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(i) BABZBR 9152 v VIBE& @A) . BABEHREBENMARTHhEORM
BT, PR3E2H19E8»52H28HETO1 0 HEcbih 5+ 2 ARREHRM
EogHBichBsexyF v+ YEHOILERICAMEST 5 4 - 27~ ( NAM SOUANG) b
REX - BREAHRNEcHT 2R0MBEEL*EELL, FREEFRTOREERZIY
FLHIHBDTH B,

sAZERELTOSHIEEHERICL->-THO OO TWENEETH 3, 2 2 YHRE
KB A EHHERLE LCHMAEZEL LABEEESTOO TV S, 54 AE 19854
BATHCEROIATHZIKOHBREER LA LRPF LT VAN, RESHBOKERS b
DABVEERERALT. [ABRRGCARELEGSN2XRKEHTH 2D, TOROERKRS
FREXDKOEEFBRABML. TOEBRBEIKRECBETLTVWEIRERLS 3,

—H. A REOELHGAOMMBIR 2. 4% LEL . BHFESELHMAERICHD.
BRHRLOIP B VOB EBACKERL I E2BRTVWRAIKEWATHh, S5 RKMEUHA
ORARBEFRICEENT. FYRRBHBHYPBVAHDHENZ2EBEES 8, BENTA
HREZEZEL TWa,

5AZEOEREER. EREAELBIIBETMO LY 284N 595TH B & h
5HC. BEBPPALKESEELTRD, TOoBE - HLORECREXERORBEZE
LTRELEEORREALIEYOSHILERS CEHPEROREBORBE LRI > T 5,

AEBEMXGAOENLOT IO EBBcBEELLr Y F » VERABLTV S, 5
A 2AEBRRZOBENEZLER ORI CBEEHL, BB 2 /HHREMEME
SHL. AMRXEECE v F + Y REHOREEROBHZED TE 1B, FROMHH
CMATHBRLOMEY> SABR»SOBBMO/NRET, TOLDREIWOSFEREL L L
THEHATOIR W,

PhEREZFEFRFCLT, S+ 2EHFR1I988FE4H [HFEFETE, 2HEKL.
SAZRDERBARZEHIREEHOBMc bR BN T 252 RHAL. BEEFEMXEL
TAFABEMREZREL. TORRFEERB T~ HXEBN OB EBRCEF LAV E
LTWVW3bDTH3, ARERBIIZIERAIIBERCRBACOMEERAA LK E
KA BHLTBY, FHEBLENR 4oy b TS5 ¢ LTERBENWBILREDLVWEERE
Z&h 3,

COEORABTCR. LEEEOHFARBETH2BHKE MP) 2o KOBHIEB/D L
BTE, gh, ES5ARHEKRMBEPL A 3 vREELBLIUFAOSHEGEREIPSBER
BELEHEVWLLZVWE, ik, REoEBE2XRT L L biT. COFEBHEEBRF OB
Acky, —HLBRKEBENBZILEES>HBDOTH %,

F¥Rk34%E3H
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1. —AER

1.1 HRRKH
(1) i &
s+ 2 AREXHMEN, b#14° ~22° 04 vy P+ EBhRpSIEMWiczE L.
EtodtBiz: v+ Y2 RUEBHEE, HFIR T = bF o &, BHRAI > FVr &, B
4 CEBEBELANBETH 5, 71 LOEBRORKBSRBERCMEYT 2 4 =
YET, Y= bF s EOEBSEIZES 000m e A 5 ERGILAK (AYPHOU LOVANG) @
RKBTERETH TV 5,

(2) TH%H
Btrokx¥aiitticBL, FRRELKAI VAERIKB-TEI Vv F + Y EEH
SEHBD /e LHOMICEB > TVWARBAERTL, BRI EHFETHIXKI00~200n
., LEHERIEB» S HB LI TLKRERKL TH01,000~2,0000TH 5,
EHt@dmEiticE< M1, 000knicB L 54, BEARITIREVWE I A TL00kn, BRE
TiRR150knic+ ¥V, HL oK mMRIZ236, 800k (HED2/3ICHY) TH 3,
CORBERZREOYD, RAOLMAHRAIBOTHKH TS . FHT0
Y UEESHES, S ELLED3.8% (30Fha) IKBER WV, FHiOR¥EEHHEKE
Thy, TLHBCREBESLEBHIcDALDEETLTWL 5,

E+oHARREEREER-1DEBDTH 5o

F£—-1 HEtoRAKHK (1988:FA0)

:I:iﬂ!ﬂﬁiﬁ E i (1000ha)

881
800

%mgiﬁ 3,000

16, 900
2,079

, 680

1]

o=
aR
~

-~

S wrmoww
S | Ak ~ara e =3 |~

El#
(X
xS
b
=3

3 X &
SHZAEHOREREZMEFHOR -2 L LAL2>»DFEHRFENS, THbLDL,
i1 1A054 A06 »y ABITHMRFEHE L 2. WbRETITEXX - YRUHE
TN b0T, BEBIBICBLTVWS, L L, BEiticbB& £ 1,000kn, &5



T100~2,000m DENSZLDBRICI LR VOBRVIEH 2, BREZz Y F+r 0D
PHK[BR. 4 AR LB C29.5C. LABESGERLLL.6CTH 5. BRRE = »
F o YSEORHHTER 1,500l Eicb DR - TH D, Hiollic 3 E@ESTH
ENZ31HLBELELToEHOEREHCIrBHIOREZEZEA TV 5,
FEHAMCBI 3ARRARIR-20LBH TH 5,

£-2 FBEHAIFHICBITI2HARRR

QEFRTRRGDHRE
i uangprabang | Viemtiame
HEH (PHEEA I RERE ERSXE BRE [FERE _RERE  REJE . EHE

°C : C : °C : mm °C 1 C : °C : ®m
1976 | 24.4 20.1 30.1 . 1,466.2| 25.6 . 21,7 - 306 1,614.9
1980 1 25.0 20,5 31,9 171,559.2 6.4 22.4 31.5 02,2914
1985 | 25.8 1 16,4 34,971,003, 4 [ 26.6 21,0, 34.2. . 1,253.5.
1986 | 25.8 i 8.2 33,8 771,086.7 [ 26.0 8.5 34.7771,723.3
1981 ) 24.6. .. 20.1 ... 31.3 ... 1,0358.3 ] .. 26.3 .. 22.5 .. 31.2 ... 1,687.7.
1988 | 24,5 19.8 31.5 0 1,196.2| 26.4 i 22,6 310 0 1,648.4
1989 24.4 - 19.7 - 31.5 1,409.2 26. 1 22,2 30.9 1,651.0
Savannakhe Pakse

O X T 24.9 :..19:3 c..30.1 o 1,604.2)..26.2 . . 22.4 81.3 ... 1,751. 0,
...1380 1 26.0 ... 22.1 32.0 . 1,635.6 1 27.0 . .. 23.2 o 32.0 .. 1,824.5
L1885 26.9 ... 18.0 ... 35.4 ... 1,205.1 ) . X S 20.3 ... 33.8 ... 2,545 2
1986 ) 25.4 ... 17.6 ... 35.0 ... 1,383.8 1..26.9. . .. 18.9 .. 35.0 . 2,442.8
B0 31X O 24.9 20.7 . 30.8 .. 1,458.71 1 27.0 . .. 22.8 . 32.5 0. 2,111. 7.
... 1988 1 25.3 ... 21.0 .. 30.8 .. 1,133.8 1...26.9 . 22,5 ... 32.5. .. 1,676.2
1989 25.2 20. 9 31.2 1,488.17 26. 17 22.3 32.3 1,895.2
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1.2 {5 - SFRH

s 2EOMAFTEHEABILI6RE1EBEH (FExvF» ) KRS &0, &5
ETHRBEELELTK - SRDBH 5. BLVEUEBBEO ARFEL LHTREOT
BEBRESHH 5,
SAREORKBRIZSAK (£ 4%) P 6082 oA, LEREDTLEL
TIA, RV, HF4, Bs4. 71—, YFESZ2RLDLLTHIDONEEEL S
Rod-TE8y, EEEZEERI DELTV S,

ANAZERISARETHY, RHREROBYEESAEETH 2,
FRTBEHGERA L Lcts - BEREEZUT IR,

()Y A O
5AZREDOBADG. WAITHAAINERE) T, AOBEERZ 7 Y7 TROEVLT
BA/KETH B, AOODSSKIRBRBIcES. BHEROARI X, BEMERHRO¥
IvFe B (BRESL) . ¥ Y7+ 75 PRERUF+» vy 47RO 3IEHICE
HLTW3, 19855FEH» S51990FE D5 MFEOFEAOHEMBR, 2.9%EF/Y. BEORS]
AODHEBE, -3 KRT,

#£-3 BEBIAOOHR (1980-1990) (Bf7 : FA (LAO PDR))

= % 19890 1985 1986 1987 1988 1989 1990
01. Vientiane Mun. - 381 392 404 416 429 4472
02. Phongsaly 110 124 128 131 134 138 142
03. Luangnamtha 136 98 101 104 107 111 114
04. Oudomxay 167 189 194 200 275 283 291
05. Bokeo - 56 58 59 60 62 64
06. Luangphrabang 264 298 307 314 323 331 339
07. Houaphanh 187 212 218 224 230 238 243
08. Xayaburi 200 226 232 231 174 178 182
09. Xiengkhuang 144 163 168 173 178 183 189
10. Vientiane 573 267 275 284 293 302 312
11. Bolikhamsay - 123 126 132 135 140 145
12. Khammuane 299 2138 221 228 235 242 249
13. Savannakhet 485 549 565 584 603 621 640
14. Saravane 212 189 194 198 202 206 211
15. Sekong - 51 52 54 56 57 58
16. Champasack 360 407 119 430 443 456 469
17. Attapeu 62 70 72 T4 76 78 80

= it 3,199 3,618 3,722 3,828 3,940 4,053 4,170

FAOHISIcE i, 1988FEIc BT s HBAOIRBIFTA (EAODTL.9%) &H
BENTEBD., OS5 bBENMHMHILIS.ITAT. BEREHOFHAOICHED 2 E
&t 48.5%TH B,



i
14 SARAVANE .-/

THAILAND £ 15 sexore

(2) BEZRE
IBTEOEBNZ R, MERHE XYy (BHEE : 87, ABRUAHE R
F )L T, MAREIEAKNY (RARE : El. B8, £ ¥ FF) THH
TRV VOBAHEBLEIZI>TW3, ABMBRIZEAERENIEEICS 5, /.1 A
My EREHEE GNP IR180KV v E . REFARRLEIMEL TW %,

K—4 HENFZoOEYE HEfAr:EGHXFLV)

5 BF | 1977|1978 | 1979 | 1985 | 1986 | 1987
NI TR I
-5 - GNP) D : (L
£ BF | 1978 | 1984 | 1987 | 1988
GNP 86 | 260 | 156 130




