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YRREEL, 6THREY A - YRERET S, FICXECH, ThETh 1 ~2F 35 Thad,
@ Origin [Z5N~15N Tdh b, 10 HLRILEICHESX, L7 7Y BREROTED
bo Kegala T, 11 A3MHFTNTC Tamilnadu BRI, SLWERELTAY Y I
F4¥2tPFE o

To7OMBE, At -4% " tulans” EE D0 ¥ UV L, “ typhon”, HE “ toi
fung” £ 850 74V AWUBKTERSOM, FLT 7 <y FHOLIS %D D ko
BRSO BRSO 1959 4T, Guam I€ Typhoon Warning Center #
USAICL o TGN, FHNKEIEEARMTICRIT L, BE BB, SF 2257 b0
19644, ZHEMORER/ASNTE, Typhoon Committee i, 19684 UNDP X
ESCAP OXREH/BT, 29~ Flko ZYFAW, B8VECT, AvA-2v 1+ Y- Hong

Kong, Jdapan, Laos, Kampuchea, Korea, Philippines, Thailand, Viet Namg
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22 THEREWRE AGRE (1961 ~1073)0

{ Mitlion US$)

Cosi of damage Loss of life
C 1 -

ountry 1961~1970 | 1969~ 1973 [1961~1970 | 1969~ 1973
Hong Kong . 0.89 2,75 32 129
Japan 586 .66 796. 3 302 137
Philippines 26 .65 121.75% 320 505
Rep. of Korea 33.28 58.84 254 341
Thailand 19.98 20.9 119 89
Total 667.46 1,000,.54 1027 1,201
Increase 50 percent Increase 17 percent

Tropical Cyclones @ WMD/ESCAP A4 k6@, Baggladesh, Burma,

India, Pakistan,

Sri = Lanka s

and Thailand T& A6

#3 PHEBRFTSA2vav (Tropical cyclones) i‘ﬁ%a)

{ Millions U

S%)

Couniry Cost of damage—
1961~1970 | 1969~1973
Bangladesh 99,7 156 5
India 207.3 541 7
Thailand 19.98 20 9
TOTAL 326.98 719.1

1.5% @ Gross National Product 2B 7 & 7 E THAR THEbh 5o FVTFOE
BHKLEERTL, BECEEY ST 2, hkBEEL, BB THEL, NEMOTELE D, 12
BioBEmMEITHIL EBSHBCh D,

@B TP TEEGTHD A
BEOHY 4 BB, Akby SYBOKMKREIARNICEE IR TV,

BRI T LOEREDY % - v € ) A FEWHT e
THE2E, —v-AvpOHEREL, fFICH L THEIFICE AR o Eohid L b,

KEBO0EDY 5 - ¥ I 4 VEZEZNETRFNCH L\,



B BRI O TR R 2T RER FETE, RO I AREEEOUER Bk
DR IEBICHENCBET 5o

CRICH 2 bR A A LT, MO T, MROLNE T EER L AANKEGETEOT
R R ARIN b

R,cnwL&%%Eﬁﬁ@ﬁ%@%ﬁéﬁkﬁﬁ$%&%ﬁB?k%&ﬁ@f&b,%%
WA, BB, KARORELR R CTAMAT TONY 44 PRMERM L 20 nidl%
5%\ | |

@ m =

XEAE, ERSCREAHCERZTEAFLN BG4 b D, TOHERDWT-H5 &x
RN D, EE, BHEEOIOIABRROLORS D, RED LT L TRE T LY mRK
W, BAZEHAE R D 9 DTEEND bo

ChEAHEBANROREL—20V 2 vy 7552530 TH b, HERCHS ORE %17
5 EHEF L

— %, BREOEER, L& LTH Y EHEORE LB LTRE LT Ao

e, BT V7 OKENTE, BB b 100 km $H bE AN ERE L
T, O TIRRICHE S & 54 3T AR 7 & o T\ bo MEH LIRBOKELFOBRI L2
WNRBEOEH ZMBRICZTH3O0THA0 L, FORBENCOWTTRHUEOKE I & HH
I A

i) EABABR L » 4 A BREE

BEAEFEANE LCED bh 2BEHRAEODT, RINEOKENLOE, BX,
BRECEFNTIAIYHARETD LB L, ThABHNBERRBEIVWIRROLEDL LH
£, FRHEELATK 5,

BB TES D, COMBEDIT 20, B, WRNICERTLRRTH L, BROETE,
HEE VI ILE LI Y I 4 FHOBLEELL TN T &, BENFTEE W @b
bR, BOTHROEBCE bo

Col, HETVTABOREEA Y H A BRIEOFRE L, kOBREAME @Y
KORS & Liclno

AEELTHRAT 2 THE, WThIEROREHHLECHY, $TIRADBHIWE FA
Oxohlts4 771, KBCBOTCEA7ay o7 Thb, BIhsThAo7Tay
=7 b, BAPREFE(NTWAECERERLATLET A bAiv,

® BELKEHERONBEML

WERBAT~D D ¥ H 418, 20000 has) num PAEEL, MEEECDONTHE

4,000 My A PEIC DN T 200 M A B E T Do
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2T MCENTE, 727 Y YLABBOMKRE LT, LHEOIEMES. Lo HIE,
bitharzia fRiMBMDOIR, &ATROUDROZ(E EHBRER L Ck b DDb 5,
BEDWR TALDMUEET 5 &, RERLEEE, BEM L h v 74 OB Roskm L,
t i LR T B A BICKIEORE AR DD B B
MARDHTEIEYPLEDO TR WL, WL Y V4 RBETSHD, Fk, BHARES
FEHARBRBETD b, |
ﬁﬁ¢@mﬁﬁ®AI%jyfﬂ—WWiﬁcmmiwMMgHMﬁ&?éc&ﬁ,m&
BCHEETD ), AHOESNEMECH > TEARORIBE WL ZOBRAICK SR, K
BRORBRLEMEUKERER ULHEE L % 20
Bk B A,
) mmRgm
i) Ko R
i) AR ¥
(V) M KoR M & B B
V) kA R R
mpEz bh b,
(1) ke
RBEAHRAO LBFIBOYROWMEHR+HCh bo B, BHEE, Y4, 2v 44, K
PO LTI RO KA, AL ORXE AR, KOEMHAE L EH, SHORE LD
BECAHESEHEL Tiko LOLIEYD 5 LK ERLELTERA CTbh Ll ERE L
DO L, WT 7Y AOLIAMH ERBAKLE{COWHRE, ¥ =FWCHNnT, Bast African
Agricultural and TForestiry Rescarch Organization X > CHbhis
MHEELE AL, JKOELWRBERLAZ & DD 2, AREK 1 581 T,
suspended sediment 2324ERIC 28I A& b, Ho, IEAFROBBICTREC AL
bbb,
B ID RN L o C, ARG LIED T2, K, FADBES, FEEIICTX %L
Foi i o
MEMARBRERNTER Th b, 12042 M EOAUBEL AL EBREL Wbhb,
@ koEFm
Saline Soil or Alkali Soil ~®Oh v 4 OFRLE LT, L8 EEB LA FA
WaEmml, KAQETT L0 BRCH, »¥ 14 ~OBHMILANRECT 5, Chid,
17y, R¥ 25y, vI%, A FCLHELEEEL TN,
WM FAO BB LW L HWRBAL, WRBE DL, TEMKARKL TE, B
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BeatrBa, 1 0 Wi nT, WEEBER2EELRETT,
ATH Y 5 — PIHE & oo o 2 lF A T b FICIT 0, BRAT B2 & 4T E Do
VA4 v RTF ANTOHREOENL, ﬁmwvf@mmﬂn%ma b bo TKOHLL &
AR s T BREES O &L o
(3 BREANME LR
Kooy o —vlEf s LG HE, SKER, JkFEEGER, 2005 AER DL, X
OYEIG, Kavira-vOHBE, 1vy-XvOKc#HETHLEED D, T, &
v HABAKOFHE % L, FFROBEENTC, KBaEcR T4 MBI LC LT,
AL EERKELELESAGT 2. BELTELRTECOKREMERL, KODE—EDK
WA KD Do FHMEKFMCHBEIC L o
FBTHICL, SEHE RERE, tie-ridges, TEASFERERD Y, h bid,
+TEREBAORSICONTLIRRETD b,
(@) KA RAEER
ERBICEATH, 3.5~4.0 M ea; ORBRFKREETH L, BNZERTH, T
DRSO I BETH Lo Y HARKRKEOHEME, Optimum crop water require-
ment Lo TERIN L. |
L{ORBARLBICHWTE, BREY Y H 4 DHABD B, hid water logging &
SHEMTREEME LI 3R T
e, HAOKERRICHR LT LOFEIIN ZNnE, Rokkid waste &% b,
B Foe —THECHRABEOTY Pua -2 TE2530H recurrent cost REWITH
Ed, RRORMNBHRIL TSS9, BhEHAKOE (M THEH, water-logging FHER
Vo
BFVTOhY HA4DFTHLATWABROIRE T, salnity, alkalinity, water-
logging WILHELWHERD L LEWDbh L, KkDfEd,

