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1. 3C»IC
1.1 #%

COHEF, RAHOBHEE - Rk o CBFOIKERMXIC BT 5EIEK
EHEBMARICLY ., VAV TBMRREOBERBRREND —DOTH L RERFRE
AR EBIESMRARICES T SRUBRLENEL LTERBLLTOV 2o - 7747
TAVTHREDERZENFLDLIDTHD, HEFICIE, FTEOEFRLLENE. &
AHRBE. ARAEERICHRD L ERMA () F2RBLL, 010, FFERRL
BEARICE Y 2 REVRTREAZOER LI L2,

SERBIPK X EIEXKEBEMEARTEOR VL, BITOEEEREEORE L%
Thv, BHBEREROEERR LICET 2ERABERORBR DL, YT 7 MEEE
BRE - IEFBSEOBMIZ, FlIREINIY T 7 7 INBERRBRERTE O
AL, ERZEBFOLHERORRFIHEREETET 73y - TV D%
FEWZDH 5B,

RFEIL, LROEBHERFEL > Ik X B IE K E RSN ERETEORE % B
WELT, MNBREREI VY IVSY VIR (ADCA) 5. FH3ESHASE 25260
TOEMICHZNTaTV 2o - T7 A VT4V T - IvvarzBbiciREL, &
BRI AR D 2 B R OMBE L ERBHTREOHER 2T 2072 bDTH B, 2B, 3
vV a VORBFAEICE, v LAV THRFDIELIEETH 5 RBEFRECET. SHEO
ERMETH 2 BREREBIEKE. 457 7 NEFBELEEBOSERE DL Lot
WA ER, BRNE, BHBEELLCICERAIE L OBELHErPOFELB Y ITK
2B EDNTE,

1.2 ADCAI vy av

ENRERBI VI VY v IBAR., VA VT ICB T ERESTFOR LT
5HIT, HERATHREGREBOLOO T2 b - T 74V T4 VT -3y g
YEAMBL, YBETEOEERE L L CICEARRICET ARERNET B E LB
RELZZe COIv Y avid, BALE (%) FBOREKE (BERRBFIEEY) 2
—F—t L, AHAKHEEE (EEIPKEIHEHEY) 2% THK L7,

1.3 FAEOTE
TaAT I b T A VT4 VT 3y avid, 19914E5H8H 5260 F THD1I9H

RO LAY TICHIEL, HHEELLTICe LA, ¥ THFBERE & ZETEOH
B, B, ERAH 2O TH#EL T o7z, 72, FERRUEENBICETS



REFGR TN & 199041255 T Lo ERAFBEBRE AL - (e SR EO FLE
IO % | BECETOBMEITE L,

v avORTTE, BRLL~ LA V7 ERBAFBREE LR S UENBAFOEA
. WEHER- 32O U0CRNER-40LB) THD, FEER, I v¥a idIEEH -
Bz EOXR - BT 2T Vv, £EESIEKXEIEKEBEMNERFEZ 5 Uy
777 MRERFERE - MEFMSEOHBELZRET L,

1.4 & #

Iy v aVIIHEBEET, U4 VT BFEREETH 5 BEAEEIEKE L ) B
BRI 2"z, 2. T2 VFRXE. v VEERE. 74 BEHKER IS, BHED
R EE/RASHC O SBYTELHPL FHEAEOTE, /2. BHBEICH 2o T,
7TVEY NG RTvH, Vak—)l, ¥ 77 ZMNOEFIKBLELTITr<Y
eI IIRERFEREEBHOBNETEE, T2 OPLEILE L EIF5XETY,

JTINYT=VIZBVWTIE, Y VA Y THEAKREEFRAFIT _EERLE., JICA
VA TVTEBREFR., KOABHFE., BELEBREABICRETFOHREA
JCAEMRP LEZB L DT LDIZOEEL DBIERPBRY T L2, COEZEY, E
CHEHFLEBELETE T,



2.1 H®R&LH
(1) *BILALT

TUA YT OBREEIXIF3%km> (FE LA YT 1351,587km? 5 7 7125
4,449km’, H/37754,398km?) . BEDKBEENSTI%ICH 70 EL 550 4 13845 E
MRV LILBHRTE 2o TWa,

FEYVATTIE, BICESIRRINERHTFE, ZhERIGEBEERMTOLZS
PFHFEP LY Lo TWab, CEFEFRISKIERT., B FEFTIETA, F 4 W%
— AR EPFTEEINATVE, FRIIEBFCREL OILRESH ), Z20E% DD
BHRRILR, €Y7 VIR, BLIUEBERIDVDO ML Y TXE/TH Y, BT ICHE
W e o TEFFAFE L, 2060 1D EREIT1,200m> 52,000m T, B
HEDERE $2,18TmI T EL v, A RINFEHAFIFIRBEOSKEZHIL Y. HA#EE
T 7 NS KEDBETHHH, WFRIRKIZEL, RED/SINVIIT
b 320kmic T &z,

HEMIE, FAL730km, RFE320km, EEDB & #2,000kmiZ B, MY FH#ICET 5
RiEEEIE. BMVWILERE VA -V O5RIRIC L 20 ER - HBEEHO 2OZF BB H
bh, BROBBICEEINA TV R, T LEEEIL, v /o— 7 EBlEI%
CH, A EZ L LTHBKRT. REBEEISRBELTVWS, TEHER-+2 I 0%
B, RTvH, BLUNRY, TSNV T—, A R—, R}V NF—TJ—ARE
DERBHRLEESTRCHRIURZE L THBAICREL. BEFEGHOFLLE ST
DI DL) LHBENEBEIZLBIDTH S,

FEYVA VT IMERERIRT, AV FELEVFEBIELTWALDIZ, 7TITFE
HED R Z 2T T—HRIIER - FETHRAEDOSVBERSFIKEREL 2o T 2,
TARITEM 28 L CRE24 CH S BE32 CORTEIT 225, BELIZELTLL ) K
dV, BRI 7ONVVT—VOHE, BIBVALELWADOFEYRRNZEIL0.9° C,
—HORIEKZIIRKRT~8 CHELIET 5,

FEIVA VT TRIOAP52BI CHREEVA—-VHT, BV FiELZE> TR
CEHRASFRILIRICEDODPD, FICHBEHFICIZEONEHKELE, ZOBNER
%W EHIR CHERM6,000mm, B/ TS IR TEML00mmiEE & %5, $72, 68D
CORETRBAEESA—VHIT, 1V FEPLAT I B2BL TEHRAIKE £
%o CORHIIBEL TREIID L2, BICHEBEDH CRIFREIHE, TNHZO0
TVA-VHIZR I I NHESHER T, BERDEHELETH D RIEEOR -V

3.



PEEL, BHMICAREESLEAEE0H 5,
(2) ¥377

I 7ME Kvx 4 BRICROEY FEBICEH LI EHRE, F0FZEIOA VK
AVT EDOEBEREEET 2FRILRNE RSP SHY Lo TWb, MPREZHE
POBENRKTTHT7 Y v IO O% I, BEFHROKISICIIREERIEEL
TWwb, FHEZBLTCHEMICEIN, Y FEILLOILET Y A— VHIICN4-5108 »
528 T THHMICHEN S Vv, EHENERMNATHEZEIR SN 55, EHOMN
# 7 F ¥ T4,050mm, FREED 7 T2,193mm, ¥ VIV T3,729mm, REDHI YT
2,990mm, ) YNV T3,645mm. TV ¥ VIFHEOIE Y b T3,742mmTH B,

I 7 7 NADOKF R TEREIL #2005 ha, D KEGH A EWEEIS% U LD LB
DIEEH50cmEl L 2RKD LLEARELETEOOLNT WA, BRIEOSHE
FEi31665halEL . MNBERED13%ICH YT 5, T DOW. BE100cmbl E D 7R & A
14875 ha. BE100cmAN DR K HATI8 Fhat % o T 5,