—6 2D

H H H fir{ *76| 80| "85 | ‘86| "87| 88| "89| ‘90| f§ &
-1 & | BAKwh 157 ] 767 | 716 | 683 | 378 | 374 | 469 | 607
7N # | 1,000m3 1 16 4 34| 20| 100 20 34
A # | 1,000m3 29 11 15 11 6 40 50 13
a B | 1, 000#% 41 74| 135| 80| 68| 310 | 450 | 641
F o 7# | 1,000m3 30 35| 50| 137 880 | 131 | 101 | 241
Z — & [1,000ton| 2.7) 1.2 2.9| 4.2| 2.3| 2.3| 3.9| 5.9
Y392 ) | ton 92 2| 15| 59[ 50| 91| 90| 340
Z B & | ton -1 10 8| 32| 70| 12| 160 366
fa ® | 1.000ton - 3 70 91 99 46 63 50

22} 1, 000ton 1 0 1 1 1 0 0 1

-7 * 1)

X H B fr] 76| "80| "85) "86) 87 88| 89| ‘90| {# &
| X | BHKwh 1 8| 14 1] 18 16 13 26
FI oS B 404 | 491 | 35| 3181 712 | 387 | 389 317
® R = =) 19 83 98 | 104 | 100 | 102 | 860 752
b779- B 159 | 310 50 8| 600 | 3184|4753 50
# ¥l | 1, 000ton 1 56 50 71 79 89 | 124 | 134
A+ |1,000ton 5] 16] 65| 11 3 41 107§ 101

&% 1,000ton 7 g({ 20 3 4] 11 50 47
533 ton 675 | 866 | 1077 | 1100 | 1397 | 1039 | 1450 | 1052
# Sk | ton -| 50| 250 | 257 | 273 | 341 | 290 | 150
53 Hi | 1,000ton ) 162 ] 106 | 7824 | 2583 ) 4617 | 1255 | 1254 ] 1720
BE # & | 1,000US$ | 432 ] 1087 | 2605 | 549 725 [ 1790 | 1064 | 208
W B |1,000ten 3 1 4 2 5 20 18| 11
H & ¥ {1,008 3 3| 12 21 22| 121 | 179 21

* 1,000ton | 45 1 7 13| 29| 41 42 0




1.3 HEFRIE

5AZARRIEMEORT (19T ®RAECES £ T, UTRIEREARGE S
HES N LOLAYS, HBAEE2F L LAEEERR., BANICREREN S
KE-TBHF, SAREORFEROBEHBHRIEARLLTHRREL TV,

s AEORBEREEXMAET BRI,

1) AEERBELE

2) BEWAOEE

3) N T ERE

4) HAERBH (K. R EBEHBR) OKREMH

5) M RELERE

6) ERERARE FT¥dbiFonTuw3,

HESAXREBFIR. ChooBRETETI3H0ERBHKE LT, UTOELE
ROBARERBL TV 3,

D KNEFE  KARBOBRESIIM

Q@ BHEHE ;AR THEEREI0~500Tha, BER200/m3, EHHEITTm?

® THiEHR ; HFEH s0Fhaicxt LHETEEN 50077ha

@® LMER &% AV, B

(1) ¥IB OBARETE (1978-1985)

5 FEOEMICL D A ZAREIRNESBER SN, COFK, SAXEDOR
EEERBERINEI. MARBZ2I L LAHRBEPXIENT, d2ERBEHR L KE
HRET. Lr bk, RYBOBERBRBFORAELZEL T, IO X
SHBRLESE  BENERGEOL LT, UTOEREEENCL T, 31EFFE( 1
978 - 1980 ). 1 &R 5 MEHE (1980 - 1985 )2 RE LELEIRBEFERORBRICE
FLl ko

O BHREBEROBMRZELT. ERNLARHHBEEKL., #HETHHEER
EVMOoHMECIIAREERT 3,

Q@ BHEHMAFHOBELFCSEZERLT, BRBEF0RER2RY. HRARE
Kk BRERETMT 5,

(2) B2 K5 HESTE( 1986 - 1990 )
HixkclgsHrIshARTEOBEER. UTIRTED T, FIBRIELEE
EBROHREREBY TV 5,
1) HRH®E
O BfEY. A, AVHSRUVETIREOEELKRER D, BREBEERT



pLitic, ChoERKOBMUERRAT 5,
@ HENXoXE:(RDL. BHRUAOYRZOBAZHIRT 5.
® EFEEHEERIcT I, EHE - - BEEETBHET 3,
@ EEPFY. BNRMAOEBRERETEKT %,
) BHARGHE
© EFRAE
a. BEFEBR R UCBH OFXPIA O R
b./MRBERNRET v =7 FOUR - Kl
c. AMIKBOWFEC L IEEFG~OHIHK
d. BELEEOWLK LS AL ORE
e. 1 REEdGm O EREH A
Q@ WHIRRHE
a. RINOHK & XHWMEH I & 2 HBDGHE L
b. MR i X 3 BN ONE
® 4 v7LvilgHE
a. BEROWEKOME
b. 2 H®E O ®D
c. ERIFE ORE
d. R BERCHBPIEBEOREL
@ BEFELRERLRUEBREORE
a BEILE 3T RBoRY
b. ENZEFITE AR S OB E & o FARELE
cHBROBVWEERORER. ERENRCFFHMEENOF K
d TERERMERUCEE S RXO SEBIL
e. R ¥ 0 5Bk

(3) FEEFETE (1988)

AEHE, B2K5 MEHEOEARNBREWNEIT T 560TH . BEEKLEE
HcEECEOBEREREHRR. BABREORE., ¥—FXFEOZBAFEERL
TW3, aoic, ARGCEOREREELEEXERITARREEEZHEL o TOHER. 7
ALELOBRBPIHLBEULETHRBEOSRMBRILL, ExVvFr yHiESHRE
D7 = b RBERTHILE->TW B,

FOEABEEERUTOLED TH 3,

© BFFEEMEOBEL
Q@ HELREREBORE



(4)

EHEHERE D5 AL

HE. BE R0 K(LEE

8 - EEOREERE

BAE B DR G SR E O HIE)
S\ 25 B 25 BRI ] 0 1R

0 © 6 & 6

E3 RS »EFE (1991-1995)

199152, W3 M5 »r EHEORXR s - T 3K TH-7co L L, HEBEDOE
BHREHROMAEFCLIDE2RS »y FHEORRENEL, 5 » EFTEHEZEO DD
BRAZBOVOSNTVWEIONHEKRTH 3, £20dic, INIEFIBLVTIRE2RS5
yEHERLBVTEARIWAREEECESOWABEERBEHESEESNH TV S
g &7 W,

L7cd->T, B3KS »r FHERBRAERITFTTH Y, INFEFELOEBTEELLT
W3, EOHRRBELTR. RBSHBBRRC X2 TEIOHERVEREERORK
TEFELALDOERBZEHELIN S,

BELEOBRHR
— BB

SAREIRBIAERBEMRIK. KE. A1 XBLUa—-EBHIFohs, L
L. SO NEERRECYTONTEY., FAREHOBEREEZRL TV 5,
KERINVFROMIcEFROELYKREESIN TV 3, BEOKOEMEERIZ. 12
0-150 A M TH BN, KRR ZTOEERRBEGEINL TV S, o

KOEERBIBRAIREN>TVBEHE, PABOHHMBLKED LINTEST. F
HIEDADHBNBEEENKREE EHTVWE D, BRCRRENREEROH L
BREDRV, CORRBEERETS 320, BEOKLEERTR. BRE*HKE T3 %
TIRRBE-TEST, ELARKOBABRBOL TV bODEARL LTHACEHS &
BRABVREICH 2, zofcd, RERCAERZHEKRT S bERFHR TV W,

KUADEMEL T, A4 X(48,0000)s FR (E2F Vb ++ v »Hov) (16,7
15hy). FFE (60, 6810y). TH(S, 67507). 2 —k (5, SN FOMIEMBEE S R T
BV 3,

L LEFSEEELCWARBARCKEAMENOSRILEEEROERIEL &
LTHEATWRV, BE,. RHABENE LTRESINTVEIH0R2—EDATH
%,

BREFCBI 3N ERRCIEMNEEROEBER -8, K- 9 LR T,



BAfI : 1,000ha
I HE | 1976 | 1980 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990
* 521.8 | 724.3 | 654.9 | 641.6 | 556.4 | 544.8 | 596.1 | 656.6
F R 5.5 9.1 10. 3 8.7 16.4 27.8 27.5 19.8
A4 X | 29.4| 28.3| 26.9| 29.6| 28.8| 87.8| 30.4) 48.1
BEN 3.1 5.2 6.7 2.1 4.3 9.6 6.5 1.9
X = 3.0 4.8 3.2 3.5 6.0 5.9 6.0 5.6
IV E 1.9 2.9 2.4 1.8 3.8 3.5 4.9 4.6
k' -F99 L7 10.7 6.6 5.2 5.4 5.4 5.1 8.5
g o¥a 1.3 4.0 3.1 3.2 5.3 7.1 8.1 12.0
W 3.1 7.0 5.2 4.2 5.2 6. 6 7.2 6.9
$ho%L” 0.7 0.9 2.6 2.6 3.8 3.9 3.8 4.0
a-k 3.4 6.5| 12.6| 13.1| 14.2 15.5| 15.8| 17.3
-3 - 0.1 0.1 0.2 0.2 3.2 4.3 3.8

2 578.5 | 803.8 | 735.2| 716.4| 650.8| 671.1| 716.7] 795.1|

X-9 FEUEVMOLEBREE

BAfi7 2 1,000by
H OH | 1976 1980 1985 1986 1987 1988 1989 1990
* 660.1 | 1053.1 | 1395.2 | 1450.3 | 1215.5 | 1003. 4 | 1404.1 | 1508.4
¥ H 47.3 80.3 85. 4 65.5| 120.1 | 187.2| 159.9( 162.7
A4 X | 30.4| 28.4| 33.3| 41.7| 3857 | 50.8| 43.9| 81.9
PR | 28.4| 42.6) 39.4| 18.7] 30.3| 68.5| 65.7| 60.7
X = 1T 3.3 2.1 2.6 3.7 4.4 5.0 4.5
17V E 1.0 1.6 1.5 1.0 1.9 2.0 3.1 2.6
b -ty 3.5 1.9 5.2 4.2 5.6 4.5 5.9 8.0
g 5.5| 16.6| 15.7| 14.0| 24.7| 29.8| 33.5| 58.4
s 2.3 4.9 2.9 2.6 4.0 4.3 4.4 5.0
$ho%t” 16.7| 24.1| 73.0| 72.3| 103.9| 107.1| 126.0| 111.9
-k 2.8 4.4 6. 1 5.0 5.3 7.8 5.4 5.3
x*® - 0.3 0.5 0.7 0.5 1. 4 0.7 1.6

_10_




2.2 PABVEE

SARBIRBITIZDABVWEBER, FRETODOATVWRVWEVWRL S, LAL. BED
— (MEEET 1L1%) cEZOBAXRSN 3 S, BN, ExvF+ V[
NPHnrr— PREOEFERBLUKEOBVEBRONWABHIKBEELTL 3,
Lhb, BHERBEEBHCREIACHEMLTE ST, FHRERERRHEVER
LTOVWRBWLDEHEREN S, Lich->T. MIEHSMTIIFEMENI0L . BRE39%
LHBNEREE» SORMERZICE-> TV,