R 1 v ¥ 2AWEHEO 2007 ha
4 F 600 J5 ha
th @ EAHY A B 20 %

vy 7 2—-7FFAKD25~50%
FNY v ANY OIS

FNE Y F v RET =X HHO 30 %
Tov N WO 50 %

BEMICH, KEBEORBUBRKEIB T AESOCEHRNY <V TTN, SHED LD
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n Y EFOMESHPRANNEZBENHEE Lin,
@ BEAFFBO 2, 3 OME
M) MAROWEE & A
KD BN CHE AR L KB L, FBYV %S 2,
@ AvH4ABBROKA
LBRAY N A BEO LA BT LR THOERRL S 288 b b 5o
o M, K
o HEOADEHE, *oi
WIC, dKBSAEAT O M BRI, HAREE OMED D Do
@ %Y H4BERBAE
FHEAFEACR S RAIAKE L b b A& DA ICH, AMEO 2 LR F AR 5 Do 5
L\ 2K R BR 5 5T I8 A8 & AIC I B o
@ TIYTOREOBWAEPE( 1976, 19774)
7V7EEORE 2 A FHOKBERYOEEBRDF — 21k, » v  BEwitd, Bt
BABWRO - DOOREHLEABRANERLTH 55,
F4 THICEH LcLol, MARE (Yield) T do 5 1004, M L@, =97, B
A~y FYFTHD, 1 tlong, &i?‘—ﬁ?v,l FAR, RV—-—vT, AVTHTH b,
4 1976@@%2!5%(9

8 4 o | : 5B

[ W (L000ha) qé(k%/hl%‘ y ﬁ(l%ooﬂl:m‘)
Bangladesh 8,900 1,798 17,800
Bhutan 189 1,477 279
Burma 5110 1840 9400
China 35400 3291 116500
India 38600 1,762 68000
Indonesia 8800 2,614 23000
{Japan 2,764 5535 15300
Kampuchea, D.R. 1,400 1,286 ‘1,800
Korea, DPR 745 5057 3,767
Korea, REP 1,300 5462 7,100
Laos 680 1,381 939
Malaysia Peninsula 580 3,190 1,850
Nepal 1,250 2,083 2604
Pakistan L700 2,235 3800
Philippines 3620 i,851 6,700
Sri Lanka 535 2312 1,237
Thail and 8,200 1,890 15500
Viet Nam 5300 2,179 11,650
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ﬁﬁfd.*5wmmauie@ﬂﬁ—zr597;39?.HK?&D.1mwmauT
OEEATIE LR e i, FHL 2479 tong, Th sk,

ARDHRBIC, WA R EGEITED X B LT3 b, BB EDODE bFILal, v
7 ERBMBLTNBE LB, ZLWENTL BRFHIN Do AT LB 2451
RLSEDHACDBDLEEL Bo |

@ MY A ARSEREWE AN EREO 1, 2 OMEY

HETVTCHT 5 (OMRBHEED, IVHIIBREVIZDOTRAEDAT R 2o T hid,
FELT, REMB@MAS L, RBOLELH--BOCWMD - TE L, HiL, BERLRAIKC
EWETLRREOLBEN G “Well being” AHMR HERETIN, AHKSER LW K
CHE AN ZLBENEMBIND L 9% ko

HE7V7OEECONWT, RN AZ7 a0V =7 F%BAaL, o, MEATEET 5,
) RYFYHDOH Y KA BT E BB ‘

() = ~~Y Ay HERET R 22 }

1, FARFROR KD D OP Mahaweli Ganga Development Project
Project Thbo MEAELED39% T, HAW 7.5billion m® DKZEHE D, 360,000
ha D v A, KU (492 MW), Bk, BKHEET LMBHRE % &ir, 3043
FT3MMIHTTITO9e 2 Y T v & T

ﬁ:/ﬁ4'7ni?19 FCirrigation work ) {3, Major, minor and village
works 31} Ho Major o v 2 %KL, TOFRAKEI m® Blts Major &
Minor {d irrigation Department CERRMITHLA 2, 1975£KH, major &
minor schemes (X Maha € 585565 =—~% —, Yala W 333666 = — & —2${ES
h o Irrigation Depariment {& Ministry of Irrigation, Power and High-
way ©% LD bo

Department of Agrarian Services 3EHKED I LICH Y, minor works @
AR =N Xty 9 BHM = ~2Y) 7uv = bid, Mahaweli Development

Board D% & C Ministry of Irrigation, Power and High way © % &I D %,
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O ®
eny vy veat mim e

A, =AY H Y HHIHAF — 4 (Scheme )

a. B @ % (3 phases): Rps. 10000 HJj
be BB W 30 4
c. TuV Ly bHiH 900000 x— %
7t ) ik 422000
b R 4780006  #
B, kK Hh ®#%E
a..'éé. b Palgolla Bowatcnna
b, BHRE Rps. 105.6 BX Rps. 85.0 HA
c. YA OWEE: 500,0 74— % 741.0 74— }
83 40,0 7 ¢ —} 100.0 74—}
d. }vAwnv EE 5.0 4 w 4.0 24 WV
A 10.5 74—} 13.0 7.0~}
e. WK W B 2,000, 0 Mm% 1,000, 0 m
. REE S 40.0 MW 40.0
C. h¥¥1BE (34)
a. A7 -v1 B{EHIR
Angamuwa 2466 = — 4 Rajangawa
Siyambalangamuwa 1,560 «# Tissa Mewa
Basawakulama 921 Kattiyawa
Nuwarawewa 2399 Nachchaduwa
~ Maha Illuppalluma 380 # Kalawewa
Kandalawa 3400 Huruluwewa
Elahera 4500 # Kantatai
Kandulla 10200 » Miuneriya
Galamuna 3500 & Giritare
Parakrama 19060 « Village tanks
& at
b, 27-¢ 1, HHEHKE
Kalawewa 57000 = —3 Kandalama
& &t
c. A7 v, R
Kantalaij 9,000 £ — 3 Kanduila
o gt
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13300 =—3
1,028 #
504 7o
5337 ”
13500 7
8000 "
19500 "
12000 "
4500 #
6,065 ”
132000 "
14000 =— 4
71000 »
11,000 =3
20000



i 2% - A0BR
L9754, Development Boord i Iield Office % Kalamewa Mlb, Kala,
Oya ¥ LERD 6000 ha i +HAICR e |
8 (Clearing ), 8 Cpulling stumps ), V<Y ¥ # ( levelling works)
KERCIBRIC L >ThEN, ADB RO NG 4 b BB S R iy
"B RB Cupland condition ), ¥k ( land preparation), fE# <% — v,
¥ HABAKE, (irrigation water management ) ILAGICHIE X h, &A% % 250)
HIOBBEINTWDL, Lo, i Reddish Brown Barth (RBE) & Low
Humic clay (LHC) €& 5,
S8, REOMBEHLOBMNBARREY, HAWAETRAINZZ ENET Lin,
@ A¥FAv7OhyH4BERALBESL

JAVA BOBRARRRIEBN Tnb, Thid, 74 OBWHRTEHSDAO TS, »
D, ADOWMEIE 2% THHE Ed LIMMAN Bo W—IK 5 HHFE (1969~1973
£, KB TWhwa, BN, REEZEHL, A¥ H4 v A7 08B, HEEGE
Tuy7 A URBEOHA, BE, T vy tBREERELTNDLA, 1972 FO8H
DR LD, SER-BEENHKERIN S,

) PagawInvphvi4i7av -}

VaF aVWINVAVYHARBE7aY 7 v, 4 FPAVvZORERET v =2 }C
b, KIBIZE, BKEEE, v A4, Hokdkr, BHTH, Uy TREEFBR
~ORPMARFITENKREZHIEL, BELERY - x5 30X EMNBERBECH 5, A
B7uy = POBEREYRTCRT.

