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EHEMYRAELFLELAZDOTH ), BEFBMBEL 2o Twh, ITMEEEFERAVICLEBEE
DEVEHFAR S WL 2P ORBEEBE LRV THEET 205, ERAPFHEVLOPE CEREIEY,
I U= IR FI R EET800Hhab d . IAKFALKEREFEEIIHFEL, %S0
B, RERESRES NS LRATH, BEOBVEEXFHROEHBIEEREL LTI LIFoh T2,
BERELA BV T BEHIMERERBRICOVWTEEPTHY, FICEHLRZT-SORE, 757
WoO—ift. 2% v 7 DERFOREFBINESMOIRB ZHF L T 2,

(2) STEOHRR

FEBEIIRROEEREBREB BT IODELLRIETNVEREMED TS, EDHDIvrv—1C
BOWTHEN - REFHNICECORBPL NI -V E2FATE), POREBEEENFECELTELER
RO CE WX ERETHILEFDH L, ThozEEL, AETHRBREZ, I v v —hiBRIZSH
A7 ITERE Lz FETEIOBMIZLUTIIRTEBH TH S,

) IrUY-EICRESEL. ORI IHRURERRI AT LALEAT S
2) FERIAT LI, FROBEFEOBRIFIHTEZINET S

3) IOXILREBRIATLARERTELIENEDER

4 Ivyv-2EDOREEREXICHEATRLEMNL Y2

FEERERVE—r VIV 7550, BROTHFARAKROBITELZITV, TOMBERE &
LT, BBTOMEMY RUNERE., HeHEREXZSZIIL TS, REBBRET—I/N—XfLL B
BLTWLLDTH 5, BHRITHABHIOATLL > THREL, BROHRHEEEHOEHT—7ICE
T50ET 5, TAEENOBERICBIIIEREEEMELY, POEMNEOERLENE LI-RER
Bty —DRBREEIT), TOLHEEIL. 1) REBRERAE. 2) BEBHREV -, ) BHH50
3avE—Fr MK ENS,

(3) Bh~DRE

¥ TAY—TIFTURE
* M. #IsH A
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HIZLAEHEN 2, BB LVEFOKELRRET ILEDNH LI, O 2ERIARENS, LT
WCHBIFKEORRSIIOVT EDRBE B OBEEL R,

1) Khongthao /1| 3%
Khongthao JI[13/¥2 & X D JE~#40 km, Xelabam F#bZTE FU AR TE. FOXNVEE
POOMT ARIBEOEF TEEAELY, EFRZBLTKENE»THS. EFED2ARA
T 1.2 m3fsec METFH S, BHAEIZX., ERIZI 2B REBUKBREKE TERDOD TR K
BICREOBREBIITOA TS, $IEN LEEZTAE. T OHFRAKETZREL T H400
-500 ha BEOEZFEBENFHETH L, SKRIFETBISIZTHENFY. BRE616F. AO2,608
A, KEAMHHE442 haThH 5,

2) Khamouan JI|Fii%
Fx Yy JETIE500MIR (ZoneKhet) 2B ERNBERESHBIZIEEL Th,

BHEE EHIR Gistrict
(1) Nongte Champasak
(2) Zone-9 Paksong

(3) SengDong Mounlapamok
(4) Thai Border Phonthong
(5) SengKhoksavang Soukhouma

ZD9 B, (1) Nongte KU (5) Seng Khoksavang i Khamouan JI|FIRIZH 1), AE=— XOBVHIRTDH
%, Khamouan JI[i3 X I {4 B ®Phasak[i(1,408 m)ICIE 2 E L, Fr v XY v 7HobR2EILE
ICHERT 3 2 F v o3y ZBTERDBBELRINTH S, L2LLEP6, KEDOPasaklI TORNE & &
RNy — >, WBEE. HESEOEEI SEFINIZEILALHENEL 2oTLE ), BRUBOEEE
TiZKhammouang | &3 & U2 DX §iE DPhongJil. Gnang)il. Khala)ll. Makyang)l|% IZ/MNREBMOER ¥
AIEEIN, RFEOER/SBERKOEREZEA) L LTS,

Champasak Bf & U'SoukhoumaZ#8 DX EII LT D E B H TH 5,

e Champasak Soukhouma

FREY— Nongte  Seng Khoksavang
H#ER 11 12
A0 (AN) 4,182 4,920
REE (F) 979 1,106
KHE#R (ha) 1,515 1,799
KD EIY(}fha) 2.5 2.6

2.2.3 FHEO A/

FEEChOIFAOBRYEEL b2 5, KABFSLR & L TREICELG SN WRAKHTETH
5T LIlEAL, BHBORFERRRZEKRICEREL.

o

) MEOMGERIC L VRIEOLENLLES

2) EFERICIVEFMEREEROLKEE S

3) HFERICLOMAEBEEROWLAL., EHOSHKRILEZE 2
4) BEREDOIOOKERRELHERT S



22 SFHIAFEWBIFELESEBXERFFEREE GIREMS)
221 HEOHER

T4 AT, D) AEEILt (1,000 - 1,500m) . 2) $EIEHILM (FEE600 - 1,000m) | 3) XV
WRUZFEBOMEEE FEE100-200m) . D32 KBTEE, TOR. 3) DHUISIIKEFEL #.L
ELT-BENE T, YEORRAEEOHLEFE LT, 19894E0HK Tl KkOH60% T £E (KL F v
VBT R EDD L HT0%) . BERBEELE RIS AL (CEORESEER OE T oEREEERL
I H35%) . HBHWEEBOBVWEESEITATWS, L L, KEOESEBERELEIZ09% L H <.,
HEEERIIBTT T, 1988EDOHRD THROE., ABIBOKOEE BEVRFED6%. KEICE T 17219864
CHBT A L9%IIHELAUCELRE LIREERBIIZER STV RV,

2.2.2 FHEHROBE
(1) BE

LHEH SRR ER (3) A I VARUXIHBOMEER (BEE100-200m) OH. ¥ 7V ERT
Frvntyr7BLTs, MEOREBIMET 2RO VERIZ, EHL000m, EXZHEZ L OBE
T, 22BN (EFYBRWEEN0m) 2FMALLI——DFEIBATH S, FRBBITZ O
RORVEEOI., T, HHOFHE T, PREZHENE X I VTIZE L OXRIPITNAATVRDS, Eo X
RIS TVERZHERIZEF VI (A aV@ER) EFx 3%y ZBEFH NS A AT ¥ (Khamouan))l|
(A VEAER) Thb, T/, FUNVEEOBFHBIEIBEICELIMOZE LEMZEL THRHALD
HBHMNREBEKISDY, THICESZBHBNOBBERT VY VDD D, —H. X IVALEDTF ¥ ¥
Ny ZEFREFOKFICZ L, BERA I VTBVWO—HOKBIZ L TOARA IV FHLDE Y
TEBETERL TV5,

(2) &M

W IR O REFIETEY 2,000 - 2500 mmT. BREDIZEA LN SA2S 10 I TOFFIELTLTED,
BEEIZIZITILALTHPREL Vv, KEHED19944E L BEI0VED BRIBRFRELZ LU TIZRT,

(mm)
Xelabam Champasak Soukhouma

1994  (Ave) 1994 (Ave.) 1994 (Ave)

