest
 

vegetations.
 

In addition, the dynamic processes involvedin the nutrient 

cycle of the forest ecosystem will 1iso be examined. These include:
 

(a) 	the !itter production and mineralisation,
 

(b) 	the nutrient contribution through
 

rainwash, and
 

(c) 	 the nutrient losses through runoff and 

oeroolation. 

The above investigat.ions will orovide baseline information for 

subsequent comparison. 

3/-...
 



Felling and Burning
 

The clearing and burning disrupts the complete nutrient cycle
 

in the forest ecosystem. The effects of forest clearing and burning
 

will be auantified and evaluated as follows:
 

(al 	 the nutrient contribution of the ash, and
 

(b) 	the nutrient losses through increase runoff,
 

percolation and erosion.
 

Immature Plantation Crop
 

Finally, the nutrient balance in the agro-ecosystem that
 

follow will be sir. Uarly evaluated as that of the forest ecosystem.
 

The variables for measurement and the methods used are
 

su.marised in Appendix.2.
 

OF STUDYMPLL OTIONS 


While land development aims to raise the economic well being
 

of tie farmers, it is imootant to note that sustained crop production 

and the consequential econcmic return can only be achieved t rough
 

proper management of soil resources. Farmers, plantation managers and
 

landuse planners have to understand the delicate orocesses of environ­

men-a' :hange in an agro-ecosystem derived from a tropical forest 

ecosys.em. Therefore, the study would have the following implications: 

(a) 	2uantification of the soil changes at different 

stages of land development will illustrate 

objecti.ve!y th"e impact of human acri*ity on 

soil fert-iIt,y. 
6/-...
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(b) 	A better understanding of the progressive soil
 

fertility changes would enable better management
 

of soil resources by plantation managers and
 

extension workers.
 

ESTIMATED COST
 

The estimated cost for the investigation comprises of:­

(1) 	Soil Laboratory equipment, glassware M$100,OOO
 

(2) 	Field sampling equipment and tools 10,000
 

(3) 	 Labour cost - 20,000 

(4) 	Analysis cost - chemicals a .a salaries 

of laboratory technicians = 120,000 

TOTAL 	 M$250,OOO
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APPENDIX I 

TIME SCHEDULE FOR THE MAJOR ACTIVITIES 
IN FOREST CLEARING 

CONVENTIONAL METHOD 

IMNLFELLIG 

PRUNING STACKING RE.URNING 

PLANTING] 

PARTIAL MECHANIZATION METHOD 

[NDERRUWUNG. 

(i,'NL3,L LLG PER100 OF DELAY 

1980 1981 00 
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TRANSITION PERIOD 



ADendix 2
 

VARIABLES FOR MEASUREMENT 

Climatic Variables 

(i) Rainfall
 

(ii) Maximum and Minimum Temperatures
 

(iii) Solar Radiation
 

(iv) Wind Velocity at 2 m
 

(v) Evaporation
 

Soil Physical and Chemical Variables
 

(i) Mechanical Analysis
 

(ii) Bulk Density
 

(iii) pF Characteristics 

Civ) Organic Carbon
 

(v) Total Nitrogen
 

(vi) pH H20
 

(vii) Exchangeable Ca, Mg, K, Na
 

(viii) Total Ca, Mg, K
 

(ix) Soluble P 

(x) Total P
 

Stream-Water Variables
 

Ci) Daily Stream Discharge
 

(ii) Total Sediment
 

(iii) 	 Suspended Sediment
 

Civ) Dissolved Sediment
 

(v) Cations: Ca, Mg, Na, K 

(vi) Anizns: S34 NO, Cl, . 0 

Biological Varibles 

(i) .mount and Composition of Li-ter
 

(ii) Rate of decomposizion of Li:ter 

(jil) 3.oznass .: forest 

/~x
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PROPOSED MONITORING OF METEOROLOGICAL PARAMETERS 

AND STUDIES OF CLIMATIC VARIATIONS IN A WATERSHED* 

by 

TUNG NAM PING" 

Introduction
 

Climate is commonly conceived as part of the natural 
environ­

the natural environment will affect the
 
ment. Any human interference to 

Recently the Malaysian Meteorological Service 
has 

localised climate. 


-he
 
noted some localised climatic variation, such 

as the variation in 


frequency and intensity of the afternoon thunderstorm 
activities causing
 

the rainfall pattern, variation in the temperature gradient,

variation in 


Hence there
 
variation in the evaporation rate, just to mention a few. 


to study in greater depth, how and to what 
extent the human
 

clearing of forested
 
is a need 


activities in and around the watershed, such 
as 


agricultural development and settlement, 
highway construction,


land for 

Suchlocalised climate.

mining, logging but to name a few, affect the 

in their planning,

not only useful in helping the decision-makers
studies are 


development and management of water resources 
and forested watershed, but
 

the World Climate Programme which
 also provide valuable contributions to 


The purposes of
 
was proposed by the World Meteorological Organization. 


to provide the means to foresee possible
 of the World Climate Programme are 


future changes of climate and to aid countries 
in the application of
 

':he ASEAN Workshop on Watershed Conservation 
and
 

Paper presented az 


3-7 September, 1979. 
Managemenc Research Programme, Kuala Lumpur, 

** Meteorologist, Malaysian Meteorological Service. 

LA/I-...
 



and knowledge to the planning and management of allclimatic data 

aspects of man's activities. Therefore this proposal for monitoring
 

of meteorological parameters and studies of climatic variations 
in and
 

World
around a watershed is consistent with the objectives of the 

Climate Programne. 

To study the changes in climatic conditions, Malaysian 

stationsMeteorological. Se-rvice (AMS) proposes to set up a network of 

with automatic recording instrtrnents in and around the selected
 

watershed.
 

which MMS plans to monitorThe meteorological parameters 

axe:­

i) rainfa-ll
 

ii) temoerature
 

iii) solar radiation
 

iv) evaporation
 

v) relative humidity
 

vi) wind 

2/-,.
 



Project Description
 

Project Inouts
 

Technical Suooort
 

For the collection of basic data, automatic recording
 

Technical aid in equipment
instruments are oreferable in this project. 


and instrumentation will be needed.
 

Project Staff
 

Senior Meteorolocist-in-charge
 

A senior meteorologist with sufficient experience in
 

administration and data management and analysis is necessary. He
 

will be responsible for the overall planning, implementation and
 

coordination of the meteorological aspects of the project.
 

Ex-Derimenta officer 

An experimental officer of sufficient exoerience in instrument­

handling is necessarz. His resronsibilities are as follows:­

i) to set uo meteorological instruments. 

ii) to per:crn reg,:lar inspection and to 

maintain ---e necoroogi:aL instrzmens. 

iii) to oerf:rm mnor repairs and :orrecczns 

to t e Lns:r,=nents when necessar/. 

2, -. 
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iv) to assist the Senior Meteorologist-in-charge
 

in simole data analysis.
 

v) any other job as assigned by the Senior
 

Meteorologist- in-charge. 

Meteorological assistant 

Three meteorological assistants will be required.
 

Their resDonsibilities will be:­

i) to collect and change the charts regularly.
 

ii) to extract data from the charts.
 

iii) to comoile the data according to the format
 

designed by the Senior Meteorologist-in-charge.
 

iv) to assist exoerimental officer as and when necessary.
 

Technical consultant (3 mnnths)
 

A short term technical consultant will be required at
 

the inittal stage of project implementation. His inp'=t wil
 

be:­

i) to advise on tie selection of sizes for
 

location of stations.
 

ii) to advise on the selection of aoorooriate
 

meteoro.cgicalI instrz.ents. 

iii) 	 to provide ;ud.elines :c the -ye of analysis 

requfred for climatic studies in "_he watershed 

conser-azi on and management. 

