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{d) To finalise the Project design and

oroposals for submission to the U.S.

4. The Workshop was organised by the Forestry Department,

Peninsular Malaysia with the cooperation of various agencies

concerned with watershed conservation and mnanagemenct.

3. The Workshop was attended by 25 delegates and 1Z obsarvs
from Indonesia, =he Philirpines, Thailand and Malavsia. The Lisus o
delagyates and observers are given in innexes A and B resgectively,
6. A total of 14 Country Reports, Technical z2nd InZcrmaeticn
Papers warza presented for information and discussicn. The Iull lis:
0¢ documants is given in Annex C.

JPENING CEZREMONY

7. Mr. “unhammad Jabil, Diractor General of Forss:try, Faznins
Malaysia, welcomed the delegates and observers. He empnzsizai tha o

to conserve watersheds and expressed his appreciation 2 U.5. Ifundin
wnish made <ha Workshor possible, His welccme alirsss s zirven in

-~ -~
Annsx 2.

Q -\ -~ { N SS -~ . . - e N emmn o Meeirw
2. The Joening Address cI the Honourazle DJatus Arsnzd Avad,
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3. In his Opening Address, Datuk Arshad stressed the
importance of watershed conservation and management hased on sound
guidelines developed frcm systematic research. He appealed <5 ths
delegates to be objective and pragmatic, despite differences ol
opinion and priorities, considering the tremendous scope Ior Ti-
operation in this matter and the enormcus penefits wnicn would

acgrue.

.

0. Mr. Muhammad Jabil, the ieader of the Malaysiandel=zation,
and Mr. =zZduardo Llapitan, the leader 2I the Philippine delegaticrn,

laected as Chairman 2nd Vice-Chairman resgpactively.

E
1D
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(14
i}

3usiness Arrangenents

=
—

The dels=gates agreed unanimously tc meet Iin f.anary.

12. A Draft=ing Commi-tee was zconstituted Lo prapars ne

k] > N
projact propcsal for the ASEAN Watersned Conservation and ManszZamen:t
Sesearzh Pracramme as well as =he rapert I The Workinig Tre lLmmitts
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Thailand

1

[&}]

. The Thai delegation reported that watershed deterio--
ration occurs in Northern Thailand because of shifting cultivaticn.

Thailand has initiated a watershed improvement programme anc is
undertaking rehabilitation of devastated watersheds. An i ;eqra:ed
approach is adopted in watershed researcn which 2ncompasses a:sc

social, economic and environmental improvement programmes. The Zulil

repcrt is given in Annex H.
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in line with the Government's socio-sconomic develcoment pU_illiss
nave produced adverse environmentali impacts which nacessitated <
initiation of appropriate research in wararshed conservation and
management. As conditions and prob.ems in watershed conserv
and management are similar in the ASZAN countriss, MaLav3iz Was

confident that closar regional cooperaction wcuid materialise with
the implamentaticn of =he proposed Prigramne. Thng £l

given in Annex I.
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9, Effects of Different Crop Zovers on

Surface Runoff and 3o0il Erosion.

19, In view of the commen characteristics of ASEAN wztarsheds,

the Philippines delegation proposed the following for considéracion:-

1. Center for Upland Watershed Manzgement

for the ASEAN Region [CUWMAR);

2. Integrated Upland Development and Research

Project;

3. Hydrologic Influences 2f Various Ve

V8]
(L
-t
3
{tr
1+
[§]
jal

and Land-Use Manipulations, Renabiiitaticn
and Develooment Measuras =n ASEAN Upland
Watersheds.

4, Social, Technical a2nd Instituticnal Prciile
of Upland Watersned Conservation and Manage-

ment in ASEAN regicn,

20, The Philippine gap=2r is givan as Annex J.

Malavsian Procosals Zor the ASEAN Watersned Conserwvaticn and

Management Rasearch Prcaranme

21. The Malaysian Zdelegazicn sz2z2d Tnat with incraasing
demand Zfor aragle land under tha sountyy's afrs-zaseld sTclT-TIncmic
develcoment zolicizs, Zorasc rasourcaes will eventially o2 cstniined
0 the watarsheds. These watrraheds Wwill NSL dn.y n&ve T2 2 02
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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 thel?hilippines respectively and

recommended that

Recommendation 3

The ASEAN Centra Zor Watersnhed Management
and Development shall be located in Malaysia and

country centres .n other ASEAMN member countries.

OTHER MATTERS

U.S. Department of Agriculture Resource Speakers

28. The Workshop noted the absence of the twe U.S. Department
of Agriculture resource speakers considered by the Fifth Meeting of

the ASEAN Committee on Food, Agriculture and Forestry.

JOINT PRESS REZLEIASE

29. A joint press release outlining the deliberations and
achievements of the Workshop and raccmmendations adopted was issued
after the successful conclusion 9f =he Workshop. The full text of

]

the jcinr oress relsase 2ppears in annex M.



CONSIDERATION AND ADOPTION OF THE REPORT OF THE ASEAN

WORKSHOP ON WATERSHED CONSERVATION AND MANAGEMENT RESEARCH

P ROGRAMME

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.

ACKNOWLEDGEMENT

31. The delegates expressed their appreciation 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 solidaritv.
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WELCOME ADDRESS OF

MR. MUHAMMAD JABIL
DIRECTOR GENERAL OF FORESTRY

PENINSULAR MALAYSIA

Distinguished Delegates,

Laliss and Gentlemen,

It iz a great pleasure Zor me and an nonour tor
12 o ze entrusted with che orzanisezisn of this ASEAN
WorXxshcz cn Watersned Conservatizn and ‘lanagement Research
ramme. On behalf of my Government and personally, I would
like <0 bid vou a very warm welcome and to thank vou fcr wour

particicacion.

2% th2 thcice of venue and Rave an =2njovablsa stav hera. Pl2ase
22Cept cur sincere apclogles Ior any inconvenience or snSrIIsTn:.
As wou are nz douzt aware, nls Worgshct s ston-

- - S DTAN N - - - A - =Y., ~ ™ - - cr e k]
SooTn2 ASIAN AgricualTiral Zevalcoment Flannini JanTos aniotne RIZARN
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who unfortunately is not able to be with us because of other

commitments. He has reguested me tc deliver his opening address

on nis oehalf and to declare this Workshop officiallv open.
nas also raquested me to convey to you his sincere apologies

.est wishas.

He

ana
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OFFICIAL OPENING ADDRESS OF
THE HONOURABLE DATUK ARSHAD AYUB,
CHAIRMAN, NATIONAL COMMITTEE 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 zble
to officiate at the official opening of ig 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 nany ways compared to their home towns.

2. On the orther nand, I am sure you wWill agree with me that
the choice of venue for this Workshop is most appropriate as tnis
whole rescrt sits on top of a watershed and provides a panoramic iew
of other wazarshedz and water catchments all around. The manrer in

wnich this resor=< is bdeing <eveloged and its impact on the watershecds

mav 2ven be a relavant subject for fruitiul discussion.
3. I have z2en informed =hact <hroughout the ASEAN ragiosn,

A= - - = A 3 . 2 - ’ . = aa = ~a
and auman s2ttlament 1as rapldly fegf.2Tec e vallac.e [orest rascdrtes
S - gt m s - e P - 1Y - - -'a ~sa s =
2 T2 LIW.LERTS L The XESTeCcTiva IounTIrlzs, SLTNONC thg DITl2sE NaAs

g



turned the ASEAN region into the most important source of tropical
hardwoods for the world market and contributed significantly to
foreign exchange eamings for the countries concerned, it will
ultimately force the ASEAN countries to practise forestry and

even agriculture in the nilly and rmountainous areas wnich are

essentially watersheds with wital conservation functions.

NES

ly and mountainous watersneds is

[

The unwise use of ni
fraught with undesirable consegquences andé even disaster as many
countries have learnt to their regret. Logging or zultivation of
such hilly areas will inevitably increase soil erosion and run-off
and lead to siltation of water courses, floods ané other deleterious
downstream effects. Such detrimental impacts on the environment

are becoming increasingly evicdent in Malaysiz and I am sure are

-

equally common in other ASEAN osountries.

5. As the ecornomies of =h2 ASEAN countries are basigally
agricultural in nature and because of the critical inctsrdependence

betweszn the Zorest, water and sOo.L.l resources, LU L8 lmperatlive LNatC
- et Y 3 - I cem gl cageim s & - S ~ P
12 CYVEraL. Management ang utLlllsactitn OI IDrest .ani 0 Tt sdversely

P - oo a1 3 eer sl P R J [ = = =
I lpalr The guallcy anc aval.lall.lty DL The TIlner ra2scurces.

on the Jong=-term erleCts O J253i03 ang Ul Tivaltion 2D ALl. - an<
P A .. - A ~1 = - - =Y
ST anvlYonment, 2s5cecCla.l 20 3CL. Aand WAater Y2SOUrTes L TIXODLCAL

T - -~ =, - - - S - - - - 3 - - -
gcunTrlas., -n2Ye 13, TogreIlrs, an urgent and Crltilal nesd o AcTralss



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 watersneds.

6. The ASEAN countries have a commcn natural rescurces

heritage. The forests have similar characteristics, because

the close geographical proximity of the ASEAN countries, and

usually referred to -=cllectively as the Tropical Rainforests.

Another common feature is that all ASEAN ocouncries are aggressively

developing agro-based industries wnich 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 adegquate supplies of

these resources. Conseaguently, a watershed conservation and

management research programme offers tremendous SCOp

co-operation and will undoubtedly be of immense benefit to

countries.

7. I understand that the ASEAN Commit:tee

cosal

and Forestry nas accepted Malaysia's pro c

Conservation ané Manacement Research Programne.

been endorsed Dy the ASEAN Economic Ministars and has been racelvs
Zfavouraply 2y =zhe Uarzed 3tates under ths ASIAN-U.S. Coogeration

Programme. I nave Zzen inizrmed that the Unizad States oZ Americsa
nave Huilt up zcundant 2pertise 1n Watsrshed CCRServatlion andg nan
and =hair interass ia Suading This Werkshorz L3 o3 rezilsction oI The
ean desire =0 =ramsfsr the appragriite IsSnasllgy thavy have deval

oe for regional

the ASEAN

on food, Agriculturs
Sor a regional Watershed

The propcsal nhas aiso

[N
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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 vour
experiences and knowledge on watershed conservation and management.
I see that you also hope to come to a common understanding and to
agree on priorities in order to present an integrated and z2ffactive
research and development programme proposal for “he consideration
of the United States. Such an approach is truly in the traditional
spirit oI ASEAN friendship aad cordiality and augurs well for the
future of the region. I am confident that this spirit will ensure
narmonious and fruitful discussion in spite of possible differences

of opinion and priorities,

O

AS you have a heavy and serious agenda ahead of you, I

w

nall not prolong my cpening remarks any further axcept %o wish vou
all success in your deiiberarions and a happy and enjoyable stay here.

On this note, I declare =na= ZSEAN Workshoo on Watexshed Conservation

and Management Research Programme officiallv ocen.

Thank vou.

. C e
Ministre oI Acriculcure,
Jazan Iwe<w-annhan,

e at o el

Xaia Lunzur.,

S2ctampar I, 137G,
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COUNTRY PATER
SEMINMAR “"WATERSHED CONSERVATICI AND MAMAGLCMENT RESEARCH PROGRAMME'
IN KUALA LUMPUR

3 - 7 SErTEMBLR 1979

REHABILITATION EFFORT THROUGH WATERGHED APEROACE

INDCNESIA, 1979,

2



REHABILITATICN EFFORT THROUGH “ATERSHED AFPEPRCACH,

Summary

The natural resources iz, forest, land and water arc

a prominent suSject in Indconesia.

The uneven <density of population. the rush population
increase. have resulted an urgent need for land for cultiva-
ticn. The natural resources are threatened and alsc’ watzr
managanent and land praservation are endangered.

-

fware of trose condition the <overnment has taken some

2ffcrts viz., FRefsrestation and ifforestation activitics be
choac cransmlgra ion and family plan

ning. Zspecially as concarn with the leforestation and A+

forestation irplemuntaticon, an approching attitudes of Wan.

e

shed Managemant has pewn applied, Thc approaching attitudc
is complemented tl.rough ¢stal:lishing basic nrincinles concor-

ning land; and watar menagement

At thicz pcint. experiments in om 2
formed where futher experircents for a rather larger scale
ill be conducted later on.

(g3

At present L cxperiments ras roachicd the nodarate

scal2 and implorentaetion is boing carric? ons on th: feasibi-
lity study fer tho ixpl tat
To aprroacn the watarshed ranagercnt acttivitiss, an intecrac.d
actions with 3diffzeranc anc

ement have becn parformesd through Cevalcpmant Zuntre  for

“atershed ¥anacoment Fro

Sevelopment Jantr: for Watcrsnod fanagoment is oan inteo
rated system for the sclving ovarlagp:d oroblems and i= iz
an inter-supportecd agencics in Tanaging vat:irsheds.

Previcus =2pCrlcéncCes can oe iirnrowed ofter -
PLEV = s -
S

the zxperiznczs ¢f cther countriecs o
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INTRCDUCTION

The incrsasing of population becomes also the increasing
of living requiremcnts such as food, clothes and house materi
als, In some places the ra.sing of population has resulted
devastation and damages tc natural resources especially reger

1

water,

[e]]

ding fores anc an

From the data damagzs of natural resources in Indonesia
is abwious that tnhe devastation situation becomes worst from
day aftar day, due to the fact that the greatest part of
the people carns their living from agriculturs and where it
means that the onvironmental fzctors andé the hydrological
condition will alszo decrease,

In this connection the Indonesian covernment has taken  all
steps toward the rchabilitation of devestated land andg fo-
rest land., Onc of the development program is tha estakblish -

ing of a Proaram fcr Prescrvation of Forest, Land and Water.

From time to time the efforts to rehabilitate bare
lands and/or critical lands through reforestation for forest
land andé afforestation fer land outside forcst arcas, have
been raised either ite physical activities volume or concer-
ning the budget. There are surely occur hampering problems
to be solved., A crash program in rshabilitati~-n critical
lands should be followed by the increasinc the lend product
capabilities in crder to create a suitekle condition of ¢nvi-

ronrent and also improva the hydroc-crolecical situation.

This will also mean the improvemsnt ©f the supporting capa -
ities as w2ll as th2 increasing of tne farmers income. TFor
that target an intzgrated cxartion on watershad units hes
boen axerted, which is actually to conduct an integrated
effort in maintaining and utilizi
intensively with considering the methods on land pre
forest vegetation anéd ths watir management in
balance cetwesn the natural rasour

e
pecole as the subjact zan e managsd



To utilizz land caoabilitics shoulad

tensification means.

geal of imanéging

n nas hweeon norferred ©

ot
l-J.
o

saveral 2

of designs, 2nd criterins

be followed by an in-

watzrshed integratelly,
.Z. through the trial
small scale;

WNCI

in a

will be followed by surveys for its adaptation in greatlir
scealz,

Irn this article will boe described bricfly about 1and
preservation efforts, waiktcr menagersnt £ailntinance and zlso
about tha develoomernt ¢f land capabilitice,

1, The ertent, climate and the inhanitancts
Incdonesi- occupizs 1,¢ million sa. Kkm, consists
of ca. 13.000 islets znd isiands. spread fror Vst to
Cast about 5,000 km, froum North to South about 2.0C8 xr,
situates at eguatorizal region. Some kig islands ~re fcund

Y

G.aw G

1$1)

imantan, Sumatera, &
)

(Irizn Jaya) and Jave - Madura,

Generally Indcnecsia has 2 &

high rain fall (about 2
average daily temperatur: is

g0%) .

L2 /vy
30

(more than

ulawssi. West Irian

roviczl clinate with =
zar), timoerats wind,
< A,

o hicgh humidizy

Jeeda

In 197% Indcnasi2z was cstimeated t2 have lil willien
inhabitznts wi=r 2n annual incrcasing of 2%, <3% ¢l the
whole inhabitants liva in Java nd Macuri, wWaere ticeseé
two islands arc apout 6,%% of tho whcle ground of Inde-
nesia., Mcst of the pecple carns thair living frem agrizsul
ture (ca. 65%). Duc to the unevan density of the iahabl -
tants. the le&nd ownership in Java

0,7 hectare ser (ca,

situation results of shortage of land

cultivation in ZJa



The condition ¢f forest, land znd water as natura2l rescur

CCS.

It was estimated that Indenesia pcsscsscd 2bout 20
million hectarcs (200.000 sc. km) of unproducctives lend
c-nsisted of l:lang fields, bzre lands which wor: in cri-~
tical conditicn and become the scurcc of Zrosien.

These critical lands will increasc cvery year with 1-2%
if nc management and protection cfforts are taken,
Espacially in Java 2nd cther places outsicde Java the
forestad 2rc~s s protecticn agents for the upper river
region are bencath the minimum reguirements (2bout 20 %
cf the z2rzn). 7This will cndanger the condition of water

nanagerment and the environmental situaticn. ©Due to thc
3

o

v
living reouirements. the nced of land Zor seascnal acri-

culture cultivation seems &S D2 urgent or because of the

(@]

niad for fuclwced,; the cutting of trees is cdifficult tc
ided. Tiis l-néd is actually prescrved as protcc =
t ané should ba covered with pirmanent vogetati-

cndi~=ion is often becomes tha cause cf flood.

inc tc the locaticn, the damages cf fgrast,

i
land and watar can be (ivided as felleow

a. In Java the cousas ere c.z. of the pressure of the
innabitants who live from agriculture works, the limi
ted capital, the low knowlidge and ¢ducaticn in the
fi:ld of ogriculture, the liritzd cpocrzunitics  foT
cbtaining jecb in other ficld,



agriculturzs 2né the limited cpportunitiz fcr 2 jeb in

cther ficld cf work.

Prcsacticn cfforts acainst the deomaccs of feorszst land

and_water.

Irn the crnstilation cof forest. land ané water
preservaticn oz steted abcvs, the Indconesian gevernrent
hag scttled maintznance ;. preservaticn and rohabkilita

v

tions program 2s a priority ¢°

(o
r
<

=. Tnstructicn. guidance =nd managemant for the soci.
S

ct

ir thc rotoer of utilizaticn, p

rc
land and wvozar ~s naztur2l rescurces,

L4

assistance to the If~cmors whicr ccnsists cf  infra
structurc, =nergy =nd work capisal,
c. Extensicsn, infermation, cdéucaticn =2nd .raining,

d. Oppertunitizs for jobs, especi2lly in o very <dznsed
S S

poepulation arszs and

-2 -~ S -~ s - - M - -

Cirect artsitudzs townrd trh: oronabllizaticon 7O
° ) 145 LI R . - . - - 2

bars Lands,. la2iang £i.1¢ gpottrougn rofcrlistatiln 000
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nfforacstation wifzr«s,
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state forest nrocas oy ploanting Itrest Trzoe 3IweCLIE,
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axtend cf lands tc be rcfe -

[ bl

ased cn  the wid

ice

restated ané tc be affcrested the acticn is planned
consecutively viz. part of bare lands which has 2
direct ané chvious irfluences on the envirconmenteal
ccnéiticn, the lifo of the irnhabitants and alssc the
prescrvation of investaticn in other field. The work
unit in thz rehabilitztion ¢f bere or critical lanc
cffort are Vatorshed arcas. Refcrestaticon is carrizd
cut bv cultivating ferest trez species with = planting

spacc of abcut 3 x 2 m or about 1.€00 stands por

nectare, wipile affcrestaticn is ccnducted by glanting

woed tree speciecs cor fruit trecs with e planting

space <f abcut & » % om, ( ca., 220 tracs poer hectarg),
s

racs poe
sr by <cstaklisping ridge tarrain and planting
tree species in 2 row of 1,000 m. long per
as a dascriptien ¢f reforestaticn end aficrzs -
aticn activities towardé the rchalkilitaticon of criti-

cal land are illustratsé as below

(1) During the Seccnd rYatinnal Developmant Frogram

(1574-1979) cecvaring of c2. 3G4.3500 na., <f refarcs
tatizn, 524.100 ha. of affcrestaticn -r reicrestz -
ticn and affcrestaticon comprise ¢f akcut - 54,300

hectaros ©Cr annum.

(2) In the Third %aticnal Develcpmant Pragranm (167w~
198%) i. prodccticn 2f refocrest=tion cffcre is
abcuz 1,3292.900 hectares and ~ff-irestacicn <.
3,500,500 noctaras ¢r avarage annual rzicrestation
plus 2fferastation will reach abcut 1.9C€C.00% hece
cares,

The excecuticn of refcrescation and 1firrostatl~n 1S

ccnductad by the Local Zowvocrnment bodies  2nd vcher

technical instances,



<C

rm the Local gevernmant.  Thl average
€s rcferestoticn is z2,Rp. 77,5070
fca,US § 118) -nd fnr affi-ristaticn is akrut Rp.ZE.COO

"Tomueh prowinent problems should o faced durine
the refcrost implimonteticn bucause the iand is conpl:-
tely under  the possaszicn of the stats, But at ~2ffc-

rastaticn activitiss many problems shculd be sclved viz,

the precklonm the lané cwners who nocd ths land

[ e rr
'
T
<
(
0
|

for culitivati

vaticn in crder oo fullfil their daily consurp
ticn 2nd tha air of tho 1and to be scttled for nrotece
tirn purncscs in 2 long run program.

In riference to such conditicn, it has heen succasted

+

(34

that bosides tco carry cut 2 crash program alon

o [u¥ g R
reforastation ind afforestation purpeses, an intcogra -
tzd cifcrt of watershad managcoment shcould hoe completcd

gracdually,

Watershod mansoenent axerticn.
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manage 2 watershad v
maintaining end utilizing ~f frrast. land =nd water -5
& naturz2l rescurce by applying conrdinated, intecrated
anc sinchronized plan of work ~meng the acciviticss of
human being, variety ¢7 sciincis, th. £=ske ~nc ths

functicns ~f several instancos doaling with she wator-s

shed units.

all are directed towari 2 greoporei-nal and ~dap-
table conditicn ©f fzrcet. lzné and watcr ~z natural
rescurces Anc will provide influgncoc upan the ~nhimu

o
g
N,
1
)
[}
0
[a}
D)
'_J
)
Q
}_4
(9]
)
..‘
[
r
ot
,»_4
'
(@]
fu
ct
|.l
AR
23
Pl
'_J
(2]
\
<
e
™
'..J
¥
1]
]
i
J
b%
t
[t
[



supmrt capakilities t~ fullfil the need of huran
being's life.,

5 succussful achievement 1in watsrshed managenent

-

is the creaticn Zf 2 well suited hidroe-orclogical con-

The inain integrated ceffnrt in wate

r
is indicoted bolew will crver scme foature

(1) The cenfcormaticon of land utilizaticn orogram with
th2 la2nd capakility in ~rder &~ be akle tc achicve
(\

r razulte-

aptirmun land product withrout disturbing

.

ing 1laoné damages cr furnishing had influzncocs o
the surrcunding sites and te tha hydrc-crclogicnl
cendition whereas the conditinn will be still well

Wwintained.

(2) The ~pplicaticn of tachnical methed on land utili-

zatien, land prescrvaticn and land fertilizatinorn

-

As woll as other aspect tcward the sustain man-ci

- l-'nt

"
=3
)
(9]

raate understanding, attitude: and capabilicy

¢f tho sccicty te suppsrt the eim in maintainine
w2 s ¢ra2l can

tcrshed manage. znt activitics., Thi
i

u

& 2chieved whenever the fzrmer's

(..
(o8

In those  last time, the chicvioments TowErd

o+
oy
'l

watzrshed management implomentaticn ~re 1llustra-

ted s below :

m } -~ » J - - = e e /Ty - O~ -
. Tacnpnicol iAssictance Prodcck ~f CNDE/TSC 2t Ol

Through technical 2ié frcom LUNIE/FSC, Jduring
1973 - 1878 was estanlisned technical fissistance
Prcjzct with the 2im te szarch  I-r < <Zosian, Tocol
and gtandard for the rohzbilitation ~% crizizal






ty

§
'\"1

—
()

T. rcach this goal, 2 continues and in%teqg -
rated 2s will as diract acticns arce necessary in
~1l =spect ¢f ricicnal develcoprant progran.  An

intugrat:d »2nce correlanted scctornl masterglan

i

oy c~ch watershed sheuld ke fermulat:id, {(espe-

a)

i21ly in -criculture scrps).

rfcrming scvoral wastcrplans of Sub vWatershed

a2t €o-1: 'imturshed. ~.2. crncerning the Samin
riv_r =raon (26,0750 hoactares).

Samip Rivor 2s watershcd manacemant ané ci:velop -

moent trizl.

& +h: centinuation ~f the watershod managu-~

ment ond dovalepment exerticn. futher program of
implementatizn shculd bz conducted covering &
rather groater scele. Cnc of thosc are the 2ppli
cation of manacamsnt cffcre ¢f famin river Sud

iatzrsncd (2R.000 ha) 2% Scle “latershncd based on

the mast;ryl:: procduced by T-chnical Assistance

Tha excarti~n ¢f this Zzvelepment srojsct
will n: finsrnasc through IDRZ loan wherd thi negl
tisticn will be. sicrned in Ccteber 1573,

The main sffcre clver

- 5C rofores= she arca witih. - slaping graic moro
than 37 1 through the vlanting ¢f parmanent TILC
specizs. YN. scil cxplcitation is nceded., Thd
planting <f fruit trzzs will Lo raxed with gros:
focr cactle fodder.

- =0 tarraze ths land for scil przservatlicn DUIDOT

W



planting supericr troe

These are 2pplied tc lznds which has 2 sloping
gradz 30 - 53 ®* 2t the elevation more than 500 .

¢re rics fisidés a2re not possizie to be culti -
veted 2nvicre,

- the craoztizn of new rice ficld sreas with a sui-
tzble conditicn, water preservaticn and acccording
ke 2n cconomical estimzticn,
the cstablishing <f irrigation crampconents compri-
zinc ~f madarate dam (suit for 200 ha) anéd srall
Sam {sui:t £2r 20 ha),

ts develop

neme gardaning.

specics

=
[\ P ]

and fortilizotirn,

- extensicn ané informeticn.

Thosc abeve perfeormances  2re conncectad with
sther exertions in the field »f znimal breedirg
and fishery atc. tc suppert and tc utilize the
prcagram with the aim that the ¢nd preduct Wwill ke
more effcctively 2nd aefficicntly.