A7y 7 POHBRIKOWCE, 1R EIN L, Jatiluhur Authority A EE
B ERICS 2,

KO AT DI, RIFA Y 44 RARROB B, A Y4 BIEEOTK, B
LER[EOWK, EREHHIC L HEREBHORALFOHEENBETD b, O Maize,
Ground Nut, Soybean, Cassaba, ¥¥EH b, Wid LW, RHBOBKHELL
Tk,

A HA VAT A, ROAKIH LK Y o - ViR ICKASEH > S > TECHNI-
CAL IRRIGATION SYSTEM &, XAME#&% b7 &\ Semi- technical SYS-
TEM LU Village system WA Tnde, LW JAVA BTCHBREEACAK L b
EROLWNRA Y HA VAT ACHEAL, EERELTHBECL WD, V1 )7 -vs
VHBEBREESTETRnD,

AV v av7 ey tUAOBBIEEIKIEI5~25%D8 v H1RThb, #
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Ve FanT D yﬁﬁlﬁ‘f@ﬁ%ﬁ@

7
) VeFavINVILARR 2,5006"‘3
@ KOBE 5 a=w b 118.5 MW
® FEERBD 600 M Kwh.
(4} @y 27 A
a, West Tarum 85 mf‘/éec 70 Km
b. EKast Tarum BU”ﬂ@cc 67 Km
c. North Tarum 56 migec 95 Km
(5} V54 )Vj}l/%}kﬂh@?i%@ﬂ'%?}k% (Net water demand )
o % B i 9 &
6H~10H 1HA~4h
KB # 192 173 365
Ao A4 1,752 1,326 3,078
A 1,944 1,499 3,443
1 % 61 61
( Aug)
&t 1,833 1,499 3,382
i A ® 988 4568 - 5556
i‘%age hHOME +895 | -3069 . 2174
2,174 Mn® ( spilled)
600 M.Kwh (Approx.)
(6) * & ™ &
a2, Jatiluhur system, cibeet Barrage 18600 ha
b. Cipunegara system, Saramdarma Barrage 37,000
¢. Bast Tarum system, Bast Tarum Main 49,100
d. North Tarum system, North Tarum 80000
e. Bekasi system, West Tarum Main Cunder consiruction) 51,000
gt 235700
(M BERBOEE:E o
a, %k 235700 ha 4.0 tons 4 932800 tons
b. A4 =R 24000 ha 2.7 tonS/ha 64,800 tons
c. VAv-v 12000 ha 1.5 tons 4, 18,000 tons
d. % # 7,000 ha 13.0 tons 4 o 9L000 tons

-104-



B3 Organization Chart below the Trrigation Deparlment®

for

Operation and Maintcnance

Director

Trrigation Dept.J

Office of Dircctor
Secretary & Admiao.

Agr, Dev. Divis.
Deputy~Director

—I

O&M Division . Construct, Div,
Deputy-Director Deputy~ Director

Agricul . Sect. Distric. O&M Distric. O&M Distr. O&M Distr, O&M
Chief Dist, Engr, Distr. Engr. Distr. Engr, Disir, Engr.
Sub-District
O&M
I ]
Pengamat 17 Pengamat L~
Operation Maintenancs
Juru 2,/ Jutu 2 o 3 B & [ Bk
1l “Hater Haster” {7~ b, &8 - LW L OH KBS R E

“Tield Operator”

tertiary ~DOKDME T T 5,
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NEEOELED D, bOFAERGAEL Tnde V47 4 I VEKREFEKORAKE
B, AV HAHKOI Y 1T -2 ERD, EKEWTS kB <vOdh v H A4 2R
b b, BWHBHEOHA EH o Th o
(Y 1> EdvFohy i SokicB+ 5058

MINISTRY OF PUBLIC WORKS AND ELECTRIC POWER &
DI'REC’I‘OR—iGENERAL OF THE DIRECTORATE OF WATER RESO-
URCES #7092 |atE, W, B, &> 54, HR AMES0RTE S b,
PROYEK IRIGASI IDA 2/KEHEMAIBEO XIT - ®R - #HFERL LI 72 v =7
¥@%Eﬂﬁm1%ﬁ?éoﬁaﬁ%®mﬁ%ﬁT; '

xs e

— Director of Planning and Programming
— Director of River

L Direclor of Swamps

Director- General —~ Director of lrrigation
L — Qeneral Manager of PROSIDA

Deputy Director-General ‘
— Direcior of Irrigation Equipment

- Director of Research and Water
Problems

@i 4 FAv70RRYR 7077 A

BIMAS GABAREBMLTT w75 A%MED, 2V vy b, BN, M, BEE
i, EHEBRZTSOT, MPEEORAERREZHLYD Tnde AV HL TV =7}
WORIO y b-FEVAIV -~z vBRET, KEROXRTRATWEECZAD
%OEEiﬁ&—Ex&%&$%%%bﬁfﬁw,10ﬂ¥ﬁ(1mm0A~1mmoA%
B 120 RURAL EXTENSION CENTRE #H->Twh,
W AY FAVZORRMMEA RV —v a3V

#% TERTIARY {¢ WATER USE ASSOCIATION %Y, H£d LUK
WKEHLTnb,
) FMEA

AYHAYV AT ACONWTH, ABROZMBRER>Trha e, B, BROEETEHE
LARNBERROEBRDL L, A BV A VONARLEBEAEEOBENEL bh b L XRE
Thbo Ll, MBI L >THEOV AVEXRDEEIELTNDELD, —HIKEWE %
W B B,

FADHY A bR ERES
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K9 Faodrrraves ppu®

No. of Unit Dimension lLength height Capacity Construction

m m m c¢cms or from-to
ha-m
a. . Fa4FtFa at Amphoe 1952-56
Sappaya
Radial gaie 16 12.5x7.5 237.5 18.25
Navigation
lock 1 265.0x 14,0
Spiltway 6500
Earithdam 280.0 15.00
. Bhumipol Dam at Yanhee
Dam and reservoir 486.0 154.00 1220000 1959-64
Spillway 6,000
Power plant 8 4,5 560000 KV
c¢. -Sirikit Dam at Nam Pat 1967-72
Dam and reservoir 780.0 103.00 1,000,000
Spiliway 3000
Power plant 2 8.5 500,000 KV
(2 Stage development
a. Chai Nat dam and associafed 1952-56 Royal Irrigation Department
canalization (main & laterals) with 1BRD financing
b. Bhumipol dam construction 1959-64 "
¢. Sirikit dam conslruction 1967-72 Royal «
d. Drainage improvemen! work 1961-81 Royal Irrigation Department
(main & lateral drains) (RID)
¢. Ditches and dikes project Y 1962-69 v
(800000 ha)
f. Sappaya pioneer land 1968-74 RID with Taiwancse
consolidation project assistance
g. Chanasutra land consolidation 1969-72 RID-NEDECO

project

h. Upper Chao Phraya land consoli-
dation project (1st phase with
17,000 ha.) . 1973-75 RID/IDA

i. Establishment of the Central 1974 CLCO
Tiand Consolidation Office (CLCO)
and land consolidation law

.i. Upper Chao Phraya 2nd phase 1977-1982 RID-CLCOIBRD
land consclidation project
(56,000 ha)
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(i) FvA7o%70V b

FuATIXT UV b, $AEOGGNE Y HATEY =7 b Ch Y, R
HIEE XN MM TD Do

F oA 7%, CHAL NAT H&T, F4lCkb EL 16.0m G il o - L
Ao R TR KT BKE Y 27 A FREDe LI EY FICH BHUMIPHL DAM,
%I NAN #icid SIRIKIT ¥ 5% b o Chbo RLMKAD 1332800 ~27 2 - T,
B A TTEEERIL 914880 ~7 § ~ N Thb, |
K70V .0 tOBRBEFVEFIOLITH Do

KTV .y b OMMEIEE, RID & CHAI NAT OHBHA% b, 1975 FE0H#
HEMBMIE156.25 BAHT ~7 8 -n Thofo :b‘/ﬁ#%E?*n 75 A, h
U AR KT, £8 TEE, KV R A, BE, BKBB, K &5RE,
Py Ey -2 (B, Bk, REEF, Vs b )%"‘f%ﬁ‘&bfh%o
(i #1BHOMAL

19044, ROYAI IRRIGATION DEPARTMENT (RID) BELEh, 54
D44 20D B T \nde 2%, AORES — b AR & O HBLEE R0 5 b, 1972
4 MINISTRY OF AGRICULTURE AND CO-OPERATIVES ( MOAC)
CHEIh, ARV AVTOHMAL s 3HBI95C R ko 3/ 19T44K MOACOD
i, CENTRAL OFFICE OF LAND CONSOLIDATION #{Ebh, &7
vy 2lcit PROVINCIALLAND CONSOLIDATION OFFICE #MEbh, KI5
BHELBFAEEFTFINRAERICLZ o %o
i) s1HOBREFETI ST L