4,
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Equipment
 

At least 12 stations with automatic recording instruments 

will 	be required for the collection of climatic data in the
 

chosen watershed has
proposed watershed. Assuming that the 

the 	station network a
 area of 700 sq. miles, this gives 


density of about one station per 60 sq. miles.
 

an 


Project Outouts
 

the end of the project, sufficient data
 It is hoped that at 


to conclude
 
would have been collected, and analysis could 

be carried out 


or short term 611.s;of forest conser­in one way or another the long 


The findings should
 
vation or deforestation on meso-scale climate. 


provide good guidelines in the planning and management of the other
 

watersheds in the ASEAN regions.
 

End of Project Status
 

It is hoped that the monitoring of the meteorological
 

even after the project has ended.
 observations could be continued 


imolementation Plan
 

Ln four ohases,

Project implementation should be carried out 


namely:­

i) 	selection of site 

selection, ourohasing and installationii) 


of meteorological instrments 

3/-... 
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iii) collection and verification of data
 

iv) analysis of data and presentation of
 

findings.
 

Estimates of Costs (5 years)
 

be prov:
Office accomodation and clerical staff will 

by W4MS. 

Project Staff -nolument 
Ms 

Senior Meteorologist-in-charge 

182,400
($28OOxl20 - 3230) 


Exoerimental Officer
 

90,00($15OOxl2x5) 


Three Meteorological Assistants 

180,000
($IOOoxl2x5x3) 


Dr ive r 

21,000
(535Ox12x5) 


Short-term Consultant (3 months) 

24,000
($3000x3) 


6,000
Allowances for financial assistance (part time) 


Overt.me allowance for Experimenf-aI Officer, 

3,000 51Meteoroi3glzal Assistants and Driver 

6/.. 

http:Overt.me
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Travel and Subsistence 

Field trips 

Airfare for Consultant 

Subsistence for Consultant (for 3 months) 

10, 0OO 

8,000 

9,000 27,000 

Equioment, Services and Suoolies 

12 automatic recording stations 

(Instruments, clearing forest, fencing etc.) 

One Land Rover 

Lease of Comouter and Service 

Supply and Materials 

(Stationery, charts, batteries, spares etc.) 

Maintenance and Service 

Miscellaneous 

660,000 

40,000 

20,000 

40,000 

20,000 

25,000 

TOTAL M$1,343,400 
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I. PROGRAMME BACKGROUND AND DETAILED DESCRIPTION
 

A. Background
 

Throughout the ASEAN region, increasing pressure for arable 

land has steadily decimated the valuable forest resources of
 

the countries concerned. Ultimately, it is enrisaged that the
 

region's forest resources will be confined mainly to the
 

hilly and mountainous areas which are essentially watersheds
 

with vital conservation functions. However, vast areas of
 

devastated land, which also have vital watershed functions,
 

already exist in all ASEAN countries, except Singapore. It is
 

inevitable that much of the remaining forested land will have to
 

be managed for multiple use, including timber production and
 

also that concerted efforts will have to be made to rehabilitate
 

much of the devastated land.
 

Human activity, such as logging, land clearance for
 

agriculture, shifting cultivation, etc., in watersheds will
 

increase soil erosion, run-off, siltation of water courses
 

and other deleterious downstream effects. Because of the very
 

critical interdependence between the forest and the water
 

resources, it is imperative that in the overall management and 

harvesting of the former, maximum care must be taken 
so as
 

not to adversely affect or impair tie quality, availability
 

and productive potential of the latter. At the same time the
 

cost of timber harvesting which involves heavy expenditure on
 

equipment, forest road construction etc, must be kept within
 

economical limits. It is equally imperative that positive
 

action be taken to restore the productivity of the
 

presently devastated land.
 

To-date, unfortunately, there is scant knowledge and
 

experience on the long-term effects of soil/water changes as a
 

result of human activit.Les and land-use dhanges. There is, 

therefore, an urgent and critical need to appraise the situation 

and to draw up and implement a comprehensive prcgramme of 
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studies that will have direct applications in the overall
 

conservation, management and development of the watersheds 

in the region. 

The natural resources of the ASEAN countries, such 4z 

forests, soil and water, share some very common characteristics 

because of the close geographical proximity of these countries. 
In fact, with respect to forest resources, it is usual to 

refer to most of the forests found in the ASEAN countries 

collectively as the Tropical Rainforests since the countries 

have very similar forest vegetation and rainfall patterns. 

Another feature common to ASEAN countries is that currently 

all the member countries have their own development plans which 

are invariably agro-based and involve the conversion of forest 

lands to agricultural development and settlement which have an 

important effect on the soil and water balance of the land. 

A third feature common to ASEAN countries is the widespread 

and extensive problem of shifting cultivation, which has 

reduced vast areas of formerly rich natural forests to an 

unproductive and unstable status. 

Therefore, a watershed conservation, management and 
development research programme on a regional basis, with the 

objective of formulating sound conservation, management and 

development prescriptions compatible with reduced impairment 

to the productive potential of soil and water, will be of immense 

benefit to the ASEAN countries. It would also be of great
 

benefit to ASEAN member countries to aim for coordination of 
all these research activities through the establishment of a 

regional research centre. 

B. Scope of the Programme 

1. Justification 

An ASEAN Watershed Conservation and Management Research 
Programme can have various cbjectives and can be -=ply justified. 
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These objectives and the justification will become apparent
 

with a brief survey of the scale and dimension of the resource
 

problems in the five ASEAN countries which will enable
 

watershed management to be given shape and form and to be
 

viewed in the proper perspective.
 

In Peninsular Malaysia, forests covered 74% of the 

total land area in 1958, but by 1976 only 55% or about 7.2 million
 

ha. out of the total area of 13.2 million ha., was left.
 

In Sabah, the 1971 forest inventory figures showed that 86%
 

(6.00 million ha.) of the land was forested of which more
 

than 22% have been logged over or disturbed by shifting
 

cultivation. For Sarawak, by 1975, only about 75.6% (9.3
 

million ha.) out of the total land area of 12.3 million ha.
 

was classified as under permanent forests and other forests.
 

With the launching of the Third Malaysia Plan, where land
 

clearance for agriculture and settlements will continue at an 

accelerated rate, it is estimated that most lowland forests
 

within Malaysia would have disappeared in the mid-1980's.
 

Meanwhile, the boundary which was arbitrarily taken to 

delineate the "oroductive" forests from the "protective" forests, 

has been pushed upwards from the 330 m (1,000 ft.) to the 990 m 

(3,000 ft.) contour. Logging in these high elevation forests
 

has generally been identified as the reason for the heavy 

sedimentation and more frequent flooding experienced downstream.
 

The situation is also true in the Philippines although the
 

form of forest exoloitation is different. -he very fast forest 

destruction in the Philippines is primarily due to the widespread 

practice of shifting cultivation and seccndarily to exploitative 

logging, fires and other causes. Only about 30% of the total 

land area of the country (30 million ha.) are under forest cover.
 

About 5 million ha. :f Philiopine watersheds are grassland and
 

about 66,000 ha.of the remaining forest cover are being destroved
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annually. The hydrologic behaviour of 1.4 million ha. of 

watersheds in the Philippines are considered critical. These 

watersheds continue to be the major sources of accelerated 

soil erosion, flash flooding and related hydro-physical 

deteriorations that are affecting multi-million dollar 

infrastructure projects, productive agricultural lands and
 

other ecological imbalances over a wide spectrum of land scenes. 