2.2 HERE

1990E DHEEHE AIZ1,7815 A T, 1980 D A 1,376 5N\ & X T405 /5 N, EH
IZLT26%EML TV %, #BHAOBUIEEL2% THT, 1985ED 59075 A5 5 19904
WCR7T0OBAICEL, ZEAOCHTEIHEDI0%Z 2T DDEHEEEINT VS, FiC
FEETVATTICBVTIE, Y VA RAODETHEFHFEE T, 4% ER6.0% THE
EHITAIDERATINATVS,

187 DREHRARAE I LT, 2B BEMFHKiZes A, 20 F09 sHit#H
PERTHER. FROSSSAMHFERIBICEEL Tnd, ENftRoEREF I, NEIET
LABERR, MERR., Mooy VEREAR, AR, CEXERYEEIEINT
WBY, FEREIR DS . £ERMHERD26%% 5O TV 5,

VA YT OFEEENREE (19784 M) 1. 1980F D445~ LA 27 F)L (1
LA YT FV=50M) 2 51985FICiIS72E LA T 7 FAUANEML 7, HFDEFE
BREEIIS8%TH 5, 19854 L 19864ED 2 £ 12 b7 2R RRIC L 2HHE
1 LEIRAET I L D v, LAY TRBIIEIEIO T AT ARE 2 4R L 72,
Z DR, BEITI86EREr OB FTERCREEFALRIEL, FhUBEENTEC
B A< VA U 7THMEROME LA & ERTSHICBIT 2RMALKE - HEEW L 29
FL, BERLRKO—&LEoT w5, EEGDPIX198YEICT2MEYL A4 VT Kb,
1990FEDTRIE= L A 7 FABEIL 720 1990 DEKERIF04%, ER1ADLD
FEHEGNPIX6,147I LAV T FVTH 5D,



2.3 B ¥

Y UA Y7 DOELERK32967haDW, 515Fhad’gi s LTRHShTwas, 0 HE
DEFE, MBEHP OB ZLERERM L., GRIPOMBILI N TV R VNEE
FITHERIN TS, EREMMOBHEMEIZ130Fha, /NEFOH HEEIL3705
ha& 2o TWh, 1990412 1d, $F5EH AO7005 AD30.3% % B TIRILL TW»
A, COHBIELRBIIBASL TS,

1957 DI LCR30EMEL EiCh 7). BER VAV TRBRP XA TER, T%5
BFOGDPIZIT A EMENELATT o TVEHDD, 1980FELITBVWTHREREICTE
BRREE RS LT TW5B, 19904F121%. GDPD19.4%% 5D T35,

RUAVTREOKBEBEMEN TH LT AL L TITE A Vs —Aid, BRI
BVWIORARY 272 5D, THMEEIENEZHERL TS, &5, a7, a¥ 3
T34 F YT, NN EERETEMIT TS, #IZ, 23 7I1319804EIC A
STHEZDOEEFHMEWIIHREL . MBEVEEITHUT20H 5, 1990FEDH HIE4E
T2EX LA YT FIVOW, 5A4%HEDBE LA ST VT A0V 8— A, 4.0%MHY
DIET LAY T FVETA, 0.6%HHLEDLIELATT Fveaa7 CHEELTY
b, —F. EBROFBAKEDOMLEETEIFEODEFILIZL Y, EEERGOEANEAI L
TW5h, 1989F D AZRIL, 1980F I R1IMEEDI6EL A VT Ve otz

19894 D FE WO FMVEMFITE T, + 4 V73— A189Fha, TA186Fha, I
I 742Fha, 232+ v Y33/ ha, KFG64Fha, BE18FhaTHb, F 7, FEOER AL
EEX. N—AFEMH606Gton, TA142 5ton, I I 7 F25Hton. 2756 ton., FEK110
Fton& x> TWwhb,

2.4 BEBUR

19844E IZRAE SN BEBURKM (NAP) 3, B0OEELACHE L TEZIA S
BABICHERLTLELIT, BORBERORECRESHOEREZEET A L% H
BIZEDTWE, BENAZHERBICHEMEEAFERE LT, fEREE/EYOEE. o
REHEWORR L AERAE, BENMITERS I UCIMTAEYOBRR LI REER LD
HITTVD, £FREED L VIIREUOKREMHGOI/EHINE L, NERMOENREEF
- DV E L DRI REREEND L0, BERERR CITEERESYEIC L 2 BIL
DLEREHRFLTCVD, BETET -V I0nTiE, BYOSIBREEEORE Y
B, BEPOBFWIMSTAZLOLERLETAL TV,

BEBRKMORBREFSTICETE, E5Rkv LAV T7EE (1986~90%&E) Tk 3
HHZBEEME LTHREL,



VHFE, BRBOBRE. ERXEY -—EA0MHS, ERHASB L UHEBOWE
ekt L TEM L. DARBADERILEEFLZES Z L,

HEEEZMEBENGRT 5L & BT, [UHEWE LITRIES EOEERE TOEREME
BEB 2 M/ L. BIFHAOEHE GBI TH I L,

BESH O ONEEELRE L, AL BEEEOKED &N BRFEE R -
EHT DL,

CNLORBEZBEMLT A EI28 ), B MBOAETEKEZSLEL, i, BAH
DFFBEEZFEET AL L BT, REENOEA LIFEHE 2 ER LEBS LR E,
NRERFI DAY B MA TE 2,

1986FEICAFRIN-TEEKREE (IMP) Tit, UTo L 5 IcRBEZEOREHEL &
EFELTWA, '

FAEEEOR (NEP) 2B s S BBICAH L -BRERTER T 50, HEXE
THOREZIRET 5o

ENICBFT 2 RABREZBEREPOBENCHHT 2R 2HRT 5,

EEEMNIOBRENEBENZHEET A LICL), LEMTETE~ORBHE
BIZE TOEMEREZED %,

R, ML, BERIGE. SEEH, FINEEEIL. BHEROFFEERE &,
EREEICEIRT 5 & IAHMWBOTKREL, 72, BREWAERE, O3, . LK
B BRELEER L. LB SO THMAOBEER LR CEECHECO L) 24
THURUZAEL TS, SROEMMIECRAIL, TEEARFEOENHEDO—D
&&9‘(‘/)50 »

191478 . < LA ¥ 7 BUFIX1990FR10FE B OB HE R BER (NDP) % 5 TNIZE 6 K
< UATTEE (1991~95%) % AT L, FRABBORIE. 19714 2> 519904 F T D20
CERICh R AEORBERBEOERFHE Lo hTBRBHEOERYET 2, 20H1HKEICE
HIEMOHE - BHREEIIHT AEKRLEOHF LVWEALEHZRLILIOTH S, ¥
RARBROBEIE, RV A VY THEDILLRAIMELAESZHET A7-DIXHFEOL
NERREEZTTOLILILBPN TS, AELRELIBAITAIHABEEIL, TC
DIV AV TERSEEHEEORRICBMT A LWL L LY, ZhIC L D) BIEH
GRELEROAKEZHELZDDOICTAL DI, BREREHAEEELHVE L



FREEBROBELZITHNTWS, FLHRARBORIE, 2014 - BEEEEEDE
D702, REHMAOBBHLZBAZKAHRE LTW5E, ZOEXHORITI, BHE
FEOFEHF L VFERICL), BEREICKD LN AHEMEL > REZIHMISET S
EAEVWHTKEL Z2NELB13E, BRERECIVESINLIENTTRTOYVALVTH
RICFFIITESINIBERLHERELE V) JIlH B, Tl & DIz, AL, #
DEE BBV ELE 4 ORBORE L BELHESEBBHROBMICILL., REF
FIORBESOTBICEATAI LT AL TWVA, '