MOAC @3 & ¢, BMAENEREL ALY, BROALDO~Y - T 7 v 7, RE¥EH,
BEE, BRESZTN, BRAES, BE, KE DHEOSRT,. 542 MONOPOLY % &
Ehy 4 BRCHTHERY - €2k LTnbo
v /1EBORREME - HERTH

BEASK, &% K¥E, LAND SETTLEMENT, WH&#FE, +—v2&E7U07y
PO 6 HAD Do KFAMARLER Y Y A4 MADS EIC 196 T FRBILEN o KO
FLUEMICELC, TERTIARY Avli{x=y } (80~160~7 %~ ) O ik
%4790 COMMON IRRIGATOR [d, SR & IICKNMEDRY ¥ o — VOIFE FT
90
M &1 BHOoXKTHIKE v 5 -

MOAC i, CHAL NATIC, KHAROISK fitoRE, TRBELEN A%
BROFTY AU~ 2 vERfTONMMEE Y & — 55 oko
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Divisions

- Personnel

-~ Procurement & Property
—Deputy DG — Pinance & Accounting

— Law and Lind

— Medical Service

.. “~Pregramme Co-ordination
Chief
‘Bngineer Divisions:

— Mechanical Enginecer

— Barth Moving Equipment
— Workshop

— Transpart

'— Communication

Divisions:

DIRECTOR- _ ' Large Project
GENERAL — Deputy DAz

— Small 'Project

- Roadway Construction
Chiefl
Engineer Divisions:

Proj.cct Planning

- Topographical Survey
L Soils and Geology

— Design

— Research and Lab.

12 Regional Offices

~ Depuly DG Er(lj;il:;e r

——J*—-—«Upcration and Maintenance Divisions

W BB :

Y AR, BRKE, THAEIRAROMANRD D, BE, BSEKE BERABER
~NEBABHROBERS B o TEk, ThENRORAT v 7ER DI 505 BUFE LTAS
EEEFOHEBEHEL, ABMEABHRKEIHNL TWLIOH, MRXVCROTERER
BERER Do A7 uyF vy OABERICE, RAOERKBIEZ I TnEY, Thb
W, BEBEARBLE L TORERREI R L, B, Fihy A K5 RENSHOME
ThHo,
) =v—-—vFOhvH{RBEEEA

TV -VFEDNTHE, TELTEBHBIKDONW T T,
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N ~v—-v7ohkrXFry F1d]

DRAINAGE AND IRRIGATION DEPARTMENT (DID) W MINISTRY OF
AGRICULTURE AND FISIERIES oK » b, FEDERAL & STATE {20,
%m&ﬂvﬁ{ﬁ@%mbﬂﬁo%ﬁ%@%%&&h#%%ﬁﬁ&éﬂfh%o

=11 & m @ 8o

~~ Assistant Direclor-General, North,
7 states

|~ Assistant Dircctor=-General, South,
7 states

Directior- General ) )
i Assistant Director-General, Project

'~ Chief Mechanical Officer

L~ Administrative Officer

Deputy Dircctor-General

I Monitoring and Fvaluation Officer

— Store Keeper

i =v—v7OREFETOTIFA

BEY - v ABRAERAE, BEZY-CAOBRLETurIa, BE WA, < -7
by £HIVYy P EERBRLADADT WA Y — AHBRICH LTH 90

BEERLOWTE, BoEEod Lic, EANMD. BEy, S8, EREAELTSRL,
HRRAELEOEET 90

DOA X, fetpsre, WMhag, 4158, BEER, HMOXEL2 t it FEDERAL 2HA
TIRET o L L, BREMBEAMORRLENOBARTH 2,
i =~v-v7oOBREELERESR

LTI FI L b, BRESTEIVBRRAF CEBET L, BRI Vv Y v }, B4,
T-Ty PEERES-CRAETOIOT, A#AESEd RURAL PRODUCTION CENTER
=03 Db be 1973, FPARMERS ORGANIZATION AUTHORITIES
(FOAY £ @RI Lo —BILINABBARLARL TV S

SCHR7 0V =) OMFERL, STATE HKDALWT A~ } Ay + OFALC, HFA,
HHILOBE, £y 7HBOBE, Kov o-—viiEY, KXEOLBEERE, HK. K&ay
ba—gv, KR LBHE, VAT ARRE LK DOWTORRSETbH b,
W KEEIERE Y 5 -

DID @KLY 2 -2 AADEMTHY, PANCVEERE, BEELAALZEOIMN
TffnTndbe 1978EHBRF — } Lire

-110-~



6 OB A
F7HY =2 P MAOHBROBRICS, SNEABMROEA, SHEIN LT LRT
LV
6) 740 EYODBADBNET L BIEA
BEALADPWERE 0.7X10°~27 &~ v, NIA TO0.4X10% ~7 & — v pjfei% o
Th, M CONMUNAL v 27 A CHRI I - THBFTH AN T WD, HrABnalhe
MEREDTLERLIZOIS T D,

#12 W OHE # 3 ﬁc
NIA NTA a

o = HIv 2T A ComNquﬂr:aE 7?5‘/7";{’&851‘JA =t _

Ilocas 20000 10000 12,151 42151

Cagayan Valley 280,000 20,000 239565 3239565

Central Luzon 150000 30000 18475 198475

Southern Tagalog 80000 20,000 33821 133821

.Bicol 25000 5000 37,130 67,130

Western Visayas 60000 20000 52,967 132967

Bastern Visayas ) 20000 5000 61,241 86,241
Northern and Hastern

Mindanao 40,000 10000 56,831 106831
Soushern and Western

Mindanao 140000 30000 88470 258470

=t 815000 150,000 385000 1,350,041

() THE UPPER PAMPANGA RIVER PROJECT (UPRP)
AX7aey <7 tOHBH,
a, VY rEY T —v a v lULABRWERY 27 4 OWBFERE
b. PAMPANGA WH IUFNDOTHKav ta-w
c. KIRE
d, ZXF T ) - OWAKBAMIL-
e. PANTABANGAN fFKkME KEF LTV 2 V= —v v
f. FrkfiC e L /B, BRAMKE
g. fEYR
h, BERH
T, FHHMERBBRETH L, 20O LLARNBRESBBRICHT LN, § 77000 ~
7Y -WNThbe KNBEEI100MW T, Vaov-7 22 td, #13ERIhE,
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#1383 The Upper Pampanga river project {f‘,‘fﬁﬁo

- w = B A @ Total
(MIL.PESOS) (ML, US$) (MIL, PESOSy

a. TARIH
{a) Al’anlabangan Dam and Reservoir = 148,12 14,20 239,72
) Irrigation Works and Roads o 87,81 6,10 127 .17

{c) Resettlement Sites Development and N

lnfrasti'uctul"es .......................................... 20.97 —_ 20-97
Sub-Total - 256,90 20. 30 387.86

b. BOTSE
a) Construction Bquipment =, 0.26 1.50 9. 94
() Operation and Maintenance Bquipment - 0,27 1.49 9.31
() NIA Furnished Materials and Bquipment - 0,20 1.70 11.186

c. HRDAELER

(a) Government Forcesg s, 43.55 — 43 .55
(b) COHSllllng Scrvices T LLTTTTTTPTETTPTS O 4,52 1.60 14,85
Sub-Tolal ........................ 48 .07 1_60 58.40
d, LHJOHT - 6.50 41,94
e. M o 4% 47,30 1.00 53.75
Sub-Total a to @ -weereee 353,00 34,00 572,36
f. TofhIH

fa) UPRP Power Phase -, 30,00 12.00 197 .42

) Additional Land and Water Resources
Sludies ......................................................... 12‘00 2.00 24.90
(C) Lpans to Regetflersg soormmrrmrrrersa o, 20,00 — 20.00
Sub-Total 62.00 14,00 - 152.32
TOTAL 415,00 48.00 724,68
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i) A7 0V =2 b OEH

BRI K& & Mo CORMEC, Panlabangan dam W, 1x 10%m® A L,
UPRP OMMOMARANCE 50 77000 ha OXTKEK +4 % Ki-52 Bo KT BHE
AEm TR, TR EORADNWIHEEMO AR LR S, A7 0P = 7 } i, 3% 100000
ha WM 5TEERD L,