It is estimated that Indonesia has about 20 million 

hectares (200,000 sq. km.) of unproductive land consisting cf 

lalang fields and bare lands which are in a critical condition 

and are the source of erosion. These critical lands will increase
 

every year by 1 to 2% if no management and protection measures 

are taken. In Java in particular, and in other places outside 

Java in general, the total forested areas serving as protection
 

agents for the upper river regions are beneath the minimum 

requirements (about 20% of the area). This will endanger the 

management of water, soil and the environment. Due to
 

population pressures, the need for land for seasonal agricultural 

cultivation seems to be urgent. The need for fuelwood makes
 

the cutting of trees difficult to control. This land has a 

vital protection function and should be covered with permanent 

vegetation. In Kalimantan, West Irian and part of Mollucas, 

Sumatra and Sulawesi, much of the forest land have been approved 

for logging. 

In Thailand, it is estimated that only about 39% of the 

total land area is still forested. Forest land clearings in the 

lowlands and shifting cultivation in the mountainous areas are 

the causes of deforestation. :t is estimated that about 40% of 

watershed areas have been degraded by shifting cultivation.
 

The accelerated rate of agricultural development, settlement 

schemes, mining and highway construction have also: resulted in 

a considerable loss of" the national forest reserves. 
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Although there is hardly any forest left in Singapore,
 

there are many critical watersheds which are vital for water 

supplies. The Ministry of Environment's dynamic programme 

to plant trees and shrubs is an indication of the country's 

positive conservation and management policy to protect the 

watersheds. 

2. 	 Objectives of the Programme 

General Objectives: 

The long-term objectives of the Programme are to enable 

ASEAN Member Countries: 

(a) 	 To upgrade technical expertise and to 

improve technology for the conservation, 

management and development of watersheds; 

(b) 	 To apply appropriate technology for watershed 

conservation, management, developmen. and multiple-use 

so as to ensure a sustained yield of socio­

economic benefits; and 

(c) To optimise the utilisation and application 

of the limited expertise and resources 

available in individual ASEAN member 

countries for the collective benefit of 

the region as a whole through close co­

operation and co-ordination of the activ'ts in
 

watershed conservation, management and develooment,
 

Scecific Cbjectives: 

The immediate and specific objectives of the Programme 

are to assist ASEAN Member Zountries:­

[a) 	 To develco anorcoriate criteria for the
 

identificaticn and classification of 

watersheds; 
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(b) 	 To determine the extent of these 

watersheds;
 

(c) 	To conduct research aimed at the
 

formulation of sound principles and 

guidelines for watershed conservation,
 

management and development; 

(d) To develop appropriate technology for 

the conservation, management and
 

development of watersheds for protection
 

and/or production;
 

(e) To investigate the feasibility of multiple­

use, with oarticular reference to timber
 

production in watersheds;
 

(f) 	To effect close co-operation and co­

ordination of the watershed management
 

and development activities; and
 

(g) 	To appraise and develop appropriate
 

legislative guidelines for the con­

servation, management and development
 

of watersheds.
 

3. 	Structure
 

The Programme comprises four main projects with 

components in all participating ASEAN Member Countries. It 

involves the establishment of regional and country infrastructural 

facilities necessar- for project implamentation and coordination 

and encompasses integrated techno-eccnomic research to ootimise 

conservation, management and development of watersheds as well 

as studies on socio-econcmic and insti:utional imolications of 

watershed conservation, management and development. The Programme
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will be operated essentially as a network coordinated by the
 

regional centre. 

4. Duration 

The Programme is essentially long term but the specific 

projects involving technical assistance under the ASEAN-US 

Devleopment Co-operation Programme will initially be for five years.
 

However, such projects may be extended by mutual agreement, if deemed
 

necessary.
 

5. Location 

The Programme will be implemented in all participating
 

ASEAN Menber Countries. The ASEAN Centre for Watershed Management 

and Development to be established for monitoring and coordinating 

the implementation of project components approved for the res­

pective participating countries will be located in Malaysia. 

Country Centres will be established in participating countries to 

facilitate implementation, monitoring and coordination of projects 

located in the countries concerned as well as to liaise with the 

regional centre. 

C. Detailed Programme Description 

The Programme comprises four main projects, namely:-

Project No. 1
 

ASEAN Centre for Watershed Management and Development
 

(including Country Centres).
 

Project No. 2
 

Integrated Research Studies on the Management of
 

Forested Watersheds.
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Project No. 3
 

Integrated Research Studies on the Development and
 

Management of Non-forested Watersheds.
 

Project No. 4
 

Integrated Studies on Social, Economic, Technical
 

and Institutional Profile of Watershed Conservation,
 

Management and Development.
 

Project Inputs, Project Outputs, End-of-Project Status 

and other relevant details of the projects constituting the Programme 

are described in Aopendices 1 to 4. 

2. PROGRAMNE ANALYSIS 

The Programme is recognised to be of high priority by the
 

ASEAN Member Countries, oarticularly those where pressure for land 

has brough about deforestation and the inevitable need to develop 

watersheds for socio-economic purposes. Many of these watersheds,
 

however, have a multitude of critical functions and should therefore 

be developed and managed by sound and appropriate technologies to 

minimise detrimental impacts on natural resources, environment and 

other development projects. 

In addition to appropriate technologies applicable to
 

unique local conditions and circumstances, the conservation, 

development and management of watersheds for sustained socio-econcmic 

benefits also require accurate, relevant and timely information on the 

natural resources and characteristics of zhe watersheds. ASEAN Member 

Countries oossess the basic technical expertise and skills necessarv
 

for the acquisition of such information but needs assistance to
 

accelerate --he process and to ieveloo the necessary aor?:ooriate 

technologies. The Programme would provide the mean. to attaLn these goals 

and ultimately enable ASEAN Member Countries to upgrade their technical 
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capability and to become completely self-reliant in the application of 

sound and appropriate technologies for watershed conservation,
 

development and management. 

At the completion of the Programme, the information collected 

as well as the knowledge and experienced gained with U.S. technical 

assistance will be compiled and synthesised into documents for dissemi­

nation to ASEAN Member Countries. They will provide a firm basis for 

the development of comprehensive, sound and long-term strategies, 

programmes and guidelines for the proper conservation, development and 

management of the watersheds in the respective countries to ensure that 

such watersheds continue to produce the ootimal benefits to the peoples
 

of the ASEAN region. Needless to say, such appropriate technologies
 

could also be transferred beneficially to other countries outside the 

ASEAN region which have similar background and conditions.
 

Detailed analyses of the technical, financial, social and 

economic aspects of the Programme are given under the various projects 

described in Appendices I to 4. A summary of the total cost of the 

Programme is shown in Table 1. 

3. IMPLEMENTATION PLANS 

The Programme will be implemented as soon as agreement is 

reached between ASEAN and the United States. Details of the implemen­

tation plans for each of the four projects are described in Appendices 

1 to 4.
 

4. EVALUATION .LR.-A*'rEM*ENTS FOR THE ?RCG.RXAILME 

Project implementation will be reviewed and evaluated periodically 

by a Steering Committee comprising country coordinators to determine :he 

effectiveness and general applicability of the progress achieved as 

A 
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reported by the Technical Working Group comprising the Director 

of the ASEAN Centre for Watershed Management and Development, 

country project leaders, and other relevant technical experts. 

The Programme as a whole will be reviewed and evaluated by
 

the Sub-Committee on Forestry of the Committee on Food, Agriculture
 

and Forestry of ASEAN Economic Ministers, which is responsible for
 

programme policy and guidelines and project priority.
 

4 
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TABLE 1 

Summary of 

Conservation 

Thtal Cost (US 

and Management 

$1,000) of ASEAN 

Research Programme 

Project
NO. 