Cok>R, N c HANEEBEBRRUEEREZERL LTV S, ThfUcBE
EREHOBRIELBELADERZEET b0 L LTEY, BREZLCER» SO
HMEROCKERBERLELB-TVE, BROFERIBRBAMXOBMBIMEIERK~ERE D,
DLVTREABEOHE. FHRAREROBDPELOREEBIERLT S,

DABVWERERAZVEEEER., AESCH T 3RENEHERIKREL, C
B SAREOEEEREZEBTLULLORL L TWALECBROBERNCPELOREEZD
ELTW3DEEZ SN B,

COEIBBERELIRETLIADI, S RAERNREMMBONELES - K
SBEEEILTVWS, Y¥AOHREEL., HESHARECPHBM BT EEXERL T, /h
MR E (SSIP) PHRGFHEROUEHEOERBICARZITTV %,

#—-10 RELEEFEOHED

Bifif : 1,000ha

J§ H | 1976 | 1980 | 1985 | 1986 | 1987 | 1988 1989 | 1990
‘e 2.7 7.1 10.0 10.1 9.7 11.4 10. 2 11. 4
FMI/E [ 317.7 | 426.9 |383.1 |385.0 |349.1 |331.3 |381.5 |396.4
BE f§ | 204.1 |297.4 |270.4 |256.6 |207.3 |213.5 |214.7 | 260.2

i 524.5 | 732.0 |663.5 |651.7 |566.1 |556.2 |606.4 |668.0

-11 HEFEFHIND
BAfHr: bv/ha

I/ O HE | 1976 | 1980 | 1985 | 1986 | 1987 | 1983 | 1989 | 1990
BgHE | 1.27 | 1.44 | 2.31 | 2.70 | 2.69 | 3.02 | 3.13 | 3.43
WHfE | 1.43 1.65 2.11 2.81 2.63 2.07 2.72 2. 75
BE | 0.99 1.13 1.23 1.33 1.31 1.32 1.55 1. 46
e t.27 | 1.45 | 1717 | 2026 | 2.18 | 1.84 | 2.36 | 2.30
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£-12 MEFEOERSH (1990F)

# & | MmO fE 23 i

" H HR | NS | HR|ER | N8| B | ER | MR | BN
Fha | Fby | t/ha | Fha| Fbv|t/ha|Fha|F}+v| t/ha

01 Vientiane Mun. 6.4 24 (3.78141.6 | 135]3.25] 0.6 1]1.22
02 Phongsaly - - | - 4.9 14 12.80] 20.0 26 1 1.30
03 Luangnamtha 0.0 01.17T] 4.5 13 12.98]14.3 20 (1.39
04 Oudomxay 0.2 11800} 9.9 3313.30]32.3 54 1.66
05 Bokeo - - - 4.8 14 |13.10] 4.3 912.00
06 Luangprabang 0.8 312.95] 8.5 25 13.00]63.0 83 1.32
07 Houaphanh - - - 8.0 26 |13.20]33.3 5711.70
08 Xayaboury 0.4 1]1.80]10.6 26 | 2.47}15.0 22 11.50
09 Xiengkhouang - - - 13.5 3812.80] 9.2 16 | 1.76
10 Vientiane 0.8 3[18.271}32.5 98 13.001]25.0 3011.20
11 Borikhamxay 0.0 014.26 J17.0 44 12.60}12.0 191 1.60
12 Khammouane 0.7 213.50 J43.5( 113 (2.60] 1.5 211.50
13 Savannakhet 1.3 412.93178.9| 223 2.83} 6.9 91.27
14 Saravane 0.2 0]1.98]33.3 8712.62] 1.8 11]1.37
15 Sekong - - - 1.5 311.90] 6.0 811.30
16 Champasack 0.4 2183.58}74.5| 171 }12.30 5.5 1111.99
17 Attapeu 0.0 0300} 9.3 2512.70| 3.4 411.05

2.3 RRA R

ABmAo iz, FERL (1 FY o #HMERIE 1.3ha) »/MREIEHBRMUTE
BahTuwid, BEHAR. KT cish sy, 189TEZRE. 3T00RFH
&b, REFONRBHEBLTVWS, 1HER. HUOEBRTERSh, 14860
- HHIE R, ¥50haTH B,

LHL. LERZPOERETS I AKSO/NMERERCDVWTR, BEZTVAEN
CNEFATEFRT BT 0. BEALCBEEMBRCBITERNEBRICLD
a%aﬂﬁﬁ%morméo%oﬁb‘ﬁ%ﬁaéﬁgvéﬁaﬁﬁﬁwﬁéwmﬂ
cEbhh, BEOEROFEARED THV. 4 XEBNIR. £ELOR LEELRF
LOBARLY., MEROTCHERELREZFFL LTHROEL LT 5,

-12-



2.4 % =
SsAZAEKBIIEERFERABLIVEHEEEBAL LTOBREE. [ETEXE]

ELTORBERBROTEV, TO0BEMBELLTR, MATUEROMMBRFEIELLCER
SNREHOENMOHRIRETH 3 LPHYREZEORE LTUIAZORELER
MEH TS LFILHE LTSN, £, Wi RV MBBEFBICBASINT
WBIEDLOATHLHMBEILHSDVWTHLRIREDORBERMOEWVL 5,

£-13 FEGBHATIHOH®
BART : 1,00088 - ]

H OH| 1976 1980 1985 1986 1987 1988 1989 1990
K & 641 853 939 980 | 1,028 | 1,041 | 1,026 | 1,060
326 447 627 646 703 764 8117 851
764 | 1,111 | 1,190 | 1,280 | 1,420 | 1,268 | 1,350 | 1,437
31 49 - 82 14 82 89 105 110
4,075 | 4,620 | 6,471 | 6,360 | 7,749 | 6,870 | 8,249 | 8,135

B # N #

-13-.



3.
3.1

3.2

HEBEXRRIRK
P N
sAZEOEBERIEYE (B4, 2% . BE (F41.6%) BLUHAEE (FHS3
4.2%) IR DEBEREIhTWVE, SERIIINTHEIN, BEAEBU/FwWEAAOE
BThd, BERUVHMAEBEOREIRFETH 2 L+ RHEEREBEFR I TVWA
Vo
ERHEBREELIIEHTHED. VTV T SNY—EZvFery—HNFr-—t+%
FHLT. SARERPEBPcTHYESTIRE-THB., BXE2ELLAFEICKT S
kI3 RBBIATVE, FERHREEH CL>-THEET 3L ERToNATVES
B, WERCBVWTRERETAREFBSC, 2 2 yYAGBKEROEEEZRVT+S
CRBELTVWVEVOBRERTH 2, 35, BBV TRERERTH2EEL 3
BHERLHELTHoW I ERNBEITRKLLY, ERPHTH S WHABRBXE
EERNTEERBEEF L ERBEEE O T LM, e BEMRZHECE
AKBEBEEBE->TVW3, BEBEBLICHAE LB TREBRAERIEL, FHHUAT
REHE VO TERHEBLWTLBITAEOLDICBMILT 2 HETRNBEBILE L,
SAZ2EOHS - BEREEERLAL. MBSHLEZRAES €D CRERERC
BREANBBHESREIZFETHL LA %

F-14 ERBHKKR

B4 km
¥ H | 1976 1980 1985 1986 1987 1988 1989 1990
B & 2,078| 2,410 | 2,460 | 2,536 | 3,374 2,460 | 3,387 | 3,387
B & ! 5,522| 5,874 | 6,278 6,278 | 6,189 | 6,502 | 5,690 | 5,810

MihaE | 3,862 | 3,939 | 4,245 | 4,245 3,581 | 4,472 | 4,604 | 4,774

H 11,462 | 12,223 112,983 | 13,059 | 13,094 | 13,434 | 13,681 { 13,971

shakE | 1,427 1,935 | 2.350 | 2,350 | 2,447 2,752 3,157 3,346
WFIE | 4,371 4,174 3,253 3,250 3,153 | 4,350 4,796 | 4,775

+ & | 5,664 6,114 | 6,780 6,780 | 6,788 | 6,332 | 5,728 5,850

a2 £

SAREOBEBEBER TS CARMIOOTEST,. ExvFey VT VT 5
YELCYNFr— S0 FERHTRAD 0L BE - EEHEIERIATVEE
BERV, LEaMN-T, TERHHOBE LBV TLHERELAFELTEY. EHOE
EOMBIEXEERLTVWEOBRKRTH 5, BALORBREZVF+ YDA

_14_



BWTHHETH %,
BHREBOLEBEILEEHBRORNHRI I A AEOMBEARREEDORKERHAER &K
2 TWBEWR B,

~165 =i 2
IH H | 1976 1980 1985 1986 1987 1988 1989 1990
BER 49 78 75 77 83 84 66 68
EI%REC | 3, 749 X 7,396 | 6,447 | 6,231 | 6,468 | 6,254 | 7,447
TiRkm | 1,067 1,481 2,016 | 2,620 2,645 2,680 | 2,690 | 2,700
BER 45 X 108 99 110 113 113 113
.3 E__ i

ERHEBKRZ—RERLEATVIY, ABPLTERTRIONIOB YV F v v
FTEOABHOREDOATHD. TOMS TLMOhTV 2, MO FERTIc iRIE
PHIEDREVBRBESH TV IBEZFOHRAROREPERROLRE - RWOLRHESF
XD EoRERTACEEIRLTVRV, . FERFZEME LTHRERBE
BINTWEEBEMBOPRBEOI Y c>TWE, LhHrL,. EXFOREPHMD
Atadoidic, MREROHENREEEZITI LVWIHINBOBNRRETZiIC
ZERIO TR,

£—16 REREMBHEBHERN

H B | 1976 1980 1985 1986 1987 1988 1989 1990

Bl 57 7% Be 4 4 4 4 4 5 5 6
=y 12 13 18 18 16 15 15 117
Hh 5 g Be 96 102 107 113 112 110 110 115
* & o 294 610 994 | 1,136 1,136 1,250 | 1,190 937
E M 90 1175 556 742 901 [ 1,082 | 1,247 1,173

EERB 371 846 | 2,346 | 2,720 2,977 | 3,261 | 3,566 | 2,731
RO W] 4,561 | 4,991 | 6,660 | 7,217 | 7,883 | 8,143 | 8,271 | 5,874

3.4 B FH
sAzZEIBVWTR, BToBR st HKELOBROA-DICRIAMBERBAB TS
3LOBAELY, HFHEORNLEEER2BNICHEINTE L, ZORR. 19855
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BATMEEFRIIGEEELZERL, BFHLU LR ELI s TW S,
L L., #HMREMBEORR LBV OREPRFBOARFL LY +HUHEE
BEBTARVREICS 3. /o, LEBE~OHEFERI 1IKBELBRCELS. BRE
BB O TREFBIFRMICELVL, Tl &, HEENEBOAMBERICKER
XWER-TETVS, . PEEREFOFREEHNE LT, SEHMEESER
ENTVEH, HEPRROLEF LIV DHWOENERRTERVRELS 3,

£-17 HEEREZERRRT
BT . BIR - #E - AEH=TA

H B 1976 | 1980 | 1985 | 1986 | 1987 | 1988 | 1989
Y B éEﬂ = 54 83 297 500 588 604 628
75 AN g0 | 139| se2| 827 | 1.043| 1,028 1,097