ChUL, RN E G, ERBROETEbA 6T L Ckbo Rotational irriga-
tion W UPRP WHAIhi. Thid, FEOBAW I -C, B2/ RBELEEL LR
A BT, % turn-out (50ha)Yfglca v ta—waAhb, COTFI v Y%, “rotation
area” &BES, rotational irrigation method ZHZMREITL, Pk a7a0EM
T BROICH, BCHBEREROLEERY, LIS COAFEET B,

HYRo NTA irrigation ¥ A7 AT, ditch tender i 150ha s T 5
UPRP T4 100 Wy 1cF 5o 4 rotalion ares HCRRMAZIED, rotalion
unit WOMBKAROED % bo
i A7ov=2 0%y -v2a |

AGRICULTURAL DEVELOPMENT CO-ORDINATE COUNCIL ( ADCC)
4 UPRP IC 1975 KR TSh, BREGH LT 200, Baolldss —v-vy
—HHFLTH - A% TD LI Lo BBV NVOAEBROH B DN, KEEKEE
Bx10ua—7—vav 72y 7 (500~ - MHYRKIATOEEL TEHALD BN
Ve vy - bIREINAE LRI, PANNIKORET, ¥ 27 AORBIEN, A
HETFORM, HE, Ehikk, SEFES TR0 RESDE 50
W 74 OhANRNEE

THE NATIONAL IRRIGATION ADMINISTRATION (NIA) #
196 4 FFICHIL AN, BIR, #ETH, 7)Y REOLANNY A7 ALK Yz o
TEo %@%ﬁﬁt&%ﬁd, 14 DL HThb,
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— Administrative Dept,
.. Treasury Dept.

[ Finance Debt.

Auditor —Assistant Administrator { _Development Dept.

for Adminisiration .

—Construction Management Dept,
NIA Board-Adminis L Assistant Administrator —Bquipment Management Dept.
trator for Engtneermg and | Operation Dept.

Opecrations

| .Research and Development
l-Assistani Administratoer Dept.

for spccial Project

Organigzation ‘—S8pecial Projects.

) 74V EVYOREIERT oI I A
Sl & LA ABEEC O, NATIONAL FOOD AND AGRICULTURAL
COUNCIL (NFAC) #fE bh, MELECHMETZACOT Ve Yy —aBHAL, K
GHEF R ICREMR D OCYEREHCBLTA Rk, 1HRAD 250~500 R ERR
2 TWwhe
W 74V rvoREAKEEFER
BYRXR7Ta /7 A0—RELT, BREAERY V- 7% BARRIO & 5/ EEEIC
YEh, By —v20%Ah, Zv¥s b, BE, v—-F vy &S50 ~7 5 - VBT,
DABNE EED EFTRICY A b BBICEHKH 0% BDABNINDY, T OBBEH
NEBEOZEA, LB 5 KEEBEOENL, @BHLADBNEROAL, HABO AMEOILDT
bb, BHEERPADNBETETWENWSY, BEINHEOLD LD D, Pkdes I U BRI
OFBEHRA LN D, |
NIA@, ESROorDETFELEHL, PARCERL, BRETRHADN S 5 FERMEK 4
gL, KM,
3.5 CAVANS (170kg4,) IV
4.4 CAVANS (220kg4.) W E
KRG LI L Twni,
widb KEHAK I oY =2 b
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NIA-ADB KEMAIa e b 707 b LU MUNG RTINS Y &~ 438w L
THMPILAPANE TN E LABRERBORBREBDL TWD,
&iid 19 M A
K7 V7w, BHEBAEROEL N2 WbRND ANLE TS 5, EESMA
LA COREBERITTHEY, TOHRTEDHBEOMRBICH, #HBMT*ETLLEbhb,
® TV TFTOTAF a7 Y- LEESA
THE AGRICULTURAL DEVELOPMENT CO-OPERATION (ADC) A ik
BO b & CHET BB LD T Do HAEMY £ BB L KRBT %M LT, + ik g
4 (FARM LAND 1MPROVEMENT ASSOCIATION ) ~ifli R % L, BR¥ORE%
YL TWbe ADC OMMILE 15 KRIN Bo
(i =¥ FCETDHR

w15 # 8 @ 8o

—QGeneral Affairs Dept.
Office of Planning Agricultural Development Dept.
—Survey & Design Dept.

Auditor — General Projects Dept.

Vice PresidcntJDirectors—
r - Special Projecis Depit.

—Technical Co-operation Dept.
President —J - Agricultural Engincering Lab.
— 8 provincial offices

| _Planning and Design Dept.

Bgard of . —Special Project
Directors '—Vige President Direcior - a LA ) Divisi
(Parmiand Bxpansion & [ ¢nerd ffairs Division
Development Corps ) '—4 Regional Corps

i) =) Pl amuEtity - v
PABCARORR E LHERICBLT, ¥~ 2585 MBI R T\ Do BHBZENE
FAgG bR, FREOEED L & CBE, YRATbhTh b,
i) 29 7T BEMERS OSSR
RO BOAF Y AT AORFTHE, LBXAMACEL, LMK REBECESE, 7o
Ve FNICL R AT AR AKIC L THEIATHE, BENCEMINTHLA, §
R 8, AR MBI AR Do BANNAMOMREE, KEART Y a—n, 7
U9 =7 | BRBOMHY LES, MO - Vv —tOBEARZE 51T Twhb,
N 7Y 7RI LYY 5 —
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DEIR, TAFa T U - NRIE, PR, KM ERE XUKEBHEIC DWW TO BRI,
PIVERNBARRES LUHAY REFEHOFE 2 ~ 2 ER - Thndo
W) B _
BBEMEUENGANEOM LRHEHDRIBS, AMEIZOALMMMED LA
T bo '
fp TV FRBTBEERFT Y- L THRHORXRRE

2 ) 7B T AR DFH &£ 25 2 7 )~ K68 D IC L & BB OBBICO TREWIER L
o Tnbde 2 ) PEEOHNBRE4~10m OFHENRDS b, FRIRKEEK & Ttk 5
MBI T Ao 196540 LBUFRBRESMRMWINKBHIEE 2 F o 7Y - ) 54, KEHR
O, BYRAT, BEES, BAME HEABAT Y b —w, BEkEs, KEB¥EK Y
Y e—vaYORBERARRETED TE %o

7V TENTH, FORBREEEN T LHMEEDIDD 9

NWEFTOTRBELZIDOERETLEHMTOL I 5o

PYUNGTABK 7av - 7 |
SAPKYOCHUMTTuﬁxnyb
YONGSANGANG Yu v =7 |
(STAGE 1)
7) AAOHBABERHRES
B IFRE, PARWERIKELD, 70V =27t 22 OB ET 5o SHEEE, LH
BB KA, BEERTACKAREZS SBRIN, RELARVEARO I AV Y 7 -V a2 v
LHBEFOBEKE, B, B Ibh@hani,
D ZHELAPNRF — & _

1960 4F = HBEEE LA RCERRIERRE Lo BRELIEER2ED, DA
AL, BERROBR &GS OT, THE, 8RS - VKRS bR, R,
BEEEBOEWCBFIITIOTh L, MRE 32027 ~vC, B, B, KHRLEHEH
DRI bR,

IS XTOBE TR T,
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®16 SHETav .o b End

1. 2 =¥ (1960-70)

Barrage 16,4210 7o 5918, 0 ha :

Main canal 16,4210 7. 1,434, 6 ha 22271.6m
South main system 8,821 00 2765, 7 ha 15580,.3 m
North main system 3.055 0 /o0 L717.7ha 4992.8m

2. BROE OB (1965-77)

Paddy irrigation 6075 1y 2043,1 ha 53158, 1m
Upland irrigation 3585 “t/sec 3873.3 ha 69543,.9m
Drainaée systems 11.7—-1.6 07 ¢ 21880.0m
Pumping station 122 Stations

3. KHEEAEEEB (196-77)

liand consolidation 4092.0 ha
Upland irrigation 2,651.0 ha

3.2.2 DANBWRT V. —VERAER
1. AKERD A DA

hightand paddy lowland paddy
Irrigation hams (h) 24 24 irrigation period

May -5 Oct
Water requirement for 2 May ctober

land preparation {(mm) 160 130
Daily requirement (mm) 23 14

Net water requirement
(L %Sec/ha? 4.25 2.96

Qross watler requiremeni
(£ sec”ha’ 4.97 3.47

2. AN

Orange Vegetables Tea

_lrrigalion hams (h) 20 18 20 irrigation
Daily requirement (mm) 4 4 3 period year
Internal (days) 7 5 5 round