Jan. N 3 N 2 N N
Feb. N 4 N 1 N 3
Mar. 36 23 2 24 62 10
Apr. 41 63 35 87 58 73
May 418 192 379 221 202 227
Jun. 331 379 299 483 281 374
Jul. 627 350 573 500 376 356

Aug. 594 572 619 596 304 483
Sep. 520 244 940 380 658 322

Oct. 91 85 95 205 93 157
Nov. 16 12 1 7 N 37
Dec 23 9 36 1 2 1

Total 2,697 1,936 2,979 2,507 2,036 2,043
(4) BEBKFEOKH

VRO, §) FORVBEICEZREL. BEPUKDS TR B KEICE T RIE, i) ZFI

-5-



5) ARRHEOERFIZH L CTAEFHAAKTHERT S
6) EBAEFOREZITV., ERO&EFBLNLVOELERES

ZEEFHBET S,
2.2.4 STEOHEE

SHENIKIR, #IE . MRER., SRIEW BE. #BE. EE) FoHFHIc Lo T, LT4aBIlaT 5
néo

D EFVNFREBETRORVBEROLESEFIRLEL A IV AER

2) Xe Khampho/l|l il % b & Lo KONV BEROBHREF R & 2 a0 VialkER

3) Khamouan JI & UF Phaling Nt E Pl & Lz XA 3 VoG E

4) - EERRLE LA VATRED T A XBEHL

SE ER4BBERARE IOy 2L LTE Ty 2OME. REFEARGRUHSEGEHTIR, #
BOB¥YMEED LREKRBRRORE L ZOHROFIALE S L2, BIFE LTV 2RERNHER %
EbETHILLRROEFERNLEZEHZIDTH 5, ‘

2.2.5 RRAEDIRE
(1) FHEOER
AETE X
1) FHAROBRYEELDVZDF vy FFEE Gl e L KHEBR KA E L TRECE
HAENFORKBRENHRLERZS>TVS
2) VDEUTRFEH2LZOEBEMBBRANICE T LTI AESEOBREKRICE TRIZY

VIO BREARET A, [KEEZHRRELZFOESFAHEZEA] Lz, [BRAEEESEL, #
BEROAELANOBEEZEHSE] 2 &i2d b,

(2) SHABFOER LA EHAORE

T ARRBEFRCRELE L ORBBOER, BEO=—XTHIA Lz, KABBORREDORT ¥ v
DESIHOEZLEL, LTOL) ABTORERECRET %,

1) AHBEERIZHIPLREBURLRBEKEREDOA VXY MY —RE
2) ABIBEERICHDDBHEFEROA AV M) —RE

3) KEBEOHRURURNAEFRRELZZRBLLRAETO Y 7 ORE
4 BR7uy 7EORRTOV s M)A M EBREBLORE

5 {7y roBEETOY s FOF/S, BBEEEE

'S



K2R FREREFENEESTE




23 KOFCFEREEBEBRFBEREH
2.3.1 FtEOER
(1) B¥0FR

5 & ABAFIZI9MEE NP L EFE VAN TIKOBRBILER I N/, R OEEERTHERITKAK
TYINGTVATHY, HBIZEAOD0%EL FEFLTWE YV F v Y EFHF TIREBENLKARRICK
ERFEITTVE, E60, KEBEORKIZIZLAERE > TWAE D, KREOELICE YV FoLEERE
EEXNTEY., BHICI1988EDHFHIBO FRTIZEEENHI0%LE T L. KARIELE o7,

SO RBRICER, T ABAFIZIE I KRS 1 EETE (1991~1995) DEEL Y ¥ —12BVTik, 7l
EBEEATHROEBAEAEHEL LT 5,

) koBBEHELELTALEDIIRERERELHERT I L,
2) KUSOIEY - FEE - BELLORBIZL ) REOSHEERSLZ &,
3) BHAR¥EZHIRL. IKEFRORAEIRALREZHELZ L,

TOXILGERBECIHEL., TAABRFIFEE LTIV F v Y ESBICTT 2 KORERS T HF
THELLI, BHBEEIIRELTVWALHINEREDOAH - EETRAD, ZORVKFEBER
HERSEZIY LTF-30TH 5,

RETEOREHRIE, ¥ F v VIR Rk (PhonHong) ERICEBL TS, F#RiZF 24740
BERECIESHEREZFEETHY , T/hREIIEF L F £~ (Nam Cheng) AN TEY, BHOTKE
LEBREBRORT VvV EEFELTW 5, RHBXICIZIRTE. 94,0000 FKKEBDH 555, IR
MOEMEFIRTETH S, T2, HPICBVTORMPAEETH )., BELATREZITEAKICL D #
EZZ), BOTARELZBETBE LN TVWE, ZOIIIBARELBELHE L., AR THEEZ T
T 5LE bbb T, KERTBBH3,000haz HE LA BNEREDAEL K570, +4HF v
WAEHRCTORKT LARVENER S AT LOBRZZECRAEFHAREPREOBRE L Lo Tw D,

(2) XKiFFtEOHER
g &

F 47 LNBVOERERIZF LA ZLNOBEKICE DRAFICE LITUIEHEAL TW7225, 1970FF 4 7 4
YLDZHHE, ZORKKEIGBE SN, 8I2, FFEFIEKRL FLAF = VTR, SOYAICE-
TRELBEXSTA LI o7,

KRRV EHFAOEMETHEIZ19624EUNDPD 7 7 ~ F 2 ZF T, AEEREI NV F ¥y U ELE
BEMRAFOFDVEDTH L, VT, 1968FICFR YV RV FHAXENBSERIII D LBRBRE N
EEahs, TORETREBFEKEE LT2o008B8ESRF I, T4bb, F29 2060 K
EFLF NP SDPOKRTH S,

F 59 2 )H 5 DBk

FAYZMNEKBEETHEF L) NIRRT A7 LNOEEDORZ ERT 2 KIEMEEL TR
bhb, TLUZNPLDBKERICIIUTIDODENFEZ LN D,

-9.-



HFLYZEAMTLOBRZIZIBADREEIIMAT, REZOKEERAKE LTHATS
2) F 40 ZNNCBUKIEZ B3R L TEUKT 5
NFAYZNNERIZEY 7RUKBZR FEZ L THKRT A

FLYZEEMT L SOBKIZE UL, FAT LNERD 2 Fall bOoTXToORBIZF L TENIC
FREBNETETHL, LSS, COFEYERT LI, BEIIBTIREOATE, KR
E. fkFE., RESLAWLAZTILETH S,

FLUNDF L) 2N SOEHEUKIZBUKEBIZE 2D 00HRBKICEZ 300 HPEZONE, Ll
WCIBUKEBICE L7 4 M e 5, BizEHH, BEONTFLARKY A T0ar s ) - MEFEZLO R
3, AEICIEER>OHUBEOREARSHENTL 2EEZ5NEDT, BUKMZRO LFEMICITS HD R
EHESVLEE 25, BEOTODOKMEZEZ S LBECBKEASHIOmBERELTILEFH L, @
RICIBEDNBEE LTV PSREROFRIZEKZSSEIZH 6 - TmEVETICH 5, BAEKOTHESIC
AR B OB RSV EL D, MBEOHKTEZ 2L ZOREABROTIHRICIIEXEUCHEED
ISV ETCH D, EHROFLA) I XREOF LAV NEF AT LEEKRKBICERENLI L EERL L,
TOFL) ZEORBICL o TEY R FHFO#H10,000 had EBFTEEL 25, LALLDH, EXEDOT
B I ATREGEIKEOREIRA M2+ 5EETLLENH D,