The nverage 2xpences to dovelop 2 “orid 1o}
ar=22" is KRp. 572.000/hx (ca., US % 995) while £-r
*grcss arza® is Rp. 272.409%/ha. {ca. US $ 233)
filthcugh  the cocst for <rch hectore is relatival
high but it is still profitabiz 2cearding to 27-
nemical calculatisn (IPR Calculzzisn), IR for
cach activities range between 17.3 3 2nd 34 % Der
2nnum.

Devalecoment Contre £or Watershad Manngelent SrriizCe

Tc develnp the Watarshed Managament; the LD
ment «f Agriculiurs nas fnrmod 2 body 2s T ComplrIn
pr-iect with iz3 task 25 Zdecribed delow :
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~« &7 rerf-rr. thase implementaticns, saver-l

\Q o)
i

=

(g

zspact. tc conduct
Lxpzrinments, to fcrmulete critceria, necrms; st

- - . - . -
cards s well a the dasicn and tho nothaeds,

Tc corry-Zut thesce activitices, the Development
Centre frr ¥atershed Manngament Priject is furnie-
had with cxperts; buildinc and cffice Zfacilitics nsg

will as transportaticn facilities 1lccatzc in Scl-o.

The Project has sewveral vatershed regisn e
e¢xperimental plets f£or epnlying trianl cffcrt —ither
thrcugh Frreign assistance financiz2l pragrarm or

thtough the Indonesian government budget

d. Tha develcpment ~rejecticn cf Vate

(.
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tecccrding to the urcency and gric
develerament prulgceticn ¢f ow

grimarily conducted at 1l Yatershed

Java. Since 1573 will te conductcd the feasinility
study. s5cil survey. ceriel pnchtcocraphy Lt Trocluce
masterplan for the teneficicry opicts,

Proposals and Ccnsicderaticn.

3ased cn these 2bov: menticned analysis. thae In-
dcnesian government haz started Lo picnee

cf an integretcd effcrt in watershed manaacnent,
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These arce corducted to proserve and te sustain the
existenc. of forest, land and water 2s natural re -
cources crcponents né as well &s tc incriasc  the
uti 1,  Sevaral IFilot projccts 2ru

zation ~f the regicn
& shed. zentralised in Zolc. and act  as Love -
lepment Centre for Watershed ilanagoment complinen
wit

h ell egui-ments and fecilitios.

[

In this cznnoctien, with 2an openhearted proges:

tho utilizacion of such D2velopment Centre fo

Lo
¥
l
A
]

shud Manmcament will aslo applied to hLsean countrics
ané the Diwelopment Contre for “atershed Management

in Soio will “e z part of land preservation actcivitiss

v
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COUNTRY PAPER Y
RLPUBLIC OF THE PHILIPPINES

By

Philippine Delegates &/

Background Informationt

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 Luzen,
Pampanga river basin in Central Luzon, Ilog-Hilabangan in the
Visayas, and the Cotabato and Agusan river basins ipn 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 syatems.

Philippine watersheds are also the major settings of various
natural resources utilization and developmental activities which
help promcte the country's socio-economic development. In
addition, the watersheds in the country, with all their complex
aﬁd dynamic components are vital ecosystems that help promote

quality environment and ecological stability over a wide spectrum

1/ Paper presented at the ASEAN Workshop in Watershed Conserva-
tion and Management Research Programme by Philippine
Delegates, Kuala Lumpur, Malaysia, September 3-3, 1979.

g/ Philippine Delegates: Dr. Severo R. Saplaco, matershed
Management Specialist and Asst. Professor of Watersned
Management, UPL3 College of Forestry, College, Laguna;
Torester Bernardo Jasmin, Chief, Watershed and Range Division,
Forest Research Inatitute, College, Laguna; Forester Iduardo
Llapitan, Chief, Forest Protection and Infrastructure
Division, Bureau of Forest levelopmen!, isayas Avenue,
Quezon City, Metro Mapila; Ingineer Jose P, Castro, Manager,
Watershed Management Cepartment, National Power Corporation,
inda Circle, Port Area, Metro Manilaj; and Mr, Julius Jose,
Ministry of Foreign Affairs, Padre Faura, Metro Yanilsa,

Y,

N
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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
Tollowing:

l. 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. fepeated burning
practices on the grazing areas, coupled with apparent over-
gr;zing result to severe soil compaction, accelerated soil

erosion and their consequent bio-physical degradations.



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 the stability

and productivity of the country's watersheds.

Watershed Munagement FroiL.ems:

Effective management of Philippine watersheds has been and
1s 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 problenms affecting
watersned management in the Philippines are: (1) dearth of
technically trained watershed managers and regearchers;
2) dearth of local scientific information/data for effective,
veneficial and viable watersned management strategies, (3) financial
constraints for research and developmental projects and (4) institu-

tional aad social constraints.



The foregoing problems have been and still contributing
significantly to the serious degradation of most of the country's
watersheds. Many of thnese problems will continue to enhance
watershed degradation and their consequent on~site and external
digastrous effects unless beneficial and viable management

strategies are evolved and operationalized.

watershed Management Strategies

The Philippine government realizes the vital role of
watershed resources in its socio-economic and develoﬁmental
programs. ILn addition, the government recognizes the significance
of watershed ecosystems in the promotion of Qquality envirorment
and ecological stability. Consegquently, the national government,
including the general public has been and is still evolving

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 insti*utional strategies include the policies of the
national government in the management of watershed ecosystems.
45 a matter of general policy, the conservation, management
and proper utilization of natural resources, wnich include
the country's watersneis, rest on tne government., Along tiis
line, a policy of government ownership ol almost all of the

country's watersnads nas deen adoptea.



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
ténure 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 erficient use and management of
watershed resources, Among the applied/developmental strategies
that nas been undertaken include both classical and current
management activities, The construction of the Banawe Rice
Terraces in the Mountain Province of Northern Luzon is a classical

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 narness water
resources ‘rom the mountains, therebdy providing sustained water
supply for irrigated agriculture on :the mountain sides. The

3anawe Ilice Terraces cover about 4%0,C00 hectares,



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. VWhile reluatively new, toe Zureau of
Torest Levelopment reccogrizes %he wisdom and relevance of the
multiple use forest mansJgewent concept, Consequently, tow
Burean of Forest Sevelopment has already sstatlished several
multinle use forest districts in the country.

The concest of forest cccupdnsy masazemsnt (caingin zanageaent,
lately adopted and seinz mplemented %y toe furens W Forwest
SJevelopment utilises Ihe 4 .aad0luTic and Lntelrated alirdach

towarde addressing tae proolem of sarliing t.ltivaticn in the

country. This ameliorative atratagy recognizes the failures

of punitive measures azaiast tne shifting cultivators. As such,
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the implementation of improved technology is being adopted.
Through this approach, the objectives of watershed management
and the desires of the shifting cultivators may be significantly
promoted. The forest occupancy management strategy also hopes
to integrate the shifting cultivators into the mainstream of

the national economy. Another form of watershed management
strategy recently undertaken by the national government.
Communal tree farms are designed to improve the productive

and orotective potentials of open upland areas.

Agro-forestry is one of the latest cropping systems being
adopted for implevmentation on upland areas. It is a cropping
system whereby agricultural crops are cultivated and intercropped
with foreat crops. As a new cropping strategy, agro-forestry
is still under investigation to find out its usefulness in terms
of helping promote the productive and protective values of
watershed ecosystems.

Reforestation works are yearly endeavors of the national
government. Through reforestation, the national government nopes
to bridge the gap between forest destruction and conservation
on watershed areas. Combined with reforestation is the forest
protection and extension programs of the national government.
Fo}est protection is essentially a function of the 3ureau of
Forest Development while forestry extension program is a joint
venture of a number of government and private agencies inclucing
the 3Sureau of Forest Development. iowever, forestry extension
is coordinated by the Colleze of Forestry, Yniversity of the

Philippines as Los 3aifos.



Finally, few activities on road bank stabilization and
80il erosion control measures on watersheds are 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 institutiomal 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 the 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 tne 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
agenciss nhas identified resezrch thrust that would: (1) accelerate
reforestation and watershed rehadilization efforts and (2) intensify
forest grotection against destructive agenciess and mass supgort

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. Makiling, Forest
Yydrology, and otner watershed renabilitation and damage prevention
measures. The cetailed descriptions of these research programs
are ciscursed in tnhe technical report of the Philippine delegation
to this workshop. As such, their discussioans 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, obtjectives
and strategies, laws, rule: and regulations, anc
institutional arrangements affecting watersned resourc=s
management;

2. Adherence to a watersh'd resources management policy

characterized by an exhaustive and objective evaluation
)

of the limits set Dy the parvysical, %technical, rolitico-

r

socio-econronmic constraints of managesment to promote
sustained and income Zenerating -“evalopmental grograms
1o henafit <ne majority of tne people without c¢reating
ecological instadbility for the longest possible cimpe

3, Maintenance of a tecnnically-trained pool ol watershed

€.
b

s,
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4, 1Intersified generation of r=levant scientifi. data neezed
for the preparation of viadble and beneficial watershed

managemnent strategies;

5. Statement of watershed resources manageent objectiives

6. Preparation of watershed resources management plans that
employ the "technocratic" but consultative and participa-
tive approach;

7. 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 namper the optimal
and beneficial use of watershed resources. As a result, the
ecological stability and productive capacity of most of tne
coun:ry's watersneds are seriously being tnreatcned,

Unless the government undertakes responsive, ra%ional znd
scientific managemen® strstegies, <he wa‘ersned resources wnich
contritute s:isnificantly to the country's socio-econcmic and

iastitutional developmen® will cnnzinue to 52 misused and 3e a

>~

« 1
b a

cause of inevitable sericus human sufferings in sne ?
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THAILAND COUNTRY PAPER*

Background

Thailand declared here First National Social and Economic Plan
in 1961. 1In this Plan, the stated forest policy was to reserve
about 50 percent of the National land as a forest land under the
Forest Reserve Act AD1964. Up to the present, there are 1,240

Forest areas which have been declared as National Reserved forests.

However, in the National Forest land there are problems of
forest land clearings in the lowlands and of shifting cultivation in the

mountainous areas.

It is estimated through remote sensing techniques together with
land surveys, that only about 38.7 percent of the total land area in
Thailand ars still forested. It is estimated that about 40 percent of
watersnad areas nave been degraded by the shifting cultivation practised

by the nill tribes.

Wwatersheds in Thailand

Thailand is an agarian country and about 20 percent of her
population are engaged in agricultural activities. The deterioraticn
of the watershed areas in the north will be a great hazard to the
agricultural areas in the central plains. Realizing this problem,

Thailané sctarted a Watershad improvement programme in 19€4.

m

The main activities encouraged from the peginning were as fcllow

1. Data collection. & survey of basic
information on watarsheds nas been
done. Seven watershed research
project stations have deen estaplisnel
in the northern and central parzs oI
che countrvy =0 cowver <he main wazter-

sheds 2f <he counrtry.

I

Conservation and Man
Xuala Luwpur, 3 -

~ paper presentad at the ASEAN Worksher on Wazershed
S )

-~
U


http:Manage.en

2. Rehabilitation programs have been
also carried cut 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
renabilitation 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 Approaches in Watershed Management

3ased on our long experience in watershed management in Thailand,
we realize that the problems of watershed management cannct be solved
by any one technique. These problems have various origins which reflect
the wvarious social and esconomic environments. To :.0pe with these
variations, the Maesa Integrated Watershed and Forasst Land Use Project
was initiated in 1973 under the joint cocperation among “he F.4.0.,
J.N.D.P., and the Thai government. The objective of this project was
to organize a pilot project which can be 2xtended to sther watershed

rehabilication units all over the country.

Under the integrated approach in Watersned Managemen= in Thailansd,

there are wvarious categories of work as Zollows:

1. Wacershed Research Prcgran

/\\
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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 avolved if the country's watersheds are to be conserved and

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

* Paper presentad at the ASEAN Worksnhop on Watershed CTonservation and

Management Research Prcgramme, Xuala Lumpur, 3-7 September, 1379.
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The Malaysian Environment

Malaysia is located in South East Asia, north of the Equator,
between latitudes 1° and 7° North and longitudes 100° 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 ka) of which Peninsular “alaysia
accounts for 50,806 sgquare miles (131,590 kmz). 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 Malavsia 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 70O F (21°C) and 90o F (32°C) in the lowlands but can
drop to as low as 36° 7 (2°C) on Gunung Kinabalu in Sabah. Relative

humjdity is always high and usually exceeds 30%.

Malaysia is generally hilly cto mountainous with steep slopes
even on low hills. The Main Range occurs as a parallzsl series dcwn
the centre of Peninsular Malaysia while in 3Saban and Sarawak, the hills

and mountains are Zound mainly in the south bordering Kalimantan in

3=,






Indonesia. Consequently, lowlands usually occur as relatively narrow
river valleys or coastal plains. The country is bhasically a land mass
of granite, the uneven roof of which forms the principal mountain
ranges. The soils of Malaysia 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, ccmplex 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 63 per cent of the total land area. The extent of agricultural
land is about 21 per cent while =he rsmaining ll percent has been used
for urban development and other purposes. In view of the country's
agro-based sccio-economic policias and “he priority accorZeé to agricultural
development and diversification, the forest cover is expected to be

25s than 50% ia Zuture.

jor
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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, in 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 Zormulatad 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 Policv. 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 Policv.

The socio-economic development strategy and programmes are aimed
at enhancing the role of the agricultural and industrial sectors in creating
employment opportuniziss. aAgriculturail develcpment will be based 2ssentially
on the opening up and settlement of new land to createnew emplovment oppor-
tunitias. The progress of the land devalcpment programmes is shown in

Table 1.



TABLE 1
Agricultural Development Programmes

Target and Achievement

Development Plan Target Achievement
(acres) {acres)

First Malaysia Plan 760,600 493,800
(1866 - 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 1 show that progress in agricultural
Development has consistently fallen short of target. As iand 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 impacts, Unfortunataly, 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 isolazaed studies are xnown to have been carriad out but results
from these and “rom observations are sufficient to indicate ootential

nazards of mnismanagement of the land and natural resources.

6/-...
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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,
@specially 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 nalm
increased soil losses in the ratios of 1: 1.5 and 1l: 2.8 for small and
large catchments respectively., 3oil erecsion in varying degrees of severity
resulting from improper land-use was also sbsarved in Sabah (Jones, 1976).

A substantial fraction of eroded soil tends to end up as suspended

/-...



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 envirommental 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 Znvironment, 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 enactrents relating to soil, water, land,

forest and mining.

Malaysia's National Znvironmental 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.

{i1) the critical importance of maintaning the
quality oI the environment ralative to the
needs oI the populacticn, particularly in
regard to the procductive capacity of =he of
the country's land resources in agrieulture,

forestry, fisheries and water.
8/-...



(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 currantly
has inadequate knowledge and expertise for appropriate environmental
conservation. In order to maintain, and where possible enhance, the
capability of the country's land rescurces for sustained production,
research on land use and management, forest utilisation and management,
water resources conservation and management, and prospects for mulctiole

use is being pursued wvigorously as a matter of prioricy.
As the wital natural resources of Zorests, soil and wacter

9/-...
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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 programmes, which are wide-ranging and
multi-disciplinary in concept and implementation, 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 these two programmes and progress achieved to date are
given in Appendices 1 and 2 respectively as well as in Malaysia

Information Papers No. 1 and 2.

Conclusion and Recommendation

The problems of environmental conservation and management in
general and oI watershed conservation and managament in particular are
not unique %to Malaysia. They are ccmmon 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 inadegquate, it is
imperative that the necessary surveys and research to acguire :he

information are carried out 2z a matter of urgency.

general and in the ASEAN
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Yember Councries in particular, time Ls the =ssence in as Zar as the
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introduction of environmentally sound land use practices is concerned.
Since a watershed conservation and management researci programme
necessary for the elucidation of such practices reguire substantial
inputs of scarce technical expertise and resources as well as being
very time consuming, it is obvious that cooperation amongst countries
with similer problems would be the logical way to f£ind the solutions.
Thne scope and prospects for such cooperation amongst the ASEAN Member
Countries would appear to be enormous considering the similarity of
natural resources conditicns, problems and aspirations as well as the
orevailing mood and commitment for closer and more eZfective regional

cooperation.

Malaysia would, therefore, recommend very strongly that all
ASEAN Member Countries consider very seriously and objectively and support
very oositively and activelv the prooposal to implement a cooperative
ASEAN Watershed Conservation and Management Research Programme with
technical assistance undsr the ASEAN-United States Cooperation Programme.
With such cooperation, ASEAN would be demonstrating to the rest of the
world the <true meaning oI the concept of Technical Cooperation
amongst Developing Countriess (TCDC) currently being promoted by the

United Nations.
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Appendix 1

MALAYSIAN NATIONAL PROGRAMME FOR EXPERIMENTAL
AND REPRESENTATIVE BASINS

Introduction

In 1974 the Drainage and Irrigation Department (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 but the map did provide a "first order" estimation of the

areal distribution of potential water resources in Peninsular Malaysia.

The second publication in the same series was a map of the
Hydrological Regions of Peninsula: Malavsia, 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-PZ (taken from the W.R.P. No.l map) as the important climatic factor.

The combination of the lithological parameter (L) and the
P-PE parameter (W) forms a gquantitative classification system and the
combination of the f£ive lithological groups (Ll to LS) and the four P-PE
Jroups (wl % W4) has a maximum of twenty possible classes. Using the
system, Peninsular Malaysia was divided into 66 individual hydrological
regions within which nydrolegical similarity is presumed.

3ased on zhis map, the most important hydrological regions
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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 problems associated with Represen*tative 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 Represeantative 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 Zdinburgh Rubber Zstate, 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 addizicnal
5% of %he basin 2rea had been cleared of rupber trees and was seing
leveliad as part of a majcr new nousing develspment centred norta-west of

)

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

It is anticipated that both peak discharges and flood volumes
will increase markedly and the base flow will decrease as urbanisation
occurs. This gradual change in the basin landuse was the major reason

this particular catchment was chosen since the stuly 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 schedulad for urban development,

3. To studv changes in watar quality resulting from
urban development, in particular sediment load

and water chemistry.

Prasent instrumentation of “he basin consists of two automatic

[

rainfall recorders using weekly charts tcgether with weekly check gzuges

t the flow racording station.

LA
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dlus a weekly autcmatic water level racorde

Present Jdata collection includes water zualitv and suspended se”iment

sampling and iz is intended :o 2stabli station in ths near
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future. A semi-detailed soil survay is ?lanned as well as periodic
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landuse survevs to monitor the rate of hange of conversion to urban

nousing,



Parit Madirono Representative Basin

As part of the 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
bouncdaries and the drainage pattern has already been completed together
with a landuse map. Current landuse is tvpical for this region and
comprises small holdings of rubber, pineapple, banana and coffee. Whilst
much of 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 pasin study cbjectives rhave initially been defined as:

1, To provide inZormation on rainfall-runoff relation-
ships £or neatlands by determining the tempcral
distribution sf runoff from rainfall and ascer-
taining the catchment conditions that control

variations in the time reszonses.

including flocd wvolume, peak discharge, time of

concentrazion, detantion storage and baseflow.



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 120° 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 staticn. A fortnightly programme of water quality sampling and

suspended sediment sampling in the parit have been initiated since May, 1979,

Sg. Chalok Representative Basin

This catchment of 20.4 km2 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:

l. To study rainfall~runoff ralationships for a catchment
lving within a region having abundant annual water
resources and in particular the £.o0od volume and

peak discharge resulting from the north-east monsoon.



2. To observe the hydrolodical changes produced
by maturing rubber in particular the recession

curve shape and base flow volumes.

The permanent water level recording structure was completad
in the middle of 1978 while three rainfall statlons (two of which have
automatic recorders) were constructed in late 1977. A regular zrogramme

of water guality and suspended sediment sampling has Seen implemented.

Sg. Xipis Renresentative Basin

This catchment of 21 km2 is located within <he driest region
of Peninsular Malaysia having an average annual rainfall of about 1900 mm.
Typical of the Xuala Pilah Hydrological Region, the relief over most of
the catchment is gently rolling but broad flood plains occur along the
valiey floors of the major streams. 2adi cultivaticn is confined %o
these Zlood plains and there is a small headwcrks in the upper catchment
to provide supplementary irrigation and encourage dcuble rice cropping
downstream, The landuse is dominated by rubber noldings (70% <f the ctotal
catchment area) and jungle (20%). The Zorest in the headwaters 2f the
catchment is currenctly being logged.

The scudy otjectives Zor the basin include zhe Zollowing:-

L. To obtain informaczicn sn rainfall-runcis ralarizsn-

snips Icr a low water rescurces region and to

7/—1-1



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 padi land
on the availability and distribution of

water rasources.

The catchment has only just been established with the construction
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 sougnht with the co-operation of other government departments.

5y. Lul Reprasentaciva 3asin
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peen used for a numcsr of specialised studies since 1959. Following
nomination as a reprasentative basin in earlyv 1971, a brcad crastad
weir was cons=zructad apout 13D metres ugstraam Irom the pravious
seraamSlow stacion. The water level reccrder was resitad and recording

commenced in Jecemsar 1371,



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 Sqg.
Lui and extesnsion 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 manualiy-read storage
gauges) plus an Ott long term automatic water level recorder. Considerable
problems have been experienced in %he past with certain exposure 4iffi-
culties particularly at the one upper catchment rainfall station and
also with the prsviousl: installed Capricorder punch tape avent water
level recorder. This recorder was subseguentlv replaced Dy a more reliabls

and 2asily serviced long tarm chart-tvpe recorder.

Analvses to date have included a very compranensive fore.
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to June 1974. The model was then tested for the period July 1974 to
June 1976. However the subsequent generated monthly flows were somewhat

nigher than those recorded flows.

Sg. Tekam Experimental Basin

In 1973, following interdepartmental meerings among Drainage
and Irrigation Department (D.I.D), Federal Land Development Authority
(Felda), Agriculture Department, Forestry Department, Malaysian Meteo-
rologi~al Services (MMS) and Geography Department of University Malavya,
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
Yalaysian Committee for International Hydrological Programmes (I.H.P.),
comprising these agencizs and the Division of Eavironment 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 Telda Tun Razak Agricultural Research Station in Jerantut District,
Pahang. The Research station lies on the =2cge of cthe Jengka Triangle
which is currently being developed under oil zalm and rubber. The dasin
lies within approximazely 1200 acres of selectively logged forest land

wnich is %0 be conver=-ad into o2il palm or cocsoa.

The research skiectives of the basin are:-

1. %o study the effact of a change in land use on the

hydrologizal characteristics of tne basin.

/-,



2. to study how the soil moisture status can be improved
to increase palm oil production and whether oil
palm 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 studv project consists of three catchments
A, B and C. Catchments A and B are operational 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 lst., July, 1976 after the survey, design and construction of the

hydrological scructures were completed. The hydrological structures

th

[

include three HL umes to gauge river Zlow for the three catchments.
Howevar, manv trsblams were encountered in the operation of the HL

flumes which delaved the starting date to lst. April, 1977. This project
nas threse pnases: .a) 3 years calitracion under nresent condition from

lst. April, 1277 wo 30th. June, 1980; (b) 1l vear transition for forest

1/-...
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clearing and planting and estaplishment of permanent crop at catchment A
and B from lst. July, 1980 to 30th. June, 198l; and (c) 4 years
evaluation under crops at catchments & and B from lst. July, 193l to

30th. June, 1985.

There are at present five DID rainfall stations in —he Sg.
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 Zate rthe river stage
at each flow recorder sitas of all three catchments are being raecorded by

2d

[as

means of Ott Weekly Water leval recorders. Stick gauges are erec
alongside with the recorders to act as checks. The stage-discharge
relationship has been obtained by regular volumetric gaugings and
currentmeter gaugings. Climate daza is at present peing recorded at the
Tun Razak Agricultural Research station situated about 2% xm Zrom the Sg.
Tekam Experimental Basin. The Zfollowing instruments are installed:

1 manual raingauge, 1l recording raingauge, 1 Cup anemometer, 1 scandard
stevenson screen, L US class A galvanised iron avaporacion an, 1 sunshine
recorder, and 1 black porous disx actmometer. Since 2nd. April, 19274,
water guality samples have been collacted at each flow rac

o
All samples are taken from mid-strzam at “he surface, usually fortnigntly,

A

and samplas are sent to the Chemistry Department at Paraling Jayz Zor

analysis.

—
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THE STATUS OF HYDROLOGICAL STUDIES AT THE
FOREST RESEARCH INSTITUTE. KEPONG”

by
TanG H.T . Masokaras, N & Brawny, GJ#

Summury

The influence of forests on the water and soil balance s brieily
reviewed and the status of hydrological studies at the Forest Research
Institute. Kepong., Jescribed. These studies were inttiated in 1974 und
there is an urgent need to expand und intensify them to pruvide the in-
‘ormation needed to easure thal forest management is practused with the
minimum amournt of environmental deterioration.

Introduction

Forested lund is the >ource of most of the country’s water supply for
‘rrigation industry, dvmestic use and recreation The Jdemand for water
for these uses is continually incressing.  These same forests. upon feliing.
have also been u major source of revenue for the countrs and in the
past two decades have bean subjectad 1o 4 very alurming rate of depletion
Between 197! and 1976, sbout 1.66 million hectares Of forests were felled
for conversion to agriculture and a further 0537 miilivn hectures A forest
reserves were epened for fogging,

Ay the area of forest fund continues 10 Jecreuse, more and oltep con-
Acting, demands wiil be piaced on the remaining forests. A ciassic exampie
of such a situation is the looging, albeit under stricter thun normal super-
vision and condiwions, of some domestic water suppiy catcaments in this
country, The importaince of incorporating proper witersied  munagement
principles inte the management of our remaining orasis cannot de over-
smphasised.  In order 1o Jo this, refiable quantiause informaton on the
afects of logzing on the water and il halunce st e made 1t ailable,

fn Maloysia, Rudrologvical studies of lund ase change tave traditionaliy
ceen varried out by the Drairage and lrrigaiicn Department and, o g lesser
atent. dy the Universities. Most of these studies have 2een confined
arcas covered 2y agricultural crops and, with few  exceptiois. have not
inveived the upper raacnes of the fiver sistems. Since o lurze purt of the
iorests covenng these upper reaches huve deen, and wiil conunue w0 de

* Paper presented 20 tne Svmposium oon Water oo Agmwunure < SMalavsia, Mure
=170 1979 Kuala Lumpur.

