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AfDB: African Development Bank

FAO: Food and Agriculture Organization of the United Nations
FASID: Foundation for Advanced studies on International Development
GIDA: Ghana Irrigation Development Authority

IDC: Irrigation Development Center

IMF: International Monetary Fund

JICA: Japan International Cooperation Center

NGO: Non-Governmental Organizations

NIB: National Irrigation Board

PCM: Project Cycle Management

PIM: Participatory Irrigation Management

PM: Project Manager

SC: Scheme Coordinator

SM: Scheme Manager

SSTAPP: Small Scale Irrigated Agriculture Promotion Plan
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1. H®

1.1 BIROEREEH

BT e TN (LR, 77U ) oL < oETIE,
GDP (Zxt 9 5 EERAEFEDORI G LK 16 % (2001 ) 2 HH, AR D
9 70% 8 AT HUBIC A TRV (E B W 7 B S E BR 1 0 4 & oHE T
2004) . R EFIIFHIKICE T2 EBHEETH D, L LML
MR DR R CRIMk & 75 & R AL, K 450 7 ha T, it
DREMEEO 2% KM LK<, TV THIRD 76% I D L, 20
RSB (FIF, 2002), E-FHBICE T 2 RELEEOHRE
T 1) RWAEEME, 2) ZRRRERED. 3) IKRKRKRFA OB, 4)
WM ORBED 4 RESbhd (EEEW AR R IRETHE
AT, 2004), £ OH T, 60 FARNDFHEMSLHE V< D h D KK FE
EN, ERNOREMRE~OBRT BEICHEB SN, L2ArL, Zh
HORBBEEETIE, FREENREHAGNE O N LD, H
ANENTEEERM OB ESBREIARRICK L THEY oz 352 &2
TEP, I OMARER TR L, MY CREN R EENE
Bahlehole, 20k, BRAGVHEHS RN TR LIKER
EAITA DX /B M EE N EEI D XX o e (B - K
B, 2002), 2@ (2002) 1%, AR E L TRERKO R 2
Tu vzl MHFEORHAERLFREEIZD R, ABOBITEFRIC L
H/NBEARAEBOMA, RKBEOKZFIMITOLNLINETHD

EARARTWD . ZTHIXEREE B O TR & BN 2~ B i ik o 5.3 O F



ThorER~YZ7 ML, POREREFICEHEZABHIE LI T2
TR 7 2 MBFERE R (PIM) OB 2 (i - E#. 2003) %4
FIZLTW5D,

ZOEOIC, TTY AR OREMRERIT, MIZEMS R EBES
Db ERBEMEEIZETL, Wb NI I AT T OHEGND
RMEBEFEEORNI D RIsORRETCHEHTEBEbhr, o Am
TERTE T, B0FMITAD L, KREMEREXISHICEX, b
S CT/NBIBERES i & 20 . FRFICRRZS MM X 2 HEWE sk O B
EMHMEREROZZNEAIRTLE SR D N, 1997),
FLIOX)BRBEOBHmFILEOMBE L ITHIZ, 80 FERITAND
HAREAT (LLF. ) CEEEELE (IMF) NREFEBERE LT,
— W PE ALl RE DR L] F RO ERIC X > TRFEM[EIZHDY 5o b -
B m EEICH L, KBEOME AT O ICEL T, BIROE AR 2K
B RS TOMELEN BT -2 GlEK, 1997), Z ok T, HiEH
BERIT, MBORFIZE LODEFORHE 2 TE LR/ L, 20D
Bsl»omiGEkyg - RESMEMEKE>eT5b0Thole, OF
DWENOXME TCELHLE M ENn, OE>ORETLH -T2 &
EA5, LhL., ZOHOBUREROKRRLEmZE L T, EiXhish
BEN D ELSBETHEDICHBENORKBOKENRLETHY . &
ETHHRORITHENBIRD BN D L OBMBEN RO b DL THRE
(mfE. 1999) & 5bhd,