BREUK DB A BACER S S BICHSkm ER D F 2 7 IIE R KRR ZERT 52 LIil% 5,
F 4 7 ORI AERAE s 2D FKEIC L 2 EKBEORZRIAET I ORIMABRL L TRAICMEL &
vy,

R TI2E 2EKRE#EZ2 5% 51E, That F IRy FHEROBHAH 5, EFORBAMEICIIH
m DRy TBERIUETH S, o OKY TR L UEE Y &> PEOILEL3,000 - 4,000ha OREREHHE
BWICTEETHD, LHEALEAS, OM IA L RHISEDTHAEREOEHIA vk Bbol
2LEZLR D,

F4F U )IHHDEUK

FALF VNORBIFHIIINKRELLEHLTS, B, 502510 CoRBERERRE
E138 BAm3N%6%IC ST H132 HAm3ICbNIZN, 1 1 A»64 BETOMBERD T2I4%ITE
Xirv, L7dSo T, NoAEERCHATHICIFEOHEAZEE L, EFICHET L7100 K Y
LADBBEPATARTH S, EBRTEEERHFIZHT000ha ThH b,

1970EDF L F = v ¥ L DK L hly

54 ABAFZ 1970 F L F 2 Vv F AR UEABEZZHE L7, TRICELTHEH SN TS,
BAESAMIOWTRESIIEEINTEY, TAEKKICOVTDH L3 km BEIZZORERIIERL D A
Thb,

2.3.2 HEHBXOBE

(1) fx #

HEHEIE. BHYZYF v 0 FI0kmO VY LY F¥ VERY R VI BLTWS, /2, B#
RARIZIZ6 rHPEEFEThTnb,

-10-



(2) #

EBTERIT, BRRCHERIEREBICE DERIZF A 72Xy, TEHE, AT hE T
NIFETHD, FLAF o VNITHROIIZHERLIE L VFERICHEI, FAZ7LNNIZERLTWS, #
Xizeks LTAL VEERAEAISELHMEFR L TEY, B RULETIEMEIIETREVY, &
WERIBO TEHEL BT L 2o Twh, BXOERIL. BB X 2#EKI160mD 5210mDEIZH %,

(3) KX - =R&

KEEHXOFEIL, BERFEV A EOIDTHY), MELEFICII- &N X EN D, fFid
4AXNWORAETO6 7y ATHY, 10BE N 3BT TREFL LTS, R A VAERIIBIIAE
itk pl, WX OFHEFEIL2,140mmTH D . FORH91% (1,940mm) EHFIZEL TnE, BF
BHRIRIINAD2ATL N4 AD22TEDLTPLIZEIL TVEDATHEH., EHORERIEL40.6T .
FAHOREREDT1SCTEVHELGELH L, FHMHTEBEIX3 AIEL64%THHH. 8 Hiciig2n
TLHAT 5,

KETEICBITHEBRAKERFLAF 2 VIIITHE, RNRZBREROILEFICFELRT S5 L7 0]
D—XHTHH, EAKEARRZ L FEHET27km’ TH 5, T AF = V)I|OEMEHFEEIZ. H1405F
Fm*Thh AEHHERIEETROL ) CEEShTWE,

(m%/s)
1H 2 3A 48 5B 6H 7 8H 9B 10 11B 12R

0.15 0.10 009 009 338 488 945 11.10 1990 4.17 127 047

(4) A 1

RETEHXIIZ 6 » DS D, BALIE32,600A\. BFEIZ5,5405 L#FFEhTWwE, TABLHADO
2. B16,150A\, 16,450 AL %o T\W 5,

(5) &1 735

FTEHMX AmE 7 A 7 7V MEOEEI3SHENE-TE), HHEZ Y F X U265t E#HX I TO T
JEAERV, 72, BEIOFESR VAR TI3ERL ) SIE L., BRIEEEED FLTLAT LI
EoTWd, 1I05HKIE—BEBRETTIM ML o TV, CO2ARDEBIRIFHBROESEBTH
D, BEEMRUBEMEAERL LTRETE S, — . BIRAICOVWTRFENICERFIW - ER
%, BRARENLAE I -REEEXHLDAT, FORIIBVTHILBEIBVWITLEDTES
TRRCH B,

EOHBICOWTIER, EBEBEBRRTI05EEVIC2KVEESIBRINLTBY., BicRK Rk &
DRERFIZOVTIIEIPEA TV S, KERBRICOWTIREHHRE LR, KEERHIIoVWTI—B
HFETAH, BERUBEEDICHETEIDOTIR LV, T4, IFIIBWTRANRIZAFZRAAE LTEH
Rk ERNALTWS,

(6) HEBERR

AETEHXPICITERBRII RV, BRETPTHHENTWE F4F 20 ¥4 RUEKBROERITRE S

-11-



DNHTH b,
(7) R

EEFPEHOTERFICTZUIYLTHY, FLRIBDEET I VLT TEILL TS, T2, TRIC
BABAEDSF54 MEDN— FXVBRLNEZ L2755\, FBEXIC13#94,000had KK HAFFFE L
TBY. EARELT-oTVD, EREIARED-OIIEALLBIKEE 2o Twd, BHEFEIR
EBB b 0TH ), MERTICKRFICIZHELZTV. BHEIETILVIBDTH L, HE->T. WO
BEhHIot o TIREMZASEND . F-BEAMRLIELELAEL TS, T2, IBE - REOFERA D
BOTHEOATWASD, KOBEMINED 1.5 b /hatgfE & vy,

ARBUSAOFEIZOVTIE, BROEETHRERALCETOFRELRE L TV 2DOATREMEL b
DIFEV, FEFFCEABHCKEFETF IR TV, HeNick 2L 1 BRAD 4FHOKF AT IR T
By, HEBREETIE. #22300HOKEFAFTINTVS LRI SN TV 2,

2.3.3 FREE
(1) AIRETE

AEHEIC BT L EBAARVCEFBKEIHROKERBRERORFEHIZ THaF o VIIET 5, &
L. BEICBOTIE., ABEE LTFAF 2 VIFRETHE T L 2HET 57200 [KFABRRORE.
$hbbF A 2 NhSORKEFLF NP DBUKOREE T LV-FISLRXLVTIT) bD LT 5,

(2) EEBPOKEE

AEEICBT 2 BEEEREIL. BEAEKH X 4,000ha & I 5EHX 3,000ha, &517,000ha% FEL TV 5, [
EEFEMRIZ. RS FaF VAR, $ATHRETEERICELN>THMLTV S, T4 A
BEHEKEEROAEICL B L, FAFVINIBIIARIBEN LY 2BEHM AT, BEBT LOBR
I D3 SkmEFRICHIEL TVwb, EFAKEEY AL VRKE R, FAF o VIIERBVIZEREIN D
HEABICEAND, KT & D HakmTiICBWVTEARKIL 2 KOBEHAKBICERSNS, 1XIIHE
BB ThHD, THIFLAFVIIERL, TICRANERBXICHEKTS L IBEBEI NS,