Net water requirement (£ secha) 0.58 0,46 0.46

Gross water requirement (&-sec~ha) 0.98 0.87 0.78

3. M ARNOKE 2 R T A

Barw ¥ M O___:ii—_f.?j—:—/m——om

State works Prefecture works Large scale on-falm
devclopment
a4 K 122 Farm

ponds and pumping sts. Sprinklers
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F¥16 (#)

Capacity in total 16,421 ™/ 1 pond and pumping st.
Apriculture 12,114 0/, Serve 20-40 ha
Industry 4~307“ﬁ@ec
3.23 BMER
1. Costs Yen Cost per ha US$ ha (USH:=270Yen)
State works 100,000 370
Prefectiure works 220000 815
On-farm development 350,000 1,296
Total 570,000 2481
2. Subsidiary rate and water users charge
Staie Prefecture Farmers
45,0 % 27.5% 27.5%
(i) #eRegal

=HE AR RARA G BRI L b T, T, BRATEMICKT Y bu—-vE LUH
BiE# %fT\h, DIRECTOR £ X¥ AUDITOR i, BREK A v A -5 6EMH gné,o ;gm,g(
R%H.ﬁ7®ﬁﬁ%ﬁ5,%@¢Kﬁﬁﬁ%&ﬁaf,ﬁﬁk%kofh%;
G mM&E A
HETV7HBEEBLT, KEHILEWEEBEI TOV AT ABER L TS T & ICHFEN
b 5o
@ 70T EREFRE FAO REW 5 Tl BHABCREO 780 2 7 |
FVFTHERTRED L TWH1969FER L1976 KT COLARNWT OV =7 + 28T
E, B1TO L5 Thd, ARIKERINART 00 =7 b, HBEA N 25 E &b T
bo
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ADB ZHEEI LT\ B ARNT Ty =y } O

17
Gross |Net arealProject|Foreign| Unit | Foreign
Year | Country Project area cost cost | Cost Cost
: (ha) (ha) {(US$000)| (USE000)|US$ ha %
1969 | lndonesia | Tajum ~| 3600| ‘3506| 990! 974| 28.2
Sri Lanka Wal awe —~] 13,360| 26455 8990 1,880 34,0
Philippines |Cotabato 9080 | 7430| 4576| 2500 616] 54.6
1970 { Laos Tha Ngon 1,000 840) 2014 1560| 2398| 77.5
Malaysia Besult 5500 | 5130] 7105 4200 1,385] 59.1
Afganistan | Gawargan 28300 25300| 8510 5520 336| 64.9
Indonesia Gambarsari -] 20,100 3600 2700 179 75.0
1971 | Indonesia Sempor 27,100 16240 16400 9,100 1,0610| 55,5
Nepal Kankai 8300 5000 6870 4500 1,374] 65.5
Viet Nam Binh Dinh 16000 8500 6000 .2500 706 41.7
1972 | Indonesia |Wampu River 28200 | 22070| 09883| 5880 | 448| 59.5
Nepal Chit wan ~1 11100] 12400] 7900| 1117| 63.7
1973 | Philippines {[Angat Magat - 69520 17,700 8800 2541 497
Philippines jDavao del Norte - 11,820 6500 3500 550 53.8
Viet Nam Go-Cong 7400 6300 7100] 2160l 1127] 29,6
1974 | Afganistan Kajakai -1 26000 16870 14000 649 83.0
Thailand Nongwai 15000 12000 14526 4926 1210 33.9
Korea Imjin 20,6590 8,166 39400] 15800 4825 40,1
Viet Nam Tan An 10500 82201 12700 5600| 1545| 44,1
Philippines | Agusan del Sur 17310 8700 13200 5800 1517 43.9
1975 |Philippines | Pulangui 15339 11560 19600 6000 1696] 30,6
Indonesia Teluk lada ~| 6300| 21600} 7100 3429 329
Philippines | Laguna Bay -1 14815 18700 9,290 1262 49.7
1976 {1 Korea Nam QGang -1 18000] 78900¢] 27,300 4383 34.6
Burma Scdawgyi —| 51,400 78075| 45900 1519 89.3
Philippines { Second Davao
del Norte - 15000( 40400)| 15000 2693 37.1
Total 11 26 406571|492590(227456
Average 15637 18945 8748 1,212 46.2
t
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FAO KDWCil#18 KREN Lo

N 1
=18 "AQ ﬁi&ﬂjll,’cl/\?bﬂ*/\)ﬁih“/’"\ji’:-? I‘O
Unit [Ind . |Malaysia | ppijippines | Singapore|Thailand Republic
nit ndonesia (PM) pp of Korea
Total land area |Sq. | 19040001 132000 | 297,000 580 |514000 | 99000
Km. '
Arable land 1900 13300 620 7580 3 12500 2240
ha.
"Paddy p 8599 383 2013 - 9,036 1,277
Up!land " 4701 237 5567 3 3464 963
Population 1000| 136900 | 12600 44300 2,300 444001 35900
Growth rate % 2.4 2.8 2.7 1.3 2.4 1.7
GNP, Capital USs 180 844 370 2648 350 864
Irrigated area |[1000 4380 284 969 1 2428 1072
ha. .
Ratio % 51 67 48 30 27 84
Paddy yield/ha | kg. 2785 2632 1,863 - 1,783 6,033

® AN CEECEET SET o RS
@&ﬁh$¥®@mﬁ,777ﬂﬁKkhfﬁﬁbfﬁhoL#L.ﬂﬁﬁ@%ﬁbﬁééhﬂ
WHIC L T AP NEEDERD BN IR A AR CORED b0 &5 b,
o BARNERORREL, 27— VEENTH, X, TORBOMICENT S ELWES
B Lhbe COLDRANbTRE, EEOOHFEE VA E S, DRICHFORBRIC DN TEE

BHETHH Y,

GLa L I ARG ORI, AIBE KO Db b b, ki 27 4 RUE OEFHHH

iR

FY oy 7hARNORINEBCERE, KHBIEOEEYE, TOohrd b,

EH%%%%%.ﬁﬁﬁﬁ%%&pfﬁié?ﬁbkﬁ,ﬁ%tofékﬁﬁmﬁﬁkﬁmﬁﬁ
OAC, FIEZRLID 5T OEMBENRD Lo

(i

KD v A F ADHT & FRTFE

AFHE Y 27 A2 LTEHEL, o, HHH BENAN HEEHYT52 LW, BHRE
BistorthcdAth, BEEAMELADHTHDH O, LM ORDBIME, KBEELTOBH LT VO

B, KOAEBSEO Yy 2 F L7 F Y v A,

Benefit-cost M, KEFOV AT AV L 2V -

vavY, BFEHEBY I 2V -V Y, ZEMNAROBRHEMAMBEEEOFIEEERT LT LAHE

BTHH 9,
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RAEBAGMRO T 7 v, ¥MNBHRO LY - THbh 22 L 230ETh b,

Al S LT, BMAREThLE, SR EBHEL S ZRERS bl % bF, oo
OV, MBIVENE, JEMBIFE, YA >V v I TATI IS, ViaVv—¥a v HTOBR
PBRBERBTHD D,

(D) AR KAA B NE

KEE & AHCHBT B 20O B %PARNERBE IR R b % Ve B LWAAD N
BELT, FYy 70AREORBLOWTRERLEE TSS9, cOBPE, BILKDOIE D
3, LR BKBBHOARY -, FY o 7hABRny 274, EHOEREICLAEBEKRD
B EReNIKB T ERBETCHD H, KEILDNWTHE, San Diego, Calfornia,
USA T, EMaNARNABEEIRTRVE LY TS,

HKDA DA DNTH, BEOKEEZLHNWT b, KBOBABNERIC O TE IR
BHECTHD 9,

W R T Ad A

BAEMEALRZVRN R Y 7HABNE DN TORKERE CoERIKDWTd, 5 &ES
B LHOMEE S TE Twde NN BIRIC 31T 5 A HH O 25 BHHE Sh < &
WTHBEIo TOBE, KY THKBREHLNIC 4D ERDALOT Tank 2HEHE LML
DT LR EDRHEBNETHH5, 1976, 1977 4K Beonomic and Social Com-
mission for Asia and Pacific (BSCAP) K £, Rural Bnergy Development
DEMIREHENEIN T Do BECT AHERDHTH D9,

W KBEOLADBNRY T

KBBAET AV E — L LAahAdny 25 a5 Gila Bend, Arizona, USA TRA LA
Chbo SRIFEBHBED-TnD ECHTH, BHEAMRO—z AV E —FELTHRA LT
WEDHHBERD S,