TZUVAHEENEEFRERR A LED DR REOEZFZN ANE

MXECEEREOBIEEDO LN LAEWMBYUID 2o TS EED T —



FiE, RbHE, IMF FEOBEFREOEANICENZ RS T E L T
EEO—2TH2 (JRHA. 1995),

ZoEHIT, MEMEL T BUN/NBIBREEE R (D)L E 0 & PF

HEMERICBTIBNOXHO i ERRN/SAMT H PIM OB

Z IR P & 72 B T, ik O MERFE B & 5 X KRR Rk
LT 2701, MEEFHRICH»OREZTERPAHETE S X9
EEETH XEN M E (Vermillion and Sagardoy, 1999) 72& b b
AL KFHLRR O IR R B R R, HERE IO IR AR
My 2, DE0AKFIBEBREZM ESED 2 EORGICONT, B
HIZR LI E B ATIE T —FTEBNTIEZIAE TR LR,
H—FTEHOEMERICEEZM T D L, Bl T 20 —FEHOEEEM
FEHMXTHLROND LI IC, REEIEE T IMERE T2 7 T 4
WIS Z DI EB L TRIFHIB I, FHT XS FEMX OHE
B FMICERCH LN 2B CHEBEHZOEZRBE N ED SR T
W% (NAGAYO, 2004) EWomERMbdH Y, FEERIZ, BTHLIZXD
WBEZRTH, I—TOEBERFEMXLEEEHLT 20— EHE
WEBR R At (LLF. GIDA) 1%, 1977 4Rl A%t L TR ENTH%
Z10HFEOM, TOHBEDWMICHE /N L, T o&E 2 Rk
S>TW5D,

F2. PIMOEEFEM IS b0, T—FTEHIZHE W TIX PIM ©
BHHELS, COBREOSMNPBEERON, TOZOOHFEERD
BEIGHIZE ) T RERONRE, RECHRLRZTNIER L2 0VGE

BIZZ < H D,



2oL, EER D FER (BLEEEWE B, LUT, JICA) 23 1997
-8 H XV FEHM Lo —F [EE B R ZE R B E (LT SSIAPP)
TIX. GIDAXFTET 2 22 ODEMFEMXON, 7o v~ P FE
X (AN, THIK) BXOAF o= L aEFEREMX (LT, FHX)
D2 MK ZET AHKIZEE L, BHEHEORRBEE O OICIE R
HEMMEORRABFICI 2B EZEATLERY AT LD A AKX
ThDHEWVWINLEGNG, 202F THETOSFHOART7 x—X L E2D
“B2EMO 7y —T v IR {Thhiz,

L72>L SSIAPP DIEEI O T L LR o2 DOET VML, [[
CEIICPIMEZEARL LRGSR 5 MW E ARG 28K L. 2000
FICAAOBEEEEHNICIVLESNTZHEEOMFEIL L Z DD
DR & 72 2 KF e DO BN O FTRBH BV Z BT,

AR TIZ, 2D _ODEF LMK EZEY L, HREITNEE
+ 2% TPIM Ol & L Tl b BRI, sk O MR & B & KT &
DU T & 5 | (Institute of the World Bank, 1998) & O @ik % & &I,
MHMX TRONTZZDEWE PIM OKE Z a5 — DO L L&
5, TLTEDEWVWREDL I bDThHLINELKR LK, BRO
kAR GIDA B LU SSIAPP BAfRE 2L O B Y 4., INE L
TEEBFICESNTZDER A 5T L. SSIAPP &\ 9 H A D{fES 4 )
BAToTEESZE LT, I—TEHO 2 »rfTOET VHROERN, £
DEIRBIFEDOEREFHEERIRL, PO X RBMOEEZ T A,
Frfi ATRE R EME R XA BB L2l 5, T LTREIC, #

—TBINRZ T ANTWD RRSMANC L 2 #EME# 2 dh & LT,



MR 2 L 7 — T ERMF X RT 5 X0 RSN

KFFREDOED Fizonw TR Z2iTrWvw, o hFmEzERd,

1.2 WX DEK

AL T, £ 2 T, GIDA OMEB LI OHEAROWH I LY
19974 X v 74 M F i & 7= SSIAPP O 1 >\ TRl ¥ %, SSIAPP
ZOoWTiX, Ym Y= FPOEFHNA, HBY., SSIAPP B taEF (1998)
WATONTETHX B LA HMXOERRAEOEEHENLHER I
HMEME(E LOMES, ThEMRT 272D OREGHRIEE ., KE B
B OEBE LR T D,