Project Title 
1 2 

y e 
3 

a r 
4 5 

Total 

ASEAN Centre for 
Watershed Management 
and Development 
(including country 
centres) 

3571 721 721 721 721 6455 

2 Integrated Research 
Studies on the Manage-
ment of Forested 
Watersheds. 

11392 4392 3416 3324 3324 25848 

3 Integrated Research
Studies on the 

Development and 
Management of Non­
forested Watersheds. 

7475 2475 2475 2475 2475 17375 

4 Integrated Studies 

on the Social, 
Economic,Technical 
and Institutional 
Profile of Watershed 
Conservation, 
Management and 
Development. 

605 495 440 - - 1540 

TOTAL 23043 8083 7052 6520 6520 51218 
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APPENDIX 1 

PROJECT NO.1 	 ASEAN CENTRE FOR WATERSHED MANAGEMENT 

AND DEVELOPMENT 

1. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

1.1 Background 

Watersheds are 	complex and dynamic ecosystems which 

include not only bio-physical, but also sociological, institutional 

and human components. Although some of these components may appear 

to be common to all the ASEAN countries, considerable differences 

in specific characteristics do occur. Many of the problems 

encountered in 	 watershed management and development also appear to 

be common to ASEAN countries, but the specific circumstances leading 

to the problems, and the solutions to these pioblems may be quite 

different for each individual country. However, the one feature 

truly common to all ASEAN countries is the dearth of reliable, 

quantitative information and experience needed to develop effective,
 

sound and long-term strategies for watershed management and 

development.
 

To overcome this critical problem, comprehensive project
 

proposals (see Projects 2, 3 and 4) have been prepared for imple­

mentation in the various ASEAN countries. However, it is vital
 

that these proje-t proposals be very closely coordinated to optimise
 

the benefits to the region as a whole accruing from the activities
 

carried out in 	 the various individual member countries. The results 

of these actiivities must a.lso be synt-hesised to form the bases for 

evolving and ooerationalisLng sound, long-term strategies for 

watershed management and development for the region. It is proposed 

that an ASEAN Centre for Watershed Management and Development 

(ACWMD) be established to ensure that these vilal functions are 

effectively and effic4.enty carried out. 
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1.2 	 Scope of the Project
 

The Project shall establish, support and operationalize
 

the ASEAN Centre for Watershed Management and Development for the
 

region and Country Centres for participating ASEAN Member Countries. 

The regional office of the ACWMD shall be located in Malaysia while 

Country Centres shall be located on site, wherever possible, to 

facilitate implementation, monitoring and coordination of project 

components in the respective countries. 

The Project is intended to be long-term but the U.S.­

assisted phase will be for a duration of five years with an option 

for extension if deemed necessary and is mutually agreeable. 

The 	 objectives of t-he ACWAMD are:­

(a) 	To promote, institutionalize, coordinate
 

and strengthen regional cooperation in
 

watershed conservation, management and
 

development among ASEAN countries. 

(b) To operationalize and support a regional
 

network designed to pool and promote the
 

optimal use of the limited manpower and
 

financial resources in watershed conser­

vation, management and development research;
 

(c) 	To initiate and/or suooort research,
 

training and extension/development projects
 

for evolving effective watershed management 

strategies;
 



- 14 ­

(d) To evolve common standards/criteria/
 

guij;lines for the identification/ 

classification of ASEAN watersheds;
 

(e) To evolve effective conservation,
 

management and development guidelines 

for ASEAN watersheds; 

(f) To evolve methodologies and strategies 

for systematic data generation, storage, 

retrieval and analysis for ASEAN water­

shed conservation, management and 

development; 

(g) 	 To initiate and strengthen international 

linkages on effective watershed conservation, 

manaqement and develooment; 

(h) 	To generate funds to support research,
 

training and extension/deve].ooment
 

projects on ASEAN watershed conservation,
 

management and development; and
 

(i) 	To document and evaluate watershed management
 

orientations, policies and strategies in the
 

ASEAN region.
 

1.3 	 Detailed Project Descriotion 

1.3.1 Project Innuts 

(a) 	 Techni zal Su-)crt 

Technical support/expertise for ACWMD 

shall come from ASEAN Member Countries. iowever, 

necessary but currently unavailable technical 

exoer-ise/manower 3hail come from outside 

5C
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sources, such as foreign consultants, or
 

through manpower training and staff 

development wh.*ch shall be accorded priority 

to ensure effective transfers of expertise
 

and technology to ASEAN personnel.
 

(b) Manpower Training 

A manpower training and staff 

development progr'amme shall be formulated and imple­

mented to meet the necessary requirements
 

of ACWMD. A survey of ASEAN expertise on
 

watershed conservation and management should
 

be conducted as soon as possible to determine
 

additional expertise or technical support
 

required from foreign consultants and ultimately
 

from staff from ASEAN Member Countries.
 

(c) Field and Laboratory Equipment
 

Experimental sites shall be obtained
 

from government lands and field laboratories
 

either from national government offices,
 

universities or other agencies. The bulk of
 

the equipment for ACWMD shall be acquired as
 

part of the Project. 

1.3.2 Project Outputs
 

The establishment and operationalization of
 

ACWMD will institutionalize watershed conservation,
 

management and development among ASEAN Member Countries 

and focus att :ntion on the urgent need for such activities. 
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1.3.3 End-of Project Status
 

The ACWMD, which is expected to be firmly
 

established and fully operational by the end of the
 

a con­U.S.-assisted phase of the Project, shall be 

tuining regional institution for technological 

research and development designed to promote and
 

enhance the continued optimal us:, of watershed
 

resourcez in the ASEAN region. The ACWMD shall
 

be a source of expertise and guidance to ensure
 

well developed, productive and protective watershed 

ecosystems in the region. 

2. PROJECT ANALYSES 

2.1 Technical Analysis
 

The Centre (ACWMD) aims to institutionalize all current
 

and future watershed conservation, management and development 

research designed to promote a network of well developed, pro­

ductive and orotective watershed ecosystems in the ASEAN region. 

It cannot be over-emohasized that watersheds and their resources 

are vital comoonents for socio-economic and institutional develop­

ment in any country. Watersheds also act as physical barriers to 

stave off serious environmental and ecological imbalances and 

extremities. Consequently, appropriate technology and strategy
 

for procer use of watershed resources in the light c. current 

and future constraints and developments have to be -'veloped. 

The ACWMD will ensure that technologically, wacershe resources 

(physical, institutional, technical, etc.) are copt.ally used 

and ieveloped to enhance the oroductive and orctective values of
 

watershed ecosystems and harmonized with the maintenance of 

environmental qualitv and ecological scability in the region. 

.1"
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2.2 Financial Analysis and Plan 

Table 1 shows a capsulized five-year budget for ACWMD.
 

The budget is for a period of five years for both the regional and
 

country centres. It is envisaged that as soon as ACWMD is approved
 

and adopted by ASEAN Member Countries, a continuing source of funds
 

shall be identified and institutionalized from amongst the ASEAN
 

Member Countries or from external sources.
 

2.3 Social Analysis
 

The functions of ACW4MD include three major components:
 

research, management/development and extension. All these major 

functional components are expected to generate far-reaching social 

benefits not only for individual countries, but also for the ASEAN 

region as a whole. 

Through research, necessary basic and applied data are 

generated which will form the bases for evolving viable, realistic 

and beneficial strategies for well developed and managed watersheds. 

In order that the benefits of well developed and managed watersheds
 

will permeate to the greater mass of the common people, an 

intensive extension service will be necessary. In short, in the 

process of operationalizing the major functions of ACWMD, direct 

and beneficial multiplier benefits will be generated for the
 

welfare of society in individual ASEAN Member Countries in particular,
 

and in :he ASEAN society Ln ;eneral. 