EORTUVAVTEIEICBWTIL, FRERKROE SR BMAELT 2 -0 08 % 21K
2. TORBEELY VA VT OERESBROLER L EMOEESES TMLICED T
o RUAVTREFCOEEHHEPICFRHINIEELEMBE L ERAFEOREER
BOEIZITIE L TWL 72DI2, BEZFOLODENIKOZEER TH 5 EEEDH
EERBIEELTVA, T, FLABILTWBRREBLZO—FTRINDODOH
BEEEMANOBLCER LOOHEYEFERI T L7010, BEOFMFH2HET S
ZEELTwd, BEBAORREICIZ. BHERBORRE., BEFENH OB, £EEED
BREVWHHHIED L, $72. FHRETBRERFEREORELARL V) Z2HEEDLDH
Bo CDEI) REBETTEERLZHEART L7012, XD L) ZEMKELORREEY
BEL TV,

THHROERL/NROEFAEFEREMOREIC LY, B OEREER E
AERBF 7R & 5 N ETR A ESR AR O 2 H B E BT
TRILVE RIETEE) & RERA % FLE R EOKE

72, ZOMMAOERBRERII. VT NMEEOEVEROEELHIE L)L
FILJIITEBMICE 5 BEEHAORE. BN IEXLOEEOHARL. BRHEOER
ACEBI OB AT ERNE LTERTALE LTV, TODL ) REEEICETX,
FEOoXRY VA TTEIEMEFICEMKEERMINARETFE L. £5XFTEHMOERED
23%IBICH LT H90E~ LA V7 FLVRES L. EFEFHISHOBEELHERP RS
L Twns, :



3. ZERSHKHXEIEKEREA AT E

i

3.1 FEOE=R
(1) & =

EETLLYTHEEBEEFM., CRETEILATYTELIBTERSI SR
PEKEE 278X, B 13516,3550alE T 5, CHNOEEORHE - %5 IES
X, EHETERERESNAROEMEXD L IBEAEBRORAEEREERED—
RELTEBIN, BIHOEMIEKEROMEFERES I IZMNEAFEEIEKSOE
EhoTWnh,

¥BEILATTREBRELZL IS - 57 7m0 RBPEKEZEEBFBXIZBENT

W, FCFAN—L, TA, aatyy, 33T, I—¥— L EOKEERIFHEES
NTWBED, LET VAV TEBED IS V&Y - FLUFITMOE#EKEEER
WX CE, KRBEBENTEEDE o Tnh,

POKBEOFEEE L. BELAEMIKD TR LEEEEZE T X TiTbh,
FITRESINTHKRBEE L BT EMRORE - BMILEBIBITT 5, FITOREE
BILEBEOKBWEMLZAZTODNT, BENTIEISEICIHEREETHEKRD L
CIZEKZ ., (EERIOREEAR - BRETZR L THE SNLFEDHRAIEAK L,
BEZHFCLEVIDDTH S, LPLEFSL, ZOFETIE, B, BRELZLTICR
IR, TROBBHFECENEROHBIBMERFITILALCEREN TV,

BE, BFEOERBIKEEREMBROKRIBIICBNT, F—HEXOLED 5 W»IidfE4
O BEGERE CHREPEKIC L 2 TARMET D L CIZHEKBTEARRIC L 2B KEEIRIE
ELTVw2, BIZIETEERELUTORNEHDOHETD. BKRKESKI BHEELEEE
WCHE U CHERBRBER BT A C L ITRBE L., ERWICH TR FEEDORBLTIC
BTT2EENEL TS, ZOI0EXTHRE L THRED U ISR ICHE TIRIE
TR, BEKBROKE % B, BEFHNOM TR 2 35S EW OBBE RO & & AMERH
AT b TV BEY, BROZ L PO LM ORKFEEREREIIBIERT LI L
e ho —H. BEOEAKBEEIIHED 5 Vi3 HENHHD O BB HBROIKEEDNE
EKMEICEEZEST, ZOKRL L TEREXAIROREF R HE L. RRIO LI

CHEKIC L MBI TOAEL, B L IPKBEDONMERRIEAR L 2 5 72DITHIKRR

EBITHEND D, T7z. UMEHHERFOXTRIEY & MWIEWICEIR L2256, BRI
ROV T DOEAICEIIIIFIETE T, T & ERRIEY ORBE O ERFRIC X
D, HEKARED L CIAFEPKMEZ RESE TV D,

< LAY TREDIERZ BRIV, REERICBIT 2 5 BEBREIEEC 2 ->T b,



FELAEMTAEEREZRRL, A Y FAY 7R EOBRBEARII L CTEEHH TO
RUVATVTEN—LFT ANV, Th, 2a7OWEEEFHELHEREL T DR, B
HRUZ)DINEMIM L 2 BEAERB EIEHEL Lo TWD, COREDRBRRIZY
720, BHHEKEERRERBEICBWCIIHROKEEEL, SOICBRFBREETE
HXIHE L THD L2 KERERORENRKD LTV D,

(2) & #&

RUBPKEXLTE T 5 BEAEBIEKBE T, 0 L) LHMNWRELHBERL, »
DNRDERBE L b TCAN - REANFIRETHLAT— FOBEFAEERN ELE
B 2720, BMPEKELEEBRBX 203210 - EBEXSEEROBERELLEHTH 5,
REFEECET RERICBNTH, ZOLEVEELEHEDO/NIEEFTREIRE K,
T MBHAEEEOAMEL L ICEHMBHFEE, —REXETMEORBM AT -}
BREIETHLIAPREVILEPL, FORAEBICHCELER> TR,

L) LERLERSD ), BELAERIFKR IRFRBIDKEROFEM, TEE
BORBE L, KEBFEFKRORAR L SA 0y MR ICBIT 2ERREBROER. MksT
B - EREN- L - MEREH . ERE~- 27 VOER. BEEIREBR 70/ S ALZDE
M EOVEB I 5 —EDREFEZ2E VT LHLI L E L, TOEBRAIEZRER
EBICOWT, ARICRESNTWAIICAEMRICH DL EFL C& /1

3.2 GEIEHXOBEE

BHEOXNE & % 2 AT AP FEHR OMIISH & EERE % b T g Mo
SAHRBERBILTO L B) THo, FREIRAL L TI988ERMAD S OTH 5,

(1)~ A
7. A O D 18AAL B ALOHERR0%
4. AO—A%7-0)GDP T2562< LA VT RV (12.85H)
7. BRETEE o 12,100t . EHEFEEICH 5 HEE29%
I, BRHBERE . 5.6/ha, MEREITHT 5 HER2%
*. KHERE . 29,600ha
g1, KEFEMVEYEEEEAE . 8,500ha
. MM, REEERE :  11,900ha
7. GrEHEKERE © Oha
7. PEKEEBREH 0
I, FESEEY )



(2)

7 5

7. A O
4. AO—A%7-9)GDP
7. BR#HH
I. RHHEEIE
7. KHERE
. JKEBEIEYIIE R
¥, REEEE
7. EEYEXKEE
7. HEKEEBXE
I, FEFEEY

(3) ~_FUH
7. AN O
4. ANO—A%/2)GDP
7. BRMHEE
I. BHEmEE
F. KEERE
7. KEERlERRE EAE
¥, M, REEEHE
7. ErEYEKERE
7. PEKEEHXH
o, FEEREEY

(4) ~=FM
7. AN O
4. ANO—A%7-)GDP
Y. BERHFEH
I. BHEEE
*. JKHEmERE
J. RETE SRR AR
¥, MH, RS EmERE
7. ErEHEKEE
7. PEKEEHBXE
I, EEFREEY

127 A BN AOHESS%

2,431 L A4 7 BV (#12.165M0)
93,0004, I 5 HFEIT%
46.477ha, HEIFEICxTT 5 H#499%
145,100ha

83,700ha

21,900ha

81ha

1

7K

110N B A HER2%
422V A4 TT7 FIV (#21.15H)
28,2007, EHFEITHTT 5 HE13%
7.2 ha, MEFREICXTT 5 EHET1%
20,500ha

45,800ha

6,400ha

21,864ha

10

Th, FANI—A, NXLF v T, BE

2015 N, BM AOHZET%

2978< LA T FIV (#14.95H)
79,7001, SHFEEITH 5 HE20%
59.1%ha, MERIZHT 5 HE28%
55,600ha

485,000ha

36,6000ha

117,919ha

37

FANIN—L, I3TFT

-10-



(5) &5 vT— LM

(6)