T ABKELYBICL VEIE SN ERRROBRELZ I LOLLTROLBNTH S,

a. ¥uLRUKKih

¥ LRI, BH—RT7T—ZX 74
B’E (&KX 215 m

® K 5740 m

AR AL EL. 196.40 m
7KL EL. 192.85 m
B EL. 183.00 m
KA AR 19.1 km’
ElFKE 768 HAm
HRirKE 520 EhAm'

-12-



b. EBEAHKEE

TR 58 125 m’/#
EE 42 km
BTy & 5E 54 m/®
EE 9.2 km
AR BhiE 68 m/#
TR 13.4 km
TRRKEE PN 4 20 XK
ERE 22.4 km

STEBRE OFEKIZDOVTIE, T AF = VIRV EDOXFABMIAR E LTS 205, ThAT Tk
ARTHY . AKBIIHET2EEOBVHIARBORBILETH 5,

(3) B A > 7 F5HE

FETEICBWTERINIREBHN A 751k, BEEFBVOLAEKE. @QBHER. QUUERS N
HERTH 5, :

O LEXKEHERICOWVWTIE, BAKBE2»S50BUK, b L ZEHFLENT I S Licrh . SHE#HEK
WD6 7k (Ryky - RVEKY - F57 -F Ko - FLAF2 VRUED7) 2B ATHEE &
5,

@ BHEBRIIOVWTIER, EEBRANTIEAKBRBVICHSETEEESR Yy fh7- S8 BT 2
EEBIT, BRIVEBEBESRFI0ENOEFERTHRBETLIZ L LT 5,

Q@ EELEIZOWTIR, BTEE THRONEYEUE TEAZ2AERITA AINOBRENSUE &
tho

(4) RERREIE

TAABNDRESHIBRRUBELYZR L. ETHEEYLEAT LI L L2505, [ELE»S A
THFE TR IHENER L L2, T ABRKEOFEICL 5L, MEAREIIOWVTIIHBIER %
ATV, 7,0000afEREIC OV THEMFZ AT A, EFEICOVTRABETHRAEOHG DY, HIBOHE
RICE 725 2400hall DV TORMEFITTHI L L LTWD, KETEERKZROKD BAINEY —E4 ) &
3 FUmal FHELTEY, o TKOERMEERIZ, BBX %2800 Vi2kabneELILNE,

2.3.4 BANDEZ
(1) FEORFBLER

FEERELYF v Y FRICR SN~ O RBEEN BN E TH S, TFABRBIIFOEI XS5 »
FERETOLHHLH L TWAD L) IZ, ROBBEX 2 EXRRTEHOFEEED—2L LT3, It
RRDORERFR D O ERNEHBRENOREISLEL 0T ITEH, OBEBIEABETEREL. Q%A
REXEAL., THAEMRTHBEERZ T2 L2 BAMAEEL LTV, T2—F. PRILER
BROBMREI L 2 BHBROB LR UL OO L HRKOEE b BRErORELMETH ), LS
3RS rEFBEOEFEREN—D LR o TW A,

-13 -



= B v > v —EHE
X # B v v-hRB¥mRts/ G REERSTE
BFEEEREE RELERS

11

1]

(1) EXNHEF

PERE RIS A, V-, I ERICE AR I v v —OFHBF T, I xrv-—0£EAD
DH3FTD 1 THEH140FA%2EFT 5, T OFHEERIRIT. EFRNEHLOmMmOERERTH I
NE-FHBHETHY, G POBENEITNTVE, LALEYPORFRE P2 LEEKREF RN
OFE RO BEEFEEIME ., BEROEFKELEDO TRVODELZ>TWD, TEENAO¥MLS,
X DOFEREIEIE R, EREPESIZEmT o TS, I*YUY—BEFLIDL ) LKREEZEREL.
FHERBXORBLZEEREO—DINEBIIT TS,

(2) HHEOHE
AEBEOBMIILTIZRTEBYTH S,

) PHVERENAEEES AT ARFH LAERRERARICL o TRELAEMZED 5,

2) MEHEW RSO E LRI RRRUSREOB IR EA L., WAHEM ZHEmE L.
RROBERABEKTEMT L LFABOMEEZRS,

3) FRICENBROZRRUEHIED L L TORLZBIET,

4) BIEBWMOEAT S LFIIEMBEZITV, SRORBBXOHAZEOERIZET %,

PIRE IR SR E R RIC LAY — T I VRAEICL o T, BRIELZEEL-LT, IREXBK
(EFNVHBE) oW T T4 -V TARELYERT AL IRET S, RETHEMEIILTOHEE %

&t

) AKEFEBEREIE: H0LDHNTNDL XY ) —RAEZITV. FORT v LEHEID
BREABET S, BEEOBVIDIIOVWTIIEAN L ERE L EET 5,

2) THFIREE . HREoLBFHRKR., LEEERUOKEERRBEIEL Y. RO HBFI A
ExRET 5,

3) BERRBFE . KELT TR, EABORERREE L RET 5. £0OHE. FIHEE
WORRBICHERE 2 DET 5,

4) BEEBREHRIE . EERER. BE. FEEXSOBRFEHLU D VWTHET S LRI, KRB
BEZ S L ICBEHROREET) .

5 BEMNIFE: HNEECEID. FLTREDEVWIDZEETLIILIZL>T, $IEH
LERERETHET S,

6) BREIEIE: RELRIE. RRES GEEASG. #5EEEL. KEBAE) 5tE. B
REUHMEBEORE ¥ AT b Lk, BRFOXEAEH OBILFIZOWTRET %,
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2.4 S I7YABKESBRERVEERETE
2.4.1 FTEOESR
(1) FYH a4 181993~20004F H AR EHE

RV ALFABTIIEE7 ¥ — T L 121993~ 2000 E PR REETE 2 /ER L TEB Y, BHRETIIRE - ¥
K. BE. FKE - BE EE. 5% ENER0EBNCTO0Y 27 b 2SITFFERE 2 TTWS, &
EHEHFPERUER, BHRARICETAEEZMBETLER-UIRTEBNITH S,

(2) HEHRE

RY AL ABIZIE2O0FEELER. BEBSH, BEESSHFE-TWE, BEDBSRIIERIIY
IUVFX XY HY s N Fry b, X7 EFET, BRI ECF L)V EDY
VT Y TINVERTARAEHRET 2H—DOBRRERTHL, —H. BESFRIFI AT BT R
TICHE L TWT, 13580 5IES (Ban. Lao) £ W 5 74 ABHTR M AEET TEER136kmT &
o BHIZXLIIRIMFLAENEZR-> TEY YT T (KEESSkKkm) HVTWwb,

S5+ ZAIZHEETHED S DM BRERF A DOV ash b Ty F v ETOEE (H650km) D&
K- TWA, SEREBHAL TR I FLADOE VEAEL V- MIERTHITELF v 2 L) ERE
ANELRENV— bt ($450km) LD, TARDERESOA L O THBOMSBEERRERICKESAR T
HEHFFERhTWS,