2.4 Economic Analysis 

The direct economic benefits that will be derived from 

a well manacea and develooed watershed depends on the intensity 
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or magnitude of development or management activities imposed on
 

the 	watersheds. It cannot be over-emphasized that the potential
 

economic benefits that could be derived from efficient use and
 

development of watershed resources are tremendous. In addition
 

to the direct economic benefits is the oromotion of indirect 

values such as stable and protective watershed ecosystems and good
 

environmental quality. 

3. 	 IMPLE4ENrATION PLANl 

T1he Project will be implemented as follows-

YEAR
 

4 	 5 .... N0 1 2 	 3 

xxxxxxxxxxxxx 
A 

XXXXXXXXXXXXXXXXXXXXXXXXXXXX 

BXX x XXXX XXXXXXXxXXXXXXXXXXXXX 

C 

A - Establbs'.nent of contacts for institutional and
 

government support for ACWMD.
 

- Formation of Steering Comittee and Technical Working
 

Gti':z frcm .SEAN ' eber Ccuntries. 

-	 For-,a:_,n :f adzinistrative set-uo for ACiMD 

-	 Fund gene:ati-n for AC,'.-D 

B 	 - ?acil -ies z=nsr-ruction
 

- ?r ec- '_e-_ -on
 

-	 Pe- r *~ -.uzn 

-	 Project imo[en-tion 

17?
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C Data/output collection, collation, analyses, 

storage, retrieval 

- Technology development 

- Technology transfer 

4. EVALUATION ARRANGEMENTS FOR THE PROJECT 

A Steering Committee shall evaluate the progress 

and annual reports of ACWMD. This Committee shall comprise a 

representative from each participating ASEAN Countries and a 

representative from the United States. The Committee shall
 

report to the ASEAN Sub-committee on Forestry. 

Figure 1 shows the proposed organization chart 

for ACWMD. 
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FIGURE 1. 	 PROPOSED ORGANIZATION CHART OF ASEAN CENTRE FOR
 

WATERSHED MANAGEMENT AND DEVELOPMENT
 

Technical DIRECTOR Project - SUB-COmr4ITEE ON FORESTRY 
Working Group Steering

Comn it tee 

DEPUTY DI ILC'OR DEPUTY DIRECTOR DEPUTY DIRECTOR 
FOP RF3EARCII FOR MANAGEMENT & DEVELOPMENT FOR ADMINISTRATION, EXTENSION 

& TRAINING 

Hydrometeorology - Plot Schemes 	 - Administration 

Geology and Soils - Operational Schemes - Training and Extension 

- Agro-Forestry - Socio-economic analysis - Technology Packaging 

- Livestock & Wildlife Social Forestry - Data Storage, Retrieval 

- Environment Publication & 

L Socio-econoiics Dissemination 
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Tabel 1 

Summary of Five-Year Budget for ACWMD 

(US $1000) 

ITEMS 

1 2 

Y E 

3 

A R 

4 5 
Total 

A. Caoital Costs 

a. Buildings and Equi'oment 1600 

b. Transport/Vehicle 50 

-

.... 

- - 1600 

50 

Sub-total 1650 - - - - 1650 

B. Ooeiatina Exoenses 

a. Personnel Services 

(including salaries, 
wages and honoraria) 

b. Supplies and Materials 

c. Operating/Maintenance 

d. Regional meetings, 

symposia etc. 

e. Training Courses 

f. Contingencies 

205 

15 

30 

130 

150 

60 

205 

15 

30 

130 

150 

60 

205 

15 

30 

130 

150 

60 

205 

15 

30 

130 

150 

60 

205 

15 

30 

130 

150 

60 

1025 

75 

150 

650 

750 

300 

Sub-total 

Total for ACWMD 

Total for 4 Country 
Centres 

590 

2240 

1331 

590 

590 

131 

590 

590 

131 

590 

590 

131 

590 

590 

131 

2950 

4600 

1855 

TOTAL FC'. ALL CE:,TRES 3571 721 721 721 721 6455 
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APPENDIX 2 

PROJECT NO.2 INTEGRATED RESEARCH STUDIES ON THE 

MANAGEMENT OF FORESTED WATERSHEDS 

.. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

1.1 Background
 

Throughout the ASEAN region, increasing pressure for 

arable land has steadily decimated the valuable forest resources of 

the countries concerned. UltL'ately, it is envisaged that the 

region's forest resources will be confined mainly to the hilly 

and mountainous areas which are essentially watersheds with vital 

conservation functions. in spite of these functions, however, 

it is inevitable that some of these areas will have to be managed 

for multiole use, including timber production, in the long run. 

Logging in such hilly areas by mechanised means will
 

increase soil erosion, run-off, siltation of water courses and
 

other deleterious downstream effects caused by activities
 

associated with logging road construction and felling and removal
 

of timber from the forest. Because of the very critical inter­

relationship,between the forest and the water resources, it is
 

imperative tdat, in the overall management and harvesting of the 

former, maximum care must be taken so as not to adversely affect 

or i mnair the qualitv, availability and oroductive ootential of the 

latter. At the same time the cost of timber haxvesting which 

involves heavy expendit-are on e7uizment, forest road construction 

etc, must be keot withun economical Limits. There is, therefore, 

a need to balance these requirements. To-date, unfortunately, 

there is tant -nowledge and experience on zhe long-term effects 

o 'o.L/'a-er changes as a -esl-fdifferent management regimes, 
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logging using different mechanised systems and the subsequent 

development of the logged-over areas. There is, therefore, an 

urgent and critical need to appraise and evaluate the impact of 

forest management and development on other watershed resources and 

the environment by means of a comprehensive and integrated 

programme of studies that will have direct relevance to the 

overall conservation and management of forested watersheds. 

1.2 	 Scooe of the Project 

1.2.1 Asoects 

The proposed Project will cover the following
 

aspects of forested watershed management:­

(a) 	determination and apolication of
 

different cutting regimes;
 

(b) 	application of different logging
 

sys tems; 

(c) 	application of different methods of
 

extraction and transportation of 

logs; and
 

(d) 	subsequent development and management
 

of the logged-over areas. 

The impacts of these activities on soil conser­

vation and erosion, water balance and aualitv, nutrient
 

cycling, regeneration, wild-life, climatic variables as well
 

socio-economic variables will be studied and quantified.
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1.2.2 Objectives
 

The objectives of the Project are to assist
 

ASEAN Member Countries:­

(a) 	To develop appropriate methodology
 

for monitoring and quantifying the
 

impact of human manipulation of
 

forested watersheds;
 

(b) 	To conduct research aimed at the for­

mulation of economically and environ­

mentally sound principles and guidelines
 

for 	the management of foresrt.d watersheds; 

(c) 	 To develop appropriate technol, ,7.for 

the management and exploitation L,! 

forested watersheds for the ootima 

benefits of the people; and 

(d) To investigate the feasibility of 

multiple-use of forested watersheds
 

with oarticular reference to timber­

production and non-timber benefits. 

1.2.3 Structure 

The 	 Project consists of five main component 

studies on:­

(a) 	 Forest management, development and 

protection; 

(b) 	 Conservation and management of water 

resources;
 



- 25 ­

(c) 	 Soil erosion and conservation; 

(d) 	Effects of land use changes on soil
 

structure and fertility; and
 

(e) 	Effects of land use changes on
 

meteorological parameters.
 

1.2.4 Duratiorr 

The 	Project will essentially be long term.
 

However, the integrated studies will be implemented initially
 

for five years with technical assistance under the ASEAN-US
 

Development Co-operation Programme.
 