- Respectiveiv. rildl Forest Suvicuitenst, Forest Ecoiogest Lng New Zzaiznd Hudrology
“2weser al the Forest Rsearcn [Mstituie, Xzpona
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THE Maraysian FORESTER
Recent hydrological studies in Peninsulur Malaysian Forests

Although forest hydrology studies in Peninsular Malaysia date as carly
as Shallow (1936), most studies ars quite recent (Douglas, 1968; Kenworthy,
1971 Low, 1971, 1972; Manokaran, 1977; Peh, 1978; Leigh, 19781, 1973b:
Leigh er al., in press). In addition to these, several river hasin studies have
also been carried out by various consultants but their results have not
generally been published.

Hjydrological siudies at the F.R.I.. Kepong

Since the 1960's it has been apparent that most of the future permanent
productive forests of Pemunsular Malays.a would be hill forests.  Although
the logging limits prescribed usually result in the retention of a considerable
amount of vegetation in the residual stand, adverse etfects on the water
yield and quality do occur.

[t was not until 1974 that the trst hydrological study was initiated by
the FRI with the recruitment of a U.S. Peace Corps voiunteer expericnced
in watershed management (BJ. Graves). In that same year, ihe Kedah
Forest Department, reported that the water discharged from the Gunung
Jerai cachment frequently contained a high sediment content supposediy
caused by the logeing activities being carried out within the catchment.  This
became the site for the first hyvdrological study which was aimed at deter-
miming and reducing the effects of logzing activities on water vield and
sediment ivad. Two calchments, one of which was to be logged, were
selectad for the study and water samples were collected weekly from the
streams and analysad for suspended sediment and other water quality variables
by the Chemisiry Dzspartment, Penang. In March 1977, automatic ~ediment
samplers were installed to collect water samples during high-flow periods
and in June 1977 a weekly water-level recorder was installed.

A similar study was established in Selanger using three catchmeats in
the Ulu Gombak Forest Reserve, A summary of these studies is shown in
Table |. Both these studies were planned and implemented with the heip
of several U.S. Peace Corps volunteers (B.J. Graves and J.N. Tornow frem
1974 1o 1976, H. Thurston and B. Anderson from 1976 1o 1978).  These two

studies ace still being monitorad and the results collected to date are being |

analvsed by B. Anderson and will be published 2as an F.R.[. Research
Pamonizt.

Brieflv. the rasults endorsed that the major source of increased sediment
load :n the strzams is the improper constructon of jogging reads. Usuaily
these roads ara built by the oggers themsealves and are not designad 1o reduce
soil erosion and sediment vields. It was found that by observing some
simpls -ulss, 2.2, construction of water dars on all unused skid trials 2nd

il
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‘Table 1.

Summary of F.R.AI. Hydrological studies

Lucation of Study

(£

Gunong Jerai
PR,

Ulu Gombak
F.R.

Tekam <R,

Bt. Berembun
F.R.

Name of Stream

i

|

j

l (i)

|(l)) Sp. Bujang
!

;(Zl) Sg. Gabok

(D) Spo Semaping

(b)

@)
()

i(c)  Sg. Batu Asah i (o)

’Sg. Kundung Balol

Se. Kotinchi

" (a)
(b)

(¢)

(a)
(b

Treatments

Sg. Tok Pawang | () Control

Iogeed

Control
Logped
Previously
logged

Control
lopping by
high-lead
logeing by
‘san-tai-
wony’

Control
logging by
modified
san-tai-
wong

Type of Data

L ()

(b
" (c)

(a)

“(b)
(©)

(1)
(b)

To be started 1n

Collected

suspended
sadiment
water level
rainfall

(by DID)

suspended
sediment
rainfall
water-level

rainfall
water-level

1979

Period Data

Collected
May 1975 to {(a)
present l(b)
!(C)

May 1975 (o ((a)

present b)
(c)

@)

December ‘78 1 (a)
to present | (b)
©

Type uvf Equipment

Used

hand-sampling
automatic sediment
sampler {from
Mirch *77)
pressure-bulb water
level recorder Quae
*77 -- Sept. *78)

hand-sampling
automatic sediment
samplers
pressure-bulb water
fevel recorder
Rainfali recorder
Rainfall recorder
Rain gauge
water-level recorder

ON TP 'IOA
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THE MaLAYSIAN FORESTER

main haul roads, reduction of road grades to below 309 (preferably 209),
use of concrete culverts instead of log culverts etc., the suspended sediment
load was reduced very considerably (Anderson, per. comm.). A set of guide-
lines on road building have been drawn up and will be included in the final
report on these two studies.

In January, 1978, a Waltershed Research Section (WRS) was officiaily
formed at the F.R.L. with the approval of the post for a Forest Hydrologist.
In May 1978 a forest hydrologist advisor, G.J. Blake, joined the WRS on a
two vear New Zealand Bilateral Aid Project and two experimental basin
studies were initiated. The first study is located on sedimentary geology at
the Syarikat Jengka Sdn. Bhd, forest concession in Tekamn F.R., Pahang.
Three small catchments have been selected and the construction of weirs
and nstallation of equipment for calibration studies begun in August 1978.
The calibration studies are scheduled to be completed by March 1981, after
which one catchment will be logged using cable-ways, the second using the
san-tai-wong and the third will remain unlogged.

The secoad study is located on granite geology in the Bt. Berembun
F.R. Negeri Sembilan. Three small catchments in the Sg. Kelinchi tributary
have been selected and plans ior the construction of access roads and weirs,
topographical surveys and installation of equipment are being completed.
After the completion of the calibration studies, two of these catchments will
be logeed using san-tai-wong and modified san-tai-wong methods whilst the
third will remain as an unlogged control. Both these studies will continue
for at least five vears after which their progress and necessity for extension
will be reviewed.

The primarv purpose of these studies is to quantify the hvdrological
consequences of logging activities in the hill forests with the view (o
developing guidelines to minimis: these consequences. However, this will
not be the only objective as the stedy sites will be used for several other
related studies, e.g. nutrient cycling, plant and animal population changes,
ecological changes, regeneration and silvicultural studies, eic.  Plans for these
ralated studies have not been fnalised vet but it is hoped :hat they will be
drawn up and implementad jointly by the FRI and other interested or-
ganisations, ¢.g2. tne various aniversities, Agriculture Depariment. eic.

10 addition to these asdrological studiss, it is also creposed o carry
out 2 forest erosion survey, Previous studizs i Netanwn (ENEXL 1977
Have indicated that Sv mapping the water :urbidity of major tributaries at
low flow, from an aircraft, the erosion status of catchment areas may 92
1ssessed.  Correlation with suspended sediment data will 2nable approximaie
sediment vieids 0 be calculatad. Lt i proposed to extend the work Jone
in Kaantan 1o ~edah, Perlis and Perak in 1970 and theraafter to e other

12
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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, 2tc. 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 ~ .d
quality of water flowing into the rivers of the country cannot be under-
estimatad. or. worse, ignored anymore without very serious conscquences to
the nation. Logging practices in the hill forests have created hydrological
problems by increasing soil erosion and siream sedimentation, changing flow
patterns and decreasing water quality and much needs to be done to quantify
these effects as the first step towards their mitication.  Recent studies have
indicated that these adverse eorfects can be reduced considerably by the
observance of some basic rules on road construction and logging.

The recently initiated experimental basin studies will provide much
more quantitative data on the effects of current and future logging practices
on the hydrology of forested catchments. It is hoped that in the not too
distant future. the remaining forssts of the country will be managed to
nroduce. not only the maximum amount of timber for revenue, but the
maximum benefits, ¢.g. abundant, clean water, fresh air, recreation areas,
wildlife retention elc.. to the country in general and to the people in
particular.
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FOREST HYDROLOGY STUDIES AT
JENGKA AND BUKIT BEREMBUN HILL FORESTS*

by

Abdul Rahmid Kidam** and G.J. Blake**"

Summary

The on going forest hydrology studies undertaken

jointly by Forestry Department, Peninsular Malavsia and
the New Zealand Government under the N.Z. Bi-lateral

Aid Programme arebriefly reviewed and described. The
primary purpose o: these studies iz to elucidate the
hvdrological consequence of selective logging activities

utilising different mechanised logging systems in
Peninsular Malaysia hill forests; and to quantify
hvdrological consequences with the view to formulating

guidelines{or minimising these consequences.

1.0 incroduction

At present, foresiry activities in Peninsular Malavsia are conlinud
mainiy in the hilly regions, especially in the hill dipterocarp rorest.

Exploitive selection logjing practices in this region have created
hvdrological problems such 2z increased slope erosion, increased river
sedimentation and decrzased water quality. This “hvdrological instabilit:”
often resulzed in srazion and zedimentation of reservoir= built
for domestic water supply, -ication, hvdropower production,
and indusrr-ial pury aTa),

and aarizuitura

a numieer 0t

‘workshop on wWatersa:n Conservation and
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steep averaging about 25 , underlain by arenaceous
sedimentary rocks and carry a dense cover of primary
forest. These catchments are situated about 40 km by road

north of the FELDA Tun Abdul Razak Research Station,

Reference.Malayg—i;"633é6 Sheet 70. 141518,
2) Bukit Berembun experimental basin (Fig. 3)

Three more catchments, oneé control and two treatment
catchments, have also been astablished on granite
terrain at Hutan Simpan Bukit Berembun, near Kuala
pilah, Negri Sembilan. These catchments cover an
area of about 53 ha. and are in the Sg. Kelinchi
sributary, Sg. Muar, Negri Sembilan. The

catchments are situated about 25 km Srom Seremban.

Referance Malaya 1:63360 Sheet 103, 997356.

At each location one catchment will remain as a control catchment while the
other =wo will be logged (at Jengka by cable-logging and san tai wong methcds;

at Bukit Berembun by traditional and modified san tai wong methods).

5.0 Duration of Study

The experimental rasearch programme involves four phases:

Phase 1: Experimental catchment selection, establishment of

stream flow weirs, sediment traps and instrumentation,
initial surveys of soil, vegetation and geomorpholngical surveys

(May 1978 - Xov. 1979),

Phase 2: Pre=logging calibration, Measurement of stream tlow,
water quality, sediment vi2ld and rainfall will Bbe

made ncer virgin forest conditions in all catchmanrs to 2nable

establiszhment ol inter-carchment relationships{(January 979 -

\o'\



Phase 3: Logging. At each experimental basin, two catchments
will be logged and the third left undisturbed as a
control (March 1981 - October 1981).

Phase 4: Post logging. Measurements of hydrological para-

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
effects of cable logging as well as tractor logging. It is proposed to log
one Jeiigka catchment with a "Skagit" logging system adopting a "south
bend" cable method. The second catchment will be logged using a traditional
tractor /san-tai-wong method with no special constraints or controls operating.

For Bukit 3ererbun granite catchments, it is proposed to log the
rwo treatment catchments with tractor/San-tai-wong methods; one emploving
carefully designed roads, landings and protection zones and close
supervision of harvesting operations, the other by the tradizional
tractor/San-tai-weng metncds with no special restrictions. The
trsatmen-s as stated above will indicate the differences in sensitivity
ro =raditicnal tractor/San-rai-wong :ogging of sedimentary and granite

1 forest as well as indicating the degree to which the adverse effects

£,
4-s

cf coor guality logging can be ameliorated Dy izprove 2Gging tachnigues.

e}

Vo oaotzh walr and sediment Trag
3.0

rAmat.c warer Leve. recorder 3tevens Twpe F water ia2vel recorier

with 3 day clock). <Ingut Zrom precipitatiss i3 measured DY zutImac

and Danual zaln gauges. Three ITA <ipoing buckat raln F3u3esS aguipned
w.=n J=a Yeiky racordizrs SluS 1 networX 2. ¢ Danua. jauiaes nive T23en
installsd 27 Zsngxk:a tatohments and a siallar netwerk Nas 2150 Za2n

oun. & sma.. climanslzoizal
2giozed wiTh nmoi;um o and niniIum Tha2rmomet:rs, watoand Irsozulz
—marmcma-ars, :ni 2nencmectar Munrs 1M LLF, and a sunsnine raccirier
(Megre==:. Zamcra, Camsell Stckaes Types, nav: Seen 2scatlished 2t Jangia g
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and a similar climatological station will soon be set up at Bukit

Berembun. Photo 1L - 5 show some aspects of Jengka experimer.cal basin.

8.0 Data Collection, Processing and Analyses

The data collection programme 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.

2, Weekly servicing of the automatic and manual raingauges,

checking calibrations and changing of charts.,

7. Daily readings of temperature, windrun, thermometers
(wet, dry, minimum and maximum) and other climate

recordings.

L, 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 Tlow.

5. Periodic sampling and measurement of sediments accumulated
in the sediment trapss This task will be carried out once
every 3 to 6 months during the pre-logged period. At each
measurement time, the wet volume and wet weight of sediments
and organic materials accumulated in the traps will be
recorded and a 10 kg. sample will be taken for particle

size analvsis and organic/mineral ratio determination

10'Lougnalin, 127587,

The processing and aralyses of stream flow and rainfall are under-
raken by the staff of Forest Hydrology Section, FRI and the Engineering Unit,

Forestrv Headquarters with the help of the Drainage and Irrigation Jeparment

wiich nas zhe "Nowa' iizitiser, chart analvser and computer facilities. The
rainfall and stream Clow charts are being digitised in monthly dbatches;
during the first weex >I 2ach month. The digitised 2ata are storad on

magnezic tape Jor latar computer drocessing. A Tideda programme which liszs

mean ourly stream Jlow and hourly rainrall totals, daily, weekly, monthly
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and annual stream flow and rainfall quantities and mean hourly flow
duration information is being developed. The early stages of the stream

flow and rainfall records will be processed manually for checking purposes,

Stream water samples from both experimental basins (Bukit
Berembun from Octcber 1979) are being analysed at the Chemistry
Department's laboracories in Petaling Jaya. Two-five litre samples
are to be collected at each stream gauging station at various
intervals to cover a range of flow conditions (low, medium and flood
flows). Essentially, determinations of total P, PO4—P, total N, NO3-N,
NH4-N Na, K, Mg, Ca and Fe will be required.

The Meteoroloqxcal Department will store the climate data.

9.0 Project staffing

The Director of Silviculture, Forestry HQ, is the Co-ordinator ror

the whole prOJect. Day to dav management of the project is the responsibility

ot the Forest Hydrology Sectlon of FRI, assisted from time to time by
other FRI and Forestry Department Headgquarters Units. For this
function, FRI (Kepong) has established a Forest Hydrology Section

which currently consists of one Hydrologist (N2), two Hydrologists
(local counterpart), one Assistant Bydrologist, five Research Assistants
(of which 4 are temporary), three technicians (temporary) and two

field officers (uniformed stafi).

10.0 Preliminarv Resultis

10,1 Available Da=za

At this -ime few conclusions may be made ZIrom the data

[

so far collected. Computer processing of river f{low and rainiall
records is making gcod progress tut has vet to reach the
analysis znase.

Survevs o: slope, vegetation and soils are in progress at Jengka

and Bukit Beremtun.,



10.2

10.2.

-8~

Rainfall records at Jengka started in December 1978 with
one automatic station. Six further manual and automatic gauges were
installed January 1979 and the climat. station April 1979, At
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
29 weeks of flow record, Catchment 5 18 weeks and Catchment 1 19
weeks. The three tlow gauging structures at Bukit Berembun have

been completed but are yet to produce flow recordss

Suspended sediment and water quality sampling is under way
at Jengka on a storm basis. The bedload sediment traps are about
to be cleaned out to start official measurements prior to the

next monsoone

The Jengka interception/ soil moisture study has been

installed and data production is about to start.

Commen ts

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.

1 Survevs

A trial slope, vegetation and soil survey was carried out
on Jengka Catchment 3 to determine the feasibility of combining
detailed survey work, The resulting map, (Scala 1:9C0,
contour intarval 3 metres) is adequate “or lanc Torm
studies, location o1 timber trees and s0il survevs. Work is now

in progress to extend the project to all catchments at Jengka

and Ruoleir Baramiin.



10.2.1.1 Land forms

Jengka Catchment 3} has some interesting land
form features which appear to exist also in Catchments 1
and 2. The lower stream profile is convex consisting
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
last 100 - 200 vears but until wood samples are dated
the timing of the event is not certain. Slopes in all
catchments are steep, less than 400, and mass movement

is evident in a number of localitieso

From rock samples along the catchment ridges,
Catchment 1 apvears to have a medium sandstone
lithology, Catchment 2 sandstone replaced by siltstone

to the south and Catchment 3 finely jointed siltstone.

10.2.1.2 Vegetation

Several different vegetation surveys will be done
for the basin. Of immediate concern are the types and
location of trees likely to be felled. The Catchment 3}

survey indicated, that or the timber species, there are:

100 Doininant trees
L7 Co-Dominant trees

53 Suppressed trees
The number of trees exceeding 46 cm stem diameter is 67.
This information is necessary to locate various

nvdrological sampling exercises.
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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

5-10 ecm A horizon - Clay loam with fine to medium
subangular blocky structure,

10YR 5/4 to 6/8.

10-20 cm B, horizon) - fine sandy clay with fine
subangular blocky structure,

20 + cm 82 horizon 10YR 5/6 to 5/8.
Lower limit detfined by

presence of angular quartz

fragments and/or parent rock.

— et O e N et St

Roots are confined mainly to the top 3O cm. Below 30 cm the
profile contains vellow and brown streaks and sometimes pink
and red mottles., Carbon fragments occur in a number of
profiles. In deeper profiles fine, angular, quartz fragments
occur between 40 and 80 cm and in ridge

location finely jointed, pink siltstone porent rock is

present. To include sand in the so0il description seems to be a
misnomer for it is very difficult to find sand particles

present,



10.2.2

raingauge network (excluding the clim

Rainfall

rainfalls of
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From January to June 1979 the storage

at. station) recorded total

. Dev. from . Dev. from Dev. from
Stat * i y

aton Basin Mean Station Basin Mean Station Basin Mean
BG T47mm 0.94 AL 753mm 0.9k BB 303mm 1,01
CG 352mm 1,07 Y/2 811mm 1.02 AF 793mm 0.99
14/15 825mm 1.03

Arithmetic Basin Mean

798mm

-6% of Basin mean rainfall.
involved (Ca.

variation is a significant feature of the hydrology.

For the 6 month period total rainfall varied between +7% and

maximum and minimum weekly rainfall for the same period.

Despite the small catchment areas
1:28.56 ha.; Ca. 2:25.26 ha.; Ca. 314,11 ha,) rainfall

Compare the

D.B.| .. D.B. B D.B. D.B. N
Max, Min. Stat. | Max. D Min, Stat.|Max. dine L
Mean Mean Mean Mean Mean | Hea
116mm| 0.92 2.0mm; 0.95 AL 123mm 0.98] 1.9mm| 0.90 BB | 120mm| 0.05] 1.%mi ©
| 134mm | 1,061 3.0mm| 1.43 ?/2 126mm | 1.00 | 1.8mm; 0.86; AF | 120mm| Q.75} - PR
| : | .
i |
Pabtmm | 1.12] 2.5mm) 1.19 | l
. 1
Arithmetic basin mean maximum weekly rainfall = 126mm . 1T
- 8
" " " mininuwn weexkly vainfall =  2.1mm - 43N
- 4
Nore D.3. Mean = ODeviatieon from Zasin !e2an

W\
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The rainfall pattern becomes less variable as the storm size
increaseso 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 dif ference
in totals. This issue will be investigated further when the
automatic records have been fully processed. Fig. 4 comparesbﬁhe
intensity pattern for the week beginning 8.5.79 for all 3 automatic
stations. The majority of rain occurs in the evening about 1800
hours + 5 hours. Early morning rain is less likely occurring

about 0400 hours + 3 hours. On many occasions storms appear to
group, for example on three consecutive days a storm may occur

each day at about the same time.

10.2.3 Flow

The water level record for the week beginning 8.5.79 are
shown in Fig. 3. The response of the three catchments to
rainfall is in proportion to catchment area. Catchment 1 produces
the largest flood hvdrographs and one would expect Catchment 2 to
be close behind. Except for large storms the Catchment 2
hydrographs are smaller than the difference in catchment area
would suggest. Greater subsurface water movement in Catchment 2
is thought to be the reason. During low flow periods (more than
5 dayvs without rain) diurnal variations of 4mm in water level
ocecur in Catchment 1. Maximum dra¥w Jown occurs about 6 pm and
this is r2plenished by about 3 am the :ollowing cvav. This
evaporation effact is less obvious in Catchment 2 suggesting that
subsurface low to the channel is less or deeper and therefore
not influenced by svaporation. Catchment 3 flucurates dailv less

than 1mm.
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Catchment 3 being much smaller in

to storm rainfall.

area is more responsive

Approximate times to peak after rainfall

starts, maximum recorded discharge (to August 1979) and lowest

dischage for all catchments are:

Catchment Time to Peak Peak discharge Lowest discharge
(545.79) (10.7.79)
1 35 mins. 26.2 1/sec. 0.3 l/sec.
2 25 mins. 22,2 1/sec, 0.3 1/sec.
3 15 mins. 6.0 1l/sec. 0.3 1/sec.

Initial data processing has yet to be completed and more
definitive data will be produced when all instruments are converted

from weekly to daily chart changinge.

10.2.4 Climate

Data has been collected from mid June. Readings are made at

0730 and 1320 hours. Some tentative results are:

0730 hours 1330 hours
- . o}
Minimum Dry woulb Temperature, C 21.8 26.56
(20.6.79 to 21.8.79}
. o
Maximum Drv Bulb Temperature, C 25.0 22.5
Maxi ° :
Maximum Tamperaturz, o 34.3 3344
for sample period
0730 hours
Number of davs when sunshine hours > 8 7
2 6 27
Mean dailw wini rum, an/day 25
Mean #allv open pan fvaporation, mm/ day 3.2°
125,5.7% 1o 21.2.7%
Yot all =wges oi latax lelng sollzctad nave been includad,


http:S(5.5.79

1o. 2.5

Suspended Sediment

-1l

Suspended sediment is sampled on a storm basis and one

example is given for a storm occurring 25.6.79.

The se

diment

concentration is given in mg/litre with the stage reading

(height of water flow in cm above 120o V notch zero flow):

Weir 1 Weir 2 Weir 3
Stage Sediment Stage Sediment Stage Sediment
cm mg/1 cm mg/1 cm mg/1
At storm peak 45,0 - 18.5 - 38.0 -
Sample 1 44,8 449 316.1 118 31.6 1072
Sample 2 36,0 29 32.5 70 31.6 203
Sample 3 11 v 3 29.4 11 27.8 L 1
Zero- flow | 2643 - 26.1 - 25.0 -

Source Drainage and Irrigation Department, 1979

samples were collected during
water levels.

Indicates whether
rising or falling

y

Ideally all the samples should have been collected for the
same relative positions on the hydrograph because suspended sediment
concentrations varvy 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

observation have shown that Catchment 2 produces the least suspended

sedimernt. The high concentrations in Catchment } are partly the

result of channel modifications upstream or the bedload

trap. These concentrations will become less as the channel settlwes

down. Sediment concentrations are often higher on the rising water

level than the ralling water level particularly where ine szadiment

is present.

—

This appears 7o be supporrtad bty the Weir 7

1

i

amp

23




10.2.6 Water Quality

Insufficient data for water quality also precludes any
detailed analyses. An example of some data collected at the

peak of a small storm (14.6.79) is:

Weir 1 Weir 2 Weir 3
(A1l data in mg/1 unless
otherwise indicated)
Turbiditv 9 2 143

119
160

Conductivity ( u S)

-

Total solids

pH (pH units) 7ok 7.7 75
Calcium 12. 4 26.8 21.6
Chloride 2.6 4.0 2,7
Total Nitrogen 0.06 0.03 0.15
BOD (5 days @ 20%) 0.9 1.0 0.9
Iron 1.2 1.0 3.2
Silica 82.0 41,0 16,0
Sodium 11.5 7.3 7.9
Source Chemistiy Department, L3979,
11.0 Conclusion
In viaw o =he rapid land develsomment in Malaysiz and -ther
ASzAaN Zountries, and the lack oI data available on =ne aydrolsogizal =ifects
2f develszmant, Sridrity mUST D2 FLVAR SO masin <yne s=zudy These stuiles
srovide 2azz and nante juila_in:s fsr =ne .mprovemant of watsrsnaec
management t2cnnijues.
2a3in studiss are rzguired =o denermine Isrestac ~NAmersned
behavisur andé responss -0 dirlferent 10g9ing pracl.c2s3. Where Lpland forestad
watershads 2xist, their manacement snould e zied closely tn <ne interest: ol
iownstream water users, Sully recosnizing that forest practices snd ather

W
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activities are reflected in downstream effects.
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1 MAP SHOWING LOCATION OF THE EXPERIMENTAL BASINS

Fig.
AT JENGKA AND BUKIT BEREMBUN

Scale 1" : 46 Miles




Fig. 2 JENGKA EXPERIMENTAL CATCEMENTS AT TEKAM FOREST RESERVE

Scale 1" : 600 Feet
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SUNGEI TEKAM EXPERIMENTAL BASINS
A STUDY OF THE EFFECTS OF LAND-USE
CHANGE ON THE DENUDATION AND HYDROLOGY
OF SMALL WATERSHEDS*

by

K.S. LOW and C.H. PEH**

Introduction

The drainage casin provides an ideal areal unit for the

monitoring of changes to the denudation system and the hydrological

sycle conseguent to landuse alteration. It is aiter alil, the area
wnich hydrological processes zre integrated and for whicn 2 water
~alance can be constructed to show the disposal of precipitation into

a number of subsequent forms such as intarception, evapotranspiraticn,
soil moisture, grouncdwater storages and streamflow. It is also the area
over which denudational processes operating can Dde integrated and Ior
wnicn an energv balance can be constructed wheredy the precipitation
input is equated o an erdsional output of water and gravicy-moved load.
General acceptance by jeomorphologists, hydrologists, watershed managers
and water resource olanners of the use of drainage basins as an ideal
uniz of study is best illustrated by the concept of drainage basins
zeing used as 'representative' and 'experimental' dasins under the
rasearch programmes oI the International Hvdrological Decade and thsz

Incernatios

o

al Aydrological Programme, UNESCS (Toebes i Quryvasv, 1270

20dda, 1376). To Zare many such pasians arxe calibrated all sver the wzrld

Paper presanted at zn2 ASEAN Worksnoso on Watershed Consarvatlion 2nd

Programme, Xuala Lu.our, 1-7 Zaptamper, 1373,
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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 Sxperimental Basins in North Carolina, United States of America
(Dils, 1957; Hadley, 1969), basin studies in East Africa (Pereira, 1952;
Pereira, et al, 1962), Australia (AWRC, 1974) and in New Zealand

(Ministry of Works, 1970).