& KEomap

BABAKIBIC BT, & FRBOBE, KEORAENEREIC b\ TS ZEE %4
BBLEWRE N, COME % “ The grass carp " (FA—-—NVEIFAWT, avtu-wi5h
FESRE TN T Do BB ZRFHES LT B SR TR, EHEAME S h 280
B kDo &5 MET bo LrL, AmE, BIMBARBICE D DOd b,

W gekmI

WAL BALFERT 2T 2T o 7 Y — 00 HRABLIC L 28 L KRB OB %L, B%
BROZZ LY, BRGANRO—ERELTSHE, EROZRTOMERDS 9,

KB OHBEUTO L 9 & Bo
() B2 2 FTREREARR IR Do
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) FEAR P KRB TR IR S & LTI C D Ao

© ATHBEORAKE—HE LTHAL S 5o

@ RECDNCH, MY REZBOLC ENRREETS Lo

KD NTH, 49 #0747 v EICE BT 4 &0 B ORE BRI, & LICHL

BRI i, WET V7 Oa%S LU SREECEMRT B E L ABNENEE LD

5, '

Vi) T Ak DGR

T KON S AR ADR T b, BHILFORIAL LTSEBE TS 20 Livl, ~

B S DK BTN S LK Y 7 OFARBETD bo |
PRI T AR RIS 2 BAIH, BEOKAN LA HET, SEEOAFBIBAS A

BT LBEE Ling
PO AR b £ BB Ch bo TOWM, HEET, AR MECKE 1T A8 &AL,

HMBEESTOWTOBRM TR,

GiD A B B B B ik — =
DABANBERERT S L ORREARRICHT 5EREAE N,
CORDICEERHE 4T 200 - 20EMATH5 9,

NI, O — A HUEMEE, Ry ~<r, TOMRK IS THFbhTWnLHA, —RICEH

EZOBEE LN THE LB bR D, .

KOSV AF ah LA T, B THOERRE, REFBAEHLELALLALDY) —F-LADHTH
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(1) KPik oK@

54 BICHNTH, 1069 4 bILSEAG, 1 - HAM KRS LB THESL, land
levelling, REWAXHED TE ko TO B, FYHOBNE, KABORHKL, FMH
BB E T AT be R 1911975 EOME TH o

%19 simEapEmn®

Item Bquipment Hrs./ha  Unig Cost Cost/ha USS
Land clearing and rooter Cat 814, 170hLp 0,30 20.00 6.00
_ Komatsu 065A, 140hp 0.60 20.00 12.00

Road and ditch bodies WABCO 101, 162hp 3.00 25,00 75.00
Ditches and drains Gradall G 660, 80hp 2,00 21.50 43,00
Land levelling Komatsu D65A, 140hp 1,00 20.00 20.00
Cat 814, 170hp 5.00 20.00 100,00

Réme. Tam 20-28 1.00 20.00 20.00
Structures 43,00
Toial 319.00

(an average 440nt of carth moving for land levelling)

(2 M 7P N)
FAQIC L n CRANZMMICT T AHEBEBORAE 1976 FEOME TR, 200
L5k bo
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Ticms Fquipmen t " Hrs/ha Unit Cost  Cost US$

e Safemet = BTTY S
Land clearing ' Cat D-6 3,00 25.00 75.10
Burning | i maq/ﬁay ' 1.50 days 2.00 3,10
Rooter Cat D-6 2.50 25,00 §2.50
Cleaning Cat D-4 2,00 20.00 40.00
Ploughing 90hp Tractor 3,00 - 11.00 . 33.00
1st Disc grade " 2.00 11.00 22.00
Scraper - CBT 88-650 4.00 12,50  50.00
2nd Disc grade 90hp Tractor 2.00 11.00 A»22.00
Load plane ¥ 2;00- 12.00 24,00
Topography t crew I day | 15.00 15.00
Contours &%r ditches Ditcher 1.00 15.00 15.00
Finishing 1 man 1 day 2,00 2.00
Potal 363,50

(an average 400m® of earth moving)
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h WkhBEEFA =L C, Kiid—EHEL LR D, ELOHMK LT 5,
D BAKBEOKHEHR, HAKFRI AT - VI DIPFHFHCEHIL, ERKFETLERD
B %190 '
AR AEFRIML, Water logging 2B (o
& BEOTKEINRNE T S,
FOMAEL bR b
iX) WERE &N AR
DABRATED, e ORMBEE =-Voviv—, BRER LT, £ %Z#EINTH
ADT, FThEhOBMEIMERAINTWE, BEO LT H, TORKEFBL2THLH, Fk
ORBCHT TEDO—EE LB T 5o
(1) B &
[ B 4% R

ESCAP: The United Nations Economic and Social Commission f(;r Asia
and the Pacific,

FAO B Food and Agriculture Organization of the United Nations.
UNDP : The United Nations Development Programme
 WMO  : The World Meteorological Organization of the United Nations
h A ¥rAv7
PROSIDA
: PROYEK IRIGASI 1IDA
IDA
: INDONESIA
BRI
: THE MOA, BANK, RAKYAT INDONESIA
par
: DIRECTORATE GENERAL OF TRANSMIGRATION
DGC
: DIRECTORATE GENERAL OF COOPERATIVES
MOA : Ministry of Agriculture
MPWEP : The Ministry of Public Works and Electric Power
MEFI : The Ministry of State for Economy, Finance and Industry

DGNRD : Directorate General of Water Resources Development

m # 4
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RID

: THE -ROYAYL IRRIGATION DEPARTMENT

MOAC

: MINISTRY OF AGRICULTURE-AND COOPERATIVES

BAAC . .

. THE BANK FOR AGRICULTURE AND AGRICULTURAL COOPERA-
TIVES

: WATER USER ASSOCIATIONS

PIA

: PREOPLES IRRIGATION ASSOCIATION

i) wv—-—v7

DID . -

: THE DRAINAGE AND IRRIGATION DEPARTMENT

DDC

: PHE DEPARTMENT OF AGRICULTURE

MARDI

. THE MALAYSIAN AGRICULTURAL RESEARCH AND DEVELOPMENT
INSTITUTE

FOA : o

: THE FARMERS ORGANIZATION AUTHORITY

MUD A

: "THE MUDA IRRIGATION PROJECT AGRICULTURAL DEVELOP-
MENT AUTHORITY

Wy 7401E v

NIA

: THE NATIONAL IRRIGATION ADMINISTRATION

SPO

SPECIAL PROJECTS ORGANIZATION

NFAC

: THE NATIONAL FOOD.AND AQGRICULTURAL COUNCIL

BAE

: BUREAU OF AGRICULTURAI BXTENSION
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BPI
: BURKAU OF PLANT INDUSTRY
DAR | |
: DEPARTMENT OF AGRARIAN REFORM
ACA ' _
. AGRICULTURAL CREDIT ADMINISTRATION
DLGCD o
: DEPARTMENT OF LOCAL GOVERNMENT AND COMMUNILTY
DEVELOPMENT |
NGA '
:NATIONAL GRAINS AUTHORITY
PVTA
. PHILIPPINE VIRGINIA TABACCO ADMINISTRATION
ADCC
. AGRICULTURAL DEVELOPMENT COORDINATING COUNCIL
W =y7
ADC
: THE AGRICULTURAL DEVELOPMENT COPERATION
MAF |
: THE MINISTRY OF AGRICULTURE AND FISHERIES
ULTA
. THE UNION OF LAND IMPROVEMENT ASSOCIATION
FLIA .
: FPARM LAND IMPROVEMENT ASSOCIATION
_ORD
: THE OFFICE OF RURAL DEVELOPMENT
NACP
: THE NATIONAL AGRICULTURAL COOPERATIVES FEDERATION
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Englfsh
French
Bengalee
Burmese
Cambodian

Chinesc
Indian
Indonesian
Japanese
Korean
laotian
Malay
Nepalese
Pakistani
Tagalog
(Philippine)
Bri Lanka
Thai

Viet Namese

x) Bfripg @

MADN,

Water
Bau
Pani

Yay

Tue

Sui

Pani (Jal)
Air
Mizu(Suiy
Mul (Su)
Nam

Air

Pani

Pani
Tubig

Jala
Nam
Nuoc

gk, msH®

Irrigation
Irrigation
Senchai
Saec Myaung
Kar Banh-
chaul Tuc
Suili
Senchai
Irigasi
Kanggat