1.2.5 Location 

Despite the many similarities in the nature of
 

forested catchments in the ASEAN Member Countries, there are 

equally many disimilarities in the specific characteristics of
 

these watersheds as well as in the social and institutional
 

frameworks. Therefore, it is proposed that this Project be
 

located in all the participating ASEAN Member Countries, except
 

possibly, Singapore. All the country projects will be closely
 

co-ordinated by the ASEAN Centre for Watershed Management and 

Development. 

1.3 	 Detailed Project Descrintion
 

1.3.1 Project Inouts 

(a) 	Technical SuPnort
 

The main activities of the proposed integrated
 

studies will be carried out by researchers and workers
 

from 	 ASEAN Member Countries. However, it is envisaged 
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that technical assistance in the form of short­

term foreign consultants will be required in the 

fields where local expertise is not available, 

eg. logging and forest engineering studies, etc. 

(b) Manpower training
 

A manpower training programme will form
 

an important part of this Project to ensure that 

local exDertise is developed in the respective 

fields. Such training should, where possible, be 

conducted under conditions similar to the condi­

tions which the trainees will normally work. In 

this respect, the proposed network of research 

projects within the ASEAN region will be able to 

fulfill, in part at least, this vital function. 

The integrated studies approach will also enable 

training to be provided for a wide range of 

disciplines as well as foster interaction and 

understanding amongst disciplines involved in 

watershed activities. 

(c) Field and Laboratory Equioment
 

Appropriate equipment will be required for 

conducting studies in timber harvesting, extraction
 

and transport as well as for studying the impact of 

forest harvesting, management and development on 

other watershed resources and the environment. 

The major items would be machinery for alternative 

logging and extraction systems and weirs, flow 

structures, and recorders for a:sessing the impact 

of forestry. activities on other parameters. 
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A summary of the total cost of such 

equipment is shown in Table I. 

1.3.2 Project Outputs
 

The Project will provide quantitative infor­

mation on the impact of various human activities on the 

environment, oarticularly on the soil and water characteristics 

and balance, in various types of forested watersheds in the 

ASEAN countries. This will enable the development of sound 

long-tem strategies and programmes for the management of 

various types of forested watersheds to ensure the continued 

supply of benefits, both tangible and intangible, from these 

forested watersheds to the peoples of the region.
 

Another important output of the Project will be
 

the provision of training opportunities in a wide spectrum of 

disciplines for developing the expertise of ASEAN nationals and
 

appropriate technology geared to ASEAN conditions. The pro­

vision of such opportunities under conditions similar to
 

those encounted by the trainees in their own local environments
 

will be particularly effective and beneficial.
 

1.3.3 End of Project Status
 

At the termination of the U.S.-assisted phase of 

the Project, a set o_ recommendations and guidelines on the 

management and development of -orested watersheds under various 

enviro.ments and -heir tariouas impacts will be drawn up. These 

recommendations and quidelines, together with the results and 

experiences obtained from the Project will be compiled into a
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document and published for dissemination to all the ASEAN 

Member Countries. 

The Project itself will hopefully be expanded to
 

cover other parts of the region and other aspects of forest 

management and development indicated by the results obtained 

from the Project at that point. It is anticipated that the 

various ASEAN Government agencies, in continued collaboration 

and co-operation with one another, will undertake this
 

expansion.
 

2. PROJECT ANALYSES
 

2'.1 Technical Analysis
 

The various components of the integrated studies will
 

be analysed on a national as well as regional basis. The quanti­

fication of the impact of human manioulation of the range of
 

forested watersheds in the region on the various environmental 

variables will provide the technical basis for the development of
 

sound, long-term strategies and programmes for the management of 

forested watersheds. This will be a very significant contribution
 

towards the long-term watershed management and development programmes
 

of the respective ASEAN Member Countries. 

2.2 Financial Analysis 

The estimated total cost of the Project is shown in 

Table 1. it is proocsed that the budget for the initial oeriod of 

five years be funded under the AS-AN-US Development Cooperation 

Programme. 

1*)
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2.3 Socio-econcnic Analysis
 

The socio-economic impacts of human manipulation of
 

forested watersheds will be identified and quantified. In particular,
 

studies to cuantify intangible benefits of forests will be attempted.
 

These will form an important component of the overall cost-benefit
 

evaluation of watershed management and development.
 

3. IMPLEMENTATION PLAN
 

The project will be implemented as follows:-


ACTIVITY 	 Y E A R
 

0 1 2 3 4 5 

1. Selection
 
& Survey
 
of study
 
area XXXXXXXX
 

2. 	 Establishment 
of 	infras­
tructure and
 
gauging
 
station XXXXXXXX 

3. 	Calibration XXXXXXXXXXXXXXXXXX 

4. 	Monitoring
 

& data 
collection XXxXXXXXXXXXXXXXXXXXXXXX 

3. 	 Manipulation 
of watersheds XXXXXXXXX ......................... 

'Subse"uent management after initial manipulation) 

6. 	 Data process- XXXXXXXXXXXXXXXXXX:<XXXXXXXXXXXXX
 
ing and analysis
 

7. 	 Preparation g XXXXX 
presen-ation
 
of findings
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4. EVALUATION ARRANGEMENTS FOR THE PROJECT 

The progress and achievements of the Project shall be 

reviewed and evaluated periodically by a Steering Conittee 

comprising country coordinators based on reports by a Technical 

Working Group comprising the Director of the ACtIMD, country 

project leaders and other relevant technical experts. 

('
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Table 1 

Summary of Five-Year B.
 

for the Project
 

(Us 

ITFMS 

A. Caoital Costs
 

a. Logging Equipment 


b. Construction of Weirs 
and Soil Laboratory 

c. Field/Laboratory 


Equipment 

Sub-Total 

B. Operating Exoenses
 

a. Personnel Services
 

(includes salaries,
 
Wages and Honoraria) 


b. Supplies and
 
Materials 


c. Operations and 
Maintenance 

d. Training 


e. Contigencies 

Sub-Toa1 

Total per -ountry 

3?XDTfTAL R1392 
4 COUNT?.:ES 

$ ooo) 

2 


i005 ­

295 

381 36 


1681 36 


252 252 


145 210 


491 480 


20 20 


259 100 


1167 _062 


284.3 _9a 

4292 

YEAR
 

3 

-

-

-

252 


15 


489 


20 


78 


354 


354 

3416 

4 5 Total
 

- - 1005 

- 295 

- - 417 

- - 1717 

252 252 1260
 

4 4 378
 

479 479 2418
 

20 20 100
 

76 76 589
 

331 331 4745 

83L .331 6462 

3324 3324 25848 
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PROJECT NO. 3 	 INTEGRATED RESEARCH STUDIES ON THE DEVELOPMENT
 

AND MANAGEMENT OF NON-FORESTED WATERSHEDS
 

1. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

1.1 Background
 

Watersheds of most countries in the ASEAN region have
 

been and are continuously being encroached upon, resulting in
 

serious degradation of bio-geophysical resources. As a result,
 

large areas of watersheds have become very unstable and virtually
 

unproductive ecosystems. To compound the problem, these same
 

areas continue to be t-he major sources of accelerated soil erosion 

and related hydro-physical problems that are ruining expensive
 

irrigation, other infrastructures, productive agricultural lands
 

and a balanced ecology over a wide spectrum of land scenes.
 

The problems that beset watersheds are expected to 

continue because of anticipated population increases. An increased
 

population will certainly bring about an accelerated occupancy of
 

watershed areas with their concomitant degradation repercussions.
 

Compounding the 	Population problem is the physical land area
 

constraint. A greater number of people will have to make do with
 

the same land base. Unless effective development and management
 

strategies for the watersheds are evolved and operationalized, the
 

deteriorating conditions of these ecosystems will continue to upset
 

t-he socio-economic as well as environmental and developmental
 

efforts of ASEAN countries.
 