(3) HFHRRUKER
n F #

T F A DBFWHARIREDOFEL, BERS »r F5BICBITS2EBEHEDO—D2THBHENN TR,
WEIREMEEDE(EEL TS, —F., FRBERIEETCERN 2HHBEMO—2OTHS T
LS, BRFIHAREROSENLZNERVERLEFTICEERL TS, R A2F A RDK
MEIZS 79 4R 2 L DR EREAHBPKPHZH.LIfTAR TS, BAIRS 74412
#EREN, F27H 4 HOEMFTIIB W TEEH30,000m3P M E TS, BitmiZEES 5
B, NPFL - EVEBHTHEER - AEZ T THEB I TS, FAHEIZ19854 1 BIZRX)
Eh, AMEOM, EHEE, EREZTEE. NHAARERTE. BAEXELRLOKR) ALY A
BORBEXEOFLWEE LR/ LTS,

2) KEHR
Y H LY A BOREFOFKIZ, A3 VFAOXF T 5Nam Kading)I[1ZHFAK L TV 5, Nam
kading)|| i3Nam Mouan)l|, Nam Mouan/!|, Nam Gnovang/ll, Nam TuenJi|® 3 DDEE 2 HL»
5% o TWh, NamKading/ || FiBIZE P2 AKFEICE IR TE Y, KNBEERBIIHVITEEL b -
TWh, 19914E ITHERIC & o TEM SN 7:Nam Tuen) |2 KN BEHB 71 —JEV T4 RE
b EICEVRROBRBRTERESHF STV S,
(4) BEMHHE L BOABOK
R, UIEAFCERINERRICEI > TETNTWEREEHTHY ., BRELTHEKREROE
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L2 BVTV L, BRFEHEKRRFRE L BRBERE. RULEREOEFEKEALZEHE LT, W&
REOERAOBEEIEEL TV 2,

R B LA B TI393 - 20005 HHIFAREE TN RERAHEBIIIBEV TSI/ 3 U T4 2 BVWTH
WL ELTWwAD, T, Tongsenethamati X iZ 3 3 2B IEREFEXL L LTHH ., 9345 FiZid
Thongsenethamat R BE S+ FR ¥, UTOHEZ*BITEAN LI HA LB,

BB EL LD L 720D RRIIHT 2HF
BEHR R 5 RibDfR4E

PR L ERRER OB
REIHTLARBERTHEFOLR

p o T

VERERESIIBEREDOA TR, PREFEHRE. EHE L DORERRZELSADA I NN=D5
Y, FEBEELOIEEREINTWE SOV 27 b THLILIMEAISE, 707 MET 794 E D
B/ #715kmNam Kata)l| 57 3%493,400ha, L D205 HOALBREZGZRE LTV,

(5) BEOHMG & BERY

HEADEY # 29 A BT 2EMG - BREHOEFHIIKRIOMIZ, JRETIELTIIRT LD %
BhfThhTBY, F)HAFABOEESIF [/ S,

a KYBLAHABRTOI s VERFAE . 199248 F ECFA

b. R ALY A BMIPRERBMIED T 1992~19944F  JICA

c. ELE 8 EMERBAMEMETEERRET 199343 JICA
2.4.2 FHEHROBE

(1) 4 &

K A AT A B IITEIEEHR L F v 0, BRI FFLAERBICET S, TR ZY Y, ¥
ININ— b, WAF ALY, ¥4 TV, RYAVRTILZ—- D6 EPOHED . HERXOALZ— T
EOBERZ 2 VA4 HiddLEI18E 1057, EEI05EICNET %,

(2) #H&%H

19934E 3 BREDH L 7 — FEBOKBA 1341,058 A, HHET7,627K K. HEH230TH 5, RiESHid
BAOMWATADD bERS I ERVTTEHT T EISETN FNI10%, ED80DHER T ETH L, ED
ACBINEII2.TIRE 2> TV b,

(3) BN

SOHFHICIIERERRBICFTBTARZBHFSH 0 EE ZDEENFBPKPHICHKFE I A, £
BT — Y OBEEFTFEEVEIZVWIRETH S, F7H A THORBT -V PEEFIZRIALLZ P -

72DT NI F VBT ABESERMOREBMEZUTIIRT, RERDICINT, 19205 744 #h
BT FREIZHD . ERTERLS00mmBEE DI LN, F—FDF 29 2 HBLETH S,
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NT7H OIRBE

. ERENE AFHERE SR AFHRBESE
(mm) ) ©

1988 3,034 38.2 13.0

1989 3,218 38.4 12.8

1990 3,470 39.0 13.1

1991 2,315 39.9 13.8

1992 2,708 39.9 9.7

(4) B *#

KA — FBOFEEDIKTHERDOIT L AEHKEA T /I BEMEEIC X ABERBETH S, 19924
OFHEmAFIZ. AMH2,713ha. FEE3319ha, FHHRFAMA28ThaTH b, KUSNOE 2R by EDaY, O
—k—, FroPN, UL E, EE, PIFTY, BELETHL, PyEDIVIIKIEORIEM
KEFEORARE LTERLREEZELL TS, REERIBBOTEEL I LR2 30T, BET. 8.
QAICIRBAINKRER > TV EDHIERTD 5, 93 - 2000 EFHFTEICBVTETIZ19924F (&) &
U000 (F48) 2B BHL 27— EHBEFY DL FABORDERNT VA LTUTOLI L RE
LE7TTwaS, Thbb, 47— EICBWTIE, BEEROTEICI D, KEEDWOBEME RA
ATWEA, FNTH3,000F YU EOARRSFHI SRS,

KDEEINS L X

(B4 : ton)
Hhy—bEB R ALY A BREE

19924 (FE#&)

KA g 9,111 46,518

AFE 13,542 50,955

NG VA -4,430 -4.437
20004 (F78)

KA 13,011 78,808

AEE 16,623 62,548

INT VA 3,612 +16,260

2.4.3 StEDEHM

WHEDHMIINam Kata)ll, Nam Thi}il . Nam Phao)ll®D 3 JIIDOKIBERHRE 2 N— A ICEBEREUE#
D KERUTMM) £47) L &bIC. BRER. KMRAKEMG, /IVKHRE. DHERLIERERR. 21K,
R EDERB Lo THBRRROERRE, EFEOLEZFHLILTHE, FEOERICLoTUTF O
LI LRRREVHETE S,

BEMBHE OB

ERBREROMEERE

mHREDELEL
HREERIC X 2B S #1L

BRI T 2R RERNFARDET L

o a0 o
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f. BROEEAKERLERUTHBBORERSE
2.4.4 GTEOHRE
(1) ErExTSHIR

FAEMNEHE TS 7 ¥+ OB UEES - 15kmiJL AT 5 Nam Kata)ll. Nam Thilll . Nam Phaoll|® 3 &
)| D FiI% 4L T Thongsenethamat# X % tiv & L7249 2 Fha, SHEMRAFIILBRELO207 HTH 2,
(MBRER) .