WIZH 3 mECE, BIEHAMICZ T ARG TV D PIM ITDWVWT,
ZORE, MEREZEZOHFIT L. H—FEIZE W T E PIM 25 2% %
Td D% am U7t . SSIAPP B4 AT ik T & o 7o B 32 35 8 0 4
PR ] & SSIAPP BR 44 14 1238 A S 472 PIMAKHI O E W IZ DWW TR R 5,

B4 EmTIE, MHXKICBIT2BUFE BROZE HEEMAERICS
VT, SSIAPP BH 4R F D 1998 4F & SSIAPP & T RF D 2004 41247 - 72 /K
EHIZETIRROBRE/NLOMAEL LV SSIAPP BIfRE 6 O H =
WO A., BICIERBLS CEBRICITDLIL TV D sk E H o FZERA O RS
Rz AT DR PIM O 72 QARG OLE D 7122 THEARIZ
WD, EHAAROWARATMBXORRIZE ZTEEZEBITONT,
FZAILEINLDOMBEEH OFENEZ IS LR DL N T 5,

W5 ETIE., EBEIC PIM 22 BREITIT 9 72 I 72 KR D 5



CHEAFEBHRIZOWT, WMHXIZBIT 2KME B NVERER SR
BRICHTI2MEBRE»PSBESH SN AKFEIZHTD2EROE#HD
ENE MK ORERME (LT, ME) 12K 25 FEOKHNEOEN
EHEGEOE VS Z SN L. X0 2 B0 o B 09 72 kR i A
BEHOHY FERRT 5,

o6 ETIT., —2o0FEHE LT, THXOLGRM TITONZ, /M
R ETEEEEZNIIZMLEEROFEH 2@ L T, EHx b L
WWRERZMZEZ2RB LW LNII R TZHREIZ O VW TR,

ZLTHITIETIE, H4E, FSE, FoeRETHRIONLHima K&
IZ. GIDA BFTE T 2 M OB FEHIX S 5D PIM 2 KV K a9 12 5§
BT 27DIF, EOoL)REHAKHNOT, BNERRIZTEDL O 2

RE G EZHE S XREDPIZOVNTNS DONDRE ZIT W ARG L OIS %

T2,



2. A—TEEERARELAL (GIDA) SLUBAXRDOEBMGH

2.1 GIDADODBE

GIDA DO Hi&H X, 1950 %Y. V—F stk o LIEE 2D =0
WCEEROPICHE SN TSGR -RE|ITH D, D% 1965 HFI1C
B ORI BEICHK L, BIC 1977 EHKSIC L > TGIDA & LT

RN ENDITE -T2, GIDA 1. F— F E 2K O HE B 3 55 #ff H o

e

A, MR O E IS KO T, T B S8 A% W A 7S R M X oD S ME R A
H,OBRICHTIERHEFOE R 21T CT05 (HEW ) FEMERE
BH & W 1 #8 . 1996)

GIDA X, ®&=FEIZ 22 » FrO/NPHOREB 7 v =2 b (100ha~
2,000ha) ZEEFK L, #EE - fFEHLZ L CX, T T a vy
MIZHOEEEZEL  ERUK 20 FELL ERARBLZICE DB T,
ZOFRBFTMICE I Lo E +oIcRETE S, T—FTEHDOREAEA
PE~OHEBRBIETL, REDEPRIADRLS o TER, TORD,
1986 412 GIDA [ZX LHERIC KL AL B a—0fTb . Z DR E L LT,
GIDA ##% O tifm & BT EFE M T omMmpAghE sz, b, #H
BUCBAZE T 2 EMEFE 2 1T KB b O 2 S, 200ha BL T /MBI
RICEREBL, BROBUWB HEHETE L L5 GIDA HXET S
Tl Fhl EEEROKELEEERODFEICL o TREAEFEED
BEEZITO 2L, BROBEFMRULEBOLODOERIZHZ2EE ., £k

PO %KD 2 L8 L LTW5, GIDA X, BUFE. BE17 il i i it



HoMBEARELRAICERIIBE T BE A2 ETICBEL T

3

%)
o, ZOFEERY ST LI, F T L L 72 BEAF M 3% o HRE (Rl 18
Wz, @Y RKEHRB X0 OES - #MRFEHEMEKOME L, BR
MERBIPCEROHEE - Jif, BEIXEBY—v20ombThRiThiTR
Blgwe LTWwWd (HALE «- K=y >y 1997),