There is, therefore, an urgent need to check the
 

continuing degradation of most ASEAN watersheds. Effective management 

and development strategies have to be evolved and operationalized 

to restore, improve or harness the oroductive as well as protective 

"°
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values of watersheds. Hopefully, economic prosperity in the 

countryside in close harmony with resources conservation (soil, 

water, forage, timber, etc.) and environmental stability could 

be promoted.
 

These integrated research studies will address pressing
 

problems affecting ASEAN watersheds through an integrated, coordinated,
 

applied and participative approach.
 

1.2 Scooe of the Project
 

The Project shall undertake integrated studies on the
 

development and management of non-forested watersheds in the ASEAN
 

region, combined with the research component in the operationalization
 

of an income-generating watershed farm.
 

These integrated studies shall last up to five years 

subject to extension if deemed necessary. However, the operationa­

lization of the income-generating watershed farm shall be continuing.
 

The 	objectives of this Project are:
 

1. 	To evaluate the impacts of deforested
 

watersheds on the various components
 

of 	the environment (soils, water, climate, 

animals, etc.)
 

2. 	To evaluate the impacts of deforested
 

watersheds on the socio-econcmic and
 

institutional structures of ASEAN Member
 

Countries.
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3. 	To evolve strategies to restore and harness
 

the productive and protective potentials of
 

deforested watersheds in the ASEAN region. 

4. 	To develop and operationalize an income­

generating and integrated watershed farm.
 

5. 	To evolve strategies for sustained public
 

involvement in the beneficial use, develop­

ment and management of watershed resources.
 

1.3 Detailed Project Descriotion
 

1.3.1 Project Inouts
 

(a) 	Technical Suooort
 

Technical expertise/support to opera­

tionalize the Project shall come from partici­

pating ASEAN countries particularly those which 

have the necessary experience and skills.
 

Technical assistance will only be sought if it
 

is unavailable within the region.
 

(b) 	Manoower Training 

Specialists available in each ASEAN
 

country shall train their own staff for the 

Project. in additzin, -raiLnrlg of Project 

particioants such as villagers, farmers, students,
 

etc. may be .;ndertaken. An annual Seminar/Workshoo
 

to discuss the orogress and direction of the project 
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shall be conducted. The researchers from ASEAN
 

countries shall also liase amongst themselves and
 

coordinate their activities.
 

(c) Field and Laboratory EauiDment 

Field laboratories/experimental
 

sites shall be obtained from each participating
 

ASEAN country. Necessary field and laboratory 

facilities and materials shall come from the
 

Project funds.
 

1.3.2 Project OutDuts
 

The project hopes to operationalize
 

an income-generating and integrated watershed farm
 

geared towards harnessing the productive and protective
 

values of the watersheds to promote socio-economic 

prosperity in the countryside in close harmony with 

the promotion of environmental stability. In addition, 

basic and aODlied scientific data on the impacts of 

forest denudation on the various environmental 

components, socio-economic and institutional struc­

tures of each ASEAN country will be generated. 

Furthermore, sound strategies for sustained public 

involvement in _he beneficial use, development and 

management :; watersheds will be evolved.
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1.3.3 End-of-Project Status
 

The Project is intended to be con­

tinuing and income generating. It is expected that 

the productive and protective values of the afforested
 

watershed will be enhanced. At the same time, en­

vironmental stability will be promoted.
 

2. PROJECT ANALYSES
 

2.1 Technical Analysis 

The project hopes to develop a productive and protective
 

integrated watershed farm in close harmony with the promotion of
 

environmental quality and ecological stability. It is envisaged
 

that the marginal productive and orotective conditions of many
 

deforested watersheds can be improved through the imposition of
 

viable land-use alternatives and management strategies. 

2.2 Financial Analysis and Plan
 

Table 1 shows a summary of the five-year budget for the 

Project. 

2.3 Social Analysis 

A well-developed watershed which incorporates both
 

the productive and orotective components as well as environmental
 

quality will benefi_ society as a whole. :t is anticipated that 

an integrated watershed farm will spur a just, fair and equitable
 

sharing/distribution of the benefits Zfa well-developed natural
 

resource.
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2.4 Economic Analvsis 

The Project is an income-generating venture. It
 

is exoected that the economic *viabilityof the Project will yield 

a commensurate rate of return. There will also be indirect pro­

tective values generated from a well-managed watershed ecosystem. 

In addition, the scientific data generated from the Project should 

provide the necessary technical inputs in evolving viable manage­

ment and development strategies for deforested watersheds in the 

ASEAN region. 

3. IMPLEMENTATION PLA.N 

The following is a five-year implementation plan
 

for the Project:-


Y E A R 

0 1 2 3 4 5.....N 

xxxxxxxxxxX
 
A
 

xxxxxxxxxxxxxxxxxxxxxxxxx 
B 

xxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxX 
C 

- Project area location
 

- Staff recr~iitment
 

- Forrmation of admin-i-stra-i:e set-up
 

- Logistics/oreparaton
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B 	 - Research identification/implementation
 

- Facilities construction
 

- Project implementation
 

C 	- Data monitoring, collation, analysis
 

- Report preparation and presentation.
 

4. EVALUATION ARRNGr4MENTS FOR THE PROJECT
 

The progress and achievements of the Project shall be
 

reviewed and evaluated periodically by a Steering Committee
 

comprising country coordinators based on reports by a Technical
 

Working Group comprising the Director of the ACWMD, country
 

project leaders and other relevant technical experts.
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Table 1 

Summary of Five-year Budget 

(US $1000) 

ITEMS 
1 2 

Y 

3 

E A R 

4 5 Total 

A. Caoital Costs 

a. Buildings/shed 

b. Transport/Equipment 

c. Farm implements 

Sub-total 

250 

500 

250 

1000 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

250 

500 

250 

1000 

B. Operating Expenses 

a. Personnel Services 

(including salaries, 

wages and honoraria) 

b. SupDlies and 

Materials 

250 

100 

250 

100 

250 

100 

250 

100 

250 

100 

1250 

500 

c. Operating/ 

Maintenance 

100 100 100 100 100 500 

d. Contingencies 45 45 45 45 45 225 

Sub- total 

TTAL PER COUNTRY 

495 

1495 

495 

495 

495 

495 

495 

495 

495 

495 

2475 

3475 

TOTAL FOR 5 COUNTRIES 7475 2475 2475 2475 2475 17375 
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APPENDIX 4 

PROJECT NO. 4 	 INTEGRATED STUDIES ON THE SOCIAL, 

ECONOMIC, TECHNICAL AND INSTITUTIONAL 

PROFILE OF WATERSHED CONSERVATION, 

MANAGEMENT AND DEVELOPMENT 

1. PROJECT BACKGROUND AND DETAILED DESCRIPTION 

1.1 Background
 

One of the imoortant comoonents of a watershed is
 

the local community which is recognized as a determinant factor
 

in the success of any watershed conservation, management and
 

development programme. Current issues concerning the degradation
 

of ASEAN watersheds are traceable to social, economic, technical
 

and institutional set-uos in the watershed communities. It is,
 

therefore, essential that these factors be investigated as they
 

affect watershed conservation, management and development
 

programmes. 

1.2 Scone of the Project 

The Project shall include data collection, collation, 

evaluation and documentation of current and projected social, 

economic and institutional parameters that may influence the 

systematic and overall conservation, management and development 

of ASEAN watersheds. The interactions of the three named 

parameters with economic, hydrologic, social, as well as ecological 

considerations shall be emohasized. 