(2) ARIFBASETE

7B i3 Nam Kata)l|. Nam Thi)ll. Nam PhaoJll ® 33 JI T& )| OFHHE # B Bo EXKEHIZE TN
300km?. 4km?. 260km> T %, FfENam Thilll D _EFICIZBEFED /N E 2 BithA5d 2 BEKEREAV/N S <K
EFARRELTWTH L ERSESHETELVOPERTH 2, STETIILI VS DKEVHFTE %
Nam KataJ|| 128 . BUKIE %, %72 3 FI0X fiIS/MB b B % 3% L Nam Phaoll| 6 OBUKE & 21 b
O/NBHBE R B L, STEBSENOERNRIEROTRES R EERETT %,

% 7-. Nam Phao)l|® L#E (NP FAEE T T4kmDO#E) IZIZBE1600KWO K B E MK % EiX
THHP. TNIES 7 I ATHORREEL B L VWENETH L, YFHETIIKE DEE % Nam Phao
MNTESIRBEOEMOEELHRIT L., TR S ITYFTEHBR ORI EILEE 5,

(3) EPpAREHE

FEREAT AL T RS IR TSR O AR HEIE A4 - 5,0000af2 [, HFEBMATETDI0-20%RELEZOND, RBE
MdkE 2 L &S5 B EARFR L T—EIdBME, AEUE Y AL BN RS BT %,

(4) BN EREHETE

EREREHO DY R-F 2 e LT, BHERE. SEAKME, RNEL, REWRLH - Ik
. WX, R, BT EFEIOND, FTETRIALEROLEN., AEREETRET 5,

LEEDE—DHWITKOREEE, WEICILAREOALTH 2, BREROEML>T, K&
EORELEED . EHAREERVCEETOEDDOSHILEIRET 5, FETIEEFYORE. E1E
BEERVER., EEYOTSEM. ARHERTFIVORE. RREL - RRIBEGOGKH O 2 &
CDOWTHRE - REZT 5,

2.4.5 RRBRENDERE

(1) BERORBMLESR

LHEORHY P E—STERRETNE, [UMLRAERERNAR] L LTHEIT SRS, TEX,
BY A5, BEHRLTHCHHETELETHHL R LIATDNTEERRAROEEREEET 2

bOTIR VA, AT A AEOER - HE&HEZ L ME, LARBOREILANLOIDOTHY |
SHAABRED &R UBRROBMBICEEZMITIONS L) IlhoTER, B, HFNICFERICL- T
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WAHRBEMAE, b, AOMINCERT 2BMEEIC L 25KEE,. LEVBREOESE - £FERE - M
FRBil L TO BRI RELERFF - TVDLEER S, T/, YHBSIFAEICE 5T, EEW
WCEFILERELEBBATHLI 00, [IIMBRBESGEEAENRAR] OEFNVE LTROBIE~D 1
Y7 MHSHIRTE, COAPLIYBEOERIIKREIVEE L S,

(2) HFBRTOEM

TAABHOLBHEIINT 25V ELEREATRUERTEEZE LOFLEVORT, £/, PREK
WRMAEDRIKE. EE B HEY) FEE. EBRERUMIMED - SHERBL0REEERUH
AELBOZREDERDOFTHHRTE/, FRICT + AR, RIEZICHT 2 BERBHFOHEKRTE
BEPZEATE) . bhbhADCAREN I U FE L OABUFOE R ZODAEB L HM T 5D TH S,

(3) 7v0—-7v7

A0 CEPRTEIAER) O 7+09—7y FTUHICVT 55 AQOEMEBRI L. T4 A1

LMBOEEREZRRLTBY., DI LVFETHLTOBREEDTVE, T, YHBROPFRIZIZA
FFAFBEEESSTBY, BEYEHLTWwE, SFXAFL L TR N FLDOEMOEME RF>T W
B0, BEPLLAKRELGHEDS LF > TV RVOFIEETHE, SHABHFIZT 7+t /10y
PR & LT, A2 REHBICERLZWEREZ D > TVd, 5RIENMFLAOEMOBMAETH A
NOBRMEBILVBIONLITEELNH L7120, FlE&HETudc s bo#EBRIRERFY DD, 7 4
O—LTWFETH5,
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®-2 TAAERROERR EETE

(Unit: ha)
Type R 5 £ R EdE  TCORR Tge gstE

1. BUKIR
SRR 124 47 171 23 136
mE W F 13,364 8,725 22,089 5,362 17,552
% F 2,522 2,427 4,949 2,660 3,856

2. K
TR 15 6 21 7 66
mE.W F 1,704 6,765 8,469 914 16,274
% F 1,205 1,860 3,065 328 11,199

3. R
TR 32 25 57 13 27
HmE.R F 6,315 4,970 11,285 4,320 19,030
% F 4,079 2,856 6,935 2,330 14,010

4. FREKM
AT 5 3 8 0 5
HE.FR F 1,520 250 1,770 0 1,290
% F 740 120 860 0 1,200

& &t
BT R 176 81 257 43 234
mE W F 22,903 20,710 43,613 10,596 54,146
% F 8,546 7,263 15,809 5318 30,265

Mt D FF ARKRAERR
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KUY oA BRRBEETFE (1993~2000) <BEXLr5—>

=-1

RAUDLY M REXE I 2 —hRiEARSERE

H H FELE (000.Kip)
FHE/BER B
1. BE/ER 268,598 10,000
2.8 E 186,165 28,557
3. HRERIE 465,713 59,500
4. # 231,670 1,758,500
5% % 44,941 7,525
6. RHEHAR 72,000 ¥
7. B/ EE 596,514 243,298
R ALY A BER, REEZFIWETEY X b (1993~20004F)
o HERE, Bk H s
Jad s b o 5 T AE i % FEEE
O
(1) AE/AE
Nam Kab 360 ha (#EF) Bolikan 20,000
Nam Khou 400 ha (FE#E) Pakkading 20,000
Nam Kadan 400 ha (HEFL) Pakxan 26,000
Nam.Sao 100ha (F#EHL) Khamkeut 24,000
Houay Chan 80 ha (VEPE) Khamkeut 22,000
Nam Yang 500ha (¥EFE) Viangthong 20,000
Thong Nong Ping 500 ha (VEPE) Pakxan 34,500
Nam Maheuang 800 ha (VL) Khamkeut 34,670
Nam Heu 600 ha (EFL) Khamkeut 30,500
(D) 231,670
QR &
Songmelouk BEAK Pakxan 21,000
Pak Ping K Pakxan 7,000
Nam Houay Nga 32ha (FZFER) Pakxan 2,500
Houay Nongnoy Ping HEIK fil4H Pakxan 12,000
Nam Kua 180 ha (FEiE) Khamkeut 55,000
Nam Kab 360 ha (L) Bolikan 600,000
Nam Khou 400 ha (HEBE) Pakkading 300,000
Nam Kadan 400 ha (FEE) Pakxan 78,000
Thong Nong Ping 500 ha (VEBE) Pakxan 150,000
Houay Ngeuak B il 18 Pakxan 46,000
PEKE R piiy; & ] Pakxan 87,000
R THRE 12787 (EF#®M)  Pakxan 400,000
() 1,758,500
BNER
) REME
Muanghuang Bolikan 38,000
Thongsenthamat Khamkeut 34,000
(hgh) 72,000

B R h LAY 4B AR
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_EZ..