IT®D GIDA IZ X 2 KRERBEMFEXEOMBEE LT, 77U HHFEHE
1T (AfDB) %20 ZHOME % 45T, 1998 41T 4y 3,000ha #i £ o
Mg N 5ERK L 72 Kpong X 1%, LAy icxt 20 &E (Mikof 1#E
IMARBER SN D NEHEXANORER IV ORR~O L #IEL 55 % &
TWIZEIE L, BRI AN OBRSEES /NS otz &IT
Xt HPEEIEE) OFEEO R (BB, BHEE R SEREM A
VEETHRERIZHE T2V AR R+ T, BEROEREIEHBICK
Lz x/o Ll it R0 EFno, BEEHOBEEZHALLILD
I LT RECHBEEHBEO —MLIARRICHIES AT RNESE
MZET BN D,

— T, IMF SMHROFEETED LN TV OIHEFTERD ~BR & L
T GIDA & B o N B HIE 24~ i S 41T v . SSIAPP BA 4 Aij 12 % fi
SNTFAHAEOHREEFICLD L, BEOE—7FFITIEH 1,500 AW
TEWRE A 1993 4R 1% 739 A, 1994 4R 0% 441 A, 1995 4% 377 N &
WL, FTHED., 1993 4 1118 3,190 Tt7 1. 1994 4 6 f& 950 7
£, 1995 4 5 1 6,900 77 4 (1994 4ERf T, 1 USSILE L £ 960 7~
1) (E B ) S 25 50 B 26 B 36 0 380 1996a) & Bk B2k [R] B¢ 12 I8 1)
WZHDHZ ENRERIN TS



DX IITGIDAIZE » T, BREZSIINIC X 2 EWE LR O #EF7 2 BT,
ExBDPT D GIDA DTHERRLPANEZ I ANA—T 5 LT EMT REER
DERE L THRBEINTEY, ZTOOIH RN PIM O i (K %
XAET DS OEY OBRENI R E W,

GIDADEEBEET Th 5 BEREA B L O GIDA Oz X 2.1 12758

T, £72 GIDADXTE T OHBMEFXHMXOMEZX 2.2 1277,
2.2 EBBHERtVS— (IDC) OME

IDC %, GIDA O it J& 5% B8 C fE e 95 26 # X2 5 - 2 £ dir g2 8 . Sl oo
HAK - 2 RMFICH D W IEE OB B X O & D7D o R %
THOMBE LT, 191 HFEICHAOH NI Y THIKIZERY S -,

IDC 1. tHE, fWE. B3, RERMR. KEH, RERE., FRYE
B 6 MF7ETM & B, REL L, xR EHEO 3 A - & LM
INBRD, BB =N Y o TR, A — T EM A EY O, A
AN EER A . B, B oMt 2170, JICA XV HARAD
BB IOEMEMER, I —FTMRY v 7 ~OHIFHEE 41T > 7=,

1993 SEN B X JICA O HIc kv 3EMI ="y =y M
WFEM ST, 72 1999 FEHETHFFEWIIG KA L IRE S L.
SSIAPP B AAIFIZ, FEfE L HHOBKE N IRE S LTz,

JICA225 IDCITXF LIRIEE S NTZHFMEDOL N, LES 2 FMIZ
LTW/eed, THEAEORBRER IRV EERLOPREINT

WAHD ., GIDA D FPHEHHEBEOHE /NN HAET D, REDOZX LT ——



Ministry of Food and Agriculture (MOFA)

Chief Director

| Monitoring |

Human Resources
Development

Ministry
of Employment
and Bocial Welfare

Department of
Cooperatives

Crop

| Chief Executive rl

Ghana Irrigation Development Authority (GIDA)

l Deputy Chief Executive }-

II Team Leader I

[ | | |
Department of Office of mc/ Department Jaiandse
Finance and Planning and Department of Project £
Administration Management of Project Development Experts
Operation
|
Deputy Director of IDC ]
|
[Engineering | [Extensionﬂ'taining I rAdministration I
Water || Farm
Management Management
Farm |__| Farmers’
Machinery Organization
em—
1 R |
Ashaiman Okyereko Other The Project
Model Site Model Site Irrigation Sites
2.1 H—THEHERREEE L GIDA kX
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FEORBICIVBEEB LR EEZLTND,