(7)

HIN#EHH TN

A O
AO—A%7-9) GDP
BT
B

7K g

TR SR B B T AR
M, R EEE
FHEPEK R
PEREE X K
FEREEEY

ATYEET UM

HYN&FNHTAN

A O

ANO—A %729 GDP
FERMHE
J—3: b NI

7K H AR

K EE B e B R B AR
M, R EmE
FHEFEK A
PERESE# X
FERFE Y

5 v

HIY N #ENH 3N

A O
AO—A¥%47- ) GDP
ER MR

R HFEEAE

7K H A

KA B F s EiE
S, R EmE
FHEPEKERE
PEKEEHX
FERRE Y

2045 A, B AOHES2%

56827 L A7 KV (#28.45M)
40,8001tt7F ., SR EUIIIT T 5 9%
34.5/7ha, MEREIZxTT 5 3%
21,800ha

301,000ha

11,900ha

163,074ha

62
FANVIIN—A, TA, 237, I—b—,
aaFvyy

6675 N, B AOHLE0%

34657 L A7 R (#17.35H)
30,10017 . St EICHT ¥ 5 HE21%
3375 ha, MNEREICKTT 5 HER9%
12,300ha

296,800ha

8,800ha

5,976ha

8

TAh, 22F9

5100 A B AONETT%

3,080 LA 7 Fv (H15.45H)
12,1001+, SRS 5 HE12%
12.8%5ha, JHERKICHT 5 HET8%
10,700ha

114,900ha

2,900ha

13,916ha

5

Th, aafyy, R

-11-



(8)

Vak— VM

HN N 4% 3% H3 AN

A O

AO—A¥%7- 9 GDP
BFRFE

R HAEE

K HTERE

KA mTE RIS A
JHib, A E
sHEPEKEE
PEREZEBX
FERIEEY

(9) 73U

(10)

HYNY#3¥H3FAN

HI N &SN H TN

A

AO—A¥%47:- ) GDP
ER

B R

JK HEf&

KB mTEY BRI R
M, R EEE
ECIE: [ NTaEi
PR X B
TEFIEEY

LA X

A O

AO—A%7- ) GDP
ER T
BRI

JK HHEfE

K AE B By S T AR
M, REEEE
FHEPEKETE

Pk EEBR I
FEERIEEY

1995 A B AORES8%

33767 LA 7 v (#916.95M)
44,700t 7, SIS 5 HER11%
123.3/7ha. MERITHT 5 HFE65%
7,600ha

1,180,900ha

45,200ha

148,947ha

15

Th, aaFyY, aay, R

115 A, BF AOHET4%

29027 LA Y7 Fv (H155H)
23,8004, S HEIIH T 5 HRI12%
47.573ha, NERICHT 5 HE13%
24,800ha

422,000ha

24,600ha

3,409ha

2

FANIS— A

71N B AORES6%

5952w L AT 7 FIv (#29.85H)
49,6004, RIS T 5 HE36%
26.7/7ha, MNEREIZXTT 5 HE21%
35,400ha

196,500ha

19,000ha

5,060ha

10

IKFE, EFP3E
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(11) 75> % UM

(12)

(13)

HYNHFNHIAN

A O

AH—A%7 ) GDP
BT

R HASTE AR

7K HIETE

K AE 7 AR AR B T AR
it N e T
FHEPEKEE
PRBEFRBEH
EEHEEY

VEAVH

YN &EFNHT AN

A O
AO—A2%729)GDP
B
BEHAEE

7k EHTE T

TK4E P mn VB AR BE T FR
M, R EmE
EFEHE K ERE
PEREEHXE

F BRI

VAV S

HY NS &3S H 3N

A O
AO—A%7-9)GDp
ERMH

B HA TR

K HTEME
KB e BB AR
M, R EmEmE
Pk EE
HEK S X
FEREEY

125 A B AORZE%

1,553 L A7 BV (#7.85MH)
70,4001, St EICT T 5 HED2%
35.0/7ha, MNEREICxTT 5 HE23%
79,700ha

278,100ha

26,600ha

13,403ha

113

KRR, B3

14475 N, BN AORES%

4,001 L A7 P (#2045H)
89,0001t 77, I T 5 H#E35.3%
66/7ha, MEFEIZFTT 5 HE%

50,100ha

596,400ha

58,590ha

7,318ha

3

FAWIN—L, TA

16870 A, BT AOHZE80%

3,552 LA 7 FIv (#17.75H)
74,3007, SR 5 HE24.7%
NEH

143,900ha

298,500ha

B

15,386ha

12

J3ayy, 237, I—k—
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MIAT7T— P OBREREICDETHLIAHIKEL, FFEHORHERIELETATY
5o

(2) EHFBH

RVA VT T OBFRE MY KREEE BB 2787 BT 3 RIC, EEAaEEn o R
WA o, BATEHRERIGER ¢ 258METME - BH L, #F - &5 - 118 - B0k
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572012, BMERARTELRNELTEE=S )T - TurssakbhIbn b,
o7 T AT, RETERAERTE. 5I&HwTiTe) & LT3,

3.4 FEIEOBE

(1) FIEOBE®

RETEOBWIZILLTOE BN TH 5,

7. BAFRMBIPKEREREHX 2 AFIC, FREE & ESHE 21T2 ),

1. MEL. TEWRER., 2OMOBEERICL ) FHEXEHEH L, FRLFNOERIZ
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V. REBXZEEL., SKkBLUKERICHEL THREAE - BBe1Tk ) L& i,
RPEAERARTELZARTLETHE=SI Y YT - FUurs S22 )3 LD5,

I, RRBRCTHEOSN-HMRA 2L DT LD, TREHEKREEEE - 375t BT - #i%
EH - ERFRIIRBEIERLEDIT, BHHEKY =2 T VEERT 5, 20~
ZaTIVid, BHHEKERORE - REF - L - #REE - EFICETETO
HEYEEL, A% - REANFOSBHICERLZD D LT 5,

(2) ErEIDOERKES

< VA Y TBFIL. BRAERGFOERICHE L. BORMRET 42 5 I BRHERE OH
BEEKLTHEEZEE S (Steering Committee) B X UENMREFT2EB L T A2EME
B4 (Technical Committee) 2 ETH L &L TWVW5B, B IEHEFEELHET. #
FIIFTBEEMRENENFNEBELHL T 5, AFEIZOWTIE, BEFRELETA
FEXRTEVEERZRESER. RXAERIKBIEBRESENEZEXEELHY TS
FETH b,

AEB LUREEBOEEIIOVW T, RESERIFKE RHIKRFHEL L, &M
BT ERSE KR A B REE R T & T 5o |

7. BAFEMIEKEXERMX O BEFM . BA2787 B0 Rk EEERMBEK ¥
I, MR ENEAINRO-DDA Ry M) —RBERTE S FEEH I,
BT HFAE, BERAKE, RABEOHE LR, JKki b It E R
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EAEHIN., BRI ELREICSZ TWEHEE, #H4 - BiKigE, B2agmkE
o UNICHEKHRER - ERICE T A& - fIELOFXB VAT 05285Lb0 L
Th, A VRV M) —FEERZHEIC, KUMXOBEERRI LML, HES
DB E EDYED B VIIRBELRE T 5. CORFTHEREBEF X, XM
B x1T7% 9,

4. BTEEEOCREL : B L/-HESOR 2L LBTEIRERICERT A D2 BH
L., TOXREENMRIEIORETOL, BHEEKETE - REITEXERELEY &
DT LR, TNITIIMEROMER: - EH - EHELED S,
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EHX P BEET S,

-15-



L.