§ # M X 85 209 800 | 1,327 | 1,565| 1,366 | 1,603

Ajggﬂ R 2 4 16 21 26 217 29
INEERE % B M| 4,444 ) 6,115 7,470 8,011 | 8,327 8,316 8,330

75 2% | 12,293 | 15 134 | 18,720 | 20,605 | 22,273 | 17,392 | 23, 575
¥ BE Bl 11,848 | 14,983 | 18,070 21,033 | 21,369 | 20,384 [ 19,438
VIR E K 317 463 435 523 562 559 572

hEE ¥ B ¥ 12 306 495 545 578 629 640
é 735 2K 467 | 1,454 | 1,979 2,213 | 2,389 | 2,364 2,364
i BB | 1,100 2,578 | 4,451 6,124 | 6,746 | 6,942 | 7,440
VAR 27 62 69 14 82 8 93
s B EBEH 11 31 68 83 93 107 110
735 2¥ 84 261 492 551 659 726 113
E &R 108 469 | 1,3641 1,908 | 2,111 | 2,182 2,312
Aigt E R 3 10 20 23 28 30 31
¥ & ié? B % 21 29 62 85 38 98 98
8 M E K 161 390 | 1,147 924 919 { 1,100 | 1,100
¥ &i&ﬁﬁﬁ 5 6 7 8 8 9| 9,400
E OB B K 5 26 35 13 13 11 i1
B O K E K 242 439 | 1,122 | 1,045 | 1,189 | 1,050 | 1,050
2 oBE R K 3 B g g ol  ul 10

_15_



4.1

AHEHREBErz vy F v+ YIEREEL BHKE (MATF : MINISTRY OF AGRICUL
TURE AND FORESTRY) ##%/5 (DEPARTMENT OF IRRIGATION AND MICRO-HYDRO POWER)
CBVWTRHENTWE 2 d 27 bTHD, Ex ¥ F v Y (Vientiane) RiTH 3
MAFXHROERECH 3,

ExvF+ YERSAIXEOERE v F + YHETOILBBEEL TV 3, B
EHEIZ A20FkdTHY, FRPicR ez v F+ YEHFBEBD, 54 2EBRRKO
BEMPFETEL TV S, ABPIZL, 00l LOoFHMBEL > T35, ARSI
FA (1990FHR) THEABRLEAENEHBBEEL TS, HRIZIED
TERREXSEh, sOEF KU TRABEEEZT >~ TWVWd, BEALOBEEHIZ
BRTHD. MEXHLE LAABRECIDEHEYLTTV S,

txvF+» YEFRERECBET L0 ITHZGHERET A TWE D, B
A OBEEESBRNUCTON, 5AXECBIIBROREMEEERL TS
foo L L. FEERIZO 9 DI LS WIHECER O 2 b MAEE PHBAE
HERES. ToREBEEEMEERALET. WELCKOEREERLER LR
Hicd 3,

PRV LFT DI, SAHRAEBRFRIOLEEOCREICLY [DABVE
FUBE | LTy VBB ( 1IMERT7 Y THRESTAB) EHAEOBRIC £
DRI, RPFEGICIXOEEL, 18FCHEAOHRBHE L VESR) %
B Lo s T VBB TERLDUWEEREBERKCLY, AIBE~NDEERKY
EBLTIEI VY F ¢+ YHBSEOBRERARZEZHEELEL > L LTV S,

ST /BBHBCEZIARARBOTC, PABVEBROVNESEEFERLL S+ 2EHEK
Wik, kEROFEHMA L EEHomMEEHELT 2 Y F+ Y ERIRBIH 34 5
ABE (NAM CHENG, NAM SOUNG, NAM HOUN, NAM MOUN) H»ADSWEEEEE L 20

NAM MOUNY A X B DA DBV E RREMERNTH 28, O3 »rFidS sld—
BREBRERTVS, LhAL. Cho3MIRORYHOBNZZKL TWE DX NAM

HOUNDABWHIR DA THH, FAKMOKZFBLTEHCBOVTHDPABVWERE

BITbhTWB, NAM CHENG & A RREBRER KL VRBELAFIEITHEDH
BRRBI-TEST, BERKRBINRATIRE-TWS, T/, NAM SOUNG 54k
SWVWTIR19TSEICPECO v — Y Bt X bR B I hi, LAL. BREKES
KEPABOKBEERERTH D HFTOLABVEHEIRITTERIVRERER
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4.2

52, &5k, BEOBBEIELLADPVERMED SOOI RKOLEHRSBLEL.
BEoE EFicEoHBRLBFHEBRSEWVIREIRS 5,

CHOORRZEH TR, SAREICBOTIRABBS - BEEKE - L
FAHEAZRLATHESREBICEEREBESE:—AcHETs L
JVBEARERBEIRV T AL ER CHRBAROARI > TRASES I LHBEN
CEEBRENBLOTH 5,

LiBoT, BENNKR Y7 tEHETICLIE T BREFOEE -
tEdomR L  c RRORE - BEABRSOAR - EERBEOWESFO v S5 A% HE
MUTITSBENED 5,

Fotebic s 2EBFRIMAAGEOHBELLEMRE LAREEZRBHL £
CENREHSBHEEREL. CnEEFETI38E - BHNHEARFEXREZHEL. £
T3 ELEEXITVWS, 2LT, REENEL., BRIRORESYFTan B+
L« 27 v (NAM SOUNG) HiIKic B 2 AN VERMARIELERCEREELL
ELTW3,

L. AIBLUBSHECAEETH 220, CASOFHERES LU
BEESCHLT. BEBRFOWRHE2EEATHD, FXORBEREREEZRL -
WELTW3,

AN OBR
Fo AT VHERERE T v F + »OLAERHknicIE L. AEXNRAEARD
6,000ha (FZiHHL 80%. EB¥Hh 20%) THV. WHOMIEL EEHE LABELZEHAT
W3,
HEMXOBEZZI LDNEIUTOEBD TH 3,
— EFEHRER : ¥ 6,000ha

- HIXERE : EL 300 - 800m

- FEEHHE : 1,600 mm

- ERHIR : 26 °C

- Wl : 4 -10H

- &B# : 11 - 38

- BRSE=E : B.NADI B.PHOSI B.NANGU

- ZBF¥ : # 3,000

- BRE 2 5 A RGO

- LTHIRE : KM 1hallF

- LHRAE : RIS EAEAKE.,. LB

- BEEH : HHAESHARSEZ EEESEL
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- XEBEY k. Bk, S BX
— EXEAN -KE: FLRTVI, FA-RTVTA
- HEREE® : BHE
- H@A 735 BRER (1BREEKRSGE) . BARIN HKER 0%
rRo kS AHERR RIS ABREZRILOE LABHEBRENEL, ChoBRRBE
HPEELLTEERSE L, GHENEERXESEVREEZL TV S, ZOcdd
ABVHERCPERERESOLEEREMIL BB OUBRLELL, FEHLEERD X
Ui riticE . BERERAEYVOLEENERLRD, HES I BREMEY
DRIZDIIANOT, BEEFREEERY., ToERHMEOENGELHEBLT
Wb
*ORE. EABERHIHEHEAOB ML LTHASOWTLWARTET, %
RIS ATVWE L, COFTHFHOT 5 v 2AFHIBOBROESVWEE S
BRELEETVWEE VR B, /o, BEEFOEXRODEEREOBROFEST
B, BIcEEER - B8R - £iIEHK - ERFOEBR I v 7 50BHEOUB BN
BEETH 3,

F o ATV AZIIBEICOPECOBLEBRIC X 0 BEVHB T O, 1980F I
I TEICS 2 5o WABERER. L. BEARO LD RAKIEIE
ZEINHARBERINTVR G, /o, FoXEOHBIR S+ AEHBHESEBL 12
B, FARBEE I, HHEOEEL EL 188.05n THAAD R T #nE .
HKHELVWERECRITISOUTVWIRVWIREKLS 30

HEMYOBTRROLBY TH %,

s Fhy 4T t T —RX 7 4N
- 17 =] : 22 m

- 18 & : 500 m

- BRRT KR : 4t HAnd
- ot B m R : 268 km2

4.3 StFONE
(1) FEoLEH .
>4 27 VHMRREEREMBEREFLESS, 2ABL - FIKERCR
EERBROTB LIV BEEEREXL T, MATENERS 750
BENLBBENTVEIADCBREROABKELRDTELS. REDIERL
EHé LABNHAREROEESBCEINT VL %0
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(2)

(3

ULoRKEZITBT 2 dic. BHREMF) KBVWTREENTEERE - BN
Rt L, HKoERHLELERy, BREROREMAERBRA LI I L LT
3, L L. REATOARENS S/, MAF TREEZBRF»SOERBL T
BEEBICLnFHBEOREREREZERLTVWEHDTH 5,

HWEOH®NW

AHEEOEHMIZ, 74 - 27 VHRORKEHBEREZHEEL, FHMRORE
koML LEBHBABRHZEET I BRUMRTEOLERTY L. H
ROEF YL+ ADF VT2 PEREBL. REEEECHL TBEND
SHMBMICEBAETEE  BNMRBHEORKNIHEEZHELFELIT
Eicdh b,

EEARE

B¥ . BNBHIESEECY K-> TR, SAREBIPEIVF+» YRESB
FAEHARBIUHS - BERGEREBET I HICBAREBH TS LIRE-T
MXACBRET >EMEAScHBEC L, BREFEE L THET %,

CORBERRTIHRNBFEEERNNEZORCHMREABE L L TH
Y LHREORF—VERHABECT 5, 5+ REPHHUMRXic BT 2 BHEKE
ERFETACE IV HERBRKEOREEZT S0

HEZROHDDO T o 22 RBRORITIc L D HELT 3,

SHRHRBERF v+ VEBIURBEDOH VW 2 Y22 PEREE L. BFEIL
HEERET 50

DEARERRE

E:yf+yﬁm$66fA-x7vmz@ﬁﬁﬁu%%mmL~mméﬁ
BffowtREHNBEBE I > A EEZLET %,

a. BAETHMAAHE: WMRAoHE. ME. LB, KXIRZEOHAREGS
JUBBRE. fE. £%. A0, EREAFOHS -
BEXGE-BE - BITL. BWPBILMaRETI> &
THHARREEMX LHARNG - REMXEZHS L IRLE
XA ATEEZEEST 5o

b.KEBERHE : F&:RT7YFLo0EHEHROET,

KEHFOEHNFAEZR 2 dbict s - X7 VIIIBLY
EXMEORAEKEFREREZRET 30 W i¥I.
PABCAK - EEAKEOKERYHZEET S &3
CRROKBREHEEHIULT 5,

Elo. BARCESREBRENE 07 5 o ZEKT %o
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c. B EBAZEA W : FHMXicBI2BRAROBEETHIBEMBOMLEE
R EBLTREKT 571007 w5 ADREETIo0
2LT. AHIREbExvF v YVRIEBIT 2EBEEREM
LLTHRERT. BREE. BREREMBLIVERR -
MEMHGOMLEZME LARSNEEERARTHBER
ORMEMERML>o8ILT 5,

d. BRBARTE : TR - KEEMRBLAUBEMARERE A CTHK
FROEEKEODN LE2HEET 2D T w5 2%K
ET b, 775 LARECEBLTRERERDOEMD 6
tic, HIROBRKRECBI LAFELBRKEOREET