IDCIZHHEEEM =y MI, THIXOERNL OEFE N HILIL,
HEREDED O ERS L2 AL —% —(THET L — 1 2417
STW2, FLEAFTbHY . BRIZINEL7ZKk%Z IDC ~HS THDH
AT, GEEARR . HMERFE . WUmE A E A5 L LB & IDC IC 3K o
THERATL2ZEIZRoT W5,

Z O, FEVEF K OVHAEIC B3 2 $ s Bl <0 K & BRI B 3 2 £
MrEFECELTH, Tl =y FEKEH2=y PGB X
ORERICHLTRHRET BN Z W,

COXIDICTHRXORERIZE 5T, IDC OFIEITEREIGE) LD T
HET, ZOoREFFHVANRY, ZOFKRIZEWT, THRDORER
DENPNLTNDEBEEIT, GIDA NFTE T 5O FE X IC

NLEBENTEBY, BETHLLE R D,

2.3 BEBNBRBERKREFE (SSIAPP) O E

2.3.1 2X0EBRF

H—FEICBIT 5 EEIL, GDP O 40%., BEE AT DK 70% % 5
DLEMEETH D,

RERREIZ, RBOBIBRBEREZORKEETHY . BHE DO XE
RIE A LA LD 2 a7 EOHHEYD O RLZE . MAEDOFE .
BICHERBEERTICB T 20 REIEY - XADHM/N e &,

e OBERIZELY, BFERELMOKERITERL TV 5D,

12



CODBUMIE. TR ERIE (1991 4 ~2000 4) 2B\ T,
ENFELMEEMESLIOCEROEELZZE L-EREOMBMK, WD
AT MUl B o HEE . BEAFIEIEF E MK OMERERIE & A EM O M b
SHEBERBUORE LTz,

A — T ETIE, 1960 £ 0 & MMk D R A B4 S v, 1977 1
GIDA D% S L7=, GIDA OBURIZ DWW T, 2 2 D GIDA O E
Tl A_7@m 0 20, T—FTEBUFIZHE O E 2500 T, BEAF#E R
XofgieEfEERBRAFICLE2MFOESHAEFEROMRIEL BET
L L7200 GIDA JHEWEH X & A R 3 D /N B R 5 00 72 b O st i 72 E
BEARZORENL & /INBICKH T D GIDA O H i X EEHIEIL, 2% v #E
Wi 2 ADICIER L BRI R o & e BIEROMSL (REA
PEDZAILE TN ZHEMLEESEREROMEY) BLUOZLLEE
AR R SN D 7o O AR BT A B R e SR IR o B il - AT
EEITO L E L, 2ok, BARICTe Y =7 MBI B %

Hig L C& e (EERW S EMEEEER . 1997),

2.3.2 7mnPz/ tOEMK

SSIAPP BHAARHTICIRIE S N7 EHEM A OHREIZ LD L. GIDA
PHTET H2HEBEEMXOERBORESE L RGO L Xk, 2FH
(/B S5 GIDA OB FEMX BER~DEM 2 KBICEE DD,
AK7av=z/7 hOHB%Z [GIDA "ITET L2 MEFEEMXOET VE
VAT A ERET DL L) ERE L (EEH ) EMEER KW

TIER. 1997) N, BICH—FTEHICITFETVEE S ZT LIEFELEL T

13



RWNWEWVWSEIHMNS, eV FOEBMEZERERV AT LAOHEND
MENLICAET L, mKEMICIE TGIDA BNFTE T2 EEMXOET L
BRYAT LMWL T 51 & Ule (EEB W9 26 H R ERJEH L. 2002),

COTEFNVEBEY AT LA NTHOW T, WM %2 3% L7zkH
fE - MEEGRE EICLERERBEROMBILE, ThLEEERE
HEIITONDRERE LR - BESE W EDICHELEL LD R
RELOBERMMKICHT 2 GIDA (BAHICE s TIEERBEEE) O
thim, METNZGERIXERHNOGKEEZRLI L] EERZINL T
5 (EEWHFERFREMET. 1997),