It is in this perspective that three small basins of second
order streams draining into the Sungai Tekam were selected as areal un.zs
of study. The Sungai Tekam Experimental Basins represent the first such
studvy utilizing the 'experimental' basin concept (Toebes 3 Quryvaev,
1970) in Malaysia. Owing to the high capital cost of experimental
watersheds and the multi-disciplinary nature of watershed studies, the
Sungai Tekam Experimental Basins were initiated as a joint cooperative

effort by the University of Malaya, Federal Land Development Authority

(FELDA), Drainage and Irrijation Department (DID), Forestry Department,

[at

Deparrtment of Agriculture and Department of Environment as esarly as
1975. The Sollowing are the objectives of the Sungai Tekam Experimental

Basin study:

(1) the establishment of denudation rates at two
levels of space scale, namely, at the micro-

scale lavel of hillslope and along stream

o

channels (reflecting the overall fenudation
within the wacershed) under fcrested condi-
tions and during pnases of land clearance,

replanting and subsaguent Jrowtd 2f agri-

y—

sultural crops. Ratas of denudatisn wil



(2)

(3)

(3)

be investigated in relation to factors influen-
cing the efficiency of denudational processes
such as rainfall variables and morphometric
characteristics <£f the drainage basins. It

is envisagad that such studies will form the
basis for the prediction of potential sources

of sediment supply within small watersheds.

the investigacion of the runoff generation
process in small watersheds representing an
attempt in 2lucidating controversies such

as the Hortonian concept of overland f{low as
opposed to the variable source area concepts
¢ Hewlett 3 Hibbert (1967) and Dunne & Black
(1970). This is also invaluable in an cbjec-

tive determination of the relative contribution

o]

of overland “low, subsurface flow and baseflow
to the hvydrsgrapn shape and in catzhment

modelling.

the effects of forest alteration on zthe stream-

flow regime of small watersheds such as lag-
e

\
,
th

iow, recession flow, baseflow and

the erfezcs o7 forest alteratcicn =n the water

vield, the cverall watsr bdalance oI snmall



Methodology - the Use of the Experimental Basin Concept

The Sungai Tekam study utilizes the 'experimental' bas.n con-
cept (Toebes i Ouryvaev, 1370). Experimencal basins as defined are
essentially small watersheds (small for the reason of sensivity =c
changes) which have relatively uniform physical characteristics and in
which natural conditions, particularly the vegetation cover, will ne
deliberately modified and an attempt made to determine the effects of
this modification (Ward, 1371). In the use of experimental pasins, it
i3 significant to nots that one of the essential prereguisite 13 thac
any cultural change is preceded by a precalizration period. 2135 whan
more than one basin i3 used, a 'control' catchment which is i2ft in 1%s
natural state to provide a means for comparison is highly desirazle.

The Sungai Tekam Experimental Basins which consist of three small Zrainage
basins are seleczed wizh these considerations in mind.
Location of Zxperimenrtal Basins

The Sungai Tskam Experimental Basins are locatad within the arzs
of the FELDA Tun Fazax Ajricultural Reszarch Station, in Jeran=ut 2Jiszrice,
Panang (Fig. l). Tha area lies within 420 ha (1040 acres) 2I seieczivaly-
logged forest land. The three experimental basins are named Zatneohnment
A, which i3 nested within a jreartar catconment named Catchment 2
{Fig. 2), both 2% which are classified as 'operational' =Zanchmenzt. Trnas:
=wO catchments will ze logged after an initial zalifration zarizd ind
raplanted with agriculiural creps., Catshment T will remain undar 1tz Itrast
Tover =0 serve 235 2 'zonwrel' zascrhment for compariscn purpcses - TS
being one < zhe most 2ssential fszaturs in the a2xperimental asin Ioncest.

~—



Duration of Exveriments

To achieve the aims and objectives of the study, the duration

of experiments is divided into three main phases, namelv:

Phase 1 - A calibration period under present forest conditions at
the three catchments is considered to be essential and
is scheduled to be from lst April, 1977 to 30Oth June,
1980.

Phase 2 - A transition period for forest clearing, plantidg and
establisnhment of permanent crops (eil palm and cocoa)
at Basins A and 3, from lst 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.

Instrumencation

dydrometeorological Zata is at present @eing raccrded at the
Tun Razax Agricultural Research 3Scaction (Plate 1), situazed apoutc 2% km.
from the basins. It has been in osperation since March, 1349, under

FELDA staff. The following instruments have beern installad:

1l manual raingaugs, 127 =@ capacity (5 inchi.
L automatic recording raingauge (0.5 mm tioping
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Basin Details

The area and mean slevation of the three nasins are indicated

in Table 1. Particle size analysis of the regolith at Iive soil pi's
in the basins indicate a highly weathered regolith with the clay-sized
fractions exceeding 30% axcept at Pit 5 where an induratad band <f£
laterite occurs at a depth of approximately 50 cm (Table 2).
}
TABLE 1
AREA AND MEAN ELEVATION OF THE SUNGAI TEKAM

EXPERIMENTAL BASINS

T
CATCHMENT AREA (ha) MEAN ELEVATION (m)
A 35.9 72.5
B 24.6 68,5
C 37.5 70.0

Texcural diffaresnces in the weathered regolith have been noted

to affect soil porosity, infilcration ratas and uliirmately the
2f runoff on nillslopes and streamflow in drainage basins (Zvles, 1248;
Jorton, 1933; Hewlett i Hizbert, 1967). Table 3 prowvides an indicat:on

5f the moisturs retancion characteristics at zhe Zive soil pits in zhe

[T

3]

1§
1
)

basins. The relazively high2r wclume 52 'guick' ZJrainage pcres

ativaly mors

5o surface layer oI the cagolizh would seem <0 s5uggest re

21

rapid infilracion races.
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TABLE 2

SOIL PARTICLE-SIZE DISTRIBUTION OF

THE SUNGAI TEXAM DRAINAGE BASINS
g T - T
DRAINAGE |SOIL SAMPLE ;1:\15.:;5 GRANULOMETRY | sTLT/CLAY
BASIN PIT NO. EPTY Clay % | Silt % | Sand % RATIO
{(cm) )
BASIN A 2 0-15 79.8 14,z .4 0.138
15-30 82.5 13.7 3.5 0.17
30-60 34.1 13.5 4.4 .15
20-91 84.5 11.3 3.8 0.132
> 31 83.7 13.6 4.1 0.16
BASIN B 3 0-15 86.3 10.0 3.2 0.12
15-30 87.5 10.9 3.1 0.12
30-30 90.1 8.6 2.3 0.09
50-31 88.8 10.6 2.5 0.11
> 21 89.4 10.2 2.5 0.11
i
4 C-15 83.5 9 7.4 ‘ 0.1l
15-30 35.2 10.2 5.5 | 2.12
30-30 82.8 9.3 7.9 ! 0,11
60-91 33.86 9.7 5.3 | 2,12
!
> 2L 1 T9x* 12,3%% g.2x* | .15 t
M l
1
| BASIN C 5 o-15 | 8i.4 | 167 | 5.3 | o0.20 |
15-20 | 76.7 13.7 7.4 | 0,20 !
50-80 | 8l.5 12.6 5.3 0.15
50-51 | 83.7 1.8 4.2 0.14
> 31 33.6 10.8 i 7.4 { 2,13 X
4 + —
J | i I
6 9-13 i 84.5 9.2 5 ! 0.1l
15-30 | 3.2 | .2 0 s 1 220 |
30-30 | 34.0%%  3.lTe T.3er i 0,09 ;
i i |
LAC-21 1 a3 ! 3.2 123.3 ! 2,12 !
i | . \ L | L2 :
; > 3: l _—rxx ! R !_*vﬂr kXN '
* analyses ty cipette nethod
*r  Analwszs o Sapaviment oI Agriouliure, 4alavsia,
**x  No analwsis 3ue T lLatarizs Lavar
2/ =






Slope Forms

Hillslope form constitutes the basic land surface component
which collectivelv g3ives exprassion to the morphometry <f drainage basins.

Also it conszitutes the basic response unit for the operation of drainage

s
(84

basin processas being the focal point of controversy serzaining o runofrl

generation processas in watersheds such as the Hortonian concept of

(€8]

overland flow (1933) as oppcsed to the variable source area concept or

(12

[8)
<1

Hewlett & Hibber ) and Dunne & Black (1970). The validity c¢f such

ct

in zhe desrarmination of potential sediment source areas

[

Toncezts is vita

1

and in catchment modelling.

The Sungai Tekam <drainage basins are located in a landform
region whizh is described oy Zvles (13968) as consisting of low convax
raguency analyses of slope angles in the three bdasins gives an
average of 6% - 8° (Figurss 3 & 4). Typical profiles of valleyside slopes
are characterised by slope segments rising abruptly from valley floors

and immediatelv reaching its maximum slope cefore procesding upslope to
1

iarerfluve crests cf gentla convexity. “aximum segments oI valley-side
-~
slopes have been spsarved to rise up to as much as 257 . However, thase

to occur. Yallav-nzad slopes of the three basins are Iound to be 4ilfferant
in ferm from vaillav-side slopes. Generally, such slopes are ampnitheazre-

entla convexity. A notabls fsature is the limited
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Morphometrv of Basins

The influence of morphometric properties of drainace basins
on denudational and hydrological processes of drainage basins has been
generally acceptea. A host of morphometric properties exist and has been
used to relate ampirically and inductively the form and process of the
drainage basin (abrahams, 1972; Carlston, 1963; Mustenon, 1967; Patton i Baker,
1976; Seynan, 1976; Strahler, 1964; Tayvlor i 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 (the three basins being drained by only second order
streams) certain morphometric parameters could not be computed such as

the bifurcation ratios.

The hyspometric integral provides a quantitative measure of
the stage of dissection that a drainage basin has undergore. The
numerical value of the integral indicartss the amount cI material above
local base level that still remains to be removed by denudaticnal processes.
In basins A 3 3 similar values of the hypsometric integral were Zerived
indicating the similar level of dissection which has been reach22 by the

three basins. The similarity of these integrals (Figure 5) is significanc

O

in the sense that it justified the choice of Basins A, 3 and C as experi-
mental basins as the very concept of experimental basin necess:tates that
all physical parameters be similar so as to walidate ccmpariscns between

control zand operational catchments.

12/-...
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HYPSOMETRIC CURVES
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TIGURE 5 - Hypsometric Integrals oI the Sungai Tekam Ixperimental 3asins.



TABLE 4
MORPHOMETRIC PROPERTIES QF SUNGAI TEKAM DRAINAGE 3ASINS

DPAINAGE CONSTANT | LENGTH OF
= OMETR
Dgﬁ;?:G aifi DENSITY _, HgiipZET Ic OF CHANNEL |QVERLAND
) (metres ha ) NTEGRAL MAINTENANCE FLOW
Basin A 35.9 43.34 n.36 230 115

Sasin 8 53.75 48.52 0. 37 206 103
smaller

Greater . -

(A + 3) 94,65 46.55 0. 206 214 107
Basin C 57.48 36.98 0. 38 270 135

Drainaje density is the total length of all the streams in the
basin divided bv the area. It i3 thus the average length 2f streanm channel
for each unit arza. The constant of channel maintenance is the reciprocal
of drainage density, wnhich empirizally indicates the area required to

maintain sach unit length of stream (Schumm, 1338). d#alf the vaiue oI the

[al

constant of channel maintanance jiwves the average horizontal distance

Datwsen all the watershads and streams within the basin. This 13 jenerally

termed the l2ngth of overiand ficw. Th2 speed of the unccncentrated flow
overland is very much lLowar chan whan toncencratad in a chaanel. It Isliows
£hat the smaller <he walue of the langth of overland Iicw, che juicker
surface runosf will enter the screams,., Ia a ralatliv/zly noncgenacius irsa,
thersfsra, lass rainfall i5 raguirad <o zontributzs 2 sizniiizant volume
P35-0.
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LOGGING IN WATERSHED AREAS OF SABAH

BY

I, He Sario

Introduction

In Sabah the concept of forest management by the
conservationists is largely a matter of emphasising the
protective functions of the watershed relative to its
forest cover., It is a known fact that, forest cover
is an important factor in watershed management because
firstly it constitutes a barrier between rainfall and
the stream channel, and secondly, because it uses large
quantities of water.

The barrier is composed of leaves, branches, trunks -
the parts of the tree to which water can cling, from
which water can drip and down which water can run, This
includes the tree proper, the undergrowth and the ground
vegetation which are living barriers ‘o catch and delay
falling precinitation. Below this, lies a second
obstacle, the litter, the accumulation of dead material
which stores some water and passes the remainder to the
soil. The forest soil is a third obstacle, a mesh of
pathways through which water is temporarily stored before
finding its way to the stream channel or be absorped by

the plant rccts.

Brierly then, the protective watershed function of the
forest are; the barrisrs cast up against free water
novement DY The successive forest 1

a
rainfall will not run headlong to the stream channel.

[ \(1



II.

(3%

Large quantities of water transpired signify the large

quantities of precipitation that can be stored in the soil

and is thus withheld from stream flowe

Differences in the degree of protection depend on
type, condition and age of the rorest, For example forest
conditions where with reduced forest cover, also reduces
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 with the felling schedules currently
enforced by the Sabah Forest Department in watershed areas,
current logging practices and their effects on their protective
functions and some suggestions for watershed - management
guidelines for felling and logging to balance the protective
function and the harvesting of matured and overmatured crops

in such areas,

Felline Schedules and Logging Reculations Currentlv

Erforcad by the Sabah Forest Department in Watershed Areas,

Harvesting timber products has a two=fold effect on the
watershed, First by reducing the amount of the rorest cover,
cutting reduces interception and transpiration; lass
precipitation can then be stored on the foliage and, through-
out the transpiring season, in the soil, hence more water
goes to stream flow, Second in the process of getting into
the forest, cutting the Trees and getting out of the woods,
considerable area is disturbed, the soil is compacted and

runo’f is “acilitated.



However it should be noted that in Sabah generally
there are about 4 canopy level in a virgin dipterocarp rorest
namely; the top canopy comprising the moribund and matured
individuals the next one would be the intermediate sizes, the
3rd would be the pole size comprising dipterocarps and
tolerant Lauracae, Meliaceae, Myrtaceae, Ebenaceae etcC., 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

diagramatic structure of the forest canopy as described.

With the above in view it would be sare to assume that
even with the removal of the top and some of the second
canopy the protective function of the forest is not yet seriously
impaired. Bearing this in mind, the felling schedules and
logging regulations currently enforced by the Sabah Forest

Department in watershed areas are as follows :i-

(a) The felling schedule is the compulsory felling
of commercial species as defined in Rule II of
the Forest Rules, 1969, found in areas in all
logging licences (concession agreements, Special

Licences, Form I licences and Form 1IB Licences)

issued. These are $=-

CLASS A
Minimum
Vernacular Name Botanical Name Felling Girth in
Belian Eusideroxylon zwageri 24
Melangangai Eusideroxvlon malagangai 2%
Merbau Intsia spp. 0
Resak Batu All hard and heavy voticas 4
and cotylelobions

Selangan Batu All hard and heavy hopeas 0
No.l and shoreas



CLASS A

Vernacular Name

Selangan Batu
No. 2

CLASS B
Geriting
Mengkulang
Oba Suluk

Seraya merah

Urat mata

CLASS C
Gagil
Kapur
Kapur paya
Keruing
Limpaga
Melapi

Nyatoh
Sepetir

Seraya Kuning

Botanical Name

Minimum
Felling Girth in

All medium and heavy hopeas
and shoreas

Lumnitzera littorea
Tarrietia spp.

Shorea pauciflora and its
allied species

Shorea loprosula

Shorea smithiana

Sheorea leptocladus and other
species of Shorea having a
mild red or pink wood
Parashorea malaanonon SppP.
P, tomentella

Hopea sangal

Dryobalanops spp.

Dryobalanops rappa

Dipterocarpus Spp.s

Cedrela spp.

Shorea bracteclata,

S. symingtonii and other species
of Shorea of the Anthoshorea
group having a whitish or ochere
wood

Palaqium spp. and Payena spp.
Sindora spp.

Shorea acuminatisima

Shorea gibbosa

6
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CLAsS C

Vernacular Name

U

Botanical Name

Minimum

Felling Girth in

Yellow Seraya Shorea facuetiana and other )
species of Shorea having a
mild yellow wood
Serungan Cratoxylon arborescens 0
Temasuk Fagraea fragans 6
CLASS
Jongkong Datovlocladus stenostachys 0
CLASS E
Ramin Gonvstylus bancanus 0

PannS
lon
—

The cutting regulations on area basis in all

logzing

company

classes of logging licences except Form 1ID
Licences.

The reculation of production through export
quota allocated to its individual licence
currently enforced.

Registration of logging equipment to control
traffic in logging areas and density of logging
roads and skidroads.

would be of interest to note that the first recorded

of water catchment in Saban was in 1923 by 3abah Timbers

Limited. The area logzed is the Garinono water catch=-

ment and the method used ror varding is high lead stean varding,

Hich lead varding is destructive to advance growth and is still

in 3apah by Syarikat Kennedy 3ay Iimher Company [Ltd. in

their concession at Silam.

In para.
17th May,

of a report by Dr. W, Meijcr (Forest Jotanist) on

-
\

-

-~

1203 to the Conservator of Forest quote -

21Tt has now appeared that there have twice bewn madye

7]

rudies of recovery Of the 3ettotan {Jarineno) ar=a,

once in 1930 under the dir=ction of Ge3. Brown Csee

¥



Malayan Forester 1950 issue J p.330) covering an area of
112 acres in ! strips and once in 1954 a halr chain
square sampling by Luis N, Nobleza and F.G. Jimit (see
Walton Empire For Review 33; 333-343. 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 1,002 cue.ft.
per acre show after 21 years a merchantable volume on

the same area of 450 cu.ft. per acre." End or quote.

For table of the result of sampling done by L. Nobleza and

Jimit and enumeration carried out by Dr. Meijer, please sce
Table I, II and III below. The articles of G. 3. Brown and
part of W. Meijer article are reproduced and is given as
Appendix I & II.

TABLE T

Volume of Dipterocarps in cu.ft. in 10 acres
Plot I (logged)

Class Measurement (clean bole) Volume (cu.ft.)
1 ft. 21 x 51 = 1,071
5 £t 21 x = 1,764
6 ft, 18 x 120 = 2,268
7 ft, 15 x 182 = 2,730
3 ft, 19 x 247 = 15693
9 ft. 6 x 319 = 1,914

10 ft. 1 x 405 = 1,620

11 ft. 2 x 50 = 1,014
2 rte. > x 031 = 1,392

13 ft. - = -

14 ft. 1 x 948 = 948

15 tt. - = -

16 rt. - = -

20 £, - = -

19,9515




TABLE II

Volume of Dipterocarps in Cu.ft. in 10 Acres
Plot II (Unlogged)

Class Measurement (Clean bole) volume {Cu.ft.)
1 ft. - -
5 ft. - -
6 Tt 15 x 126 1,590
7 ft. 14 x 182 2,530
& Tt 9 x 247 2,223
9 fto 8 x 319 2,552
10 ft. 9 x 403 3,645
11 ft. 2 x 307 1,014
12 ft. 2 x 631 1,262
5 ft. 3 x 779 3,116
14 ft. 3 x 948 2,344
15 ft. 2 x 1159 2,313
16 ft. 1 x 1400 1,400
20 £t 1 x 2150 2,150
26,994

\&:
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TABLE 11X

ANALYSIS O UHALEF CUHALN SQUARLE SAMPLING

Sungai Belotan Camp, B.B.T. Company

Sampling by F.R.I. Luis N, Nobleza and F.G. Jimit Ingpuad.;
17Lh, LY Lh and 2Llst January, LYS5d; District ol Sandakan.

Avea sampled: 320 samples = B acres
) . Selected DILAMETER CLASS CROWN CLASS Percent
Speeaes Py —-age of
o 2 Lie J in- {8 ine~ | L2 ins{Over ) ) d o P specics
doin 8 in. { LZin- 20 in. {20 inJ
Sclangan Lo 11 4 - 1 - - 6 10 3 11 10.9
Batua
Kapur 20 L2 5 1 1 1 4 6 10 4 17 13.6
Kerning 28 Ly 3 3 3 - 4 S 19 8 22 19.0
Urat Mata 32 1O 7 5 2 2 7 10 15 12 23 21.8
Majau 7 - - 2 q 1 1 4 2 2 6 4.8
Seraya 30 g 7 9 5 4 17 10 3 2 19 20.4
HBelian 14 3 L 2 4 L 1 6 7 5 9 9.5
ALl Species L47 69 | 27 22 20 9 | 34 47 66 36 107
Percentage J5.9 J6.9 | LB.4 14.9 13.6 6.2 [23.1 32,0} 44.9124,5 72.8 100.0
Unstocked
Sample Plol 173
{ | 1 |
Poercontage Sdal
D — Dominant CD ~ Co. dominant d - Dominated p — stock Dominated by untelled trees.

¢ = stock al'tected by climber or vinces.




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 Town, 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.De. 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 Logging)

ize Class 121 - 20! - 30"" 40"_ 50"— 60"_ 7ou_ 801 90“— Tot
Groups 20 3on 4on Son 6on 70" gon 90" {100~ 100"+
mmercial 3 34 28 19 14 15 17 15 10 31 1¢
n—
mmercial 63 195 92 57 28 15 11 2 3 9 17
and 71 ] 229 | 120 | 76 42 30 | 28 171 13 10 | o¢
r acre 14 45 25 14 3 6 6 3 3 8 1
TABLE V

R.P.348 F,R, Tawau Hills (After Logeging)
mmercial 3 22 23 11 7 9 8 135 10 21
Dol J
mmercial 34 130 67 39 16 9 5 1 2 5
‘and Total 39 152 90 50 23 18 13 10 12 26
i acre 0 33 20 11 3 4 3 3 3 6
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A.B., Walton reported abundance of seedling regeneration and
valuable stand of young trees on areas logged about a year ago by
high lead logging in the concession area of the Basilan Lumber
Company; in Basilan, Philippines; on the same conces..on area in
a different locality on an area logged 5 or 6 years ago, secondary
growth had in the interval, covered the scars of logging operation
and the seedling regeneration present when felling occured had
developed with it into pole sizes -~ the Empire Forestry Review
Vol.33, 1954 p.338). Similar observation was noted by Nlcholson
(Malayan Forester Vol.XXVI - October 1963) in his studies during
1961 and 1962 by sampling of the regeneration and logging damage
around a number of spar trees in the Silabukan F.R. and he concluded
that highlead logging leaves a very high stocking of commercial
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
of the watershed of Sg. Balung and area currently logged by tractor
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 rorest is
left to recover undisturbed. The case in point here is the ability
of the forest to recover even if yarding is done by high lead varding.

The protective function is not unnecessarily delayed.

Recommendations and Conclusions

Sabah's rainfall is well distributed averaging from about 100-13t
inches a year, There is no very well defined dry or wet season but
usually it is very wet during the north monsocon which usually starts
about September to the early part of March =ziae Following year. With
this as back ground for protective requirement, it is agreed that
forest cover is essential on critical water catchment areas and on
watersheds., However, let us not Cor one moment Lorget that
commercial forest growing in such areas are the nation'!s resource

and asset and must be utilized, in such 2 manner that ths grotective

"
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APPENDIX T

Note on Recovery of Lowlaand Dipterccarp 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 locgging an a
typical area of lowland dipterocarp forest in North Borneo. The
area concerned is at Bettotan, Sandakan District, and was logged

in 1928 by high lead to steam winches.

\
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The manager of the Company concerned informs me rrom memory
that at time there 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 groups were left. His re-
collection is that the amount of damage done by yarding was
"not much g¢reater than by hand-logging" 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 logged, showing
the volumes yarded and loaded at each spar tree, The figures
are high for North Borneo, suggesting that either the lorest
was exceptionally good or that not very much could have been lert,
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 average for such operations.

This makes the results of the recent survey particularly interesting,

The survey consisted of enumeration strips laid down to

embrace a wide area and to include a representative proportion

of valley and hill slope, but otherwise at random. They includecd
not only the known 1928 areas but also some similarly logged
subsequently (but not much later). The total area of the sIriz
sample was 112 acres, which should be large enough to give fairly
reliable rfigures. Trees were callipered into diameter classes.
Recent measurements of felleu trees giving t..2 volume extracted
from the Forest were used to supply a factor for the conversion
of volumes from existing "total volume" tables to "merchantanle!

volumes, for ccmparison with the steam~logging figures.

Ve



These "merchantable!" volumes inciude all belian over 3"
diameter, and all ordinarily listed "commercial species over
26" diameter, corresponding to what is believed to have been
about the minima applied in practice in 1928. (The legal

minimum was J! 6" girth for species other than belian).

The following is a summary of the results of the survey:i-

Strip area Merchantable
Strip No. (acres) Vol.per acre 1949(cu.fte %g)
1 32 176 ) All areas
2 40 1,234 ) logged 1928
3 ) or later
3 20 863 )
)
4 20 126 )
)
Total 112 average 3507 cu.ft. per acre

Strips located strictly in the 1928 steam-logged area were
Nos. 1 and {. Tn 1928 the average volume per acre loaded at the
yarders was 1,062 cu.ft. per acre, and the present (i.eo. after
21 years) merchantable volume on the same area is 4350 cu.ft. per
acre. (The output of considerable areas of virgin forest by hand-

logging has been less than 150 cu.ft. 1o per acre).

Regeneration is well and evenly distributed over the area.
Serayas and kapur are the commonest species, A few trees, probably

of the original top caropy, still remain; nearly all are derective.,

No improvement fellings or cultural operations have been
r

e
orest. It seems tnat in the absence or clear

(7}

carried out in this
felling and fire, its powers of recovery are remarkable, and that

i arter logging sperations may be misleading.