3o

) BEAGT
EXABHcBOWITHShREINEHAR T e /S AW TEBAEEB X UREA
FEoEWwWSae .7 b 20 EELEELAFEEEET 50

aDABOEIKHE: THEEEBIUCFHEERE EOLDIELANVE
BOWT 2R3, K I3F & - 27 vFasl. #HEE
BR*ZRLCBOX Yy 7oRBERBIFZ L ET 5,

¥/, DPABVWEELEROLHOEF VERBIEEE
DBRBHLAVBVWFEOHREICED S, WoiT S, AHIK
CRBKAEMX bR E N 2B, O SHLicx
Mg 2 EERRELIHKBRORE ORI T 3,
> T\ THAAHEL L CLABVHEICEDETHK
HBOKRRILERILERD 3,

b. BEERE R : EMRAEE PABVEIKIEERF TS LI X
D, PECR LTEBHMoBEES L VREMAEZESH KX
EREEERT 5. RBUMERBREEAT S &L,
FHERCHLTRBHMOBES ZITVWHERKOEFR %
K2, 7. REBBELHETEE, 2332=F 1+ —J
B, AH - EHE. BE - EE. RENABRIAMO
BREEX 3,

c. BRAEE : DABVHIKRBRBLUCEEEROBFBIOIGLLE
BEZE. fEHE. SAEVMORIT 2TV, AMIRicE
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d. BEMTL - &

e. ERM ML :

fRERNY REE :

g EERERHATE :

F2BEEEEALOSHEHEIT 3, COBEe. BE
HeHEAFSRSO LN EBARERA LT 3,
$h, EREMTH MR BEEED LABESOR
CEET 3, EFNVEABOER L D EEREFORL -
EEERET DL E b BB EEDS LEAYORRK
BB B, 5, BEPHKERE (Bic sy AH0IE
) ORAEEBEATEY v 7 S eAFRATRAT 5,
HEMTEEERELTO LD ICREREEEH OB
FEO/RBROMRATEES Wiz BENS ORH -
BeRE - NI - RESORR b« =<2 PERHBEBE
B3, CHoBRBHEOBFEKEL >DVWTRTERES
ERICERT 3. $ 4. EREEECOFELEEMAR
BMbE e B THEET %0 S5k, BNIZORAFD
—EELTEBEMIZMERY. KRESEHNORIE
RO OAREFOBIER LA HEET B,
DABOVHEKERFORBRIVEHEIOLEL, 0
CHREENCEALRLAREBAENT 2 DI 3E

BZOMBEELAHLEROHBISLERAREL 5,

Licti-T, REMXcELET 2BRRESERE - ;b
SEB Ltk BEREREEES. BEBEES.
EREYHBEEERILT 30
HEEROER{LZHEL T LDICRAMOERLE
BERUCEBEER (HE. RE. TES) EEFEERM
B2 LHb, LidB->T, EFVETREBPEERERM
BOBHICLVBERBE. AMOBREEIFORRK:E
HohiERoR, CCTREFVEIRETHERRZ 8
ELTREENER - BREB VX FABILOKLDORK
#HETI
BRICEELEENTEEZHEL TS RBEER
BOBBZEDTTLBRIAERSE L, $EbE, &
EER -BE -ABRBO=Z#HS—@ELB-TEHEIN
THRUD THIRO BB SRS N B EELON B, B
> T, EEMAEELE LHKOFBHILZER T 2DIIZKRD
XINBHROBBEBILETDH 3,
CEE@EEY v LEAEERORE
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- BEHEKQEE R

- BE. Lk

- RERERER

B VIV-vavEER
PDEORBHBEABHICBOTIBRRABHKELRE

TERIERED, —EOBMAKEZHER LARIMXE

Bofl&ELTI R bR ELLEALLI LT

A 7e 2 2P EIKTH L LT 3,

4.4 FTEEHEREY
FEOEBREIR. BREMP) CHEYT 23HE - EERAIB. PABVEBLU
ERGERBFERO 3 BHBEYT 3, iE - ERBRINATGERELEOHEEZ. »
ABVRRLEFIEOHE:L, EREMBREFXROERLELT I, 4 2EHIE
JA3EKEOBRBRRE -4 0&BDTH 3,

-4 BEHREHBEX
ERKE
I
BlKE BlKE BIKE BIKE

B OB 5] ® ¥ & A VEF BEXEHEE
& it 5] [R-KkKXBE

TEEBRB R EREREHD

-3 E- 5] BEEBRRKE

T EREHB Bt HRE

% B B

B 5 5]
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1.5 ABEERER
AFEICE A EX LB (TERMS OF REFERENCE) %2 &RiCR 7o

FEHBER1EBTh., BEL2ERE (Phase 1 & [ )it TiThN 3,
Phase | BBV TRAREE - BEFXBEEOEENE L LTITH N, Phase 115
BEBOWTREELAHBEOREET 30
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(DRAFT)

TERMS OF REFERENCE
FOR
FIELD INVESTIGATION AND PLANNING
ON
THE INTEGRATED AGRICULTURAL AND RURAL IMPROVEMENT PROJECT
IN
NAM SOUANG AREA

1. Background

The rural area of Vientiane Province has been developed as the
basic food supply area of Vientiane city. The area 1is covered with
fertile solls and has sufficient annual rainfall. Therefore, the area
has a favorable development potential for agriculture. However, the
rainfall is unstable in the rainy season, it is often little in July and
abundant in September, in the latter case 1t causes water-logging in
lowland. In dry season, there is almost no rainfall from December to
February, thus paddy cultivation in dry season becomes practically
impossible. The present production yield of the paddy is 2.2 ton/ha.

The infrastructure for agricultural production in this area
includes such development programs as migration and irrigation projects
of "The Four Irrigation Reservoirs in LAO P.D.R". As part of the overall
program for the development of the Vientiane Plain, four small storage
reservoirs such as Nam Cheng, Nam Souang, Nam Houm and Nam Moun, were
planned to irrigate about 20,000ha of paddy. Implementation of such a
plan would contribute significantly to the reduction of the annual
shortage of rice and other crops in Vientiane municipal.

The Dam construction project was funded by two loans from the OPEC
Fund, one of them is for purchasing heavy machinery and vehicles, the
other 1is for spare parts and workshop equipment. The canal system has
been under construction by the Vientiane provincial authorities and
Vientiane prefecture, but the system is still far from completion and the
design needs to be improved.

Recently, an increase in fallow land, low agricultural productivi-
ty, and a decline of labor force absorption have occurred in the paddy
rice cultivation area due to insufficient and deterioration of existing
irrigation facilities. 1In the upland fields of the hilly area, on the
other hand, an 1incomplete irrigation system and the road structure
surrounding the upland fields are obstacles to the enlargement of
perennial crop cultivation and effective farm management.
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Establishment of a overall program aiming at development in rural
area is essential for integrated regional development and/or improvement.
In the case of Vientiane Province, establishment of a rural 1mprovement
program 1is indispensable to promote the consistent development of the
province as a whole. Prior to formulating a overall o©progran,
establishment of a rationalized land and water-use plan in the whole
province 1is the fundamental approach for orderly regional development.
This will also contribute to the conservation of the natural environment
in the region. Furthermore, rectification of areas which make a
difference with development between urban and rural areas 1is the major
objective of the Development Plan in Vientiane Province.

2. The Project

2.1 Objectives

The objectives of the project are to improve the rural infra-
structure for the 1improvement in rural areas of Vientiane Province
through establishment of an integrated rural improvement plan that
consists of infrastructure improvement for agricultural production based
on the rationalistic 1land use plan as well improvement of the rural
living environment, such as drinking water supply, electrification, road
improvement, etc. The method and the procedures to formulate the rural
infrastructure improvement plan in Vientiane Province will also provide
guidelines for the rural improvement of the regional development program
in Vientiane plain.

2.2 Location
The project area is located in Vientiane Province which is the

western part of the Vientiane plain and mostly between Highway 13 and the
Nam Ngum River.

2.3 Components

In order to encourage the development in rural areas, the
following components will be developed in the integrated rural
infrastructure improvement project.

1) Establishment of a land use plan in Vientiane ©Province as a
whole.

2) Infrastructure improvement for the agricultural production

Paddy rice cultivation area
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- improvement and/or reclamation of paddy field

- improvement and/or construction of surface water
intake structures

- improvement and/or construction of irrigation and
drainage canal systems and its related structures

- road improvement

Upland field cultivation area
- road improvement
- improvement and/or reclamation of crop field
Both area
- improvement of exlisting dam system for full use
- collecting and shipping facilities for agri-
cultural products

3) Improvement of rural living environment
- drinking water supply facilities
- rural electrification
- road improvement
- public health facilities
- education facilities

3. Implementation Schedule of the Project

The following schedule will be adopted for the project
implementation.

1) Execution of the Feasibility Study

Phase I .... overall region study and selection of
priority project
Phase II .... feasibility study on the priority project

2) Request the Grant Aid for execution of the priority project
3) Execution of the Basic Design for the grant ald project
4) Execution of the Detalled Design

5) Construction
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Prior to commencement of the Feasibility Study, topographic map
with scale of 1 to 5,000 compiled by aerial photogrammetry and covered
the whole municipality will be prepared.

4. Executive Agency

Ministry of Agriculture and Forestry, LAO P.D.R

5. Investigation and Study

5.1 The Objectives of the Investigation and Study

The main objective of investigation and study is to formulate a
infrastructure improvement plan of agricultural production and rural
living environment in Vientiane Province. The investigation and study
will be divided into following two phases:

Phase I ( Overall region study )

- to establish a land use plan for Vientiane Province taking
into account a soil survey, present land utilization, govern-
mental development policy, and on-going development and/or

improvement programs.

~ to formulate an extensive improvement plan for the whole rural
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area of Vientiane Province taking into account the existing
circumstances of rural area such as topography, water
resources, farmland distribution, farm management, productive
and social infrastructures, intention of rural habitats,
improvement level of rural facilities in other area, etc.

to identify the priority project(s) and/or the area(s) to be
improved toward a feasibility study.

Phase II ( Feasibility Study )

to carry out the feasibility study on the priority project(s)
and/or the areas identified through overall region study.

5.2 Items to be Studied

5.2.1 Phase I

During the course of the Phase I study, the following items will
be studied and clarified.

1)

2)

3)

4)

Natural condition and resources

Topography and maps,

Meteorology and hydrology,
Geology,

Surface water and groundwater, and
Water quality.

Soil survey

Survey and analysis,

Soil classification and distribution,
Land classification and distribution,
Present land use, and

Recommendation for a land use plan.

Human resources

- Population,
- Employment and labor force, and
- Education.