(4)

REBXOFMAL | KNARBXEHIRIZ, B, BR, HEREFELATLOH
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WATOFTEEREITER§ 2 RHPK X QBN REEEHEOTE

BEFRIPPKERERWX IR 2 EEEHRDO T — & X — 21l

| EMPKEROEREE B Y A7 ADEREL b 0N AT
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Téo&ﬁ\%:&UVﬁ%mﬁﬁtLTé%KﬁﬁM&H%EWTéC&&?%ﬁ‘
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(2) HFEBHOER

RUVAVTHRAORERE, O ERICELFIEE . A OV TORREBEOER
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7. REOBREEBBMOL Y T3, FREBRBEIENUTE, AT EELE
BHEKBOMEL 25, BHPKEZ P AARFEICOVTE, MEETH
RICERIEL-BHMIFKEOREEEL L LTHEELTWLLZ LT, BRADEMH
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T, BREEAMOERHED VO ThH B ERIEMOEEER EICRT
REGEEEBEBREXRLLTLELR TV,
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4. FI7MBERERES - AREFHEE
4.1 EFEOER
(1) & B

BESOcmEl EDJRKR S 2V 3B EEISB U LOFRE TIEOS AT 2 EH AT
77 7 MERIZ166ThafFfE L. MAREHE1,2457haD13% % DT 5, TN 5 DIEH
W EXNT Y TV FYUNRZARUNT VIO T RFEE R ERAEIER
 HHIEELTwA,

FI7 77 MOLHERDS0%IE. AEILIBIEESEETIED LOIBOEVWRRL
BOGK T2 PHEBRE LTHEELTBY ., EEH0H 5 REZEFACETHEL TV
Vo LU, MOEAO1705 ADOKRGH BEAEREITHE L7250 20% D HIFICEF L
TERELTWA O, A\OBEF 1 FHFFOL-)70AGEIEL. MFEHORAZKE
CEREL> T, CO#MBOTHERICITHFRAZFIHOKBI L Lo TETWA,

—7\ B7 77 MORREBHIE, AREILMICBS TR B L BELE - K EZZBOF)
BICEINT VD, Liodto T, RkGTHEROREFE 2 HIH L T 5HERNH
REINB%61E, EF4BRAEZAABBCERFONOENCLY V0¥ Lo0d %Y
777 MOBREHERFIC, MUBOHBFE - FIATR 2 LHEFRLEMT S 2 &7
WHEEL 25,

REBSI—MIFZRBEL LDRBIIH - TH, £h% ) I BIEWRE B G
LiBo. 72, BRiE - R LIRBREBZAENH 5 V3B LE L TAATAZ LD T
3%, FTUIMICBNTIE, RERHER - AHOBESBIEWIRECRES N TN S,
FIT s MBEFRERE, BRERNOE—EEE LT, MARSH T 5iRKRIEOH
MEFHEREENE L-RAE - ABTALERL, CNITCLOHRRZ IERZ2L
CIRESROBEMGR L L LTAKR Lz, 610, MEEIRITE L RR BRI
ol A5 FEmicRRSBHRES & R L. RKBICE L B0 RERRLTo Tw
%o

TERER L - FEABRY B L, BEHEOAE REWISRIES N, RERHIICBITAZEN
TNDHRERUDPHLPIZEINTWDE, LRI TY I, FANWS—A, 33F Y
V. G0 T=Fy, RNy a =, FFN, I—b—, F83, FxvHiN
AT TV, AL T, $IALE, Yavul, F75hETHE, HE, Y577 %
WREAF R EOBREBEETIE, RREALECHIRTOT I, AN 2H 50
v vy PNORBEFZICBA L, T, NEBIEKRTIE, BROBEAELR
TWERT B0, HIkEZROBBLERL TW5,
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L2LEaHob, 537782 RKRBERE - FIHIIED THHOREICHY, F
ZEYOBFEEL RREBHICEE ST H-DII3ELOEEER 2 HR L 2T iER
b, UETLZ2ESFEIL, YSU I MOEXBRERENSINE TITENICERL
TERREKBHACETLIEZED /I 2iKA L. ERNPOBIEREREE L LT
WKEBRBNBREBLT AL EZDETHEELRETAILD2HTH A,

(2) & #&

Vo7 7 NOBHFORBEEEZRBARIE, yY~5NVBXTITH - Y NZRD
MEXREARZEEE (JADP) FEEXT, WFRLIBREXELFTH S, T2, BREH
DEERETREE EFATREROBAFE L RANICHRET 2 FFAEHS B ARBHAFCER
4B L FUNESCODF T X 1) 1989 M 5 19914 IZ T CTE B I N7z, —F. 199040
AT TBROEMBEICL Y REFOH U 7 NEBERBEPHEEICBWT, RBKRE
WL G2 OHIR T XIHRIC L/ZIADPO EHHIRE E NI,

ERBL7-—EDOREFICLY, 577 MHADRKREBERTFTICBII2REEFERFEL 20
FRE TR, BEXREEMN AR L REMIBOKFT &, BEMBERBREIKT L,
ZZT, 57 7 MEAFLELRE, BRREBICBWCEEEY EBEERECEET S/
OOEREMARORBEZR A L L L, 1990FE8AIIT L A ¥ TIHEREPAVPVHKX
L - N SRALGTERER Y L. BRBFOEMB I & 2 REEBRNERE
BANDOXETEFLTE/,

4.2 FIEHXOBRE

57 7 MNEIIIER - R TES FAROEBTF34 Fhal BRTESEEKD
BHTFEH1667ha, BEHU200ThaDBHTFESHE L TWb, —F, Medo2EFHE
HER 13348 Thad 5%, €D 9 LR O BEF HEMIIHN37Fhat RELN TN 5,
52 ) OH, FEBEHAFIC1645ha, BT HIE 147 Fha$ 00 L. KESD55 H
ELTHHINTY S, RBEREH 166 Thad HIRF - BERSMA L RAENRELEDL
FOMBEIIER- 1 RUR-2ICRTEBYNTH S, T2, NEEHMOREMBAES S 7
FTORBIMER, HE, FLRBRABELLUTICENTEOTHE, ZOFHTIo L DE
HOHEWAY YRy 7 BEBRGORBRHMEIIR-ZICRTEBY TH S,

L ARY VR JEERE 196652 F U TERNICH K. 105ha?) HERHIZ BV TBE

3SmD BRI U 7 VEY Bk BR %+ E
- v RER 19774 ER ) TR VU XTEWICHR. 140haDHERHIC B VT,

BE1m? 5 3mD iR e ik 38 1T E LR iR Bk & £
Hio
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AYHATRAERE 1980 Y TETENICHR, hanRE#MIcB WT, kS
AL T T A - —EVEW ST A ERRBRTIEOHMERERTE
Mo

AVHAZ TR 19REY THTENICHFR. 82hanRERHICB WT, EKHEK
RRLIBORMEALTY T - B EAEH OB REE T £t

IS T RER V1991 I ) T ERICERKR. BhRRIBCELCETE X
DEIRAER T Eio

CNETORBEZBL TRIRSNLHEEW L ZDINT 7 — VBT ) DEIZRD
BN THb,

-RER 284V T vy TV (40ton) . TN (46kg/E)
YA TA A @%g/ &) . F7IV (9kg/ &)
Fy7—=%r (121kg/&K) . 28y a7 —" (4ton)

SRR XA 7 (34ton) . ¥~ T (390n)

BRI CBEE O ¥A4Y4 (12ton) . A2 T (6ton) « T3 T H (15t0n)
¥ <4 E (l4ton) « F+ v ¥/% (50ton) . V4 (2.1ton)

LB 437 (07ton) . P Iw (2.5ton) . 2—k — (6.3ton)