QO

appearances immediac

LN
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If one could assume that nothing merchantable had been
left at the time of logging, the above rigurcs would indicate
an effective merchantable increment of from 20 to 59 cU.ft.3g
per acre per annum, Such an assumption cannot safely be
completely accepted but it is approximately true, so that it
would appear to be reasonable to regard 29 cu.ft. per acre per
annum as a conservative average to use in management calculations,
in the complete absence of any other statistics,

APPENDIX TT

The Regeneration of Commercial Dipterocarp

Lowland Forest Near Sandakan ({Sabah) Fortv

Years after Losging
by

W. Meijer

Forest Botanist
March 1966
Introduction

During the latter half or 19035 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 awrial photographs. A
plot size of 10 acres divided in 100 squares or one chain was
chosen for this work., Starf members of the Cartographic Branch
together with starf of the Botanical (Herbarium) Branch carrisd out
this field work which was planned in close co-operation with ‘ir,
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 rfirst tried out in the Cicld in
Leila Forest Reserve behind the Herbarium then in 3ample Plot 13,
Sepilok Forest Reserve and in 1O acres of the


http:cu.ft.Lg
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Research Forest at Mile 45, Labuk Road. Though the initial
aim of these studies was to identify on the ground trees which
might be recognized on colour photographs from the air it soon
appeared that our plot method supplies us with "models" of
Forest structure which can be used for all kind of studies of
forest structure, regeneration and ecology. After working out
the first results of our studies at Sepilok and Mile 13 we
started to apply this method to a comparison of logged and non-
logged forest. For this we chose 2 plots of 10 acres 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
of logging around spar trees. Mr, Nobleza reported by letter
of lst November, 19623: =

" The area was totally logged-out except for a few
small patches. A number of small crowns were lert
standing and some with large crowns. (probably non-
commercial) dotted here and there. Appearance of
the same area on the 1963 photos.

A great change in the whole forest canopy. Small
erowns that were left standing in photos or 1937

have grown much larger though not as large as the
neighbouring crowns in the untouched forest. Iree
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 vears or regeneration,”

From the Manager of Saban Timber Company Limited (formerly
British Borneo Timbers) we received very userul technical informat-
ion about the logging methods followed. He quoted rrom a report
made in 19351 by Mr. P.Y. Rotinson from which we give ners an

excerpt =

1V
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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 dragging herself on skids under her
own power; she hauled the timber within a radius or 1000
feet around the spar., Two logs per day had to be supplied
tn 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 estimate
of 40,000 cubic feet, We very often had to leave standing
in the jungle Selangan Kacha (Shorea acuminatissima),
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 or 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 or 3abah
Timbers we conclude that the area was logged around 1923 (sce 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 undergrowth
and putting numbers of each plot at the boundaries ot the 10U sub-
plotse It appeared quite possible to note and enumerate all trees
above 6 ft. girth within a distance of half a chain (2% 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 with D ror
distance from plot boundary, L as lert of trail, R distance at
right of trail, The girth of trees was measursd or estimat=zd and
identifications were made at the spot under supervision of the
Fcrest Botanist, Eacn trze enumerated got a number whion a3

painted on the bole, Irees which were difficuilt To identity wers

A7
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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 }~3 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 orf species.
Special notes were made about defect of crowns and boles, In
the process members of the Cartographic Branch learned to

recognize the common trees from bark, slash and leaf characters,
In the logged forest we included trees of 4 ft. girth and
above however without giving a complete enumeration or class |

and 3 except for individuals of Anthocephalus cadamba, a trev

which we wanted to study more in detail, In plot II (unlogged)
we enumerated only trees above 0 ft. girth. It will or course
be possible to make in the future the enumerations complete Cor

all trees above 1 ft. girth,.

Discussion of the Results

We have not yet made any special study of geology and soils
of the Garinono area. Recently Collenette has distringuished
a new Garinono formation (see ann. Report Geol. Surveyvs, lvol),
probably of upper miocene age, blue clay with sedimentary and
volcanic rockse. Possibly the result of a submarine mudtflow or
mud-velcanos,. (See Annual Report Geol. Surveys 1003 ror more

recent ideas on origin and distribution of the Garinono.

The general forest composition of the Sg. Garinono ar<a is
very similar with the flat or slightly undulating terrain on the
Sandakan Peninsula and Lokan peneplain, Differences in geological
age and rock rormations seem to be smoothened out by a so0il
formation of rather uniform fertility, most similar to clawuisi

-

alluvial soils in the sandstone and shale areas, On such s0il

U

we always find among the emergents a fair amount or Zhoreu

leotoclados and high frequences of Drvobalaro2s lancenlatd,

Parashorea tomcnt=113 and 2, malaanonan and Dipterocarnus

caudif=pr:s and more sparsely large tTrses of 3horeld acuminatissing

[$
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and some sparse Selangan Batus (Shorea atrinervosa, S. sugerba)

and Melapi (S, symingtonii) besides a sprinkle of Red Serayas
other than Majau,.

In the understorey is by far the most frequent tree with

girth above ¢ rt, the iron wood tree Eusideroxvlon zwaceri,

local name Belian., The further understorey is a mixture ot

some Leoumes, Lauraceae, Gonvstvlis, Lithocarpus, Diospyros,

Nephelium, Guttiferae, Irvingia and_Pentace, most of which

occur only with one tree per 10 acre.

The logged plot has more or less the same composition only
an occassional dirfferent species of Selangan Batu (Shorea
domationsa) and two species of Hopea and a few rare non-Diptcrocarps
again only 1~ trees per species per acre and most or these
restricted to the smaller girth classes,

The species composition between the two plots i

3 T
considerably different though the unlogged plot is slightly on

higher ground along a ridge.

The following table gives an impression of number of trees

and species of trees above 6ft. girth.

No. of tiees Total species trees i)
zbove O rt. (commercial in brackets)
gir‘zl;
Plot I (logged) 107 (30) 10 (17 sp.)
Plot II (unlogged) 112 (79) 37 (1% sp.)

The logged forest is decidedly nct poorer in comm mmereial trees’
than the unloggzed, The amount of species and trees or non-
commercial species (all trees above © Ct. girth except Dipterocarps
and iron wood) is as Cfollows :=-

Plot I (logoed) 27 trees - L3 species.
Plot II (unloczed) 2! Trees — L9 speciss,
%) Commercial Trees: Disterocarps and Zelian,



From this we see that the logged forest had 2,; non-
commercial trees per acre and the unlogged l.3. The number
of species is practically the same, Quite a number or 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 30 per cent of the emergent
"trees belong to the commercial trees, We should not rforget
that in volume this percentage is still higher, about 93 per
cent at least,

From our studies in Sample Plot 13 and in one acres orf
the 10 acre =zample Plot at Mile 15 we learned that the zreatest
amount of tree species (30 per acre including 3 commercial
species) occur in classes below the o ft, girth class which form

together about half of the biomass of the rforest.,

Total Volume of Dinterocarns and Number of Irees Per Acrc,

The commercial volume per acre in the Sandakan Peninsula -
Lokan Peneplain area varies roughly between 1000~1500 cu.ft.,
in exceptional cases 3000 cu.fte. per acre, Actual outturn
figures are lower because 20-~10 per cent of the trees may be
defective according to figures collected by the Forest Cartographer
Mr. Eo,C. Francis in Research Plot 91, 300 acres and in a 109 acre

Plot at Lungmanis R 3 roadside (Manager Sabah Timbers, in litt.).

The Forest Cartographer calculated that in a 100 acre test
area there were about 1010 crowns or 335 ft. diameter and above
representing approximately 200 commercial trees of 0 rect girth
and above with a gross timber volume of 2.J39 cubic feet per acrec.
This would represent 3.0 commercial trees per acre, In sample
Plot 1% we have the high amount of 13 trees per acre with the
highest known volume of 3300 cubic reet (including ironwood).

In that plotr it is likely that aboutr 20 years ago pre-relling
regeneration methods were applied which amounted to killiag or
overaged and derfective trees without disturbing the natural

floristic composition of this forest,



For a rough calculation of the volume of Dipterocarp
timber in sample Plots I and II we have used the following
This table is

4 and has been prepared

simple table based on girth classes only.
based on North Borneo Forest Record XNo,

I
1)
2

by the former Silviculturist Mr. D.I. Nicholson,

on
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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 rollowing distribution

Class: 1l 3 67 3 9
Plot I {(logged) 21 21 1% 12 o
Plot II T 15 11 9

(unlogged)

19
4

~

11 12 13

0

-
I -
-

A A
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1

13

ts)

of Dipterocarps:-

1é 17 1% 19,
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According to theory the logged forest should 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 has 39 trees above 0 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

Yolume of Dipterocarps in Cu. ft. in 10 Acres

Plot I (logeced) Plot IT (unlogged)
Class } ft. 21 x 51 = 1071
5 Fto 21 x %4 = 1764
0 ft. 15 x 126 = 2268 15 x 126 = 1890
7 ft. 15 x 152 = 2730 14 x 182 = 2380
8 Ft, 19 x 247 = 1693 9 x 247 = 2223
3 ft. 0 x 319 = 1914 8 x 19 = 23352
10 ft. 1l x 405 = 1620 9 x 405 = 36453
11 ft. 2 x 507 = 1014 2 x 307 1011
12 ft. 3 x 631 = 1893 2 x 631 = 1262
13 fte =——we—mee ——— 4 x 779 = 3116
14 ft. 1 x 9483 = 943 2 x 943 = 2311
15 £, 2 x 1159 = 21313
10 ft. 1 x 1100 = 1490
16 ft. 1 x 2150 = 2130
20 ft. ,
19915 20994

Total volume above & ft, girth 17,030 cu.ft. in Plot I,



APPENDIX I

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 Y

by
Philippine Delegation &

Background and Supporting Information:

Philippine watersheds are continuously and increasinaly
being encroached upon exacting serious degradation ot bio-
physical and socio-economic resources. Consequently, vast areas
of upland watersneds have become virtually unproductive and very
unstable ecosystems. Current estimates indicate that about 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 foresticover. Approximately 66,000 hectares
of the remaining forest cover are destroyed annually (2). The
hydrologic behavior of about 1.4 million hectares of watersnaeds
in the Fhilippines 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,
productive agricultural lands and other ecological imbalances over

a wide spectrum of land scenes (9).

1/  Paper presented at the ASEAN Workshop in Watershed Conservation
and Management Research Programme by Philippine Selegatas,
Cuala Lumpur, Malaysia, Sept, 3 - 2, 1979.

2/ Philippine Delegates: Or. Severo R. Saplaco, Watersnec Manage-
ment Specialist and Asst. Professor of Watershed Management,
U'PLB Ccllege of Forestry, College, Laguna; Forester 3ernardo
8. Jasmin, Chief, Watershed ind Range Qesearch Divisizn, “orest
Research Institute, Collece, Liguna; Zngr. Jose 2. Zasirc,
Manager, Watersned Maragament J2cartment, Nationai “ower
Cornoration, Metro Manila, “oraster Izuarde Llarc tan, lnfz”,
Fores* 2rotectior and Infrastructure Division, Sureau of ~orast
Deva’lgpment, ‘Yisayas Avenue, TJuezon lity, Metro Yanita; anc
Ar. Sulius Josa, Ministry of Foreign ATTairs.
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Flash floodings and their consequent destructive effects
on bio-physical resources and human lives are increasingly get-
ting sericus 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 is deposited 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-ourceose reservoir, about 50 percent of
the watersheds is open land, Similar sjtuaticn 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 tha northern
down <3 the southern part of <he country. Cases of minor dust

STOrMs have neen ooserved in tha nare
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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 cdnservation (soil, water; forage:_Z;;Bér, eﬁc.j 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 to 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.

[t 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., PCARR is the
coordinating and monitoring agency of the national government
for all researches in agriculture and fcresiry researches, This
institutional set-up helped facilitated the identification and

implimentation of pricrity researcn programs in the Philicoines,

%%



Currently, watershed conservation and management research
efforts are not only coordinated but also reoriented towards a
holistic, integrated and interdisciplinary approach geared towards
cbuntryside development in close harmony with the promdtion of
environmental stability. This is a research strategy whereby
rescarch 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 Bafios (UPLB),
nas been operationalizing this research scheme (5). Some forestry
research oroqrams of the College of Feorestry, UPLB, were concept-

ua]jzed witnhin the ffgmgwqﬁk_of this strategzi,_]hgnﬂjﬂjggnz 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 is now oriented

and operatinnélized using this research strategy. It is anticipated
that in the next few years, this research strategy would become

the standard guideline in addressing watersned consarvation and
management research problems, Inevitably, the use of limited
researcn rascurces wouid te optim:zad and at the same time

makimiza tn2 ganeration &f scizntiiic data as bases in evolving

O

vi1di2 and 2eneficial watersned conservation anc managamant

alternazivas,






Other‘agencies thafycan lend technical and resource research
supports include national govermment offices such as the Natinnal
Power Corporation, National Irrigation Administration, Matural
Resources Management Certer, Man and the Biospnere, Technology
Resource Center and many others. 0n the whole, the University
of the Philippines at Los Bafos, primarily through its Coltege of
Forestry, a recognized center of Forestry education in Southeast
Asia, is tachnically qualified to form the core of a research
group to implement the holistic, intearated and interdisciplimary
strategy of doing relevant and priority researches in watershed

conservation and management,

Current Research Programs:

Watershed conservation and management research is very recent
in the Philippines. It was only in 1972 thnat e coordinated
recearch affort in watershed resources management was formalized.
Prior to 1972, recording flumes to calibrate two pine watersneds
in the Mountain PArovince were installed {2). Mini-weather sratian
comprising of sunshine recorder, evaporation pan, wind vane,
ansnometar, nydro-thermograpn, and few other instruments were
ins31lec wisnin tne same watersnhec simoiax. A% Jresent, these
instrumentations are still cgeraticnal,
instumertaticns, five stream gaging stetions wersz inste
sdtersned manigament stuciss by FORI

0

Irassianc satarsnecs, one 1207 Y-notcn weir sacordary ciplericirt

fnpast and tac 1237 Y-nonch weirs in tna Tessy forast, alt zesigrae
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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 folleowing:

1.

W

Upland Hydro-ecology Research Program;
Hydrology of an Upland Farm;

Hydrometeorological Characterization of Upland

Fcosystems at Mt. Makiling;

Forest Hydrology:

Plant Selection for Soil Erosion fontrol:
Gressland Uses Effects on Scil and Water Losses;
Upland Vegetation Management;

Socio-aconomic Assessment of Upland Cultivation (Xaingin)

Management Schemes; and

E7facts of Different Cren Covers on Surface Sunoff and

Soil Frosion.

The zatailad cascristions of the above on-going resairch

orograms ir2 snown in fgcoendix A,

A

(j\\



Research and Project Proposals:

Yiewed 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;

(&% ]
.

Hydrologic Influences of Various Vegetation and
Land-Use Manipulations, Rehabilitation and Development

Measures on ASEAN Upland Watershads,
4. Social, Technical and Institutional Profile of Upland

Watershed Conservation and Management in ASEAN region.

The detailed descriptions of the research and project

nroposals are given in Appendix B.
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APPENDIX A

CURRENT RESEARCHES ON WATERSHED CONSERYATION
AND MANAGEMENT [N THE 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 ¥n upland ecosystem management in the country;

and

c. To organize a National Applied Research Network on

Hydroecology.

Hethocs:

The program is operationalizing under the concept of an
interdisciplinary, integrated and coordinated approach, A core
arous of researchers with diverse fields of interest (ecologist,
~yarciogist, biologist, eccnomist, soil and water scientist,
3is-cnemisz, sociologist, statisticians, entcmelogist, agrenomist,
vetzrinarian, forester, hotanist, onysiologist, etc.) worx together
in 3cdressing the various comconents of a research probiem simul-
<aregusty. .n “his strategy, i% is beijevec that the potantiais
54 12ner3ting maximum relavart ~esearch data is 2nhanced wniie

Srometing tne ogtimal Use ot scarse resadrcn rescurcas. (
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The experimental area cuvers a little over ten (:0) 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 tehavior
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
1lso considered in the comparative evaluation of the various

parameters.
$tatus and Findings:

The researcn findings is still in progress. Preliminary

findings are therefore not 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 Tarm

subjected to different cropping patterns;

b. To evaluate surface runoff, soil erosion, soil
moisture content and suspended sediment associated

with the various cropping patterns;

¢. To develop regression models of surface runoit,
soil erocion, soil moisture conten:t ancg suscenced

secdiment; and

d. To analyze chemical czuality of surface runo™s “rom
Y 3 Y

the various crooping nattzrn,



Methods:

The plot method (4) is being used to monitor various
hydrologic parameters on areas under various cropoing patterns.
These parameters include surface runoff, soil erosion, suspended
sediment and moisturs contert, CQCther 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 nlots are located on an experimental site of the
Uotand Hydroecology °rogram, about one hectare in size, Ccmpa-
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 availabie for comparative anaiysis.

3. Hydrometeorological Characterization o7 Uplana tcosystem

at Mt, Makiling (UPLB):

Objactives:

The research oroject nas the following ctiectives:

a. To develoo regression modeis of surface rupe’s’,
s0il mcistura corzent and susoendad szdimert,

b. To evaluate <he nhydrologic Sanavisr of 7ive urcianc
eCosysnam;

C. 70 synThnesiIz Tn: wate-~ tudget 6Y ths varicus uniarc

@C03/sLems,

v



Methods ;

The plot and basin approaches are employed to monitor
hydrologic data from the five upland ecosystems. These hydro-
logic data include surface runof, soil erosion, soil moisture
content and suspended sediment., Other data being monjtored
are rainfal’, relative humidity, wind velocity, solar radiation,

evaporation, soil and air temperature,

The plot area is eight (8) square metars replicated three
times for each ecosystem. The basin area ranges from 0,8 to
5.95 hectares. Three slope categories (36, 70, 50 nercent) 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 oroject is still in progress, 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, foliowed
by new kaingir, secondary forest, and grassland;

4. Surface runoff accounted for an 2verage cf €.4 percent of

the total runoff aprocducing rairfall;

5. 501l moisture zon%ent zccsurted “or about 2G cercent aof

tne 9tal runoff groducing rainfall. L

(s



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 yteld or
quantity and water quality due to introduction of
watershed treatments in selected sub-catchments; and

d. To determine the variability of streamfjow 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. In single-catcnment, treatment follows jmmediately
after calibration period., Measurements of streamflow, sediment
yield, precipitation and other useful climatic data are monjtored
throughout the study period. The effects ¢f treatments '/i1] be
evaluated in terms of changes of relationships between the
treated and control catchments. Ffor single-catchments, the
relationsnip of rainfall and streamflow is used,

Under <his ras2arch nsrojact, the hydrology of four major
forest types are t2ing studied, namely: grassland, secondary
dipterccarn forest, pine, Forest, and nossy forest, A% oresent

the treatments are turning, <aingin or primitive cultivation








http:ream,.ns
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7. Upland Vegetation Management (FORI)
Objectives:

The p~oject aims:

2. To determine the rate of sedimentation from different
upland agriculture cropping patterns,

b. Teo determine the effacts of successive partial
cuttings or streamflow and sediment production.

c. To assess ctreamflow characteristics and sediment

yieid changes as affected by different tree plantation

d. To evaluatsz effectivoness of agro-forestry as a

revegetation strategy for upland watersheds.,

Methods

The plot and pairsd catchment methods of assessing treatment
effects of Tan! use arz used in this project. Treatment affects
are exprasstd ‘o termms of the chanoes in parameter values asso-
ciated wich the contral and freated plets from calibration to

treatment tooind,

Tha == Adice urcapn rhie 3
Paa Deata Ty ALt N1s DPD‘,

ct

(I

ct are in their establishment
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8. 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 fajlure of the kaingin control project,

Methods:

A periodic survey or 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:

Studias undar this oroject are recently fnitiated and

results will be Forthccming,

M



APPENDIX B

RESEARCH AND PROJECT PROPOSALS

1,CENTER FOR UPLAND WATERSHED MANAGEMENT IN THE ASEAN REGION {CUWMAR)

I,

Project Background and Detailed Description
Ao, Background

Upland watersheds are unique and complex ecogystens.
They include not only biothysical but also sociological,
institutional and human components. The watersheds can
support diverse faunal and floral population which when
left alone are the basic components of an ever dynamic and
stable ecological complex, Upland watersheds are also the
major settings of man's management and developmental efforts
for economic as well as political, social and institutional
venefits. However, many upland watersheds, in the course
of man's management and developmental manipulations, have
been wantonly misused, such that their potential role for
economic development and as basic component for an ecological

stability ie 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 additisn, upland watersheds act as physical barriers
to scave off potential environmental and ecological extremities.
Furthermore, upland watersheds are potential sites for agricul-
tural and/or industrial excansion %o catisfy demands of future
enerations; natural resource ocase [or outdoor and o<her

related recreational acsiv.ti2s8; and as natural resource hase

, ey

or zerpetual faunal and Iloral g2ne pools.



The abusive use of many upland watersheds can become

acute in future years due to increasing population pressure

unless appropriate technical, management and adwinistrative
mechanisms and strategies are developed for their effective

management and conservation.

The Centre “or Upland Watershed Management for the ASEAN
Region (CUWMAR) hopes to institutionalize upland watsrshed
management and conservation efforts in ASEAN countries and
be the forerunaer in identifying common upland watershed
management probleas =2s basis in evolving and operationalizing
effective watersned 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 oi the project is continuing. The main
office of CUwMiz shall be located in =he Philippines after
consultation witai all ASZAN member countries. Country

TUWMAR may be zaintained,
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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

on effective upland watershed management and conservation;

5. To develop self-su .taining and income generating
projects on upland wate sheds designed to promote countryside
development in the ASEA!U region;

6. To generate fu.ds to support research, trainiag and
extension/developmenta® projects on ASEAN upland watershed
conservation and man; ement;

7. To document and evaluate upland watershed management
orientations, po.icies 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 nanagement;

1C. To promote, institutionalize and strengthen regional
cooperation in upland watershed coaservation and mnarnagement
among ASEAN countries;

11, To develop a systematic method of initiating,

13

onitoring and coordinating all researcd, trainiang and
exsension/d2velopmental strat2gizs Jor an elfectiv: urland

vanersied conservation and manag2ment in ASZIAN coun:iries.



C.

Detailed Project Description

l.

Project Inputs

a.

b.

Technical Support

Technical support/expertise for cuwMar shall
come from ASEAN member countries. However,
necessary but currently unavailable technical
exrertise/manpower shall come from outside sources
such as foreign consultants or throvgh 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.
Manpower Training

As envisioned, a manpower training and

staff development shall be accelerated to fill

in the necessary technical requirements of
CUWMAR. A8 such, ASEAN expertise on watershed
conservation and management have to ve determined

soorest, in order *to determine additional

™
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chnical support that cculd te
ied in by foreign consultants, and finally

repiaced oy ira:ined staff frem ASEAN zember



¢. Field and Laboratory Equipment
Field laboratories/experimental sites shall
be obtained from government lands, either fram
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.
Project Outputs
The establishment and operationalization of CUWMAR
will institutionalize watershed conservation and manage-
ment among ASEAN member countries, It is expected that
CcUwMaR Wwill enhance the beneficial and optimal use of
watershed resources in the ASEAN region, through the
satisfaction of CUWMAR's various objectives.
End-of-Project Status
It 18 intended thatcuwMaRr'sis a continuing regional
institution designed to promote and enhance the beneficial
and optimal use of watershed resources in the ASEAN regicen.,
cuwMar 6hall be a regional institution that will
serve as the forerunner of a well developed,
productive and protective watershed ecosysteams in

the region.

¢
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II.

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
act as physical barriers to stave off serious environmental
and ecological imbelances and extremities. Consequently,
proper use of watershed resources in the light of current
and future constraints and developments have to be developed.
Through CuwMAR it is expected that common pool of regional
watershed resources (physical, institutional, technical,
etc,) are optimally used and developed to ennance the
productive and protective values of watersned ecosystems
harmonized with the maiatenance of environmental‘quality

and ecological stability in the region,.

3. Financial Analysis anc Plan

Table 1 shows a capsulized five-year budget for CTUWMAR,

/1/‘0



Table 1. Capsulized Five-Year Budget for CUWMAR. (US$1000)

ITEMS YEAR
1 2 3 b 5

B.
cC.

Personal Services

Salaries 150 150 150 150 150
Wages 25 25 25 25 25
Honoraria 30 30 30 30 30
Supplies and Materials 15 15 15 15 15
Capital Qutlays
Buildings and furnishings 2000 - - - -
Trensport/Vehicle 50 - - - 50
Laboratory/Office rquipment 100 - - - -
Operating/Maintenance 30 30 30 30 30
Contingencies 25 25 25 25 25
TOTAL 2425 275 275 275 325

The above capsulized budget is for a period of five
years., It is envisioned that as soon as CUWMAR i3 approved
and adopted by ASZAN member countries, a continuing source

of fund shall be identified and institutionalized.

C. Social Analysis
The functions of CUWMAR inc.ude three major components:
research, management/developrent and ex:tension. All these

major functional comgonants are expected to gencrate far-



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 wate2rsheds. 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 34 necessary. In short, in the process of operation-
alizing the major functions of CuwMAR, direct and beneficial
multiplier beneflits are generated for the welfare of society

of an individual member country in particulaer, 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 te derived from efficient use and development of water-
shed resouvr<ces are treaendous. 1In addition to the direct

economic bSenefits are the promotisn of iandirect values

w

such as stabdble and grotective <atzrspned ecosys:ems and

quality eavircnmen:,



I1I1. Implementation Plan

YEAR

1st 2nd 3prd bth Sth eeeolN

O l 2 3 ‘+ SoocoN
A B

c
A - LZstablisnment of contacts for institutional and government
support for CUWMAR
- Formation of technical working group from ASZAN member
countries
- Formation of administrative set-up for
- FTund generation for CUWMAR
B - Facilities construction
- Project identification
- Project prioritizing
- Project i1mplementation
C - Data/output collection, collation, analyses, storage,
retrieval
- Technology development
- T2chnology :ransfer
IV, GZva.uation arrangements for wn2 Project
A review board snzll evaluszte =he progress and annual

reports of CUWMAR , This review zoard shall 0e ne

L]

cari o

(€8]

Trustess %0 be creaced as a zZovernlng council/toard of TUWMAF

™e 30acd of Trustees shall e scmposed ol on2 representative

fr5@ SUTIZOCTING COURTIL?S,
Tigzure . shows ine zroposed organization cnart for wMAE, 4
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FIGURE 1.

cuwMAR PROPOSED ORGANIZATION CHART
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(Composed of ASEAN member
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4+ Administration

4+ Technology Packaging

4 Publication
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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-geopaysical 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 that 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 problemes is the physical
(land area) constrzint. Sconer, greater number of people
have to make do with the same land base. Unless affective
developmental and management strategies on upland water-
sheds are avolved and cperacionalized, the worsening con-
ditions of :r2se acosys:i2ms will continue to upset the
socio=-2concmic as well as eavironmmental and developrment

efforts of ASZAN countries.