ZLTSSIAPPOET LVH#IX & LT . 7THIK E A XD EE I LT,

COEEHHBHITOWTIX, B THELIBRS,

2.3.3 7Oy FOEBKE

SSIAPP O 1 — T EMl O EEEEETIAREEESR KEEEE LR
mEEARRELL, vy =7 FEMHEBEEZ GIDA L LT, 2ok
BKErREMNR oY/ PERBEMLEICES LT,

F72IDC &7 m Y= h#EEE (Department of Project Operation) %
—{RfE L. Z DOH#E Y 2 SSIAPP D FEHiFhM & L CTRLENMN 1T D & & b I,
ZOMEOEN T2 b v X =TV —L LT, YRV MNE
HEBBXOHMMBEICOWTEHEMEEZME ) Z iR T W5,

SSIAPP (23 1F 5 H AM D 7153 B id . BeHs . RRMAR =R, B
A, KEHE, HED 5 B THEIH -4 OEIFH IFEMEL L OF

— L) = F =L EBERENRE SN, ST EHM»S X, £

14



BplZh o o2 — 8= M3 3400 ERE S i,

2.3.4 ETIHEOHE

THXBLOAMROPELE 21 BLOE 22T (BEATH -
Ko sy 1997 10— kR iREEEOMELET),

SSIAPP BH#A# 1998 4R IZ FE i L= KEH S HFOFEIC LD &, T H
AT FEWBEBH S0 5 Fi7- e B, < ICIRPEE L CTHA RMEEM
M7~Hfindbh, TZINLHEEHMXETHS  TVWIRERbWVWD, £
FRUNDERLZL IT VY~ Inbil@o TS, BROFITIE,
HEMETHGEETERLIELN T, EELSMEETOHRBD 2km =
MZHBERNS9%%HD 5,

IR ORRIZ, BRRMNEASEZ Y 5ICE CEEIC
BL, Tz aMoPICEBFELEMXPNFEL TWVDLI DT HXIZ
LR EAFEOL EBSENIL L, 96% D EENEE D 2km LLNIZE
TS,

THIXKERIT, EMEFXHXTZ TR MELROONTERNGEMTH
L/MEETH LD L, AHKIE, EMFEEMXDICEH, KKEB
KOS PRRFIZEVEBTE 58T ha DL KR H S5 %2 A
LTW5,

L X D B RAEARICEI LTI, 1987 I A S vz GIDA @ #LH|
L.1.1350 'IRRIGATION DEVELOPMENT AUTHORITYT REGULATIONS,
1987 10k > T, HREEXEHWXIZ4Ho0EES, OLHESYZERES. ©

RELZAER, OEEZESR, OLEZBER, MRESNTVD,

15



#£21 THXBIOAMXOME (2004 4 1 H BAE)
T Hb X 7 Hh X
FEM RS 1968 1978
R IR AP ANV R 9 =8 §1117 B 6 X T Vi R I
7K PR 7 7K Bk + 7 == > 2|
7K A 20 e oK & 5.2x10°m’ 2.7x10%m?
TRE B BH 278 T R 130ha 40ha
S =L A< A S
Emfkﬁ@ﬁﬂ s6ha 21ha
ﬁbﬁ*ﬁ
RY 7K s & 5 77 THEE,
HEWE 7 Pk K v & J) CHEWM 772U, BFAKIZ—8 &R
7 & H
e 26.7°C 26.3°C
TR (1961 — 1995) (1978 — 1995)
e T o 703mm 795mm
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KFARCABEI R KR EEH 2 ERMEE Y, HERIX, —HoMEE
BIrbREEZE > Tz, FEEMEETIEREENCTHEE Y RHKHD
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® ZAEHEN B N— b F—~DBAT
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BIFIZZDOLVR—Frop T, SEBE LT lBAOFRHF L LT,
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(EMR 2 ORERZT) L, AEREALVEFTLIKAEREZ S &
R E N, KFHEOHAEOEbY I/mETH D, IRE, TE=F
UL AETEIL, EECEAKBEICK VT, BRI T
AHET, FVEMEREM I AT HICEA SN L LTS,

Fo, FEICIMT 280 25 FCHE & 720 26l EER, HI5 0 BR 555
2O W T,

@O R & EHE
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LSHLEMNRPIMELOLZODOFEH R RN THAS I,

ZOLEBEATGIT, HEPR A=y P ETEELTWS PIM IZ
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IRRIGATION MANAGEMENT (Institute of the World Bank, 1998) T