Social condition
- Relationship with the relevant national development and/or
improvement programs,

- Present land ownership, and
- Actual status of organizations and their activities.
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5) Social and agricultural infrastructure

Inventory survey of present social and agricultural infra-
structures,

Review of the existing Nam Souvang Dam, and recommendation for
the dam improvement plan,

Present status of existing infrastructure in comparison with
provincial and national level, and

Recommendation for improvement level and extent of social
infrastructure.

6) Agricultural production

Present farm management (farming practice, crops, cultivated
area, cropping pattern, yield, etc.),

Farm household economy,

Market, demand and supply of agricultural products,
Agro-industry,

Agricultural extension services, experimental station, and
Recommendation for future agricultural production.

7) Project formulation

Establishment of a land use plan,

Establishment of the development concept,

Settlement of the development unit,

Establishment of the infrastructure improvement level,
contents and extent,

Economic evaluation of the proposed scheme, and
Identification of the priority area(s) and/or project(s).

5.2.2 Phase I1

The

feasibility study on the priority area(s) and/or project(s)

will be carried out. In order to justify technical feasibility and
evaluate economical viability of the project(s) and/or area(s), following
investigation and the study will be conducted:

1) Topographic survey

Detailed survey of major structure sites.

2) Soil survey

Supplemental soil survey on the selected areas, and
Recommendation of necessary measures on soil improvement.
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3)

4)

5)

6)

7)

8)

9)

Meteorology and hydrology

- Collection and analysis of additional meteorological and
hydrological data and information,

Run-off analysis on the specific rivers and streams including
flood and drought discharge,

- Study on available water amount, and

Inundation analysis of farmland.

Land use
- Specific land use plan for the selected area
Irrigation and drainage

- Clarification of existing irrigation and drainage systems
and O/M organization,

- Formulation of proposed irrigation and drainage systems, and

- Basic layout of the major facilities for irrigation and
drainage systenms. '

Dam Improvement

- Formulation of proposed Nam Souang Dam improvement plan, and

- Basic design of the major facilities such as dam body,
reservoir, spillway, intake canal and total canal system.

Agriculture

- Present agricultural status of the selected area,
- Agricultural production plan,

- Agricultural economy improvement plan, and

- Agricultural supporting and extension plan.
Living infrastructure

- Present status of living infrastructure in the specific
community, and

- Living infrastructure improvement plan, particularly for the
rural living environment, based on the proposed improvement
level and extent in the overall region study.

Facilities planning
- Irrigation and drainage, farm road and other facilities
related to the agricultural production,

- Rural facilities for improvement of rural living environment,
and
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- Agricultural supporting facilities such as collecting and
shipping, agro-industry,etc.

10) Implementation and O/M plan

Organization,

Implementation schedule,

Construction plan and cost estimates,
Required equipment and machinery for 0/M, and
0/M cost.

11) Evaluation

- Benefits and costs,

Financial and economic analysis,
Impact to regional economy, and
Environmental assessment.

12) Conclusions and recommendations

6. Required Man/Month for the Investigation and Study

For execution of Phase I and Phase II studies, following Experts
will be required:
Man/Month
Study in Japan

mry
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Expert
Team Leader
Meteorology and Hydrology
Soil and Land Use
Irrigation and Drainage
Dam Improvement
Rural Planning
Agriculture
Socio-Economy
Structural Planning
Cost Estimates
Project Evaluation
Geodidic Survey
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7. Items to be Undertaken by the Japanese Government

The Japanese Government shall take following measures to perform
the study efficiently.

’ - to dispatch a study team to the LADO P.D.R at the expense of the
Japanese Government,
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8.

to carry out the Feasibility Study which consists of Phase I
and Phase II studies,
to prepare the Reports of the Feasibility Study, and

to transfer technology to the concerned counterpart personnels
during the course of the Study.

Items to be Undertaken by the Laotian Government

In order to contribute the smooth execution of the field studies,

the following undertakings shall accord by the Laotian Government.

Ensuring the safety of the study team members during the study
periods,

Permission for the study team members to enter, leave and
sojourn in LAO P.D.R for the duration of their assignment

therein,

Tax exemption for the study team members during the their stay
in LAO P.D.R,

Exemption from customs duties for the materials and equipment
of the study team and for the belongings of its members,

Cooperation of the Laotian Government and other relevant
organizations for the smooth implementation of the field

studies,

Provision of data and information including topographic maps
(scale of 1 to 5,000) necessary to the study,

Permission for entry into the study area to conduct the field
study,

Arrangement of the counterpart personnel for the study team
members,

Provision of office space necessary for studies, and

Provision of vehicles necessary for field surveys.

_35-



5.

5.1 7% VKBS
(DitBOoF R

ZDfs oM X
SEOREEED THT EET, MEHRXUACHEET LU TCR<3HRER
BERHERFEL, HEDPSOBRABAZR/ LWL OREN S - 7o

54 XREFY A A9 4 BE(BORIKHAMXAY) T 3 3 7¢ 7 9 T (PAKXAN) . s° b 7 & §f
(B. PATXOUM) R T =¥ V) # ~ &} (B. BORIKHAN) % & & & &4 - 2 (NAM XAN) JIIoRii.
B TR INEZL L TTHIERICR A EHS, P ERBcR/INEREKTH 3
IABRBBELTVE, L L, RO R ST EHRICB VT REEROK
B, HHNEES2ERLLT, BRELTERDPSORAERATV 3, Hic
LR B 2 BABREORIBREARBREESK L5 EHDBOBETH S
EWnid, BEOHRRBRAEZREOB B E, DVTRMELEDENOET%:
BWEIEIEREL-TWV S,

CO&IBREETHAT s bic, Ty /HBEE. BHEAEHETE] 7
2Y=2 FERIL, FA - VIRBECBI3ERABICHSBEERLL 20,
LERBORETIAFEZEHCFERT s Lt MiIBoFERILLEROAER
BOoREEXRA5LT2bDTH %,

() AENR MK

KV A LAY A RES A REOERMEL., PRI~ P FaEHicHEL, BRI >
LAravE (AavE) CALTVS, AFMKEEE150n~600nD FHEH S5
INRERIc B L. SHENRER IR0, 000haTH 5, HERRRHEETIX 5 4 K.
PN I A RSP OLTE D, H10,000FBEBRECBEL. BREZEEL
THEFZIAITTVWS, EEHRBIRISCTRETHS 2, ERKRI L, 500mEET
0. B ERBoORSBHETH D, F1EEVRIOLTL 3,

Fa-HFNRREIE»oEREP->-THRTLTED, 23y THOEETA
Y ERT 20 YZABEIILBLSERIKES 2 yFHORRIERICL-T, L
cPRUOUTHBERDT AN TED, HENARHMIFR CORED > 5P THRE
KRESh 3, AENRRFERRIZAHL, 200kl TH 30

AMIEORGE (THHM) RPIEMHIT, MEETE L LTHMBBHALTW 3, »
ABWHEBNE LA, MHESETHh, BEESTERZE AIFANNBV

_36_



e!”\(ﬁé\ \

7
N

Y s SRR
A. cor Y AU < ,’fg ‘
e : e T
N ' /

X

Al
7 % |

T
3

,'g
i

Bty s - B S Bt
| | | | 1

_37..




l L




DRSS NAFOATH B, EHRBBLACOHMMSKEKIME L TRAIATY
it ERV, BEPERIBERCAEL TSy, BN KREBTBENL »TD 3
B, RERBIO~NFEFEORETH 3, ERFRIEBLIEVRERTHSEEL 3T
BEHEEMHEL, 7y v THERICTHETIEES SHRIFEILEWMEL > TV 5,
it RGETHD, BBEBEES TR LTbOhTOR YV, Z Ol id 58 E R EEE
530, EHOBEBTERIE#ETH 2, BEFSOJBEERIER LTV L, BR
BRI VTHRBOVWIV—ENVRBIEIIBEABETLATVE DS T, b
OEFICRBIARBRZ Ve RAKRHFFLANIKCEH > TED, #AKBRIZIT WV,

BLIAKRE VMBSO RFEMiz. REMbc, LEREDLFHEEEDOK
g shTws, COMRRBRUEBESERT, 4§ FOI—F— Y3 VLT
Esh Tl LL, BERRBYV~F—va vH 1VECEBEIL S L
LHFBLEMEBROBADERL LI, BENRHMXBER L KRS . ZEY
MicE CRATVS, 5K, CHORABRRBREBLAEWEGE T CMEZEZLR
Ko 1.2 CHE)(Slash-and-Burn Cultivation and Shifting Agriculture) 9 3
OBAMREKRICHESEM T O TS, T FIRRABRRLIEGEER L O
FHEHIHEMLOo25 3, RUEBEORIBLBERKIBKOBE, Rt OHRT.
Ie—Yay, KEEENOET., #iKkHHEENOBEER, TROFREIROEE
ZFiERRUVHSRIBECEAZEBRIIVANT VW DN D 5, T DR/R. #
TERREHI KT 2 S HICHBRMHRXBEKRT 2L 0 BREBREZEVERL T 3,
COBRREEHBYIA L DICR, PAVPVWVEROEELLEREORFE LML L
EEALFREB LT Z2LER S,

) WEANE
ABEBEORBIcLY FTEEOEHNERKT %o
a BRAFBOHEK
b. 5 b o B
c. HRREOR L

FRENERERT A DRO LS REHRBEEEKET 5,
DEHR -2 - BEFS0BRKZEGHELE U CHBE X LA A HE OEIL,
DERCERLBROEFEKEDH LDicdbD a5 ADHIL,
DEVMOERILEENELABE 0 Y5 ADWE,
HEMAEERR ERE LT, RENEIEKROEHEAER Y . NEED A
B (SSIP) 2B ELALERGKROBIL,

-38_



DI MEEUEEDILDOLHMERERE T 7 5 A DIEk.
HEBREBIVLABVEREREDLDORBRRIBORE LEX,
NEHERRIBLKERERER2 T2 RBERBURBLIUCBRERAMK cxd L
TRERE 0 /5 A2ERET %,

8)BR - kil - ERFBOERS vy SHRBOAELEFNEEREEREHO
hboTe s> ADH,
NMNRBERLHMEDEARBRUECKAKER v 2 7 2D

(O FEERDLTR
AFHBEMX I S5 E¥E 4B (TREMS OF REFERENCE) 2 RE IR D & 5 TH %,
HEFMILEBE L, HEIZ 2B (Phase | & 11 )IeH T TERBEHh 3,
Phase | RBIBVWTREAKBERVELABHEOHEEZE L L. Phase [ HAE
TRERLHBEOEEETIC L ET 3,

_39_



(DRAFT)
TERMS OF REFERENCE
FOR
FIELD INVESTIGATION AND PLANNING
ON
AGRICULTURAL AND RURAL DEVELOPMENT PROJECT
IN
PAKXAN AREA

1. BACKGROUND

In the Lao P.D.R ( LAO People's Democratic Republic ), there are
around Five million hectares of land suitable for cultivation, but
currently only 880,000 ha have been planted with rice or secondary food
crops. An additional 800,000 ha have been used as pasture land. The
greater part of agricultural land is cultivated under natural rainfed
conditions. Besides, about 80% of total land in the country consist of
mountainous area which is covering with forest.