&®-3

BRSO 7 k- YR (B2 1 TR

Wisxy 147 E BRI
B % UK fr Kk it Ry 7 AR /et Gl
Co. Un. Re. PL Co. Un. Re. PL Co. Un. Re. PL Co. Un. Re. PL Co. Un. Re. PL
1. RoH41) 5 3 1 4 2 - - - 1 - - - - - - - 8 3 1 4 16
2. VT U F ALY 2 1 2 2 - - 1 2 - - - - - - - - 2 1 3 4 10
3. " RAHA 8 -2 1 - - 1 1 - - - - - - - - 8 - 3 12 23
4, TTINY 15 3 3 12 - - - 4 - - - - 1 - - - 16 3 3 16 38
5. ®rF 4 2 3 8 1 -1 1 - - - - - - - - 5 2 4 9 20
6. VT 7I2NY 39 3 6 25 - - - 15 - -1 2 - - - - 39 3 7 42 91
1. Y272 26 -1 1 2 - - - - - - - - - - - 28 -1 1 36
8. ¥ 7 6 - 5 19 2 - - - - - - - - - - - - 5 19 32
9, Yooy F v - 11 3 1 - - - 3 - 3 6 - - - - 9 - 14 9 32
10. B HALHA i 5 - 5 - 6 - - - - - 17 - - - - 1 11 - 12 24
11, ¥xvF v EHBE - - - 1 1 -2 2 27 8 15 3 - - - - 28 8 17 6 59
120 ALT ¥ - 4 3 - - - 1 - - -2 - - - - - - 4 6 - 10
13. #2345 v b 10 - - 16 6 1 - 30 -3 4 4 - - 3 20 4 53 80
14, ¥ 7 - - 2 6 - - - 3 - - - - - 3 2 - - 5 16 21
15. a ¥ 1 - - 16 - - - - - - - - - - - - 1 - - 16 17
16. FxonNHv s 2 1 2 - - - - 8 1 1 1 - - - - - 3 2 3 8 16
17. 78 7— -1 -7 - - - - -1 - - - - - - - -1 9
& &t 124 23 47 136 15 7 6 66 32 13 25 27 5 - 3 5 176 43 81 234 534
M T ABREERR
iE ! Co.; . Un. ; TEH, Re.; EdUE. PI.; 5t
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2.5 deEBILEHbis/ )\ REE R+ RETE
2.5.1 HENEE
(1) BBOHY

T4 ATHENHITIE, KO3 DICKINER S,

a. JbERIL# . EE 1,000~1,500 m DLL#
b. SHREIERILHb D B 600~1,000m OXEILARFEHE O & FHE o
RuNvER

c. XAVARUIFMBOMEE] © EE 100~200m

E+t D 70% 3 FHES 1,200m DINERFTHEDON, B 30% 252X 2 Vi OEEIC LI L EHFR T
b5, THOFIHRIIFEFIVEL, B LTHASATVEDIE, ELEHD 4% 2T X2\,

(2) REERBER

RERIZE®RT F, B+, ST HICKFISH, BT+ (SFLa) BI¥ARDOTF, By 1, ¥

A V—FRREZHEHRL, AOD50% &b, PRIF (54 - bw V) LIFENE TORA I TR
(Ba—FK) 1330% 25O, IWEOKEBED L IIBEMBERITo T2, 7. B#SH (54 -
AV) BEED 15% 2 ED, T, ThH—, YAELZEDS 20, BB ERVRK. REDREC X
NEFZEATVS, 74 ZADOMWETRIZH 60 77 ha TH 40 77 ha HS7KEE. 20 5 ha 2SEEAEHEIC L 2 B
WEFITTH %, EMOFRICBE-> TR IE, HFRIZ70% 2BZ TV b,

EEDOINFHT TOALOBEIR, FHREROBD L) BRI LMEBELFI SR L, $REEI 2RI
EHRT 2EROARELRERS, COBBOALLTEEAOEREREIARAREIIL TS, 74+ XABHF
EEEEROMHE Z B L LT, ILBBOKERE., BRER-AILZEHESHRII IV EHEKD
B/ EEFTEHEHEEL TV 5,

(3) BFE®m a9/ b

FAARMERBRIZ191E»OCIEE 28 3K5 v E5HHE I 2 T, 90EICERBEROBRN L 5% D B
BETEZ LD, FRIZED L, FTFRADEBBHROBRIIEZ20E BNV THE, T4bb, £2EH
40 73 ha DKBIZH L THEOEREE L 10%., 8T 4% Lk >Twb, F7-. BUOESBEROERRY
BERETHEIIRIDLBYITH D, RIRENTVB IRV TEBRBRIIF I A TOFELIILE A LH
EEPTHLI L, BERVPTEMIMBEINTVEI DS, CXL U F 4 v RUTA O VTV OET 4 A5
LA PRI KHBFICEP L TWD,

AL T BT 27 bHPSVBUKES 1 TOBER, LBEDFOLETHE CEHD LEFHES 1
TVLH, ZHIBESY 4 7HELERTOGFROKCHETRE~NOERICELZ-FETH Y, S
BOMROLFRTHE I L2 P> TV 5,

FKMERIZ, $NF 7y PRICEEFIEF LTSRN, BLELFAFS FFRELATVEI LD,
HIRE ZEFEIZ RV 2w,

EREXOMESR, UTICEHEND,
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FEMNEHIR . < AF—T5Y (7x2—X-1)

10 Province
1. Phongsali 2. Louangnamtha 3. Bokeo
4. Oudomxai 5. Louangphabang 6. Houaphan
7. Xiangkhoang 8. Xaiyabouli 10. Bolikhamxai

2 Special Region
1. Xianghon-Hongsa 2. Xaisombour

2.5.3 SIEEZRUHE

IR ERERIE. 727 EANEY, ZREBICH S, METHILE0BHL S, TEEIRERE
Thb, —FH. BREEZU»SANE, BROFEISELBHIORVWIEL 2o T3, BAFR NGO &
B#EETIE. BROBRRVT 7OV 7 MIXNT2RBRERSMERT /20, THBIIGLTREDHE T
BT EBETTILEORYVAARAZITo TS, ZOLIRKRTCREL-T-HELEDL DL, &
ELALVOBNEEERRAR~ A — T VORENLETH S, YAI—TI7 i3, UTDE) %
WEELS9,

1) MRABEEKOBREFOLE/NAEERBRIITT 54 oY MY -
EBRBZOY 14 758, B, BoLEYE., MESOERLZLE
2) BARWRESAER GHE) RAE .74 75E. BREXEMN R E
3)  LIRMH/NEEERRARERBEORE
4y ¥ A THIFERERE
5 HEEIR L OEE
6) EHFEORE
a. UM/ REAM (RFR) 2R L. STICEEBRZRAESE. REELTEM
WZHizHe b, (AXROEMEEBICID . BW., EMOfELXT. SFARFT-H
AV ERBEBELT, BEEELT)FELEILND)
b. HNGO DEEEHA—_a2— L LTEAYTRY—T 5 V% ETI}. NGO DEB D EFERE
IR TERT 5,
c. BHERASHICHEHRBEROFEOREYDVEDE LT, ILMHMEBRBEREREHELE DY
5o

X5, BEXhiHmREEETT Vs MIHLT, T - 74—V 51 —BELERL. B
WERHE. A7 Vo, LEMRODE. HE. $¥ BETORUESSEHEOEELT) .