- . . - s ,
degradaticn of upland wazarshacs, Iilactiva management
anzs Zavaelorzantal szranazziass nave o be avelvad anid






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.

2., To evaluate the changes in -he socio-economic,
hydrologic znd 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 Project Description
l. Project Inputs
a, Ecanical Supporc -
Technizzl expertise/support to operationalize
the projecc shall come from ASEAN member countries.
It is expected that the needed expertise fer the

nroject are available,

o
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tecimtivian sevel., The techniciaus are the project
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¢. Field and Laboratory Equipment -

Field laboratories/experimental sites shall be

“obtained from government lands, either from nation-’
al government offices, state universities or other
inctrumentalities, 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 wmeans.

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-eéonomic conditions of project participants before
and after the project, and the evaluation of the hydro-
logic influences of various upland developmental pro-

jects snall be undercaken.

J. Znd-of-Project Status

The project is intadded tc be continuing and
income zenerating. It is expected that the productive
and prozaccive values 27 zhe upland watershaed Zarms

ar2 2nnancad., At the same :ime, eavironmenzal stabi-



II. Project Analysis
A. Technical Analysis
The project hopes to develop a productive and pro-
tective integrated upland watershed farms in close hgr-
mony with the promotion of quality environment and efo-
logical stability. It is envisioned that the marginjl
productive and protective conditions of many upland;E
watersheds are improved through the impositions of via-
ble land use alternatives and management strategies,
B. Financial Analysis and Plan
Table | 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 10 10
C. Capital Outlays
3uildings/shed 25 - - - -
Transport/Vehicle 50 - - - -
Farm implements 25 - - - -
0. Operating/Maintenanca 10 10 10 10 20
£. Ccatingencias 4.5 4. 4.5 S50 405
TOTAL 143.5 49. 49,3 49,5 49.5




C. Social Analysis

A well developed upland watershed farm, which incorpo-
rates both the productive and protective components as
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/
distribution of the benefits of a well developed natural

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 frem a

well managed watershed ecosystem.



III.

Iv.

Implementation Plan

Following is a five-year plan of operation:

Year
Ist 2nd 3rd 4ch 5¢che + . N
0 1 2 3 4 S0l
A
B c
A - Project area location

- Staff recruitment
-~ formation of administrative set-up

- logistic preparation

B - Facilities construction
- Project implementation

- Research identification/implementation

C - Data moni:oring, collation, analyses

- Report preparation/submission.

Evaluation Arrangements for the Project

A review commirzee for the project shall be createad.

The commiztee2 shall te zomocosed of one represencative each

- eV

Zrom all partizipazing ASEAN countries plus a representa-

(l/'



3. HYDROLOGIC INFLUENCES OF VARIOUS VEGETATION AND LAND-
USE PRACTICES, MANTPULATIONS, REHAELLITATION AND DEVE-
LOPMENT MEASURES ON ASEAN UPLAND WATERSHEDS

Project Background and Detailed Cescription

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 varicus vegetation and
methods of land manipulation, Such information are current-
ly wantirg under the ASEAN watershed conditions. This
dearth of faydrologic and other scientific informarion poses
constraints to the preparatinn of effective programs for

the conservation and management of watersheds i the ASEAN

region,

Although developed countries may have acquired ample
information from their watersheds, they may nc: necessarily

apply under condictions 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. Watcrshed researches
in the ASEAN countries are scafse due to limited trained

watershed researchers in this regiom.
B, Scope of the Project

The project shall include impact assessment of vegeta-
tion manipulation, forestation, land use changes, dlolegical
and mechanical rehapilitation measuras, ani Jevelopmantal

wrojects (ajrc-forestryv, cropping syscams, logging mecheds,

[12]

rrazing priatices, etc.) on water zupaiy {quantity, gqualizy,

7
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regimen), soil erosion and sedimentation, faunal and floral
population, as well as ecological trends and conditioms.
Development of alternative management strategies and techno-
logy shall be undertaken considering management goals and

upland resources use orientationms.

Objectives

The primar; sbjective of the project is to evaluate the
hydrologic influences of various vegetation and land use manipu-
lacions, rehabili-“ion an¢ duvelopmental measures on ihe upland

watersheds of ASEAN member countries,

Spe:ific objectives are the following !

1., To determine the streamflow patternm 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 determine effective strategies and techniques in
manipulating watershed resources to control or pre-

vent detserioration of upland watershed values, uzad

4, Prepare guidelines for watershed conservation 2nd

management based from results of studies.

C. Detailed Project Descrip:zi:c
L, 2roject Iap.ts

\

a) Technic:l suppert -
A grour of wazershed researchers from '~-~-aser:atives

-
oA

ASEAN cruntries shall man the project. A projeint

O
ren

leader o 2ordinaca the activities shall :e choseu

from amon:, the representatives.



Studies under this project shall be conducted by the
representatives as the study leaders and supporting research-
ers and personnel to come from the country where it shall be
conducted. A study shall be conducted in a country where
the research problem critically prevails and where it cah be

efficiently executed with its existing resources (personmel

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 Bafios 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 :
1. 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

ro amelicrate damaged watershed;
4, Special mancgement requiremznts of erosive and cri-
tical watercheds to preven: ds=cerioraticn undar use;

5. 1Identificatina and evaluation of potential plants

for erosion control;
&, Improving land use practi:es (logging, silviculture,
grazing, burning, cultivacion, 2tc.) to ainimize sur-

face runoff and prevent erosion.
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b) Manpower training

There shall be employed an understudy leader to assist
and train under the expertise of the semior researcher, who

may be the project or study leader.

Annual seminar/workshop on the project to diecuss the
progress of the project as a means of research extension and
to plan strategies of action toward successful attainment
of goals shall be conducted. REsearchers from ASEAN members
and watershed managers mcy participate to have first hand
information from the researchers. Country host shall alter-

nate amcng participating ASEAN members.

¢) Field and Laboratory Equipment

The experimental forest or government owned water-
shed of state universities and government research agencies
of member country shali be made available for gtudies con-
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 ageacy's offices if available or within a lccal

ASEAN office to be arranged.

Simi.arly a study leader shall hold office in Nis
agency's cifice in the country where the study is condicted.
Hemo:anduﬂ of undertanding shall be executad for the ut: of
the offi:2 space and research facilities for this projet

if necasnary. /



Project Qutputs

a) From the project, important data will be generated

as useful indeces and guides in evolving viable strategles

or alternatives for the ~onservation and management of ASEAN

upland watersheds.

b) With the findings from this project, public aware-
ness can be intensified to support programs on watershed
conservation and development. Cooperation of local water-
shed communities will be greater in pursuing programs on

the conservation and wise use of watershed resources.

£nd of Project Status

At the end of the project researches on wvatershed
conservation and management shall have been directed towards
proper 6Fi;nt5tion. Ail on-going research which warrant ex-
tension may bencontinued and more relevant studies may be
conducted, for a given period, upon approval of the coun-
try representatives and consulctants with same supporting
agencies, after which studies shall be absorbed by research
agencies of the country. The regional cooperation and con-
sultative approach shall be continued among ASEAN members

in the pursuance of the prujact.



II,

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
knowledge in pursuing a workable program of watzrshed con-

servation and develiopment.

B. Financial Analysis and Plan

l. Sources of Fund
a) Participating ASEAN counlzy - nhall provide

fund for the personal services (sclaries and wages)

of researchers and supporting staff werking on the

project within the country,

b) Domor country - shall provide fund for the
maintenance and operation, equipment, capital outlay

and honoraria for consultants and rasearchers.

¢) Social analysis

From the sciencifiz infzrmation odbtained frorn
the project, improvemen: =f zhe pudlic aparthy ia w::erc-

T

cher orsgrams will So i~cznsiited as follows


http:coui&.ry

2. BUDGET SCHEDULE :

Table 1. Car=-iiced six-year Budget for the Project (US$ 1000)

Y E A R

ITEMS . 1 . 2 . 3 . 4 . 5 . 6 : TOTAL
$ $ $ $ $ $ $
. Personal Services
licnoraria for :
1 - Project Director ($250/wo)
(Rescarch Supervisor) 3.0 3.0 3.0 3.0 3.0 3.0 18.0
b - Seudy leaders ($150/mo)
(Sr. Researchers) 10.8 10.8 10.8 10.8 10.8 10.8 64.8
6 - Understudy Leaders
(Junior Researchers) 7.2 7.2 7.2 7.2 7.2 7.2 43.2
12 - Rescarch Aldes )
IS - Laborers ) . .
S > & v t
2500 - Mandays (contractual hired ) Salaries and wages to be paid by country governmen
personnel-clerk, computer,)
ete. )
sUB-TOTAL 20.4 20.4 20.4 20.4 20.4 20.4 126.0
B. Mailntenance 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
Sutidry 3.0 4.0 3.0 2.5 2.5 2.5 17.5
SUB-Tv L 16.0 20.0 15.0 12.0 12.0 12.0 87.0
C. Equipment 55.0 60.0 10.0 5.0 5.0 5.0 145.0
D.  Capital Outlay 50.0 60.0 20.0 18.0 16.0 6.0 170.0
éiﬁ? TOTA: 141.4 160.4 65.4 60.4 53.4 43.4 528.0






111,

ment deposition on flood plain lands, in streams and in
reservoirs, increase area service by irrigation with more
water conserved in reservoirs; abatement of pollution; re-
gulation of streamflow; providing water for generatiom,
fish recreation,wildlife and projects needing water. In
addition intangible or non-monetary benefits may also occul,
such as the prevention of loss of life, reduction of feat

of possible flood losses on the part of the individual and

enhancement of the ecological environment.

A1l these resulting venefits indirectly derived from
the research project are expected to increase crop product-
ion and income of the people and decrease damages from ero-
sion, sedimentation and floods, and decrease normal farm

expenses in uplands.

Consequently, more food, clothing, shelter and other

bacic human needs in life ea~ ne nroduced.

“mplementing Flan -

- A. Organization

The research prnject =hall 5+ headed >y a project
(irector o %2 choegan Jrom sna sarticipating country. He

;ust be zrained and axperienced researcher po:sibly holding

a supervisory position in watershed menagame:nrt.



-9 -

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.

ORGANTZATIONAL CHART

ASEAN COFAF

ASEAN-US
PROJECT DIRECTOR l Tech., Consultant

| | | | l

Study Study | Study Study [ Study Study
Le?der Le@der' Legder Leader Legder Legder
B.

Research Study assignment and outline preparacion

A research study shall be assigned to a country forestry
research agency whave che results of the study would be most
useful. This shall be dome through evaluation of reports and
actual appraisal of the country's problems on vatershed. Upen
derermina-ion of the country study, cualified study leacers ars
assigned v the country government who shall rthen prepar= a

detailed worx.ng outlina for che study indicating zamong 2%-er



Funding

Upon the approval of the funds for tue 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.
Research executiénv

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 shall submit reports on l) establishment,
2) semi-anaual progress report, 3) annual progress re-

port and 4) final or completion report.

SCHEDULE OF ACTIVITIES

1 2 3 4 5 6

3-

L ——

A - Organization of technical working force,
- country study problam identification and planning
- fund genevation for the sroject

raliminar

]
U

activities for studieg implementation

(o
ry

(8]
!
1321
“
(gl
fu
(3}
=
4=
W
B
[19
=3
v

(9]
rt
us

tudies

LR

Collaction of Zaza and monitoriag of results

(@]
t
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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,

Evaluation Arrangements for the Project

The project director shall arrange for an annual
evaluation of the project. Every year beginning from the
Jrd year a country where a study is conducted shall host
an evaluaticn group participated by all forestry and other
agencies concerned with watershed resources :zonservation
and manigement 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 3tudies,



SOCIAL, TECHNICAL AND INSTITUTIONAL PROFILE OF UPLAND
WATERSHED CONSERVATION AND MANAGEMENT IN ASEAN COUNTRIES

Project Background and Detailed Description

A, Background

One of the important components of a watershed is the local
community which is 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 watersied
communities. It is therefore, essential that these factors be

investigated as they affect watershed conservation and management

orograns.

B. Scope of the Project

The project shall include data collation, evaluation
and documercation I currant and projected social, technical and
institutional parameters that may influence the systematic and
Overall conservation and management of ASEAN upland wa<erspeds.
The interactions of the three named parameters with econcmic
hydrologic, social, as well as ecological consideration snall be

emphasiza4d.

Zach A3SZAN zmegmber country sphail o yecrasantad
DY a proliaczt rzorasantative Thls croject snzll ze



~

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.

¢) Field and Laporatory equipment -

Studies under this prcject shall be
conducted within ASEAN watersheds and shall
use office anc¢ laboratory facilities of *he
forastry research agencies, state universi-ies
Or private >fiices selected to the proiecrt
of the participating ASEAN country. Eguipaent
Oor research facilities not available shal.

be procuresd.

Projecc Outputs

The major cutputs Zrom this research Aroe T=
such as: documanrtartion of the public's percep:ions
atticudes, and involvement is upland watersnhed
conservaticn and management; zodification of
Danagsment al:ernativas/terminolcgies, criterie
Or stcandards: davelcrient of apprcpriat: criteria

for watarshed idantii -cation and classif!zarion;



II.
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determination of the extent of upland
watersheds; monitoring of land use angd
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 quantifiahle in terms

of monetary benefits. However, these
expected outputs are basic and major
information/data that are necessary to effect
§uccessful conservation and management

of upland«atershed in ASEAN countries.

. End-cf-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 zver by
the forest research agency or state university
of the country where the study is conducted.
Regional consultation end cooperaticn among

ASEAN researchers shall be maintained.

Project analysis
A. Technical Analysis

Soclal, technical and institutionai characterizution
of upland watershed conservation and zanagexent in ASE
countries shall be documented to serve as besis gquide i
operationaliziig local watershed communi:izs :-cwards

conserva+tion r £ the watershed.



The output of this 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 country's expenses for operation and

maintenance, equipment and capital outlay.

[y

. Schedule of Budget

{See Table 1)

c. Social Analvsis

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 wWork on
watershed ccnservation and developmenc'pr03ects with

strategies geared towards their own improvement.

z. Economic Analysis

With greater numper of persons invclved in the
senservation 22 watershed resources gra2atir success
15 expected, and nence damages worth mill.ons pesos
wizhin the watershed 2cosystam ‘apove and Delcw the
comron drainage) can be tremendously minimized.
The savings from damages and r2nhanilitacio. ¢ost Ian be

syuated ©o the aconomic progress of the cotiaunity.



Table 1. Capsulized Five-year Budget (US $1,000)

YEAR )
ITEM TOTAL
: 1 : 2 : 3 : 4 5 :
A. Personal Services
Salaries 50 50 50 50 50 250
Wages 6 6 o 5 6 30
Honoraria 5 6 6 6 6 30
2. Operation/Maintenance
Travel expenses =] 9 9 9 9 45
Supplies & Materials 5 6 6 6 6 30
Other Services 3 3 3 3 3 15
C. Equipment 10 5 - - - 15
D. <Capital Outlays 20 5 - - - 25
2. Clontingencies 11 9 8 8 8 44
TOTAL . 121 99 88 3% 88 484
The total :zounzerpart fund may be prorarted ameng the
ASEAN member country Hased on upland watershed arsaz or shared
on any terms agreed pcn Dy all sarticinating countries,



III.

Iv.

Implementation Plan

1. Schedule of Activities

YEAR

AXXXX XXX KAXKX KKK
I BXXXXXXXKXXX 2 :

P CRXXXKXRAXX KA KX KK KKK KX KKX 3

: : DXXXXXXXKXXX

A - Personnel recruitment, training and field assignment
- Fund generation
- Arrangements for office and equipment
- Facilities procur=ment

B - Project implementation

C - Data collection and analysis

D - Data evaluation and report submission Docurentation

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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MALAYSIAN PROPOSALS FOR THE
ASEAN WATERSHED CONSERVATION AND MANAGEMENT
RESEARCH PROGRAMME*

PROJECT BACKGROUND AND DETAILED DESCRIPTION

A. Background

Throughout the ASEAN region, increasing pressure for

"y

arable land has steadilv decimated the valued forest rasources o
the countries concerned. Ultimately, 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. 1In spite of these functions, however, it
is inevitable that some of these areas will have to be managed ZIor

multiple use, including timber production, in the long run.

Logging in such hilly areas by mechanised means will
increase soil erosion, run-ofi, siltation of water courses and other
deleterious downstream effects caused by activities associated with
logging road construction, and the actual felling and removal of
timber from the forest. Because of the very critical interdenendence
between the forest and the water resources, it is imperat.ve thar
in the overall management and harvesting oI the former, maximum
care must be taken so as not to adversely aifect or imoair the
quality, availability and productive potential of the latter.

At tne same time *+he cost of timber harvesting which iavolves

heavy expenditure on equipment, faress road constructicn T, SuET

be kept within 2conomical limits. There is, therainrs, a need o

balance =hese raguirements. To-date, 2nforrunacely, thare L3 sZaac

* DPaper prasentaed at the ASEAN Workshop on Watersneld Conservazicon
and Management Research Programme neld Irsom 3=72n Zeczenzar



knowledge and experience on the long-term =2ffscts 2f sorl/water
changes as 2 result of logging using different mechanised systems

in the hill forests in particular. There is, therafore, an urgent

2

and critical need to aporaise the situation and to draw u

s

an

4

implement a comprehensive programme of studies that will have

[oF

ir

(1]

crt aoolications in the overall conservation and management

ne watersheds.

(o]
1
s
I

The natural resources 2I the ASEAN countriss, such as
forests, sc:l and wzrar, share some very common characteristics
because oI the clcse jeographical oroximity of these countries.
Delt to Iorest rasources, it is usual to raier o

s
the forests Zound in the ASEAN ccuntries collectively as the

vegetation and rainfall patterns. Another Zearure commen o ASEAN
countries is that currsntlv all the memter countries have Thelr t.n
development olans which are {avariably zsro-pased and invslive zhe

conversion oI forest lands to zsricualzurzl Zsveleoorment and settlse-

1 = e ‘ = 3 I - - -
wizh Zevelopment Irom %hg point of 12w OI raduceI Lirpalrment I
~ - - 1 < = M a S -z . -~

Th@ DYToIUlTit’e petantial Sroscil and wazsr, will fe o




In terms of research efforts £or the conservation and
management of watersheds in this region, it is beneficial for ASEAN

memper coun=ries tc aim for centralisation of all these research

)

ctiviries through the zstablishment of a regicnal rasearch centre.

8, Scope of the Procramme

An ASEAN Watershed Conservation and Management Research
Programme can have various opjectives and can be amcly juscified.
These ocrectives 2nd the justificaticn will become 2apparant with a

arie

survey of tne scals and dimension of the rascurce preclems in

the five AS5EAN countriss which will enafle watershed management to

i1

be giver, shape 2nd form and to be viewed in the rrooper versopective.
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land area in 1958, dbut by 1976 only about 7.2 miilicn ha. out of the

coral arsa of 13.2 miliion ha. or 55 was Lef:t. In Sacah, th2 1371
Sorest inventorv figuras showed that 36% [6.20 mi_lionh na.. sf the

tand was Zorested of wAlch more than 22Z% nave neen 12Tgel dver oI

3 3 v & i i ; - = : Pl -
disturced oy shifzing cultivation. Tor Sarawaxf, Vv .Yz, Sh. azcouT
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wirn =he lauaching of <he Third Mzlawsiz Plan, wnir2 .zni ctlsarancs

Sor agriculsure and settlaments will ITATILNUE 2T 20 2TIITLSXETIC YIS
t= 135 aszimanad =haz most Lawoand Isrests wiLToLn TIBLEFELE WILLD O LARVE
disagpeared in the mid 1$80's. Meanwnil2, TNE SCURIATY WAL DL WES


http:classif.ed




In Thailand, tropical 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
phenomenon, such 25 the hurricane of 196l which devasted a large
tract of the oprimary forest, but alsc heavy exploitation for timber
and other forest products. The accelerated rate of agricultural
develocman=t 2nd settlement schemes, mining and highway construction

have rasulrad in a considerable loss of the national forest reserves.

Although thnere is hardly any forest left in Singapore,
there zre many critical watersheds which are vital for watsr supplies.
The Ministry of Environment's dynamic programme to olant trees and
shrubs is an indication of the countrv's positive conservation and

management policy to protect rthe watersheds,

1\
e
&
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The long-term objectives of the Programme 2re Tl 2nazl

Memrcer Counktries:

ra) To uograde zechnical expsrtise anc t¢ 1nrIctve

technology for the conservation and managenan

of watersheds; and

S - LI vaym - - a a2 cem mmve e A
R ID 3po.y appropirilacts TSThANCLCTY TTIOWATED =2
- = . : - R - 3 Vi) mmirma =
s3aservation, managament 3And Tu.tlitle s 0
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sconcmiz senelics.



Specific Obdectives:

{

The immediatz and specific objectives of the Programme are

to assist ASEAN Memper Countries:-
(a) To develop appropriate criteria for the
identification and classification of

watersneds;

ferarmine the extent of these watersheds;

tr
r3
0

resezrch aimed at the formulation

(8]
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of scund orincigles and juidelines for

watarsned conssrvation and management;

(¢ N

To develers appropriate technology fZor the
conservation and managemant of watersheds

sr oroz=ac+ion and/or zroduction;

with parzicular refarance to timber croducticn

in watersheds,
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The Programme will ccmprisa oroj2cts and COMDOnents

.
namely,
4 B = - -——- - — - -
'a) Taorescal Watarsnals:
-~ - - - - - - - -
o) Toloivitaed Watarsnzels: anc



It is envisaged that the Programme will consist of three

phases as follows:-

Phase I

Phase II

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.

Identification of urgent and oroblematic

issues for research in critical watersheds,

including the following:-

(a)

Effects of Zorest harvesting/clearance
on sedimentacion, siltation and loss
of nutrients; climate; hydrological
characteristics; and environmentc

generally;

Effects of various lsgging svstems on
reforestation; erosion and sedimentation;

ok

and hydrological characterist
Effects of forest management and timpber
harvesting ragimes on sustained vield;

arosion and sedimentatiosn: and
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Zffects oI 2xclusiva-and/sr multinla-use
on c¢onservazion Ior scisntiiic and srther

non-wocd »urscszss.



(e)

Phase III -~ (a)

(b)

would have identified %hne

pilot ar=as.

Effects of choice of species and

silvicultural practices on degraded

or impoverished areas.

Pilot renabilitation schemes in areas

badly affected by ercsion and defores-

tation especially in the headwaters

regions.

Conservaticn and management of selected

watersieds including <imber producticn

managament on pilot scaleas.

It is snvisaged that the phases I and II

location of these

Develozment of tecnnology from

these pilot schemes will lead to the formula-

ticn of standard cperaticnal technigues £or

the conservation and management of watersheds.

4 Duraticn

The Programme will essentizlly be l¢

involving technical assistance under

IZ nescessary, such 2I92

the



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 cocmponents 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 Detailad descrintions of the nrorosed

Integrated Forested Watarshed Proieck

Since a mulzi-disciplinary approach i1s essential for
£

such integrated studies, the project will consist of five

closely related components. These are,
l. TForest management and development.
2. Conservation and management oI watsar resources.

3. Soil erosion and conservaticn.

4, =Zfects o5f land use changes cn 3ci. IZerzilizy and
c = - = ,
S. =2ffects of Zdeforastation on men2croicgical

parameters.

10/-...



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 oI these

components is shown in Table 1.

TABLE 1
Summary of the total cost of the Integrated

Forested Watersheds Project

Component Cost
No. Title (Malaysian 2inggit)
1 Studies on Torest YManzgement $ 1,380,000

and Development in a

Watershed.

2 Studies on Conservation and $ 3,773,500

Management 27 Watar Rssources.

3 Studies on 3cil Zrosion and $ 1,138,740
Conservation in 3 Wazershed.
4 Studies on che Ziizct of 3 250,000
Landuse Changes on 3oil
Fertilizy.
5 Studies on zhe Zfiacks of 3 1,343,120
Deforescatiosn on ‘“Yecscrolicgical
Parametsrs
Tozal M: 8,355,220
Uss 4,132,323

V'~
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PROPOSED STUDIES ON FOREST MANAGEMENT AND
DEVELOPMENT IN A WATERSHED®

by

Tang H.T., Mok S.T., Ang C,H. and Tee C,H,**

Introduction

In Peninsular Malaysia, 55% 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 bYase 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 3o 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 Malavsia are on
hilly and steep country and constitute the major watersheds of the
Peninsula. Under such conditions, the impact of forest harvesting cperations
on the environment, particularly on s0il erosion and on water quality and
vield, can be severe, if not devastating. The management of such Zorests
must, tiherefore, be aimed at producing not only timber, bdut also al

1
other Zorest-related benefits Zor the use and enjovment o the people.

Paper presented at the ASEAN Workshop on Watershed Conservation and

Management Research Programme, Kuala Lumpur, 3-7 September, 1979.

forestry Department, Peninsular Malavsia.
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In the past, hydrological studies of land-use change have
been carried out mainly by the Drainage and Irrigation Department anc 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.

Scope of the project

The proposed project will cover the following aspects of forest

management and development,

(i) cutrting regimes

The highly variable nature or our natural
forests makes it necessary to prescribe cutting regimes LX\

/
according to the composition and structure of each flfz



(ii)

(iii)

(iv)

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,

logging systems

The following methods of logging will be

considered for study,
(a) san tai wong (winch lorries)
(b) skidders (wheel and crawler types)
(¢) cable logging (high=-lead yarding and

skyline)

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,
ee.gs semi-trailer trucks, flat deck lorries and

san tai wong, will also be considered.

forest development

The type of rforest development activities to
be carried out for any one area will be closely
related to the cutting regime useds It is proposed to
study the impact o forest development alternatives
ranging from the use of natural regeneration (from
seedlings to advanced growth), enrichment planting,
artificial recgeneration to open plantations, The
impact of the subsequent maintenance of the new forest

crops will also e assessed.



(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.

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 hvdrology, logging
engineering and forest engineering will be required,

Wherever possible, such training should be conducted under

conditions similar to our local conditions.