27 (13ton) « 23+ vV (L.6ton) , A IS—2A (19ton)
+ T (17ton)
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£-1 ¥77 27 MEBREHROHIBE - BE DA
(HAL : ha)
&K FRBRK TR IEH XTEW TG
X T ® B 4 EEE a5 (%)
A RA AV 15,300 149,200 164,500 952,700 17.3
AYT7Yy 56,700 277,600 334,300 964,700 34.7
v7 43,300 497,500 540,800 1,288,700 42.0
eIV 28,500 394,200 422,700 3,894,300 10.9
YNy 9,800 15,500 25,300 779,000 32.5
)74 28,500 141,400 149,900 672,100 22.3
ne b - - - 3,893,400 0
NN 182,100 1,475,400 1,657,500 12,445,000 13.3
#-2 REORKIBICFEDITEE
MUKAH Family,” ANDERSON
HE (Bf) IGAN Family Mukah Series Family
Rkt TBLLE |RxREE |TELL |RBrRLE
(25-100cm)| (100cm LA T) | (25-100cm)| (100cmELF)| (£&/2)
pH (1:2.5H,0) 3.8 4.0 3.8 4.3 3.4
H#RE (%) 80.6 - 75.9 8.3 95.4
AEER (%) 20.4 1.4 30.6 2.5 38.4
£8FE (%) 1.00 0.02 1.39 0.14 1.44
ERERAE(me/100g) | 80.9 8.1 69.8 15.1 106.4
& By h(me/100g) 1.30 0.66 2.00 1.60 2.62
& #YE 195 (me/100g) 0.51 0.04 0.30 0.11 0.63
BT 3/70(me/100g)|  2.67 0.68 2.74 1.96 4.00
BRBEEE - - 196 70 230
(g#moh/em 25° C)
# (ppm) - - 9.0 3.0 3.0
<> 7%~ (ppm) - - 19.0 17.0 13.0
H$ (ppm) - - 1.63 3.39 2.24
i (ppm) - - 0.17 0.36 TR
TNVI=Y A (ppm) - - 15 - 9
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®-3 AIRv 7 BBSRREFME

#2FY &E (mm) FARERY H K EHERM0O) | FHTIEC ©) | FH
19894F 1972-894F | 19894F| 1972-894F | 19894F [1972-894F | &/ i BE
T3 3 ¥ (%)
18 | 514 632 23 22 113.7] 115.9 29.6 22.6 | 91.1
28 | 748 481 22 19 92.3|  120.4 29.2 22.4 | 90.7
38 | 217 341 20 19 154.5|  153.0 31.3 22.8 | 88.8
48 | 253 247 19 19 198.0| 177.8 32.4 21.2 | 87.6
58 | 211 196 16 18 185.8] 196.1 32.7 223 | 87.6
6H | 183 163 13 15 215.6| 191.1 33.2 222 | 85.6
7H | 186 261 19 14 194.8| 194.6 32.6 22.0 | 86.8
8H | 159 186 17 16 199.2] 177.6 33.3 22.1 | 85.8
98 | 473 265 22 19 149.8| 145.5 32.1 22.5 | 88.5
10H| 589 349 24 22 168.6] 158.1 32.2 22.5 | 89.7
118 419 346 24 23 144.4] 1488 31.6 22.4 | 90.7
128| 608 502 24 25 117.0{ 110.1 30.2 22.5 | 88.5
££18(4,508 | 3,969 243 231 [1,933.7| 1,888.9
) REVEE : JbEEL 307 . EEZ110° 207

22-




4.3 ETEOLEN EAHEE
(1) FrEOLEN

LW, YT 7 7 NBRFISR KRR IRICEET /PR ERRIC, DNRERERD 5V
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DBRELEERITI—FEOKEICEZERIEHERBIZE ES o TV, £2T, NEHHAE
AT RO A NN LA DRBEEREEZET LA T — PERNADOBREREIE
TERETALLDIT, HEZ FVICEVWEREBHTICIE, <INV, AT AP NA
TIADPEEDE/MZBLTFHA IW3—4, 227, a—— XM YTy T VOEHE
EEREALR, —F., REREBHICEET A2/MRERERIIWEROMIEIKEFEL, BER
EMEPLBDBEINLIRBIIBIN TV A, KFHEIE, 7 7 7 MORKEHORE
RITh L B, BRBIUVKEBOBEERFEROBLYHAVELTE), B
FNFEEFROREYERERCY S 7 NERFISBELTWA Y Y HR-)V - FiER
EDRBHEEOREERE S BKEWEEMTIEDBFRRIFSTH L IAKREL, £
DEREMEFIELCLET N TV S, '

(2) EFH#EE

EREEFELRIR S LNARRE SISO T EFFA O 0 OFRBEMOEE
EHLPICT D E L DI, ZOBAD O MBAFFEEES N T TICERL T3 LRKRE
HMORBEHACET S/ N BIME L, BEERBWREL O TICRTICESET
R REMESTHL - BB 2, MAKSHET 5 RREE. [J&R. RIEY. KE
MOFEE ZERO L, BEERBROFERL TOEMART O /I L% N TL D D,
BE LRBBX B TRIEAAEL T2V, FLICBONLMREENEL, &
i - BB U RESOBRICLERERER - MIERE EON— FEOXESB LT
XIBHIE - W% L0V 7 MEOX KRB S HEL O ROMEFATAE Z RET 5o
EHABR LB CHE L -AEEREMFRE 27 VOMRICEDF LD, MRERLT
CRHEACEORBEICET 2, T2, CTORMOBCHEELARICED., REKEBOBER
EERELFAMO LN -EY 2 LB EFERENROFF S ET 5,

4.4 EFIHEOBRE

(1) ErEOE®

REFE OB #1Z, BANEICRREH 2 XRIC L7z BIKENDIRBERAIDA A 2 2255
Bz NELRERPNEFBCEEYEICRBTAZ L &, RREHICBIT HREERE
BELEEAOFRBAPLET A ANHECRECEICRESHE LIS T 0B
B2t siths, COZOOBWMPERTAZDIC, HI7 77 MNCHAHT B
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B R B 3 OB LR I BT, B SR e K E R D B
HIESTSRER S N4 Oy P EEPETERG L. BT & R EA RS b I ER B
DERBYRAILET B,

(2) FrEIOEHBES

T LA Y TBARE. BRATRGOERICE L. BURMWRE % 5 U BIRERE O
BLEBLET HEESLE (Steering Committee) B L UHMMWIRE 2B & T 5HWMEER
4 (Technical Committee) ZRETHI L& LTWw5, MEIHREREELET, E
SEHEERRENF N TNRERELHL T 5, FETHEICODWTIE, REFEELETRF
HERENEERESEE., VI 7/ MBFEEFRE (BEAL) PBHEERER
THYTHEFETH b,

FEB L UBTEEBOHEIC OV TR, V7 7 7 M hRAREERIKIFIE R E
YL, BESFCNCHNT2BH2ELNLFETD S,

7. FEEOBERDE BICETEAOY S 7 7 NEERETHREIEICBNT, B
ZLHEEE LTORRKB LU ERKEBOFMEERET L. RKEBHBOFHEFH
EREDERBRLFERT 5,

4. BHSOBFELERBXERERAL  MROBBFICHFAEL, BHEL, B,
Bk, Bl EEERETHIREOBGEAXRREXERMXIIBVT, o
BREMELZ S I ELBE~NOZECE TR EMERBRO DDA VY
M) —FAERT% D, AEER T, THFAFASE L 2OHR, ERHEEROKE
AEE SRR O CICHRERRR. BEEEOBIREMER, EEXEICH
THHRB L UHEMGOBR L ES ., BEEBICE 2RER{LOERE ZD
B LR ELDIDET B, A VRV MY —FAEERPOHH L-ERESOHK
Bi#EH 5 VIIREBELRET 5, CORFBRELE T 2, EERRICEZFE T
& EGHNEEZEET 50

Y. BARBERB L URBRUOKRE 1 3777 MBEL., TOMORKEREERE
UGS L URR AR SCh S TICER L TS 2RRHAA - RE
B3 5Bl 7z b B ER 2 ERE 2 HIRE T %0

I, EIFRBGREKEYOREE  MEBERAEORKHIABRS TCINTE TITHEIKS
NI/-EE L BV ERAKEDZMA. A, FE VAV TBLITY VTR~
V., FEWL EFOEBEEREE®ICB T 2THHRHMERT 2. EERBROTR L
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THEKEMEEET b,

. REBHMRXRORE | RRIBEHFELE T2 CHEAAKEZHFEL, COHHEDP S
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TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
APPROPRIATE TECHNOLOGY DEVELOPMENT
FOR
AGRICULTURAL DRAINAGE

1. Background

The total hectarage presently provided with agricultural drainage infrastructures by the
Department of Irrigation and Drainage exceeds 575,000 ha. Agricultural drainage schemes
are about 300 in total number. It is estimated that there are more than 2 million ha of
additional areas which can be classified as potential areas requiring agricultural drainage.