In the mountainous area, most of the hilltribes such as Meo, Lou,
Yao, Akha, Lahu, etc., are dependent upon shifting cultivation for their
subsistence. They are about 40 % of the population in the LAO P.D.R.
Their staple food is upland rice supplemented with maize and root crops
and their traditional farming method is slash-and-burn cultivation which
means shifting every few years. According to the official report, about
one million people practice shifting cultivation on an area of about
300,000 ha annually. The area affected with shifting cultivation in the
past has been estimated to be about 3 million ha.

Slash-and-burn cultivation and shifting agriculture deteriorate the
watershed causing soil nutrient loss, soil erosion, deforestation and
other negative environmental conditions. The alternative to shifting
agriculture by hilltribes should be sustainable agriculture with
irrigation in valleys and lowlands. In order to change the habit of the
people 1living in the mountainous areas, not only an irrigation system is
needed but also solutions to socio-economic problems and the provision of
infrastructure.

The Laotian Government has given to the high priority on
resettlement of hilltribes in comparatively low valley and plain areas
through the development of small scale irrigation and micro-hydropower
schemes. However the need is great and, without external financial
assistance, the authorities may not be able to effectively implement such
projects.

]
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2. THE PROJECT

2.1 Objectives

The objectives of the project are to increase agricultural
production through irrigation and flood mitigation measures in lowland
area, and to replace shifting cultivation by developing irrigated
agriculture and rural infrastructure in mountainous area.

2.2 Location

The project area 1is located in Borikhamxay province and
approximately 200 km east of Vientiane City which is the capital of Lao
P.D.R. The Highway No.13 connects the area to Vientiane City which is a
major market for agricultural produce.

2.3 Components

In order to increase agricultural production and to replace shifting
cultivation in the project area, the following components will be
included in the project:

(1) formulation of a land use plan in Borikhamxay province as a
whole,

(2) development of water resources such as relevant river
discharge and groundwater,

(3) improvement and/or reclamation of paddy and crop field,

{(4) rehabilitation of existing trunk road facilities,

{5) construction of new irrigation canal systems,

(6) construction of new drainage canal systems,

(7) development of on-farm facilities such as irrigation
ditches, drains and farm road networks,

(6) improvement of the rural 1living environments such as
drinking water supply, electrification, public health and
education facilities, and

(7) agricultural-support facilities such as extension service
station, cultivating and post-harvesting equipment, ware-
houses, sorting station, mechanical work shops, etc.

3. Implementation schedule of the project

The following schedule will be adopted for the project
implementation.

1) Execution of the Feasibility Study

First Phase .... overall region study and selection of
priority project
Second Phase .... feasibility study on the priority project
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2) Request the Grant Aid for execution of the priority project
3) Execution of the Basic Design for the grant aid project

4) Execution of the Detailed Design

5) Construction

Item / Year 1st 2nd 3rd 4th 5th
Feasibility Study
Phase 1

Phase 1II
Basic Desi Stud,
for the Grggt Aidy
project

Detailed Design

Construction

T
1

Prior to commencement of the Feasibility Study, topographic map with
scale of 1 to 5,000 compiled by aerial photogrammetry and covered the
whole municipality will be prepared.

4. Executive organization

Ministry of Agriculture and Forestry, Lao P.D.R.

5. Investigation and Study

5.1 The Objectives of study

The main objective of the study 1is to formulate a developments plan
of agricultural structures and rural living environment in Nam Xan
basin. The investigation and study of the project will be divided into
two phases, namely

First Phase (Allover Basin Study)

- to establish a development master plan for Nam Xan Basin
taking into account the existing land use and water resources
availability through comprehensive study covering the
whole area of Nam Xan Basin, from mainly agricultural stand
point of view, and

- to 1identify priority project toward a feasibility study
with a command area of about 20,000 ha.

Second Phase (Feasibility Study)
- to carry out the feasibility study for priority projects
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identified through allover basin study and model plan study
of an agricultural development project with high ranked
projects of about 2,000 ha .

5.2 Items to be studied
1) First Phase

In the course of the First Phase, the following items will be
studied and clarified.

(1) Collection and review of existing topographical maps

(2) Soil survey
a. Soil survey and analysis in the river basin
b. Soil classification
c. Soil capability classification
d. Present land use
e¢. Recommendation for the future land use

(3) Natural condition and resources
a. Meteorology and hydrology
b. Geology and groundwater
c. Water quality (surface water and groundwater)

(4) Social condition
a. Characteristics of the river basin
b. Relationship with the various national development
programs :
c¢. Necessity of the development

(5) Human resources (or Man power)
a. Population
b. Employment
c. Labor force
d. Land distribution
e. Education

(6) Land ownership
a. Present land owmership
b. Laws regarding land ownership
¢. Possibility of new land reclamation and recommendation

(7) Rural living environment
a. Present social infrastructure
b. Recommendation for development of social infrastructure
such as domestic water supply, electrification,
telecommunication, roads, sorting station, processing
plant of agricultural products, school, etc.
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2)

(8) Irrigation and drainage

a. Present irrigation systems

b. Present drainage systems and status of rivers

c. Damage caused by poor drainage and/or flooding
(including potential damage)

d. Recommendation for improvement of irrigation and
drainage systems

€. Recommendation for improvement of existing <farm 1land
and new land reclamation

(9) Agricultural production and development potential
a. Farm management, marketing and Dprocessing of
agricultural products (or Agro-industry)
Farmn household economy
. Proposed cropping pattern
Estimation of price and demand of agricultural products
. Proposed appropriate farming practice and yield
estimation
. Recommendation on the strengthening of agricultural
extension services

o a0 o

-

(10) Benefit
Economic evaluation of the proposed development schenme

(11) Institutional aspect
a. Actual status for organizations and their activities in
the river basin area and its neighbouring area
b. Recommendation for establishment of experimental
station, extension services, farm credit system,
agricultural cooperatives, marketing and distribution
, etc.
(12) Recommendations
a. Summarizing and complling the results of investigation
and the study of various aspects, recommendation and
proposals will be prepared.
b. Recommendations and proposal to carry out the
feasibility study on the selected project area of about
10,000 ha in the river basin

Second Phase

The feasibility and model plan study of the selected project
area under the foregoing development plan will be carried out.
In order to justify technical feasibility and to evaluate
economic viability of the project, the both study will be
conducted based on the following items.

(1) Surveying
a. Preparation of topographical map of 1/5,000 in scale
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with contour of 0.5 meter in relatively flat area .

b. Surveying the basic point for preparation of the above

topographical maps.

c. Detalled surveying at the sites of major structures.

(2) Soil survey

R = @ A0 O

Soil survey and analyses in the project area

. S0il1 classification

Land classification
Present land use

. Proposed land use

Investigation of potential groundwater resources
Study of necessity of soil improvement and of
improvement method

{3) Meteorology and hydrology
a.

b.

c.
d.

Collection and analyses of additional meteorological
and hydrological data and information

Run-off analyses of the related rivers including flood
discharge and drought discharge

Water quality test (surface water and groundwater)
Study of avallable water amount

(4) Irrigation and drainage
a.

f

Study of the existing irrigation systems

b. Necessity of irrigation

c. Formulation of proposed irrigation systems

d.

e. Formulation of proposed drainage system and flood

Present drainage condition

prevention
Basic layout of major facilities of the project

(5) Agriculture

a o oe

(v]

ety

Actual status of the farming practices

. Proposed cropping pattern under the project

Farm management plan of typical farmers

Recommendation for experimental station and extension
services

Present condition of marketing system and recommendation
Investigation of potential yield and necessary input

. Estimation of agricultural productivity in both case of

with project and without project

(6) Design of major facilities

a. Preliminary design of irrigation and drainage canal

systems and the related structures

b. Preliminary design of trunk and farm road networks
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{7) Land consolidation
a. Land consolidation plan
b. Layout of farm lot and on-farm facilities for farming

(8) Rural development plan
(9) Recommendation for agro-industry and marketing system

(10) Extension and experimental stations and their operation and
maintenance (0/M)

a. Recommendation on the extension activities for new
agricultural technology and organization of extension
services

b. Experimental station for improving agricultural
technology

c. Establishment of 0/M mode of the various facilities

d. Estimation of O/M cost

{(11) Agricultural economy

Survey of farm-household economy

. Estimation of farm management on the typical farmers
Financial program of the typical farmers

Trend in price of agricultural and livestock products
and their production cost

e. Investigation of marketing and distribution system

a0 oM

(12) Construction mode and cost estimation
a. Investigation of unit price of construction equipment
and materials
b. Investigation of construction equipment and
materials available in local market
c. Study of construction mode
. Determination of project implementation schedule
e. Estimation of the Project cost with breakdown of
foreign currency and local currency
f. Annual disbursement of the Project cost

=7

(13) Economic evaluation
a. Economic analysis of the Project
b. Financial analysis of the Project
¢. Comprehensive evaluation

(14) Conclusions and recommendations
Based on the study results in each aspect, technical
feasibility and economic viability of the Project will be
examined. Conclusions and recommendations will be prepared.
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6. Required Man/Month for the Investigation and Study

For execution of First Phase and Second Phase studies, following
Experts will be required:

Man/Month
Expert Field Study in Japan
Team Leader 2.0 1.0
Meteorology and Hydrology 3.0 2.0
Soil and Land Use 4.0 2.0
Irrigation and Drainage 5.0 3.0
Environment Control 3.0 2.0
Rural Planning 5.0 3.0
Agriculture 5.0 2.0
Socio-Economy 5.0 3.0
Structural Planning 3.5 3.0
Cost Estimate 2.5 2.0
Project Evaluation 2.5 2.0
Geodidic_Survey 2.5 1.0

7. Items to be undertaken by the Japanese Government

(1)
(2)
(3)
(4)

to dispatch a study team to the Lao P.D.R at the expense of
the Japanese Government,

to carry out the Development Plan, the Feasibility and Model
Plan Study,

to prepare the Reports of the Development Plan Study, the
Feasibility Study and Model Plan Study, and

to transfer technology to the local counterpart personnel in
the course of the Study.

8. Items to be undertaken by the Government of the Lao P.D.R.

8.1 The Government of the Lao P.D.R. shall accord benefits to the Study
Team as follows;

(1)

(2)

(3)

to permit the members of the Study Team to enter, leave and
sojourn in the Lao P.D.R. for the duration of their
assignment therein, exempt them from alien registration
requirement and consular fees,

to exempt the members of the Study Team from taxes, duties
and any other charges levies on equipment, machinery and
other materials brought into the Lao P.D.R. for the conduct
of the Study,

to exempt the members of the Study Team from income taxes
and any kind of charges imposed on or in connection with any
remuneration or allowance paid to the members of the Study
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(4)

Team for their services regarding the implementation of the
Study, and

to bear claims, if any problems arises against the members
of the Study Team resulting from, occurring in the course
of, or otherwise connected with the execution of their
duties in the implementation of the Study, except when such
claims arise form gross negligence or willful misconduct on
the part of the members of the Study Team.

8.2 In order to facilitate implementation of the Study, the Government
of the Lao P.D.R. shall take necessary measures as follows;

(1)
(2)

(3)

{4)

to secure permission for entry into private properties or
restricted areas to conduct the Study,

to secure permission for the Study Team to take all data and
documents related to the Study out of the Lao People's
Democratic Republic to Japan,

to assist the members of the Study Team to take medical care
when they need. The expense of the medical services will be
charged on the concerned member, and

to ensure the safety of the members of the Study Team when
and as it is required in the course of the Study.