3.3 Estimated costs

It is estimated that a total sum of M$1,380,000 will be

required f:r the project, made up as follows:

3«3.1 Training (for 6 persons) M$100,000

3«3.2 Field and laboratorv equipment

The following equipment will be required,

Estimated cost

(a) Staff Transportation

2 units of 4 wheel-drive, 10 seat M$ 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
1 unit Log Loader 200,000
1 unit Yarding Machine 400,000
5 units Chainsaw 10,000
1 unit Road Grader 300,000
(e¢) Communication equipment
1 set stationary wireless base MS 4,000
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
Ilow, recording and sampling Papers
equipment and weather recording
devices
(e) Survey Instruments
A complete set of survey instruments M 10,000
to include theodolite, clinometer,
altimeter, compass, dumpy level,
quick set level, prismatic compass,
staff, ranging pole, tripod, tapes atc.
Istimated eaquipmen- zost Ms81,780.000

Zstimated total cosrt M$1,380,200




4,

Project outputs

4s1 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,

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 ror

dissemination.

The project itself will probably be expanded -o cover other parts
of the countrv and other aspects of forest management and development
indicated by the results obtained Zrom the project at that point, It is
anticipated that the Forestry Department, in coliaboration with orther
relevant institutions and departments will be able to undertake this

expansion. <Continued regional participarion in the 2xpancad »roject i

th

also envisaged.
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Fige 1o Scope of proposed forest management
and development studies
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PROPOSED STUDIES ON CONSERVATION AND MANAGEMENT
OF WATER RESOURCESt

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 aguatic life. While under such programmes water
is maintained as an important basic resource, the demand for
water assumes greater importance 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 2.38% per annum, and where there is an urgent
need to develop the industrial base of the economy to sustain
this high rate of gopulation growth. In the light that the
development plans will proceed and that vast tracts cof rforests
will be cleared {Table 1) to make way for these develooment,
tne search for water c¢f sufficient quantity and quality must
proceed at a pace which is greater than or squal to the pace

in which forsszs are cleared.

* 1976 World Pop. Data Sheet, USA.

Paper orasentad at che ASEAN Workshso on wWatsrshed
Conserwacion and “Management Rasearcn 2¥y2zranms,
Xuala Lumpur, 3-7 Sepzamber, 1373,

)



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 governmant 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 (XEJORA),
Trengganu Tengah (XKETENGAH) and Kelantan Selatan (KESEDAR).
Consequent to achieving the aims of land develorment and increasing
forest exploitation for saleable timber, the “otal acreages under
forest, therefore, nas been reduced from 75% in 1954 to 17.8 million
acres or 55% of the total land area in Peninsular Malaysia in

1977.



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,
mst 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), erosica (Shallow, lQSS;GDouglas, 1969; Leigh &
Low, 1973), siltation in river chanﬁeﬁs {Kenworthy, 1969;
Burgess, 1971) and quality of watef‘wﬂg, 1973).

The total amount of surface water available in the
form of precipitation is averaged at 2900 mm. per year. As the
demand for this water by natural procééges, such as evaporation,
evapotranspiration and storage in the q¥ound, is 70% of the
thtal supply, based on the water balénce studies in the Sg. Lui
catchments (Low, 1971), the total available for streamflow which
could be stored for domestic, agriculture &nd 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, thereifore, 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/-



The total quantity of water used for purposes

other than the natural processes in Malaysia is es+timated to
be 5,000 million gallons per day in 1976 as shown in Table 2.
By the year 2000, the volume is estimated to increase more
than 100% to 11,800 million gallons per day and the water

crises, which has already suriaced especially in industrial

conurbations such as the Klang Valley, will emerge with greater

intensity in the near future.

TABLE 2.

USER

Irrigation
Mining
Domestic

(rural & urban)
Industrial
Fish Habitat

Livestock and
Poul try

Hydro-power
{in-stream use)

The above discussion indicates trat water of usable

ESTIMATED TOTAL WATER USED

IN MALAYSIA.
1976 % 2000
CUSEC CUSEC
8,570» 82.0 20,000
1,050 10.0 1,050
590 5.7 1,200
120 1.1 1,000
100 1.0 250
20 0.2 100
5,000mgd.100% 11,800 mgd.

10,800 cusec

Source:

30,000 cusec

C.L.Cheong (1978)

|ve

85.0
4.5

5.0
4.0
1.0

0.5

100%

quantity and quality is limited in relation t©> its many and varled

uses despite the country being located in the humid tropical areas



and should, therefore, have an unlimited quantity of water.
However, the constant presence and frequency of droughts
alternating with floods in various parts of the country shows
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

forest and water conservation and management could be formulated.

Conceptual framework

The aim of this research proposal provides a wide

scope that is inextricably linked with the activities of watershed

management. The term 'watershed' denotes the area bounded by
the topographic divide of a particular river system. The
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-plains, in valleys and in hill or
mountain areas. Watershed management, therefore, will involve
the skills of art and science to manage trese resources,
juxtapositioning them so that they o not conflict with each
other or threaten one another., It includes the most efficient
use of all watershed lands within their cepability to sustair
crop production or other types of vegetation and provides the
scope for drainage and irrigation, flood control, storage and

use of water Zor municipa: and industrial purposes, oropagation

6/-
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of fish and wild-life and recreational purposes, without

undue environmental deterioration.

Within this broad definition of watershed
management two approaches could be taken either singly or in
corbination 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 numan societiss can be seen to operane more effectively in
total watersheds than in representative or experimental watersheds,
which by their definitions are more aligned to physical causal
factors such as s0il, geology or vegetaticn. Experimencal basins
are defined as basins which are relatively homogeneous in soil
and vegetation and which have uniform physical characteristics
while representative basins are sasins selactad on the dasis of
them being repraesencacive 2f a hydrolsgical region. They are
generally used Zor svaluating speciiic problams such as =Zfscts
of forest clzarance on water vyield, as has been carried out in the
Sungei Tekam Zxperimental basins, or sedimentation as a result of

lanéd clearance. In cther words fthev arz used in isclation %o



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
1. 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 (n) Malaysian Agricultural

Research and Develovment Institute.



Appendix 1

Project Paper 1

ASSESSMEXT OF SURrACE 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.

Approach/Programme of Study

Whole watersheds as well as experimental /representative
basins will be used in the study to achieve the above cbjectives

vased on a study programme as summarised in Ficure 1,1
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Figure 1.1, OUTLINE WATER RESOURCE 3TULDY 2ROGRAMME
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over a period of five years.

- 10 =

The whole project will be carried out in six phases

The first three phases will take

two years while the last three phases will require a minimum of

three years for successful completion.

Phase Activity
Exploratory Design of experimental and observational

framework within the watershed concept.

Preparatory Selection of sites and location.

Instrumentation Installation of appropriate instruments

and equipment on selected sites.

Evaluation Data collection, analysis and calibration.

Management Choice of management requirement for water

conservation in problem areas.

Confirmatory Evaluation of management practices used

in Phase 5 to confirm or discard practices

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 stafs will be:

(1) Project Manager ($2,305 x 12 x 5)
(ii) 3 Research Assistants (preferably
graduate students working towards

a higher <egree) (3860 x 12 x 5 x 3)
(iii) 4 Field Assistants (3400 x 12 x 5 x 4)

(iv) 1 driver (3250 x 12 x 5)

$138,300

154,800

96,000

15,000

459,800




b) Equipment and Construction

i) Construction of weirs and flow structures,
including equipment for flow measurements,
streamflow recorders, current meters,

sediment samplers, neutron probes etc.
ii) Glassware

iii) Chemicals
iv) Xerox materials, books etc.

v) Miscellaneous

c) fTravel Expenses/Operational Costs

Expenses for field trips, maintenance

and operational costs

Total:

Duration of Project

1,000,000
5,000

5,000
3,000
6,000

$1,019,000

$ 100,000

$1,578,600

The project would require a minimum of five years for

completion.

12/~



Project Paper 2

CONSERVATION OF GROUNDWATER RESOURCES

Objective and Scope

The objective of this proposal is to investigate the

status of present and potential guantity 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

1. Location of groundwater

sources.

2. Well construction and

development.

3. Pumping test and aquifer

evaluation.

4, Policy

Activity

This will include groundwater
tracing, geophysical surveys
(electrical, resistivity and
seismic) for identifying aquifer

profiles and water bearing zones.

Fstablishment of observation

network within watersneds.

Evaluation of groundwater yield

based on various rock types, including
chemical, trace metals and radioactive
elements analyses of borehole water

samples.

Formulation of national groundwater

policy.



Budget Requirements

a.

b)

Technical support and manpower

i)

ii)

iii)

iv)

v)

vi)

vii)

viii)

Project Manager ($2305 x 12 x 5)

Two Research Assistants, (preferably
graduate students working towards

a higher degree) ($860 x 12 x 5 x 2)

One Technical Assistant
($765 x 40 - 925) x 12 x 5.

2 Laboratory Assistants
@ $8000/yr./5 yrs.

2 Field Assistants
$7000/yr. /S yrs.

(]

1 Driller @ $6000/yr./S yrs.

[\*]

Assistant Drillers
@ $5000/yr./5 years.

wm

labourers (part-time)
$6/day/2 yrs.

(>

Equipment Requirement

i)

ii)
iii)
iv)
)

7i)

vii)

Groundwater tracing equipment/
instrument including geophysical
equipment for electrical resistivity
and selsmomecter, sedimentation
equipment.

Construction 2% wells
Landrover

Glassware
Chemicals
Xerox, books, publications, etc.

Miscellaneous

$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
46,000

w

L,
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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 MOKHTARUDDIN MANAN**

Introduction

Soil erosion and conservation is an integral element of
a viable watershed management program, Management strategies such
4s watershed rehabilitation, improved logging practices =tc. should
therefore be geared towards conserving the soil which often promotes
the protection of other watarshed 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 concenzrated in the

study of soil removal, wnich is an effect of logging activity,.

* Paper presented at tha ASEAN Workshop on Watersnhed Conservation
and Manag:ment Res=2arch Prcgramme, Xuala Lumpur, 3-7 September,
1979.

** Malaysian Agricultural Research and DJevelcpment Institute

(MARDI) and University of Agricul-ure Malaysia respectively.
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ACTION ENVIRONMENTAL EFFECTS IMPACT
TREE - decrease in surface cover |_,i reduction in - increase in
REMOVAL ET loss runoff

!

increase in rainfall impact {—.| increased soil
removal

increase in
wal SJ

stream sediment

J

‘ 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 guite 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 waterways. The major land develcpment schemes
in Malaysia cover a total area of 1.5 million hectares. The introduction
and use of modern agricultural eguipment, mechanical clearing and culti-
vaticn of land has to some axtant rasulted in the increase in =rosion.

Hunting Technical Services Ltd. (Anon, 1971) made an erosion study on
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two small adjacent catchments, one with forest cover and the other mainly
under plantation croos (rubber and oil palm) for a period of 13 months.
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/Km2/annum for the catchment under plantation crops and jungle
catchment, respectively. Shallow (1956) observed soil losses from three
hilly catckhments in the CTameron Highlands. They were 24.5, 438 and 732 m3/
sz/annum for catchments under jungle, tea and vegetables respectivaly.

All these studies were done on establisned, matured trees and there was

no indication of the critical period of soil erosion from the time of jungle
clearing till the 2stablisnment 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) zakes
this into account, namely, to evaluate the runoif and soil losses from

the stage of jungle clearing to the establisnment of covers and perannizl
crops. Preliminary results of this study show that scil losses Ior =tha
period of one year afwer land clearing were 79, 1l and 10 mt/ha/yr under

the conditions of zare, legumes and naturzl vegetation covers raspectively.

It is therefore chvious tna:t large-scale conversion of Zcrests o
other forms <f land use z2nés to be seriously destructive to the countrv's

soil rascurczes. On the otner nand, there is ample evidence 2lsewhere

showing that =he =ransiormacion of forest =<c agricultural crCps can be
viacle iI oreger conservation practices, such as geod farming and
mechanical means of =2rosicn control, ars adcpted. 2Quantitative inictrmation
on these is s%ill lacking in this country., It is therefore lmperatzive

rhat research in s0il erosicn and conservation of watarshed is U



Scope of the Project

The studies will consist of three sub-projects as summarized

below.

Sub-project 1. Soil Survev 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 affect of slopes, a monitoring station will
be established on 2ach of three slope classes: gentla, steep and verv
steas. Within each monitoring station three runcif plots {5 x 1O cm)
will ba sat up Srom which soil loss data will be collected. In order

o relate soil losses %o rainfall, each station will be equipped with

5/-...



an autamatic 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

™0 5 to lO-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-slope terrace.

Yy

Equioment and Staff Reguirements

Table 1 shows tha equipment and staff regquirements Zor this

project.



Equipment

TABLE 1

and Staff Requirements Over Five Years

Ltems

Estimates

Sub-project 1. Reconnaissance 50il Survey and Land Evaluation Total cost depends on size of watershed
at $1.50 poer acre.
Sub-project 2. Monitoring stations
i) Primary jungle
ii) loyged arcas - 3 stations
a) ‘r'ruck roads - 3 stations
L) Skid 'Macks - 3 stations
¢) Semi -logyged areas - 3 stations
d) Cleared areas - 3 stations
Tot.al number ot runoft plots = 1% x 3 @ $2000 $ 90,000
iii) Maintenance of stations (with 10 labourers) $ 126,000
(/7x30x12x5x10)
iv) Lquipment
- Automatic rainfall and intensity recording $ 30,000
raingauges @ $2000 cach (one per station)
- Plastic wares for sampling of eroded soil and stream sediments $ 6,000
v) Analysis ol samples (sediment concn., mobile nutrients, etc)
(HLOf/sample, 320,000 samples per year) $ 160,000
Sub o project 3. Soil Conservation Methods and Control
i) 72 plots will be prepared @ $2000 $ 144,000
ii) Mainte rance (16 labourers) (7x30x12x5x16) $ 201,600
iil) 6 raingauges ¢ $2000 $ 12,000
Statt (Supernusary posts)
i) Rescarch Officer (1) $ 60,540
ii) Rescarch Assistants (2) $ 77,400
iii) Junior Research Assistants (4) $ 85,200
iv) Driver (!) $ 15,000
OLhetrs: Landrover $ 35,000
Travelling and Transport $§ 79,000
short-training $ 7,000
Missicel laneous ¥ 10,000

Tolal cotimale less soil survey

$1,138,740




Acknowledgement

The authors wish to thank Messrs. Soong Ngin Xwi of the
Rubber Research Institute Malaysia and Leong See Ying of the Department
of Agriculture, Malaysia, for their helpful suggescions during the

preparation of this proposal.

Reference

1. ANON, 1971 - Johore Tenganh and Tanjung Penggerang Regional

Master Plan - Hunting Technical Services Ltd,

2. LING, A.H., K.Y. TAN, P.Y, TAN and SYED SOFIE, 1979 -
Preliminarv observations on some possible post-clearing
changes in soil properties. Paper presented at Seminar

on

Kota Kinapalu, 1979,

ertility and Management of Deforested Land.

3. SHALLOW, P.G. 1956 - River flow in the Cameron Highlands.
Hydro-electric Technical Memo. No. 3, Central

Electricity 3oard, Xuala Lumpur, 1956.

4, TELLER, H.L., 1977 - Environmental Impact Analysis and
Forestry Activities. In Guidelines for Watershed
Management. FAO Conservation Guide 1. Food and

Agriculture Organization. Recme 1977,



A, WORKSHOP ON
% WATERSHED CONSERVATION AND MANAGEMENT

RESEARCH PROGRAMME

ﬂ g % {::’1:3
4 Fogm

MALAYSIAN
ASEAN 79/COFAF .WW/Doc. 5

TECHNICAL PAPER
No. 4

PROPOSED STUDIES ON
THE EFFECTS OF LANDUSE CHANGES
ON SOIL FERTILITY

KUALA LUMPUR, MALAYSIA

3~-7 SEPTEMBER, 1979 Y \



INTRODUCTION

PROPOSED STUDIES ON
THE EFFZCTS OF LANDUSE CHANGES
ON SOIL FERTILITY*

by

TAN XOK YEANG,
TAN PENG YEW**

SYED SOFIE SYED OMAR,

In Malaysia, agriculture development through forest

exploitation and clearance has been and is the current prime economic

devalopmental strategy in alleviating rural poverty and overcoming

problems of land pressure, unemployment and under-emplcyment.

The

encroachment into the delicately balanced tropical Zorest ecosystem can

cause considerable changes to the environment.

such environmental change have been well documentad (Nye

1960; Sczpadmo,

1973; Leign, 1373; Richards, 1977).

The cocnseguences
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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
gualitatively. 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 guantify 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 maintenance

of soil fertility.

SCOPE AND METHODOLOGY

Location

The studyv is to be conducted at the Sg. Tekam Zxperimental Basin,
located to the north of the Jengka Triangle in Central Pahang of
Peninsular Malaysia. The Basin details are described in the Sg. Tekan

Experimental 3asin Annual Report No.l.

Land Management

Catchment A and 3 are both classified as operational catchments

or conversion to oil »alm and/or cocoa in 1330 arfter
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the initial period of calibration (Figure 1). Catchment C is to be

retained in its natural forested state to serve as a control catchment.

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 burning, manual pruning, stacking and reburming. Should
there be a delay in felling or burning or owing to a very poor burn, the
'partial mechanization metnod' 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 summarised in Appendix 1.

Immediately after the area has been pruned, stacked and reburned,
leguminous covers at the rate of 5 lb. per acre will be planted in
Catchment B While natural covers will be allowed to establish in

Catchment A.
Field plantingsof oil palm and/or cocoa are scheduled to
commence in Octoper, 1981. The maintenance of the crops will Zollow the

standard FELDA practice.

Soil Pertility Studv

m™e fieid studies involve investijations into the various
aspects of soil fercility changes at diZlerent stages of itand develozment,

viz.,



(a) uncleared forest;
(o) felling and burning, and

(c) immature plantation crop.

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 guantity 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 =2cosystem will also be examined. These include:
(a) <the litter production and mineralisation,

(b) the nutrisnt contribution through

ralnwasn, and

(c) the autri=snt lossas through runoff and

percolation.

The above investigations will provide baseline inlormation ZIor

subseguent comparison.



Felling and Burning

The clearing and burning disrupts the complete nutrient cycle
in the forest ecosystem. The effects of forest clearing and burning

#ill be guantified and evaluated as follows:

{a) the nutrient contribution of the ash, and

(b) the nutrient losses through increase runoff,

percoiation and erosion.

Immature Plantation Crop

Finally, the nutrient balance in the agro-ecosystem that
follow will be sir tlarly evaluared as that of the forest ecosystem.

The variables for measurement and the methods used are

summarised in Appendix.2.

of the farmers, it is

and the conseguential

M)

landuse planners have

roper management 2 soil rascu

development aims to raise the economic well being
important to note that sustained crop production
aconcmic rssurn can oaly te achizsved zhrough

Parmers, plantation managers and

[
O

es.,

to understand the delicate processes of environ-

in an agro-ecosystem derived from a tropical forest

the study would have the following implications:
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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 eguipment, glassware = M$100,000
(2) Field sampling equipment and tools = 10,000
(3) Labour cost = 20,000
(4) Analysis cost - chemicals aud salaries
of laboratory technicians = 120,000
TOTAL M$250,000
REFEZRENCE=S
Balakrishnan, V. and 8im, C.L., 1976 - Jungle clearing by FELDA for

plancting of oil paim. Mal. Iat. Agric. Oil Palm Conf.,

Xuala Lumpur.
Leiznh, C.H., 1273 - Land development and soil erosion in West

Malaysia. Area 3.
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Nye, P.H. and Greenland, D.J., 1960 - The soil under shifting

cultivation. Commonwealth Agricultural Bureaux.

Richards, P.W., 1977 - Tropicel forests and woodlands: an overview.

Agro-=cosystem, 3:225-2383,

Scarf, F., 1974 - Sg. Tekam Experimental Basin Annual Report No.l.

Drainage and Irrigation Department, Malaysia.

1

Soepadmo, E., 1973 - Land develcpment in the context of ecolcgical
balance and conservation. Proce. Symp. Nat. Utilis.

Land Resource Malaysia.
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Appendix 2

VARIABLES FOR MEASUREMENT

Climatic Variables

(i)
(i1)
(iii)
(iv)

(v)

Rainfall

Maximum and Minimun Temperatures
Solar Radiation

Wind Velocity at 2 m

Evaporation

Soil Physical and Chemical Variables

(1)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)

(x)

Mechanical Analysis

Bulk Density

pF Characteristics

Organic Carbon

Total Nitrogen

pH H,0

Exchangeable Ca, Mg, K, Na
Total Ca, Mg, K

Soluble P

Total P

Stream-Watar Variablses

(1)
(i1)
(iii)
(iv)
(v}

{s1)

Daily Stream Discharge
Total Sediment
Suspended Sediment
Dissolved Sediment
Cations: Cz2, Mg, Na, X

Anicns: 30, MO,, Cl, P_O.
< 3 25

3iological 7arianlas

[os
t-
I

smcunt and Compositien of Lizter

Rate oI decomposition of Litter

14
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PROPOSED MONITORING OF METEOROLOGICAL PARRMETERS
AND STUDIES OF CLIMATIC VARIATIONS IN A WATERSHED *

by

TUNG NAM PING**

Introduction

Climate is commonly conceived as part of the natural environ-
ment. Any human interference to the natural environment will affect the
localised climate. Recently the Malaysian Meteorolegical Service has
noted some localised climatic variation, such as the variation in the
frequency and intensity of the afternocon thunderstorm activities causing
variation in the rainfall pattern, variation in the temperature gradient,
variation in the evaporation rate, just to mention a few. Hence there
is a need to study in greater depth, how and to what extent the human
activities in and around the watershed, such as clearing of forested
land for agricultural development and settlement, highway construction,
mining, logging but to name a few, affect the localised climate. Such
studies are not only useful in helping the decision-makers in their planning,
development and management of water resources and forested watershed, but
also provide valuable contributions to the World Climate Programme which
was proposed by the World Meteoroclogical Organization. The purposes of
of the World Climate Programme are to provide the means to foresee possible

future changes of climate and to aid countries in the application of

* Paper presented at th2 ASEAN Workshoo on Watershed Conservation and

Managsment Research Programme, Xuala Lumpur, 3-7 September, 1379.

** Meteorologist, Malaysiaen Metaorological 3Service.
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climatic data and knowledge to the planning and management of all
aspects of man's activities. Therefore this proposal for monitoring
of meteorological parameters and studies of climatic variations in and
around a watersned is consistent with the objectives of the World

Climate Programe.

To studv the changes in climatic conditions, Malaysian
Meteorological Service (MMS) proposes to set up a network of stations

Wwith automaric recording instruments in and around the selected

watershed,
The meceorological parameters which MMS plans to monitor
are:-
i) rainfall
ii) temperature
iii) solar radiation
iv) evaporation
) ralative humidity
vi) wind

2/=. ..



Project Description

Project Inputs

Technical Support

For the collection of basic data, automatic recording
instruments are preferable in this project. Technical aid in eguipment

and instrumentation will be needed.

Project Staff

Senior Meteorologist-in-charge

A senior meteorologist with sufficient experisnce in
administration and data management and analysis 1s necessary. He
will be responsible for the overall planning, implementation and

coordination of the meteoroiogical aspects of the project.

[0 ]

xoerimental officer

ry
t

An experimental officer of sufficient experience in instrument

onsibilitiss ars as folilows:-
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iv)
in simple data analysis.

v)

Meteorologist-in-charge.

Meteorological assistant

Three meteorological assistants

Their responsibilities will be:-

i)
ii)

i1ii)

iv)

to> collect

to extract data

e}

and change the charts

from the charts.

compilie the data according to

to assist the Senior Meteorologist-in-charge

any other job as assigned by the Senior

will be required.

regularly.

the format

designed by the Senior Meteorologist-in-charge.

ro assist =2xperimental officer as and when necessary.

Tachnical consultant (3 months)

the initial

be:

ii)

iii)

A short term technical consulzant will be requirad

stage of projact

to advise on tne seiaczion of sites

location of scatcions.

implementation.

dis inpuc

for

to provide jurdelines nc zhe type of analysis

climatic studies

or

servazion ané management.

in

ke watarshed

w

x
s
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§guioment

At least 12 stations with automatic recording instruments
will be required for the collection of climatic data in the
proposed watershed. Assuming that the chosen watershed has
an area of 700 sq. miles, this gives the station network a

density of about one station per 60 sq. miles.

Project OQutputs

It is.hoped that at the end of the project, sufficient data
would nave been collected, and analysis could be carried out to conclude
in one way or another the long or short term &Pigers,of forest conser-
vation or deforestation on meso-scale climate. The findings should
provide good guidelines in the planning and management of the other

watersheds in the ASEAN regions.

End of Project Status

It is noped that the monitoring of the meteorological

cbservations could be continued even after the project has ended.

implementation Plan

Project implementation should be carriad out in four phases,

namely:-
i) selectizn of site

ii) selaction, purchasing and installation

of mertaorological instruments



iii) collection and verification of data

iv) analysis of data and presentation of

findings.

Estimates of Costs (5 years)

Office accomodation and clerical staff will be provi

by MMS.

Project Staff Emclument

M$
Senior Meteorologist-in-charge
{32800x120C - 3230) 182,400
Experimental Officer
(31500x12x5) 90,000
Three Meteorological Assistants
(31000%12x5x3) 180,000
Driver
{5250%x12x3) 21,000
Snort-term Consultant (2 months)
{$3000x3) 24,000
Allowances Ior fipancial assistance (part time) o, 000
Overtim2 ailowance for Zxperimental 2flicer,
Metaoroisgizal Assiszants and Sriver 3,000 511,400
e/-...
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Travel and Subsistence

Field trips

Airfare for Consultant

Subsistence for Consultant (f£or 3 months)

Squipment, Services and Supolies

12 automatic recording stations

(Instruments, clearing forest, fencing etc.)

Cne Land Rover
Lease of Computer and Service

Supply and Materials

(Stationery, charts, batteries, spares etc.)

Maintenance and Service

Miscellaneous

TOTAL

M3

10,000

8,000

9,000

~
~)
-

660,000
40,000

20,000

40,000
20,000

25,000

MS1, 343,300
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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 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. 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 taker so as
not to adverseli’affect or impair the gquality, 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
acticn be taken o restors 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 activities and land-use changes. There is,
ther=fore, an urgent and critical need to appraise the situation

and to draw up and implement a comprenensiva prcgramme of

o



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 a:
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 praoblem 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 i
benefit to ASEAN member countries to aim for coordination of
all these research activities through the establishment of a

regional research centre.