Until lately the main thrust of infrastructure development in small holder agricultural
drainage areas has been to plan, design, construct and commission these facilities. Whilst
operation manuals are prepared, proper maintenance of schemes are still wanting as has been
enumerated in a previous paper prepared by Shahrizaila Abdullah in 1986.

A project is deemed successful if it can perform as it was planned for. Many of these
drainage schemes have been successful in upgrading the standard of living of farmers as well
as creating successful downstream economic activities. In others pointed out by Chuah and
Lim in their paper of 1989, certain shortcomings have been identified.

Despite increasingly higher labor cost, the farm produce have to be continuously
competitive in the world market in terms of cost and quality. Whilst research in the
agronomic requirements for yield optimization have been prolific, the use of adequate and
appropriate water management for high yield production have been developed. To this end,
there 1s a need to establish an inventory of all the drainage schemes, to evaluate and to
overcome their shortcomings.

2. Objectives

The aim of this study is to determine how to optimize production in agricultural
drainage areas by using adequate and appropriate water management practices. To support
this, four primary objectives have been identified below:
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to survey and investigate all the existing drainage schemes in Malaysia for the purpose
of determining the present conditions and to identify constraints and problems.

to classify the schemes according to problems and constraints, type of crops and other
factors, and thereby develop procedures for planning and design of each class of
schemes.

to identify pilot schemes and conduct drainage and water management studies
including establishment of long-term monitoring programmes.

to present the results and findings in the form of a survey and evaluation report and to
compile and develop an agricultural drainage manual which could be used for
planning, design and operation and maintenance of agricultural drainage schemes in
public and private sectors.

Scope

This study will be formed of two phases: Phase I shall cover survey and data

collection and evaluation of existing drainage schemes, whereas Phase II shall cover the pilot

scheme studies and the development of an agricultural drainage and water management

manual as well as preparation of long-term monitoring programmes.

3.1

Phase 1

Prepare field surveys and investigation programmes to collect, process, review and
compile all technical, agricultural and socio-economic data of the existing agricultural
drainage schemes which shall include determination of items to be surveyed and
investigated, preparation of forms for data compilation, establishment of evaluation
criteria, etc.

Carry out survey and investigation for all the agricultural drainage schemes with

regard to, but not limited to, the following items:

- Topography, soils and land suitability
- Agricultural and farming conditions
- Ecological implications of drainage developments



3.2

- Socio-economic condition
- Institutional condition

Review and evaluate existing agricultural drainage schemes to assess their
performance, to identify problems and to examine options for improvement and

alternative drainage strategies.

Compile the results of survey and investigation including identification, and
categorizing of the constraints and problems and strategies proposed.

Select pilot schemes for drainage tests and water management studies to be carried out
under Phase I1.

Phase II

Phase 1I study shall be carried out on the selected pilot schemes upon agreement by

the Malaysian Government to such selection.

a.

Collect additional data and information on engineering, agricultural and socio-
economic conditions for the selected schemes.

Establish drainage improvement and/or rehabilitation plan including design of
additional infrastructure, installation and calibration of measuring and data collection
instruments necessary for the Pilot Scheme.

Propose suitable implementation schedules for Pilot Schemes with due consideration
to on-going farming operation.

Carry out drainage tests and'studies based on which an agricultural drainage planning
and design procedure is to be developed.

Present the water management results in the form of report and a manual for
agricultural drainage planning, design, operation and maintenance.

Prepare guidelines on proper water management practices in the section on operation
and maintenance in the manual.
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Prepare long-term monitoring programmes to continue drainage tests and studies in
Pilot Schemes.

Report

The following reports will be prepared in the course of the study.
Inception Report

Thirty (30) copies at the beginning of the Phase I study.
Progress Report (1)

Thirty (30) copies at the middle of the Phase I study.
Interim Report

Thirty (30) copies at the end of the Phase I study.
Progress Report (2)

Thirty (30) copies at the middle of the Phase II study.
Draft Final Report

Thirty (30) copies at the end of the Phase II study.
Final Report

Hundred (100) copies within two (2) months after the receipt of the Malaysian
Government's comments on the Draft Final Report.

Time Schedule

The study will be carried out in accordance with the schedule as attached herewith.

The study period will be 24 months not including monitoring period.
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Description

Consecutive Months

Ist 2nd:3rd 4th Sth. 6th 7th 8th Oth 10th 1ith12th 13th 14th 15th 16th I7th: 18th 19th 20th 21st/22nd 23rd 24th
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Phase I

'Field Observation Test

Reports IC/R IR

LEGEND

Field work
trzzzzZz73  Field work to be done by Malaysian side

C———— Home office work

IC/R :
IR :
PR/R:
DF/R:
F/R

Reports

Inception Report
Interim Report
Progress Report
Draft Final Report

: Final Report



TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
PILOT DEVELOPMENT
FOR
PEAT SWAMP IN SARAWAK

1. Background

In Sarawak, peat or organic soils are defined as soils with organic soil materials of
more than 50 cm in thickness or organic matter of more than 35 % in volume. Peat soils
occupy an area of 1.66 million hectares equivalent to 13 % of the total land area of Sarawak.
Peat soils generally occur in the main river basins and flat valley bottoms along Baran, Rajan,
Saribas and Lupur rivers.

In the State of Sarawak, 80 % of its land is unsuitable for commercial agriculture
because it extends over mountainous interior areas and strongly saline or peat swamps.
Although its average population density is 12 persons per one square kilometer, the total
population of 1.70 million is mainly concentrated in the remaining 20 % of the land which is
suitable for agriculture production. Usually the peat swamp areas in Sarawak have good
accessibility and favorable terrain compared with the mountainous interior areas. Taking into
account the pressure for the limited land resources which has recently grown due to rapid
increase in population, the peat swamp areas will become very important land resource in the
near future when the existing constraints to peat swamp utilization for agricultural purposes
can be overcome.

The Department of Agriculture, Sarawak, has already characterized peat soils
observed in the State through its main aspect of research works and issued the results of
characterization in and the form of several technical papers including soil maps. The
Department is carrying out crop research works in its five peat experiment stations of which
locations are selected according to different peat soil features. Up to date, a number of
promising crops with those agronomic requirements have been identified resulting from small
scale field experiments. Those crops comprise sago, oil palm, coconut, rambutan, passion
fruit, guava, coffee, tobacco, cassava, pineapple, watermelon, sweet potato, ginger and
okura. Agricultural development agencies under the Federal and State Governments have



embarked on large scale planting of sago, oil palm, and cassava in both peat and non-peat
swamp areas. The Department of Irrigation and Drainage, Sarawak, has provided small
farmers with either irrigation or drainage system to improve their crop cultivation fields.

In order to solve various problems of peat swamp utilization for crop and fish culture,
however, it is urgently needed to develop appropriate crop and fish culture system as well as
proper water management techniques in a practical manner. To do so, it is indispensable to
integrate various know-hows, after evaluated from practical viewpoints, which have been
accumulated through experimental and field works done by various agencies concerned in
Sarawak.