Kwangae

Cholapaiaan

Pengairan
Sichai
Senchai
Patubig

Varimarga

Cholaprataan

Dan nuoc

Drainage
Prainage
Nikash
Myaung
Kar Banh-
chenh Tuc
Paisui
Nikash
Pengairan
Haisui ‘
Baesu
Liabainam
Satiran
Nikash
Nika-h
Pag-aalisng
Tubig
Jala Besma
Rabainam

Thoatnuoc

Agriculture
Agriculture
Krishi

Saik Pyoye
Kaksek Kam

Nongyeh
Krishi
Pertanian
Nogyo
Nongup
Kaset
Pertanian
Krishi
Krishi
Pagsasaka

Krushikarmro
Kankaset
Nongnghiep

BYNRCHET AERMRERETRT. BSOS OHICIAT HO0HT L,

Country Area Weights If;:é‘(f;f)
Bangladesh 1 Bigha =1338m? I Maund = 35.7kg=40sccrs 62—65
Burma 1 Acre =10,405 ha 1 Basket:20.4kg:461b$ 66
China 1 Mow =0,061 ha t Jin = 0.5kg=1.1 Ibs. 67
India 1 Acre =0.405 ha 1 Maund =37.3kg= 40 seers 70
Indonesia 1 Bahoe =9.709 ha ! Gantang= 8,5768 litres 68
dapaan I Cho =0.992 ha 1 Hyo =72.1561itres 70
Korea, REP 1 Chungbo= 0,992 ha 1 Suk =100 Kg (paddy) 72
Laos 1 ha =2.471 acres | 1 MT =2,204.63 1bs. 60
Mataysia 1 Acre =4,047 m® 1 Gantang= 2.54 Kg=0.1para | 62—65
Pakistan 1 Bigha =0.202 ha I Maund =35.71 Kg= 40 scers 67
Philippines | 1 ha = 10000 m? 1 Cavan =50Kg palay 66
Sri Lanka 1 Acre =43560 f12 1 Bushel = 20.865 Kg 68
Thailand 1 Rai =1599.4m° 1 Tang =10.1 Kg 63
Viet Nam 1 Mauta =0.5 ha 1 Gia =20 Kg 65
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X1) B3R -

© RAFE; Information Notes on Water for Agriculture No,3~No.10

® Cabinet Coordinating Committee ; Integrated Rural Development,
Republic of the philippines

@ FAO-World Bank ; Guidelines for the preparation of Feasibility

Studies Rural Development Projects.

® EEHBIVIEN, ZRRLBOKSHAREECE T 5BEHEMES, 1975,
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BAA MR, ERBE ERARLEL RN TH S,
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BEOMBLON L XD RY e 50 5 Hke LCHBER OWMD L 52 2 DEN (ps)
CTHMT 5D h b, REEXFHLTHLDE ZRE01~0 2 ps/ b bhTw5, XK
D 1.4 ps 4e, T FA Y D43 ps o, BAEDG6 0 ps ha (P S BT ) Kib@T 5 2,
BHEALIEE BN TW5H 2 X ZRL 5B,

TOTHRIBCECCEROBAERBOBRLEERE > 2 L KERMEECHL LD T, #R b
572 (MHEBREEIRG ) OAKOVTHLER-B0DLI KD, 1961~ 654 » b
19724 0W104MOBRAY 72 2 ONFL 1AMV OPTHEYHABEL A HL, BA
@@ﬁﬁmmmDﬁﬁ?%@%&%ﬁ,ﬁ;%@%@ﬁmmwﬁﬁ%ﬁbc&ﬁﬁgéoBm
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T TIBROE L ORI OMEREIR 75 w7 - v o vEECANE DM oM ETE
WARL hHHEGE A, BHEAOKBICEC L, BB h bt T OMEY R
BLORBY, ZL{OETHAERCMAIRILIE L T2, HERANI BRI <« L £
RHRET B O RBEBDHO b DT, £ OETH AL RE Ldr LT ERERLE
EAETbR Tt ole, T LT RABBROBERN T ADRMIEEOBKE S LB 0L
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NGB A BN, o— DR REFREY ) OMMTEROL AW L CHE, LrL oM
BMELTHRARE LD D, HAOHRES, FHKV TXOBRILEBEO L LA REL T Y
ndo L LEMZRENHAOTRORBELALMMO b o0 X &, RBO BT 5
LT BB BEBIRoRBE SRR U5 8580kl ¢ THEREOY 21K &
2 A IMEBRAL L B s <4 v S OBRMEB CEEL 2o MAKRES~NE L o
BENE BN D,

F#-30 TYTHREFEEOAM 52 2

BERAtzs s BRAER (%mmm 1%%?‘
WA M (196 5 4:48) ﬁté%h/ﬁn ‘
1961 ~ 654 19724 LR (1)
= & Fha ha
& 1 2,020 5700 182 10,604 L 860
¥ 1,858 7,231 289 14,948 2,067
H Ed 75400 160,000 112 109,354 683
4 > F 39.603 67,000 69 162, 883 2,431
£ KT 4,147 9,200 122 17,698 1,924
1 2 v 11,300 23,200 105 16,850 726
1 7 2 4,680 12,000 156 11,571 964
A Z 19.162 280,000 1,361 6,042 22

3] i3 11,300 22,000 95 — -
B 27 140 419 2,153 15 379
7 A4 = 38 350 g2t 800 2, 286
~Vv—v7 2,023 5, 545 174 5,620 1,014
Ao - o 250 . 400 60 1,831 4,578
Ag gy 6,478 25,000 286 25761 1, 030
T4, 4,793 5 500 15 i1, 210 2,038
Y I N 6,262 8,400 34 1. 873 223
~ b dh) 1,300 2,300 77 2,018 877
v (B 993 1,550 56 3,082 1,988

(PAO, Production Yearbook, 1973)
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W52 2 DUR B kMo T 4 1% b
X £ -
1961~ 654 19724 5o (1965 4FH51) # b
T4 T % % ha ha
H FN 19 280 1,361 6 21
7T MR @) 268 822 207 406 494
@ (BEAA) D) 249 542 118 400 738
& | i 12, 444 16, 140 ap 1,457 90
Sl (@) 21 % 5.1 %
LB () 2.0 3.4
{ FAO, Production Yearbook, 1973)
#&—32 T eTHER~OOERDLL OB
(1974F1 A~12 1)
x o 5 %
- _ . :fl.l-\
BB T2 2 (BB EE ) 19' "
‘Emriﬂﬁ_(ﬁﬁ%ﬁ, IRBLER) 6
4 9o EH SR 10
b R 73 W% BHEBA KR yY, 740 ,E,
WM, B, B 11 BB, 45>, £4, wrHHF—n, 849
W B 4 (B bE 1 AALETEVIA), B4,
HoE 3 T Vv—F, AV Fh, PE, ko, 4
5 126 3, AR, G, xR, f¥, ¥V
— =z, 2R LFREBTTEWE).
( B HbpiieR M 632)
£33 BADLBYREZOHAEY L LAY D PR
B OA O BB E O VoMo | mEamd)
[ a5 BH1AMb
19604 | 197048 19604 | 19704 VA& | B b @ B
HAA % ha
B Xk # = 2) 436 4. 4 - 13 64
S N 94 104 39..9 20. 7 19. 2 0.24
77w Y 1,552 1, 936 73.5 66. 8 6. 7 0.31
& it R 2, 082 3,617 " 57.0 51. 2 5 8 0.78
1) FAQ, Production Yearbook, 1973.
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F 35 E TS oo dEL

196 74 19684

1. BAfir 22 4 =) &

1) Brown and Co. Lid. 1,400 800
2. §x MELEAFEHE
1} Hayleys Lid. 2,300 2,200
2} M.P.I. de Silve 95 400
3) Colombo Commercial Co. - -
Lid.
3. AR
1) Jinasena Lid. 800 858
2) Walker Industries Ltd. 1,000 632
4, ARtv-3
1} Associated Fng. Co. Ltd. 60
2) Rowlands Lid. 75
3) Brown and Co. Lid. 630
5 K Ok B
1) Dheerasekera Motors 70 125
2) Somasiri Hullers 151 250
3) Walker Indusiries Ltd. 46 56

() Farm Machinery Research Centre,
Publication /%41 (1968)
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BE2EMTTF 4 72— —n— 61 E, PHEEA-2- 10 ERHBALELEAR Y LN
Twnd, hbO¥XHIPAMMA ( Phitippine Agricultural Machinery Manufactures
Association ) #MEL, 2 oW ABMKHE L CEEAEEM 42T~ BHLTY
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EHORRE T,
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#F—37 1RRIBHIEEMD 74 Y
i AETES
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Y L

Ry Ty T
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! HE B 1
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