The cojectives of the Project are as follows:­
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(a) 	Identify and evaluate the social,
 

economic, technical and institutional
 

constraints placed on the conservation,
 

management and development of watersheds;
 

(b) 	Document and evaluate the oublic's
 

perceptions, attitudes and involvement
 

in watershed conservation, management
 

and development;
 

1.3 	 Detailed Project Description
 

1.3.1 Project Inputs
 

(a) 	 Technical Suooort 

ASEAN Member Countries shall provide
 

the necessary technical support for the Project.
 

The Project shall be headed by an ASEAN expert to
 

be chosen from the Project participants. Con­

sultants may be required when local expertise is
 

not available.
 

The Project shall be staffed by a
 

project leader, research assistants, research
 

aides, and contractual personnel.
 

(b) 	Manoower Training
 

Before the stars of daca collection,
 

researzhers and supporting members shall
 

receive -_raininq/briefing on the implementation 

and execution of the Project by the Project 

leader and z-rnsultants.
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(c) Field and Laboratory Equipment
 

Studies under this Project shall be
 

conducted within ASEAN watersheds and shall
 

use office and laboratory facilities of the
 

Government research agencies, universities or
 

private offices selected for the Project in
 

the participating ASEAN country. Equipment
 

and research facilities not available shall
 

be orocured for the Project.
 

1.3.2 Project Outouts 

The major outputs from this research Project shall be:­

(a) Docum-entation of the public's perceptions,
 

attitudes and involvement in watershed
 

conservation, management and development;
 

(b) Codification cf management alternatives/
 

terminologies, criteria or standards;
 

(c) Documentation of watershed land use 

oolicies; and
 

(d) Development of institutional arrangements
 

for the conservation, management and 

development of watersheds in ASEAN 

:ountries. 

It is reczqnised that these variables are not directly 

and easily auantifiable in terms :f mcnetar- benefits. 

However, these exoected outputs are ' as i c but major information 

and are necessary to effect successful conservation, 

management and develooment of watersheds in ASEAN countries. 
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1.3.3 End-of-Project Status
 

At the end of the Project, the objectives are
 

expected to be attained. However, more scientific
 

information related to the Project may be needed so
 

that extension of the studies may become inevitable.
 

Studies which warrant continuation shall be identified
 

and initiated by the ASEAN Centre for Watershed Manage­

ment and Development. Regional consultation and
 

cooperation among ASEAN researchers shall be maintained.
 

2. PROJECT ANALYSES 

2.1 Technical Analysis 

Social, economic, technical and institutional
 

characterization of watershed conservation, management and
 

development in ASEAN countries shall be documented to serve as
 

basic quide in operationalizing local watershed communities 

towards the conservation, management or development of the
 

watershed.
 

The output from this Project are basic and necessary
 

stra­in evolving and strengthening management capabilities and 

tegies for watersheds in the ASEAN region. 

2.2 Financial Analysis and -an
 

A summary of the three year budget for the Project 

shown in Table L. The Long-term financial implications ofis 

major analysisthe findings of the Project will be a tooic of project 

and evaluation.
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2.3 Social Analysis 

From the data generated, guidelines will be prepared 

and tailored toward social,economic and technical uoliftment of 

the watershed communities. Organizations of local communities 

can be encouraged to work on watershed conservation, management 

and development projects with strategies geared towards their 

own improvement. 

2.4 Economic Analysis 

With a greater number of persons involved in the
 

conservation, management and development of watershed resources,
 

greater success is expected, and hence damage amounting tc millions
 

of dollars within the watershed ecosystems (above and below the
 

common drainage) can be tremendously minimized. The savings
 

from damage and rehabilitation costs will contribute to the
 

economic progress of the community.
 

3. IMPLEMENTATION PLAN 

The Project shall be implemented according to
 

the following schedule:-


Y E A R 

o 1 2 3 

XXXXXXXXXXXXXX
 
A
 

Mo'XXXXXXXXXXXX
 
B
 

XXXXXXXXXXXXXXXXXXXX
 
C
 XX XXXXXXXXXX 

D 
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A 	 - Personnel recruitment, training and field assignment 

- Arrangements for office and equipment 

- Facilities procurement 

B 	 Project implementation 

C 	 Data collation and analysis 

D 	 Data evaluation and preparation and presentation
 

of final report.
 

4. 	 EVALUATION ARRANGEENTS FOR THE PROJECT 

The progress and achievements of the Project shall be
 

reviewed and evaluated periodically by a Steering Committee
 

comprising country coordinators based on reports by a Technical
 

Working Group comprising the Director of the ACWMD, country
 

project leaders and other relevant technical experts.
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Table 1
 

Summary of Three-Year Budget
 

(US $1000) 

ITEM 1 2 


A. CaDital Costs 20 5 


B. Ooerating Exoenses
 

a. Personnel Services 36 36 


(including salaries,
 

wages and honoraria)
 

b. Operations/Maintenance 38 38 


and other services
 

c. Supplies, materials 16 11 


and equipment
 

d. Contingencies 11 9 


Sub-total 101 94 


Total per country 121 99 


TOTAL FOR 5 COUNTRIES 605 495 


3 


-


36 


38 


6 


8 


88 


88 


440 


Total
 

25
 

108
 

114
 

33
 

28
 

283
 

308
 

1540
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A 	 WORKSHOP ON 

WATERSHED CONSERVATION AND MANAGEMENT 

RESEARCH PROGRAMME 

JOINT 	PRESS RELEASE
 

1. 	 An ASEAN Workshop on Watershed Conservation and Management 

Research Programe was held at Genting Highlands on 3 - 7 

September, 	 1979. The Workshop was sponsored by the
 

Government under the ASEAN-US Development
United 	States 

Cooperation Programme with the aim of finalising the design
 

for the proposed ASEAN Watershed Conservation and Management
 

Research Programme.
 

2. 	 The Worksnop was declared officially open by Encik Muhammad 

Jabil, Director General of Forestry, Peninsular Malaysia, 

on behalf of Y.B. Datuk Arshad Ayub, Secretary General of the 

Ministry of Agriculture and concurrently Chairman of the 

National Committee on Food, Agriculture and Forestry. The 

Workshop was attended by 25 delegates and 18 observers from 

Indonesia, the Philippines, Thailand and Malaysia.
 

3. 	Encik Muhammad Jabil, leader of the Malaysian delegation and
 

Mr. Eduardo Liapitan, leader of the Phil:Dpines delegation
 

were elected Chairman and Vice-Chairman of the Workshop
 

respectively. 

4. 	The Workshoo was held in three sessions with a field trio. 

Country Reports, Technical and Project Proposals outlining 

the problems In Watersheds and ongoing measures and proposals 

for research Ln watersheds were presented by the respective 

delegations. --he delegates were taken to Tekam and Jenaka 



to visit the ongoing studies in the Sungei Tekam Experimental 

Basins and the Jengka Forest Hydrology Project.
 

The Workshop agreed to recommend the incorporation of the 

following projects in the proposed ASEAN Watershed Conservation 

and Management Research Programme to be submitted for U.S. 

consideration: 

Project No. 1 	 ASEAN Centre for Watershed
 

Management and Development.
 

Project No. 2 	 Integrated Research Studies
 

On the Management of Forested
 

Watersheds.
 

Project No. 3 	 Integrated Research Studies
 

on the Development cf Non-


Forested Watersheds.
 

Project No. 4 	 Integrated Studies ;r,tne
 

Social, Economic and
 

Institutional Profile of
 

Watershed Conservaz:.cn, M.nage-ent 

and :eve...ooment. 
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7. 	The delegates expressed their gratitude and appreciation at
 

the close of the Workshop to Malaysia for the warm hospitality
 

and excellent arrangements and to the United States for funding
 

the Workshop.
 

8. 	The Workshop was held in the traditional spirit of ASEAN
 

cordiality and solidarity.
 

September 7, 1979.
 