2. Objectives

The main purpose of this study is to give basic data on investment performance to
entrepreneurs for making their decision wether they venture into commercial crop and fish
culture in peat swamp areas. Another main purpose is to furnish Government officials with
necessary information for recommending involvement in intensive cropping in f)eat swamp
areas to the existing small farmers. To attain these aims, pilot scale demonstration projects
are to be undertaken in certain selected peat swamp areas focussing upon accumulation of
practical information and data through long-term field trials to test some promising crops and
fishes by integration the present know-hows. The major components of the study are as
follows:

(D to select suitable site(s) and promising crop(s) for trial field operation in peat
swamp(s) through review of previous experimental results with preparation of
operation programies.

2) to establish trial operation field(s).

3) to carry out trial field operation and economic feasibility study on crop(s) to be tested.

3. Scope
This study will be formed of three phases: Phase I shall cover review of previous

studies and prepare of trial field operation programmes, whereas Phase II shall cover

establishment of trial operation field(s) and Phase III shall cover trial operation and economic
feasibility on promising crop(s).



3.1

Phase I
Phase I study will be conducted for twelve (12) months covering the following items:

Review the Sarawak Agricultural Development Plan with regard to its basic strategy
to develop, use and preserve peat swamps.

Carry out an inventory survey to determine present situations of all existing and on-
going agricultural development projects located in peat swamps areas. Pay special
attention to identification of problems and constrains, especially environmental
affects, born from peat swamp development and use activities. In the inventory
survey, include the original land use plans and those current conditions, the designed
capacities of main infrastructures and those present functions as well as O&M
situations, agricultural production with its present levels and constraints, and actual
effects of project implementation on environments. Study countermeasures and
alternative plans to overcome constraints to be identified through the inventory
survey. Select items to be further studied in field trial operation.

Review all experimental results and practical know-hows regarding use and
preservation of peat swamps accumulated by Sarawak Agriculture Department and
other relevant agencies which are involved in agricultural and fish culture
development.

Choose one or two crops to be tested under field trial operation by screening
promising crops and fishes taking into consideration market potentials in large
demand centers not only in Sarawak but also in Peninsular Malaysia, Singapore and
Hongkong.

Select suitable site(s) for undertaking field trial operation to grow promising crop(s)
to be chosen taking into account peat soil features. '

Prepare field trial operation programmes as a result of detailed field survey to be done
in selected suitable site(s) with determination of field size. In the Programmes, cover
trial operation items such as cropping system, soil and water management and
mechanization, operation methods, annual operation plans, required infrastructures
and experimental facilities with purchasing and installing plans, and cost estimates.



3.2

Phase 11

Phase II work will be undertaken to establish one or two trial operation fields in peat

swamps resulting from the Phase I study for six (6) months after getting agreement by the

Malaysian Government to site selection. The major work items are as follows:

a.

3.3

Prepare trial operation field(s) including irrigation, drainage and other basic
infrastructures.

Instal necessary experiment facilities in trial operation field(s) according to the design
made in the Phase I study.

Prepare seedlings of promising crop(s) to be tested in accordance with field trial
operation programmes.

Phase 111

Phase III field trial operation will be continuously carried out in one or two trial fields

for thirty-nine (39) months after completion of preparatory works to establish trial operation

field(s) in peat swamp(s). In addition, feasibility study will be made for tree (3) months

referring to the results of trial field operation. The major work items are as follows:

Undertake field test of cropping system which is becoming an important aspect in peat
soil management. Pay special attention to crop rotation to assist replenishment of
nutrients by inclusion of legumes or the use of leguminous covers and shade trees as
nitrogen fixers. Quantify the rate and quality of N-fixation.

conduct soil and water management test to grasp the optimum water table for
promising crop(s) to be grown for the purpose of obtaining practical data to design
the required drainage system.

Carry out mechanization test focussing upon the economics of crop production in a
situation of escalating labour costs and in view of some physically difficult tasks for
manual labour such as drain construction, jungle felling, road construction, land
preparation, cropping, harvesting and transport.
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Undertake economic feasibility study on promising crop(s) on the basis of data to be
obtained through field trial operation, providing entrepreneurs and Government
officers concerned with useful information for making decision whether to venture
into peat swamp cropping and recommending peat cropping to small farmers,
respectively. Include preparation of a guideline to make economic feasibility studies
on other promising crops not to be tested under the current field trial operation.
Report

The following reports will be prepared in the course of the study and trial operation.
Inception Report

Thirty (30) copies at the beginning of the Phase I study.

Interim Report (1)

Thirty (30) copies at the end of the Phase I study.

Interim Report (2)

Thirty (30) copies at the end of the Phase II work when the trial operation field is
established.

Annual Progress Report (1) to (3)

Thirty (30) copies at the end of every twelve (12) months during the Phase III field
trial operation period.

Draft Final Report
Thirty (30) copies at the end of the Phase III field trial operation.
Final Report

Hundred (100) copies within two (2) months after the receipt of the Malaysian
Government's comments on the Draft Final Report.



5. Time Schedule

The study will be carried out in accordance with the schedule as attached herewith.
The study and operation period will be 60 months in total not including field trial operation
period.
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Estimation on the Design Rainstorm in Peninsular Malaysia
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1 [Sanarahan River Basin Study Ministry of Agriculture,1984
2 |Kalaka-Saribas Area Economic Planning Unit,1985

Integrated Agricultural Development Programm Feasibility Study
3 |Besut Flood Mitigation Project Kementerian Pertanian Jabantan

Parit Dan Taliain,1988

4 [Western Johore Kementerian Pertanian Jabantan

Integrated Agricultural Development Programm Phase 11 Parit Dan Taliain,1985
5 |Tumboh Block Kementerian Pertanian

Regional Irrigation & Drainage Project Perunding Bersatu,1986
6 |Kemasin-Semerak Integrated Rural Development GOM-ADB, 1980

Project Feasibility Study
7 |Golok River Basin Development Study Ministry of Agriculture,1985
8 |Malaysia Investment Incentive for Agriculture Ministry of Agriculture

and Agro-Based Industries
9 |Tea Production in Peninsular Malaysia Ministry of Agriculture,1982
10 [Acid Sulphate Soil Ministry of Agriculture,1976
11 |Hydrological Procedure No.1 Department of Irrigation & Drainage,1982
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Hydrological Procedure No.8
Hydrological Design of Agricultural Drainage System

Hydrological Procedure No.26
Estimation on the Design Rainstorm in Sabah and Sarawak

A Handbook of Environmental Impact
Assessment Guidlines

Aspecial Report on Cassava in Peninsular Malaysia
with Particular Referance to Production Tecniques

Technical Paper 4
A Review of Lowland Organic Soils of Sarawak

Technical Paper 5
Sarawak Land Capability Classification and evaluation for Agricultural Crops

Technical Paper 6
Soil Classification in Sarawak

Operation and Maintenance of Irrigation &
Drainage Areas -A Critical Review-

Water Management of Oil Palm on Coastal Soil
-Sime Darby's Experience

Department of Irrigation & Drainage,1977

Department of Environment, 1987
Maraysia agricultural Research

& Develop Institute,1983

Department of Agriculture/Sarawak,1979

Department of Agriculture/Sarawak,1986

Department of Agriculture/Sarawak,1982
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Planning Consideration for Tide Driven
Agricultural Drainage

Department of Irrigation & Drainage Manual

Act 354
Drainage Works Act 1954 (Revised-1988)

Act 385
Land Conservation Act 1960 (Revised-1989)

Act 386
Irrigation Areas Act 1953 (Revised-1989)

Act 398 .
National Land Rehabikitation and Consolidation
Authority (Incorporation) Act 1966 (Revised-1989)

Act 403
External Loans Act 1963 (Revised-1989)

Act 418
Waters Act 1920 (Revised-1989)

Act 427
Pineapple Industry Act 1957 (Revised-1990)

Department of Irrigation & Drainage
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Akta Lembaga Koko Malaysia (Pemerbadanan) 1988
31 |Aktad452
Akta Kumpulan Wang Simpanan Pekerja 1991
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Akta Kualiti Alam Sekeliling (Pindaan) 1985
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