8.3 The Government of the Lao P.D.R. shall, at his own expense, provide
the Study Team with the followings;

(1)
(2)

(3)

(4)
(5)
(6)
(7)

(8)
(9)

available data and information relevant to the Study,
topographical survey (when the topographical survey comes
into necessity for the Feasibility Study and Model Plan
Study, Jjudeging from the results of the Development Plan
Study),

geological investigation such as drillings and excavation
of test pit at the site of the major structures (when the
topographical survey comes into necessity for the
Feasibility Study, judging from the results of the
Development Plan Study),

soil survey and infiltration test for soil classification,
additional survey related to the Study, if necessary,
assignment of counterpart personnels,

suitable office space with necessary equipment in Vientiane
and the project site,

appropriate number of vehicles with drivers for the field
trip in the Project area, and

credentials or identification cards.
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(DRAFT)

TERMS OF REFERENCE
for
GRANT-AID
ON
AGRICULTURAL PROMOTION FIELD Project

Project Title : Promotion Field Project for the Extension Development
of On-farm Water Technology for Field Crops, Fruit and

Vegetables.

Requesting Agency: Department of Agricultural Extension,

Ministry of Agriculture and Co-operative.

Proposed Source of Assistance: The Government of Japan

1. Background

Thailand has about 17.7 million ha of arable land of which 2.5
million ha are irrigated, with most of the land being utilized for paddy
cultivation during the rainy season.

The Sixth National Economic and Social Development Plan (1987-1991)
aims at, among cother things poverty eradication by accelated expansion of
the agricultural sector 1in arder to increase production of current
depressed major agricultural products and raise income through expanding
other agricultural products and industrial services. Furthermore, it aims
at improving production by enhancing the quality of agricultural products
so that they may meet international market needs. In the agricultural
sector, one of the major objectives of the government is to diversify
crop production in order to avoid the overproduction of rice and to
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increase the production of second crops, such as soybean, mungbean,
maize, vegetables and fruit, which are either being lmported or appear
to have good export potential.

The potential for crop diversification lies within the irrigated
area, which includes about 60,000 ha, during the dry season. In this
season, however, paddy is the predominant crop and utilizes 87% of the
cultivated land, with only 13% being under other crops.

The irrigation of second crops requires much better water management
than paddy irrigation to assure that water is applied at the right
moment, according to crop type and its phenological stage, and in the
proper amounts to minimize water loss. The Government of Thailand
therefore requested assistance from FAO in training extension agents and
subject matter specialists in the proper technique of water use. This
assistance was provided under the Technical Cooperation Programme,
project TCP/THA/6651, contributed by FAO-United Nations. The project
activities (training of specialists and extension agents according to the
developed training package) began in September 1986 and were completed on
31 December 1987. The Minlstry of Agriculture and Cooperatives (MOAC)
through 1its Department of Agricultural Extension(DOAE) is the leading
Thali agency for promoting crop diversification and is the government

agency responsible for project execution.

As a future programme of this project, the establishment of a
programme to strengthen the extension and promotion activities of DOAE of
water-use and application technologies is recommended by  FAO.
Furthermore, it 1is strongly recommended that every effort is made to
ensure the speedy implementation of this follow-up project. In order to
follow-up the project TCP/THA/6651 and to develop the second crop
irrigation systems, the assessment on these matters was conducted under
TCP/THA/6768, contributed by FAO, on January 1988. On the basis of the
assessment DOAE has formulated the project "Extension Development of On-
farm Water Technology for Field Crops, Fruit and Vegetables" for
accelerating the recommended future programme.

To achieve the goal of the project, DOAE has decided to establish

the Centers of Extension Development of On-farm Water Technology for
Second Crops; Main Center in Hui Sai Nour King's Recommended Project
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Area, Cha Am, Phetchaburi Province, Sub-Centers in Chai Nat (Central
Region), Roi Et (Northeastern Region) and in Chiang Mai (Northern
Region), and to request the assistance from the Government of Japan which
has much experience and advanced technology in this field.

The assistance would be expected in the construction of water-use
technology promotion and training fields with various irrigation
facilities, farm machinery, and machinery for training. After completion
of the construction, technical assistance would be required.

2. Project

2.1 0Objectives

[Overall Objectives]

(1) To contribute to national efforts to increase food production in
irrigated agriculture for rural welfare, through diversification
of crops, other than rice, in particular during the dry season.

(2) To strengthen the capabilities of the Department of Agricultural
Extension(DOAE) in the promotion of better field water
application techniques among the farmers of Thailand.

[Specific Objectives]

{(3) To assist the DOAE in improving its functional and operational
capabilities at the national, provincial and district levels, in
imparting efficient extension and promotion services on proper
water use technology and management among the farmers of the
country.

(4) To assist the DOAE in the organization of a Water Use Technology
Promotion Center by preparing the facilities and equipment

together with staffs of ability.

Although the RID's Irrigation Engineering Center Project 1is being
executed,this project is different from the RID's Project which focuses
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on designing and developing the water reservoir, and distributing water
on schedule through the irrigation channel to many farms. But the
Extension Development Project of On-farm Water Technology for Field
Crops, Fruit and Vegetables is the project to administrate the water use
on any farm. The farmer can take the water from irrigation channel of
the RID's project or other resources to serve the on-fare water use
system, and will decide how and when to take the water to the plants and

how much should be taken to economize in using water and energy.

2.2 Project Justification

The implementation of the present government policy to increase food
production and diversification of crops other than rice, requires
improvement of on-farm water management and use. Such Iimprovement is
also needed to reinforce other agricultural programmes, such as seed
production, which implicitly count on good water application practices on
the farmer's part. Moreover, the upgrading of on-farm water use

requires:

(1) the establishment of permanent and effective extension services
with the DOAE, to systematically transfer the appropriate field
water technology to the farmers of Thailand,

(2) the increasing and intensifying of water use extension
activities to the small-scale irrigation schemes, which have
been found to have higher potential for crop production,

(3) high competence among the various technical extension officers -
National and Provincial Subject Matter Specialists and District
Kaset Tambons - in related skills, technically as well as in
methods of technology transfer.

Both extension and improvement of farmers' practices in water use
are within the competence of the DOAE of the Ministry of Agriculture and
Ca-operatives. The present project will provide the necessary boost to
establish a permanent system to implement the much needed extension

programme in on-farm water use and management for second crops.
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3. Details of the Project
3.1 Project Objectives

(1) To review the Extension Development of On-farm Water Technology
for Field Crops, Fruit and Vegetables, prepared by FAO/TCP.

(2) To conduct the feasibility study including basic design on Water
Use Technology Promotion Center Project.

(3) To undertake training of the government's officials in the
course of the Study.

3.2 Location
The project areas are located as follows;
Main Field : Hui Sai Nour King's Recommended Project area,
Cha Am, Phetchaburi Province.
Sub-Fields : Chai Nat in the Central Region,

Roi Et in the Northeastern Region, and
Chiang Mai in the Northern Region.

3.3 Implementation Schedule of the Project

The following schedule will be adopted for the project

implementation.

1) Execution of the Feasibility Study

2) Request the Grant Aid for execution of the project

3) Execution of the Basic Design for the grant aid project

4) Execution of the Detailed Design

5) Construction

6) Request for the Technical Assistance Project
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Item / Year 1st 2nd 3rd 4th 5th

Feasibility Study
Basic Design Stu
for the Grggt Aigy
Project

Detailed Design

Construction

{Technical
Assistance) r

¥Work Plan

Work plan for the feasibility study is as follows;

(1)

(2)

(3)
(4)
(5)

(6)
(7)

(8)
(9)
(10)

(11)
(12)

To review all related extension development projects including
the Extension Development of On-farm Water Technology for Field
Crops, Fruit and Vegetables

To evaluate the agricultural land and water resources and
identify the possible reservoirs

To collect and review the relevant existing data and information
To survey the project area

To determiner the basic items of the project planning in the
field work

To formulate the project

To carry out preliminary(basic) design of the major structure
and facilities of the project

To prepare the implementation schedule

To estimate the project costs and benefits _

To estimate the operation and maintenance costs including
administrative budget, equipment and material cost for the
project

To evaluate the project

Recommendations
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5. Required Man/Month for the Investigation and Study

For execution of the study, following experts will be required:

Man/Month
Expert Field Study in Japan
Team Leader 2.0 1.0
Meteorology and Hydrology 2.0 1.0
Soil and Land Use 2.0 1.0
Irrigation and Drainage 3.0 3.0
Agriculture 3.0 2.0
Socio-Economy 2.0 1.0
Structural Planning 2.0 3.0
Cost Estimates 2.0 1.5
Project Evaluation 2.0 1.5
Geodidic Survey 2.0 0.5
6. Items to be Undertaken by the Japanese Government

The Japanese Government shall take following measures to perforn

the study efficiently.

- to dispatch a study team to the Kingdom of Thailand at the

expense of the Japanese Government,

- to carry out the Feasibility Study,

- to prepare the Reports of the Feasibility Study, and

- to transfer technology to the concerned counterpart personnels

during the course of the Study.

7. Items to be Undertaken by the Government of Thailand

In order to contribute to the smooth - execution of the field

studies, the following undertakings shall accord by the Government

Thailand.
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Ensuring the safety of the study team members during the study
periods,

Permission for the study team members to enter, leave and

sojourn in the Kingdom of Thailand for the duration of their

assignment therein,

Tax exemption for the study team members during their stay
in the Kingdom of Thailand,

Exemption from customs duties for the materials and equipment
of the study team and for the belongings of its members,

Cooperation of the Government of Thalland and other relevant
organizations for the smooth implementation of the field

studies,

Provision of data and information including topographic maps
(scale of 1 to 500) necessary to the study,

Permission for entry into the study area to conduct the field
study,

Arrangement of the counterpart personnel for the study tean

members,
Provision of office space necessary for studies, and

Provision of vehicles necessary for field surveys.

Prepared by : Project Planning Division
Department of Agricultural Extension
Ministry of Agriculture and Cooperative
February 1991
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APPENDICES

1.

10.

11.

Project Tasks

. Expected Outputs

. Tentative Irrigation Plan for Water Use Technology

Center

. Cost Estimation

. Buildings

. Equipment

. Staff for Administration and Operation of the Center

. Estimated Cost after Completion of the Project

. Expected Training Programme by JICA Experts

Implementation Schedule of the Project

Executive Organization Chart
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et
(1) BASIC STATISTICS about the socio-economic development in the Lao P.D.R
for 15 years (1975 - 1990)
:Ministry of Economy Planning and Finance
(2) SELCTED INDICATORS OF FOOD AND AGRICULTURE DEVELOPMENT IN ASIA-PACIFIC
REGION, 1979-89 :FAO 1990
(3) REHABILITATION AND UTILIZATION OF FOREST FALLOWS AND DEGRADED AREAS
:FAO 1985
(4) SPECIAL STUDY ON FOREST MANAGEMENT, AFFORESTATION AND UTILIZATION OF
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