Scope of the Programme

1. Justification

An ASZAN Watzrsned Conserwvation and Management Research

Programme can have various cbjectives and <an be zmply justified.

/LD/\
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These ocbjectives 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.

Qés 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 "productive" forests from the "protective" forests,
has been pushed upwards from the 330 m (1,000 ft.) to the 990 m
(3,000 £t.) contour. Logging in these high elevation forests
’has generally been identified as the reason for the heavy

sedimentation and more fregquent flooding experienced downstream.

The situation is also true in the Philippines al:hough the
form of forest exploitation is different. The very fast forest
destruction in the Philippines is primarily due *o the widespread
practice of sniZting cultivation and seccndarily to exploitative
logging, fires and other causes. Only about 30% of the total
land area of the country (20 million ha.) are under forest cover.
About 5 million ha. zf Philippine watersheds are grassland and

about 66,000 ha.of the remaining Zorast cover are being destroved

D
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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 accglerated
soll 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 gcenes.

It is estimated that Indonesia has about 20 million
hectares (200,000 sg. 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 cther 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 Irianand 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 s

ot

ilil forested. Forast land clearings in the
lowlands and shifting cultivation in the mountainous areas are
the causes of deforestation. It is astimatad <hat about 40% of
watershed areas have been degraded by shifting cultivation.

The acceleratad rate of agricultural development, settlement
schemes, mining and highway constcruction nave also resulted in

a considerable loss 92f =he national fores: raserves.

w0



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 Cbjectives:

The long-term objectives of the Programme are to enable

ASEAN Member Countries:

(a)

(b)

(c)

wn

Pl

To upgrade technical expertise and to
improve technology for the conservation,

management and development of watersheds;

To apply appropriate technology for watershed
conservation, management, develcpment and multiple-use
SO as to ensure a sustained yield of socio-

economic benefits; and

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 activicias in

watershed conservation, management and Zevelocment,

cecific Cbjectives:

The immecdiate and specific objectives of the Programme

are to assist ASEAN Member Countriss:-

’

fa

)

To develop apprepriata criteria for the
: ~ =y Sy mg e h mm s my mm = F
identificaticn and classification of

watarsnads;
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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 concervation,

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 aultiple-
use, with particular reference to timber

production in watersheds;

(£) 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 necessary Zor project implamentation and coordination
and encompasses integrated techno-eccnomic research to optimise
conservation, management and development 5£ watersheds as well
as studies on socio-economic and institutional implications of

watershed conservation, management and Zevelcpment. 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 Member 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.

Detailed Programme Description

The Programme comprises four main projects, namely:-

Project No. 1

ASEAN Centre Zor Watershed Management and Development

(including Country Centres).

Project No. 2

Integrated Research Studies on the Management of

Forested Watarsheds.



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 Appendices 1 to 4.

2. PROGRAMME ANALY3IS

The Programme is raccgnised to be of high priority by the
ASEAN Member Countries, particularly 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 %o
unique local conditions and circumstances, the conservation,
development and management of watersheds for sustained soclo-econcmic
benefits also reguire accurate, relevant and zimely infcrmation on the
natural resourcass and characteristics 2I zhe watersheds. ASEAN Member
Countries possess the basic tecanical expertise and skills necessary
for the acquisition of such infcrmation Sut needs assistance %o
accelerate the proccess and to develop the necessary appropriate
technologies. The Programme would provide the means to attain these goals

and ultimately 2nable ASEAN Memper Countries to upgrade their technical



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, develooment and
management of the watershads in the respective countries to ensure that
such watersheds continue to produce the optimal benefits to the peoples
of the ASEAN region. Needless to say, such appropriate technologies
could also be transferred beneficially to other countries sutside 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 1 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 esach of the four projects are described in Appendices

1l to 4.

4. EVALUATION ARRANGEZMENTS FOR THE 2RCGRAMME

Project implementation will be reviswed and evaluated periodically

by 2 Steering Committse comprising councry ccordinators to determine the

1]

f£fectiveness and general applicabilicy of the praogress achizved as



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.



TABLE 1
Summary of Total Cost (US $1,000) of ASEAN

Conservation and Management Research Programme

Project
No.

Project Title Total

1 ASEAN Centre for
Watershed Management 3571 721 721 721 721 6455
and Development
{including country
centres)

2 Integrated Research
Studies on the Manage- 11392 4392 3416 3324 3324 25848
ment of Forested ’
Watersheds.

3 Integrated Research
Studies on the 7475 2475 2475 2475 2475 12375
Development and
Management of Non-
forested Watersheds. .

4 Integrated Studies
on the Social,
Econamic, Technical 605 495 440 - - 1540
and Institutional ’
Profile of Watershed
Conservation,
Management and
Development.

TOTAL 23043 8083 7052 8520 6520 51218




APPENDIX 1

PROJECT NO.1 ASEAN CENTRE FOR WATERSHED MANAGEMENT
AND DEVELOPMENT

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 scme of these components may appear
to pe common to all the ASEAN countries, considerable differences
in specific characteristics do occur. Many of the'problems
encountered in watershed management and developmeﬁt also ‘appear to
be common to ASEAN countries, but the specific circumsténces leading
to the problems, and the solutions to these pi.oblems may be quite
different for each individual country. Bowever, 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 prapared for imple-
mentation in the various ASEAN countries. However, it 1is vital
that these proje:t proposals be very closely coordinated to optimise
the benefits to the ragion as a whola accruing Zrcm the activities

carried out in the various individual member counctries. The results

(4 N
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o nese acrivities must also be synthesised to form the bases for
2velving and ocoerationalising sound, long-term strategies for
watersned managament and develorment for the region. It is proposed
that an ASEAN Centra Ior Watershed Management and Development

{A3CWMD) ze astazlished o ensurs rhat <hese vital functions are
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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 mucually agreeable.

The objectives of the ACWMD are:-

(a) To promote, institutionalize, coordinate
and strengthen regional cooperation in
watershed conservation, management and

development amcng ASEAN countries.

(b) To operationalize and support a regional
network designed to pool and promote the
ootimal use of the limited manpower and
financial resources in watershed conser-

vation, management and development research;

{(c) To initiate and/or support research,
training and extension/development projects
for evolving z2ffective watersned management

strategiss;

:5\



(4)

(e)

(£)

(g)

(h)

(1)

To evolve common standards/criteria/
guii:lines for the identification/

classification of ASEAN watersheds;

To evolve effective conservation,
management and development guidelines

for ASEAN watersheds;

To evolve methodologies and strategies
for systematic data generation, storage,
retrieval and analysis for ASEAN water-
shed conservation, management and

development;

To initiate and strengthen internmational
linkages on effective watershed conservation,

management and development;

To generate funds to support research,
training and sxtension/development
projects on ASEAN watershed conservation,

management and development; and

To document and evaluate watershed management
orientations, policies and strategies in the

ASEAN region.

1.3 Detailed Project Dsscrintion

1.3.1 ?Project Inouts

(27

Tachnizal Suscor=

Technical support/expertise for ACWMD

shall come from ASEAN Member Countries. However,

necessary but c¢urrantly unavailable technical

expercise/mansower shall come from sutside

1 \C\



sources, such as foreign consultants, or
through manpower training and staff
development which shall be accorded priority
to ensure effective transfers of expertise

and technology to ASEAN personnel.

{b) Manpower Training

A manpower training and staff
development programme 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.

(¢) Field and Laboratory Eguipment

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 Outnuts

The establishment and operationalization of
ACAMD will institutionalize watershed conservation,
management and development among ASEAN Member Countries

and Zccus att:tion on the urgent need for such activities.



1.3.3 End-of Project Status

The ACWMD, which is expected to be firmly
established and fully operational by the end of the
U.S.-assisted phase of the Project, shall be a con-
tuining regional institution for technological
research and development designed to promote and
enhance the continued optimal us» of watersned
resource- 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.

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 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 develop-
ment in any country. Watersheds also act as physical barriers to
stave 0ff serious =nvironmental and ecological imbalances and
extremities. Consequently, appropriate technology and strategy
for proper use of watarsned resources in the light ¢. current

and “urture constraints and developments have to be < .wveloped.

Tne ACWMD will ensure that -echnologically, wactershe:.' resources
(pnvsical, institutional, <echnical, 2tc.) are optinally used
and devaloped to 2nhance the productive and prctaective values of
watarsned =scosvstasms and harmonized with the maintenance of

snvironmental qualitv and ecological scabilicy in the region.

N



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 aporoved
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 ACWMD 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 zhe ASEZAN soci2ty in jeneral.

2.4 GEconecmic Analysis

The direct economic benefits that will be derivad from

a well managza and developed watershed depecds on the intansity



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 =conomic benefits is the oromotion of indirect
values such as stable and protective watersned ecosystems and good

environmental gquality.

MMPLEMENTATION PLAN

The Project will be implemented as follows:~

YEAR

0 1 2 3 4 5....N

XXXXAKXKXK KKK
A
KXAXLX ML A LLRL KR AALKLLXXKXKLK

B VY. 9.8.0.0.9:9.9.9.86.9:9.69.9.9.9.$.908,86.4:9.999.9

C

A - Zstablishment of contacts for institutional and
government support for ACWMD.
- Formatisn »° Steering Committee and Technical Working
Group Zrcm ASEAN “ember Csuntries.

n I adainistracive set-up Ior ACWMD



c - Data/output collection, collation, analyses,
storage, retrieval
- Technology development
- Technology transfer

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
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Tabel 1

Summarv of Five-Year Budget for ACWMD

(US $1000)

Y E A R
ITEMS Total
1 2 3 4 5
A. Capital Costs
a. Buildings and Equioment 18600 - - - - 1600
o. Transport/Vehicle 50 - - - - 50
Sub-total 1650 - - - - 1650
B. Operdatring =xvenses
a. Personnel Services 205 205 205 205 205 1025
{including salaries,
wages and honoraria)
b. Supplies and Materials 15 15 15 15 15 75
c. Operating/Maintenance 30 30 30 30 30 150
d. Regional meetings, 130 130 130 130 130 650
symposia etc.
e. Training Courses 150 150 150 150 150 750
f. Contingencies 60 60 60 60 60 300
Sub-total 590 590 330 590 590 2950
Total Zor ACWMD 2240 550 590 590 590 4600
Total Zor 4 Country
Centras 1331 131 131 131 131 1855
TSTAL TCI ALL CIZUTRES 3571 721 721 721 721 6455




APPENDIX 2

PROJECT NO.2 INTEGRATED RESEARCH STUDIES ON THE
MANAGEMENT OF FORESTED WATERSHEDS

PROJECT 3ACKGROUND 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. WUltimately, 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. 1In spité o>f these functions, however,
it is inevitable that scme 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 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
imperactive that, in the overall aanagement and harvesting of the
former, maximum carz MUstT De zakan 30 as 1ot to adversely affect

or imgair the gualicy, availazilicy

W

nd oroductive potential of the
lattear. t the same <%ime =he zost of timber harvesting which
involves heavy expendicure on =guisment, forest road construction
atc, mUst 2@ Xept within econcmical limits. There is, therefore,

a need to balance these requirements. To-date, unifortunately,

riance on the long-t<a2rm effects

O

there 15 s7ant “nowledje and 2xp

of scil/waner zhanges 23 2 resuil: =f Ziffarent 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

Scope of the Project

1.2.1 Asvects

The proposed Project will cover the following

aspects of forested watershed management:-

(a)

(b)

(c)

{d)

determination and application of
different cutting regimes;
application of 4different logging
systems;

application of different methods of

extraction and transportation of

logs; and

subsequent development and management

of the lcgged-over ar=as.

The impacts of these activities on soil conser-

vation and erosion, water balance and guality, nutrient

cvcling, regeneration, wild-life, climatic variables as well

socio~economic variables will ce studied and guantified.



1.2.2 Objectives

The objectives of the Project are to assist

ASEAN Member Countries:-

1.2.3 Structure

studies on:-~

(a)

(b)

{c)

(a)

To develop aporopriate methodology
for monitoring and quantifying the
impact of human manipulation of

forested watersheds;

To conduct research aimed at the for-
mulation of economically and environ-
mentally sound principles and guidelines

for the management of forestad watersheds;

To develop appropriate technol.wyy for
the management and exploitation ¢
forested watarsheds for the optima.

benefits of the people; and

To investigate the feasibility of
multiple-use of forested watersheds
with particular reference to timber-

oroduction and non-~timber benefits.

The Projact consists of five main component

(b)

-

orest management, develocment and

orotection;

Conservation and management of water

resources;
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(c¢) Soil erosion and conservation;

(d) Effects of land use changes on soil

structure and fertility; and

(e) Effects of land use changes on

meteorolcgical parameters.

1.2.4. Duratienmr

The Project will essentially be long term.
However, the integrated studies will be implemented iﬁitially
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 closeily
co-ordinated by the ASEAN Centre for Watershed Management and

Develocment.

Detailad Project Descriztion

1.3.1 P?Project Inouts

(a) Tecnnical Suoport

The main activities of the proposed integrated

studies will be zarried out by researchers and workers

(B 1Y

rom ASZAN Member Zountrias. However, it is 2nvisaged
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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 expertise 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. 1In
this respect, the propocsed network of research
projects within the ASEAN region will be able to
fulfill, in part at least, this wvital 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 Equipment

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 rescurces and the environment.

The major itams would be machinery for alternative
legging and =xtraction systems and weirs, flow
structures, and recorders for acsessing the impact

of forestry activities on other parameters.



A summary of the total cost of such

equipment is shown in Table 1.

1.3.2 Project Outputs

The Project will provide quantitative infor-
mation on the impact of various human activities on the
environment, particularly 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-term strategies and programmes for the management of
various types of forested watersheds to ensure the continued
supply of benefits, zoth 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 natfonals 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 “he termination of the U.S.-assisted phase of

(8]
th

the Projeck, a2 racommendations and guidelines on the
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management and Zdevelopment of Zorested watersneds under wvarious
environments and zhelr wvarious impacts will se drawn up. These
recormendations and 3uidelines, together with the results and

experiences octained frzm the Project will be compiled into a



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.

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 sigrificant contribution
tcwards the long-term watershed management and development programmes

of the respective ASEAN Member Countries.

2.2 Financial Analvsis

The estimated -ctal cost of the Project is shown in
Table 1. It is propesad that the budget for the initial period of

five years be funded under the ASEAN-US Development Cooperation

Programme.



2.3 Socio-econamic Analvsis

The socio-economic impacts of human manipulation of

forested watersheds will be identified and quantified.

studies to guantify intangible benefits of forests will be attempted.

These will form an important component of the overall cost-benefit

evaluation of watershed management and development.

IMPLEMENTATION PLAN

The project will be implemented as follows:-

ACTIVITY

Selection
& Survey
of study

YEAR
1 2 3 4 5

area XXXXXLXX

Establishment
of infras-
tructure and
gauging
station

Calibration

Monitering
& data
collection

Manipulacion
of watersheds

Data process-
ing and analvsis

regaration i
oresencation
£ f£indings

m 0

KXXXXXKX
XXAXXXXXXKKXXKXXKXX
$9.0,:0.8.0.0.9.:6,0.9.9.0,0.0.K8,0.0:0,0.8,9.9,0,0.¢
XXXXXXXXX oo inen e e e eiereaee e
{Subseguent management after initial manipulation)

19,010:0.6,9.9.6,0.0.9, 9.0, 0. KN 0$ 86,9.9:4.6,5.6.9.6,$,9,8,0 4

XKXXXX

In particular,



EVALUATION ARRANGEMENTS 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.



Table 1

Summary of Five-Year Bti

for the Proiject

(Us $ 1009)

Y EAR
T
ITEMS 1 2 3 4 5 Total

Capital Costs
a. Logging Equipment 1005 - - - - 1005
b. Construction of Weirs 295 - - - - 295

and Soil Laboratory
c. Field/Laboratory 381 36 - - - 417

Equipment

Sub-Total 16381 36 - - - 1717
Operating Exvpenses
a. Personnel Services

(includec salaries,

Wages and Honoraria) 252 252 252 252 252 1260
b. Supplies and

Materials 145 210 15 4 4 378
¢. Operations and

Mainteanance 491 480 489 479 479 2418
d. Training 20 20 20 20 20 100
e. Contigencies 259 100 78 76 76 589

Sub-Toczal 1157 1262 354 331 331 4745

Tozal per Zountry 2343 13%3 354 331 331 6462

SRLDTOTAL TOR

( P ?: 11332 4332 3415 3324 3324 25348




APPENDIX 3
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PROJECT NO. 3 INTEGRATED RESEARCH STUDIES ON THE DEVELOPMENT

AND MANAGEYENT OF NON-FORESTED WATERSHEDS

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-geophvsical 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 the 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 scosystems will continue to upset
the socio-economic as well as enviropmental and developmental

afforts of ASEAN countriss,

There is, thereifore, an urgent need to check the
continuing degradation of most ASEAN watersheds. Effective management
and development stratagies have to be 2volved and operationalized

to restora, improve or rarness the productive as well as protective



values of watersheds. Hopefully, economic prosperity in the
courtryside 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 Scope 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:

l. To evaluate the impacts of deforested
watersheds on the various components
of the envirocnment (soils, water, climate,

animals, etc.)

2. To evaluate the impacts of deforested
watersheds on the socis-econcmic and
institutional structures of ASEAN Member

Countries.



To evolve strategies to restore and harness
the productive and protective potentials of

deforested watersheds in the ASEAN region.

To develop and operationalize an income-

generating and integrated watershed farm.

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 Inputs

(a)

(b)

Technical Supoort

Technical expertise/support to opera-
tionalize the Project shall ccme from partici-
pating ASEAN countries particularly those which
have the necessary experience and skills.
Tecnnical assistance will only be sought if it

is unavailable within the ragion.

Mannower Training

Specialists available in each ASEAN
countryv shall train their own staff for the

Project. 1Ina addition, training of Project

participants such as villagers, farmers, students,

etc. may be undertakan. An annual Seminar/Workshoo

to discuss the orcgress and direction of the project

)\



1.3.2

shall be conducted. The researchers from ASEAN
countries shall also liase amongst themselves and

coordinate their activities.

(c) Field and Laboratory Eguipment

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.

Project Qutputs

The project hopes to operationalize
an income-genesrating and integrated watershed farm
geared towards harnessing the productive and protective
values of the watersneds to promote socio-economic
prosperity in the countryside in close harmony with
the promotion of envirommental stability., In addition,
basic and applied scientific data on the impacts of
forest denudation on the various environmental
components, socio-economic and institutional struc-
tures of =ach ASEAN country will be generated.
Furthermcre, sound strategies Zor sustained public
involvament in the beneficial use, develcpment and

managament <f watarsheds will be evelved.



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.

PROJZCT ANALYSES

2.1 Technical Analvsis

The project hopes to develop a productive and protective
integrated watershed farm in close harmony with the promotion of
environmental guality ané 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 Analvsis

A well-developed watershed which incorporates both
the productive and protective components as well as environmental
quality will benefic society as 3 whola. It is anticipated that
an integracad watershad farm will spur a just, fair and equitable
sharing/distribution of the benefits 5f a well-developed natural

resource.



2.4 Economic Analvsis

The Project is an income-generating venture. It
is expected that the sconcmic viability of the Project will yield
a commensurate rate of return. There will also kbe indirect pro-
tective values generated from 2 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 strategiss for deforested watersneds in the

ASEAN region.

IMPLEMENTATION PLAN

The following is a five-year implementation plan

for the Project:-
Y E A R

0 1 2 3 4 5.....N

£9.9.¢:90.9.¢$.9.9.0.9
A
XXAXXKLKL LK KK KL LLLLLLLLKX
3
KAKKAKKLKLLELLRLLKLKK LKL LKL KK LKL
C

s
)

Project area location

[R{]

- 3taff recruitmen=

- Logistics/preparaczion



B - Research identification/implementation

- Facilities construction

- Project implementation

C - Data monitoring, collation, analysis

- Report preparation and presentation.

EVALUATION ARRANGEMENTS 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.



Table 1

Summary of Five-year Budget

(US 31000)
ITEMS Y E A R
1 2 3 4 S Total
A. Capital Costs
a. Buildings/shed 250 - - - - 250
o. Transport/Equipment 300 - - - - 500
¢c. Farm implements 250 - - - - 250
Sub-total 1000 - - - - 1000
B. Overating Expenses
a. Personnel Services 250 250 250 250 250 1250
(including salaries,
wages and honoraria)
b. Supplies and 100 100 100 100 100 500
Materials
c. Operating/ 100 100 100 100 100 500
Maintenance
4. Contingencies 45 45 45 45 45 225
Sub~-total 495 495 495 495 495 2475
TOTAL PER COUNTRY 1495 495 495 493 495 3475
TOTAL FOR 5 COUNTRIES 7475 2475 2475 2475 2475 17375

A



APPENDIX 4

PROJECT NO. 4 INTEGRATED STUDIES ON THE SOCIAL,
ECONQMIC, TECHNICAL AND INSTITUTIONAL
PROFILE OF WATERSHED CONSERVATION,
MANAGEMENT AND DEVELOPMENT

PROJECT BACKGROUND AND DETAILED DESCRIPTION

1.1 Background

One of the imovortant components 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 conceraing the degradation
of ASEAN watersheds are traceable to social, economic, technical
and institutional set-ups in the watershed communities. It is,
therefore, essential that these factors be investigated as they
affect watershed conservation, management and development

programmes.

1.2 Scope of the Project

The Project shall include data collection, collation,
evaluation and Jocumentation 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 emshasized.

The cpjectivas of the Project are as follows:-



(a)

(b)

Identify and evaluate the social,
economic, technical and institutional
constraints placed on the conservation,

management and development of watersheds;

Document and evaluate the public's
perceptions, attitudes and involvement
in watershed conservation, management

and development;

1.3 Detailed Project Descrintion

1.3.1 Project Inputs

(a)

(b)

Technical Suopport

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.

Yanoower Training

3e

n

ore the start of daca collection,

3]
D
[

~
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arcner

and supporting members shall

"
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raining/briefing on the implementation
and executicn of the Project by the Project

le2ader and z=onsultants.
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(¢) Field and Laboratory Eguipment

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. Egquipment
and research facilities not available shall

be procured for the Project.

1.3.2 Project Outnuts

The major outputs from this research Project shall be:-

{a) Documentation of the public's perceptions,
attitudes and involvement in watershed

conservation, management and development;

{b) Codification <¢? management alternatives/

termincologies, criteria or standards;

(c) Documentaticn of watershed land use

policies; and

{d) Development of institucional arrangements
for the conservation, management and
develorment of watersheds in ASEAN
countries.

It is reccgnised that =hese variables are not directly

®

[B1Y

and easily guancifiable in cerns ncnecary benefits.,

O

However, these eaxpected outputs are zasic zut major information

Zul c¢onservation,

(1]

and are necessary %o effect succes

management and development 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 beccme 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.

PROJECT ANALYSES

2.1 Technical Analysis

Social, economic, technical and institutional
characterization of watershed conservation, management and
develcopment in ASEAN countries shall be documented to serve as
basic guide in operationalizing local watershed communities
towards the conservation, management or development of the

watershed.
The output from this Project are basic and necessary
in evolving and strengthening management capabilities and stra-

tegies for watersheds in the ASEAN region.

2.2 financ:al Analysis and Flan

A summary of the three year budget for the 2Project

i5 shown in Table 1. The long-term financial implications of

the findings of the Projact will be 2 major tooic of project analysis

and evaluation.

5
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2.3 Social Analysis

From the data generated, guidelines will be prepared
and tailored toward social, economic and technical upliftment 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 rescurces,
greater success is expected, and hence dama&e 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.

IMPLEMENTATION PLAN

The Project shall be implemented according to

the following schedule:-

Y E A R
0 1 2 3
XXX XXXKXXXKKXL
A AXKKAKXKKXXXKXX
3
10.0,0.0.:9.9.9:9.0.8.9.9:¢..:6.4.0:¢ 4
¢ 9.:9.6,:9.6,0.6.:0.9.6,0.6,0.¢
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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.

EVALUATION ARRANGEMENTS FOR THE PROJECT

The progress and achievements of the Project shall be

reviewed and evaluated periodically by a Steering Committce
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.



Table 1

Summarv of Three-Year Budget

(US $1000)
E
ITEM 1 2 3 Total
A, Capital Costs 20 5 - 25
B. Ovperating Expenses
a. Personnel Services 36 36 36 108
(including salaries,
wages and honoraria)
b. Operations/Maintenance 38 38 38 114
and other services
c. Supplins, materials 16 11 6 33
and equipment
d. Contingencies 11 9 8 28
Sub-total 101 94 88 283
Total per country 121 99 88 308
TOTAL FOR 5 COUNTRIZS 605 495 440 1540
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AT, WORKSHOP ON
g “1 WATERSHED CONSERVATION AND MANAGEMENT

e=t1 8 ReseARCH PROGRAMME

€

JOINT PRESS RELEASE

1. An ASEAN Workshop on Watershed Conservation and Management
Research Programme was held at Genting Highlands on 3 -7
September, 1979. The Workshop was sponsored by the
United States Government under the ASEAN-US Development
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 ¥.3. 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 cbservers from

Indonesia, the Philippines, Thailand and Malaysia.

3. Encix Muhammad Jabil, leader of the Malaysian delegation and
Mr, Eduardo Llapitan, leader of the Phil‘opines delegation
were elected Chairman and Vice-Chairman of the Worksnop

respectively.

The Workshop was neld in three sessicns with a field rrip,

da
.

Country Reports, Technical and Project Proposals outlining
the problams in Watersheds and ongoing zeasures and Droposals
for research in watersheds were presented by the respective

Zelegations. The delagates were taken o Tekam and Jengka

1
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to visit the ongoing studies in the Sungei Tekam Experimencal

Basins and the Jengka Forest Hydrology Project.

The Workshop agreed to recommend the incorporation of the
following proiects in the proposed ASEAN Watershed Conservation
and Management Research Programme %o De submitted for U.S.

onsiceration:

p—

Project No. ASEAN Centre for Watershed

Management and Development.

Project No, 2 Integrated Research Studies
On the Management of Forested
Watersheds.,

Prcject No. 2 Integrarted Research Studies

Forssted Watersheds.

2roject No. 4 Integrated Studies <n the

Sccial, =
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2
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3
b
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ccomizzae,
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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 he.d in the traditional spirit of ASEAN

cordiality and solidarity.

September 7, 1979.