ROLHSICHE_REN TS,

1) PIM 7 u 7 7 A%, BICEROBIE L XRE2E LN EETDH
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REEZEHRRTND,

O B LTIE, BUROWREHM ., ATBEBM ., EHEM (A

HE)OZENENN PIMICEALEERRNODL ZENRETHD,
Z L THIC, PIM & EERRFEBRICH 2 B RO I H 7 B
DREFENGFAET DHE2REIE, PIMBIK 260 5 R VER T
PDREFBITZEDLLRETH D,

©@ LFRoMEBREFOBRLEERZSISHSLDICIE, V=27 v a7
B LY, REMOHREZIT oLV THLEHRNTH S,
ZOZEICEYIREIZ PIM 2 E T 5 2 &, PIM (2§ 5 HLR
RO D ENDTE D,

® BNHEEOZEAES EHT LN TE D PIM H#HEE MBS (4
—HTFAY =) OBHAPIRBTHY . 210D AL, BT
BTOEBRBRENBELETH D,

@ PIM HAIZHED BALOMLBEWICK T a2 2/[ 572010,
WHOEFLRT:, MAEFTRECBRMAEZA T O2EEEOWH
E/DLZEDHMRNTH D, 7. BURRES WSO FH % 5
SHEEE L5270 BUNBRE O P OMALHE 2R ERATICIRE L
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DB DD, T LTPIMOMRLLEMEITHMTE TIVW DL, &
BRICPIM D& 2 20 AN FFHICEDORRLFKET 2720121,
REZ VT —=LRITNERL LWV ADNN—FAVRHLH5D0ORHIRTH
5, R, BHOERZLEZICELI RSN, AYICERZMIILE
RO, WICERRSZMPEBRERICEZEL L LI 0L
(Groenfeldt and Svendsen, 2000)., PIM O FEfii 5 iEXZ O RIT DWW
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HEIMOBREBEHONTNLENRLTCHEZICTEDLI LD TR, &
LAENE LS THBET 7V AN BALZ2ARAENRMETH D L F -
T L,

Shah & (2002) i, HAOFOT 7 U B L WIHIHELTHIELEZ Z 1
ETORB G, PIM (X, EHEOREM, KFIHEORE, EHEEN D
B, HMEABEZMAWMICED D0 Thx O EOEM4N
HoTWVWDLRBBEREENBEBRN/PLERDZT AT, AF =, b
LA, ma—T =5 FBXI0an B 7 TIHEERE LN, /e
BEEzH LT 2770 0TIE, xR ElHEINLTWE D &
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Ao b, BERMICHEBEE»ORREZ/BOND X 2ICT DR TR
WL, 77V AONEBEERRERICEZTARDAZNE NS Z I
2%, T PIMZH#EST L ETHMHEO -8 LR KAEIZONTH,
LBRBEBO/ONTREN S KFNEZ LA DREBBH D0 E D NN
XV OHIRER L7252 b, BIFRFRA TR, REBAEML - X
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IKFIMBEOFICBNTH, BEROMHMEEZRD AND Z & O %EMEIE
R & T @\,
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DIZE, BT LERICENIRA BT AT NHDLIENEET,
Mt Lz bl X vfBon2faEs, EREHRICSMLEZZ STk

D HREE LD REI TR IE R0 EREMHLTWVWD,

3.2 ETILHEADPINDEA
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H—=FEHIZBWT 80 EFXFE TER TH » 7= BUF EERFEREE FLO
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HEMEXZEORRNIERICHR ZEH, BUFIZ., £ OHEO—
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HIENTED, TOHRTIE, fIxIE, KOMAEZHDO T2 L1ICk
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RPN EE 2TV, X 2RI L TRREB OO RN M2 FEE
Lanb, KFHOEEZED D LENH D (R, 2002),

=7 EHOEZEBT (NIB) 28, A7 HX T 1990 £ E TIT -
ek olT, BUROERMBMLS . BN EHETEEYORT 217\ (EEE
W D EEMRER W N, 1988) BUN S —RAIEIGHE L 20 X )
nEELHLIN, T—THEHOHBEETIINE RS,

A—FTEHIZEBT 2N ESOREMERTIE., oM EEITEI
BUFFIZ &> TiToiL, MElE, B AKEBOBRES R LT ozoic,
FETOHLIRERZMMIET IRETCH o, —E TEHFEZRAFHO
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2L R BEAL O KEL S AT R b TV,

FBMIE, BRMOKFIEEZBINL T, MROMFFERER O —
IR T TN, ik O EMELIER R 2 KFIM, HITIdEB Lz
EFEMB A CHETZOICEAINEERERS &L 90 F
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REBET 222>, TS, ok, K31 BEIOK 3.2 O+ E
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LT hy ¥ N LD ERDOE RS EZIT> T 5,
LInLZRidnb, A—F0X5 2B E EEOSLEITRICEREOET
MEBHTH DO, BUFIZEHERENZ LI oW TIEIFEAREZE Z
LT LN, BRPOLBUFIZHT 2R AT v 7T K 2 B
FEIEE <V, FEBRICAFENMXOMBEEOZDOIZIELL b
NTWLINHERT D22 LT, BRIZESTIEAES TIER<. GIDA b
KFN B OEREHERN A BERMICERRICHIL T o i,

o EE, RBITORETH, BUNF EEREME R CIX, BH

EEORLHED T2, MXTED BN KFER, LT LHZDOHIX

rSmH

BTSN TRV LM SN TV 5 (Groenfeldt and Svendsen, 2000)

ZORPIMAERITIEZ, AT v FICE2RRNOMEEG (B I
ST LML BUNF EERICHEBHEH v, EL, 20D
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EER D,
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NdE, BIWICEEEETED, EBMXOEESMEHLTLE DM
T 7V ADERFBPNL ONERE N TWD (Shah et al., 2002),

% 7= Meinzen-Dick and Reindinger (1995) (%, 2Rk IZ. BUF & 2
ROMOMNAEOREZ R L TND ERITED, PIM 2BV TE
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SSIAPP |%, 2 DK 22 1Z/R L7 PIM e S H 5702, T
VXA T e I R BAR R AR R L. (K 4.1),

ZofRflomTc, FREThy TE Y U FRITE o TKFE OB
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BB L CHB ESEBERZ2MEYT2AF—LA - v X =Y v — (LT,
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N RFx—L-a—T4F%—4%— (S0)
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VEAHT FHm O fER & Fhg, Bk K OMEREZ BRGHE O ERL & FEh, &
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THEEEICHET IR E 2T o7, T ORR . 7T #IXIT

56



6)

KFHHAE & LT CHRAMEGROEEZED Z LN TE T,
SSIAPP D452 = v | 73, IDC O ¥ 55 % ikt T 2 ¥ THLE 35 & UV

Blox L TESEICHINEE & IEEE 217> TWi,

INHDOFTEIZD)~ONHERF LD, EBEREIX, SCEB XLV SM AW

M THHAEMICHXOEBRERNTELLHBLIELEEZALOND,

4.2.3 Z7HEOEBREEKSH & ZTDORREH
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6.3.5 ERABEEE
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F 6.1 SRR B AE Y AR 4y AR

XK | Fr T | AR | EET | 2o & Et
B2 (ha) (ha) (ha) (ha) (ha)
1 0.0

2 0.36 0.06 0.18 0.60

3 0.54 0.26 0.25 1.05

4 0.32 0.13 0.45

5 0.72 0.16 0.03 0.91

6 1.10 0.27 0.17 0.10 1.64

7 1.91 0.71 0.32 2.94

8 0.0

9 0.62 0.62
&t 5.57 1.59 0.6 0.45 8.21
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o _ lo.os Jo.46 [0.96 [1.34 [1.06 |0.51
ALK&
0.17 0.64 1.15 1.23 0.90 0.28

(I/s/ha) *
0.30 |0.85 |1.28 |1.11 |0.70 |0.08

*TEREEEA, 2BAETH, 3BAT THZRT,

Xl 6.1 A7 7 HArHKE
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0.05 [0.47 [1.03 |1.60 |1.74 |[1.15 |0.40
0.16 |(0.67 [1.24 |1.63 |1.55 [0.90 |0.22
0.29 091 |1.46 |1.65 |1.33 [0.65 |0.07

B K &
(I/s/ha) *

*TBREFEA, 2BAETH, 3BAETTAZTRT,
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