2.5.4 MRBENDES
(1) FFoRHLE%

AHEEILE LD 10% 2 EH. F ZIZEAOD 45% PEEL TS I ENRICLTWS, FEOD
B EZTETRE. LFToBhTh o,

a. B

- EB#TH S
- T EALENEN
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- WEIIT 2 EEHZRERIE
- BEEVEBLLRD

b. B #®
- BEHREORDICEEKT S
- BHREOEE. EFTE. MEICERTS
- EBoO/NREEERREEZ SR LNV TREZTCTHRADSITTES
- BARNERAELXREL., STENLHABLED LI LB TES
- BT PERSABNICIEEBTAZILICE Y, BHoT U Ly MIEFORBEE
p/AN

(2) HFBHOER

FAAERFE, ILEBICBII2BEREROEER L RO, BONFEOFTHEVTIA44 T4 %D
TR HRATYS, i2, METERRENEOT7OY 7 F2ERL T 5, HFEIZIE NGO AL
BETERLTVAEY, COFHECHEEIHLLTHEL TS, BFOHELEDO— AT [EEZTICE
CHVWHNZEI L], 2F ), BERTF YUY IVORE, MNKOORELZEDERNBAERBEA A -V
L7:BREZF-> T,

LA Lad s, BEBAMRE L LTRI—TRLTHE. EEVANVOREREIIR, BRENICTT 5
TERDOLZVWHDE L >TLE ), RFTERILMEBONFEERFARICHZML I LIZL>T, LD T
EEVANVORRETEDTTRRZLORM LN REL TS,

INLOBBEPTSHBELAEIA, DR YVOBBEIEBEONOT, TIICHEREDEANERE Y
WRL, ELITF AR EEBEROXR 2R Y02, 7027 POEBICENT TIRYIHAATHLTFE
THhb,

(3) 7x0—7v7
AE (199538 ER) 07+ 0—7 v 7TRECUHFOIF AUOEMEHRE L/ 2AH, UL HMH
WEOEMBEFEERELELZTEY ., BAERFNTTIORIZOWTRIHZN, URBBRAAKIEEL2OTYH

HEDT7x2—X- 1L LT, EBBLIEOI0ERT2O0DENXELLEIDLELOERFN LS, 4
FAERAD THL. SRR EHE > 7-TOR DRAFD##ETLH T & L7,
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3. Iy v EHEAC IV ITIFA T4 TRAERESE
3.1 —mESR
3.1.1 I v v —ERFOBRE

I v w3 deEE9” 58005 38° 58, B2 104 51017 100BICIEL . EEHICL THILLERT
2,060km, P T930km b IE T, 677,000km2OETEELETH, HICEHL TV 52HHAIZERS & £0MH
DENYTSTFyia, AVF, dE, SFA, FAMOREIEICHIN TS, OKEFELY, I+~
T RRRHECHEHIC i) BRUELHMOEE., WEHBIR. i) > v SE, i) PHBFEEEER. iv)
TI3AYRETFHE) ARERBONOORIBICHET A ENTESL, FLEFEAMNELTIE,. 157
. F VR, v E Y NIy, A—DADODFINBEBITFOLENS,

1992412 BIFTAI vy —DEADIIHA233AFANT, 1.9%DEMEE2RL TS, EEFHOAOE
B2 AKkm2TH 205, BEDH AV TV ERTIZBIAKMERTIHITTEL . EVWTTENEEF
BTHLTYTTF 14— (17T0AN/km2) . ¥ L— (154 A\/km2) &EHWVWTW5b,

X UT—RFEIL, BEIIKELMKEL TV, 1970 EROMSFHREFOETORY SNIEE L
BEBICI2BEBEICEI T, BEEAEERKEICRI L., TLTREBNICERE R L, Thi %
JTHBHETH 5 EIRERFELNEFES (SLORC) ITHERFEEOEA RO, 19884 (121312,40057
Fr9VCdh o - ERALAEEDS, 199248 121324, 7005 F o MIEIML TWwb, DTIZI v < —IIBITHEED
b AR E RS

s AR | WA (1S3
1990 969.6 477.3 -492.3
1991 842.3 430.6 -411.7
1992 1,017.3 611.8 -405.5

B ETORBEMICH D . BFICKRIZI9944EIZIZ 100V T X DIl oTwb, L L5,
SEELTURE LTBERLIREBIZH 5, @A INMENIZSH 25, NERRD /O TEEME R

mFOLEVHREL 2> T,

3.1.2 REOHEK

BERII v UT-BEOBRELZZLTEY., ERLEEDOH0% T HD, £FEAOD0%NRIEIZH
HLTWw3, £ETHEEOHI5%TH 51,0000 haDFEHATH ). FDOHNSS0Fhad BEMEFENRT W

5o DTICEFEOLHFIARROHER % /RT

(47 : '000ha)

X 43 1989 1990 1991 1992
FHmR 8,045 8,151 8,106 8,448
N3 2,032 1,913 1,942 1,648
FF| R 8,433 8,353 8,352 8,205
EEIANI-FHK 10,156 10,150 10,274 10,235
Z DD FHAK 22,268 22,263 22,135 22,199
ka2 16,776 16,880 16,928 16,976

19894E12 3 ¥ v~ — B ITERE (BESERIC BT 3 EEEREOZE) %20004E F TIZ20%I2HiT5
CLAEELLTEIT. 19894E12122% ThHho72h5 1993FEI1I21I17% T TEL TV 5,
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KiFI XU Y—DEEEYTHH., SIBETHENO0% 2 ED TV, KiFI v rv—£:TEEINT
VB, FRIIA T TS HFICBOTIREICE L ZTHE. ZHEM TR Twa eI A H B, B
E (19944F) KIZHI0F VSR I TBY, FRIEI Y UyY—IIBIT2BHEDTI% 245 (BRELr ¥
=BV Tid24% 250 5) . BAFIZFRE20004E12135005 28t A25MEITH D, L LEHFHXK
DEENE NS, HROTBMEEDTSBICBE L VVERTHRFEIRTE Y, RERLODO R
HrhoTwnh,

3.1.3 EFEtE

BBEY EBHELUEBOT TWA-OEREZRE L Ty, ERFEEERRE S EE E
BERRZHREL., UTORRFEDOERELED TV,

D 11OMIREARETE
2) 6DERERFTHE
3) 1R2O/NRARHEBEETE

TOMIZI v v —BAFILI980FE LN RERERREYRLL., PHREKBROBEN RS
BWRERRBICHEANTVS, BEF TIZ1I7TOHBKIIX LT, EE, B2, BF. BR. LKE. EFEME.
ER., FEEY, BXEETMSOENEREREEZITo TV, L2LEYS, BERUFEMORRIC
Y, BEERIRVEATVEV,

RFELZ I/ -IBTHEMHEREIUTOLEBYTH S,

) R, FERUBEREEFONERLEEROEREZTV, KOmALAREN %,

2) BHER. KV, PHBRER. 1575 - BRBSOAESBR RN IE, REBMICL S
RIEEOZTILE K S

3) BE. RE. RNEMESFOHROLEAIMEIT ).

4) PRILZBRBBOREFEERVREOREZRS. €054, BHRERERUEHEN & L THE
e, . toEmaL, F o a—e—, BE K, Yy Y SRFEOBEEWOSEIL
*HM5,

5 A=Yy IAE-VarEFEAL, RRYRROFRLHS L) EFITEROERER S,
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a. MROEFEERNITF TRV,
b. KEBOEWEUHEHBES 5 TRV,
c. MRICEL Ti&ker, MIOWME THHIARTH S,

LA Lads, RROEBEHZICHTIHFEIREL, BIFLFERE. AMRRICHE SOLZNL D,
I3RS FEETHORE LY ¥ —EEEMTRUTOBELXET., TIAEL Y OB ZEY IO o
7 POERBICHNYHATV S,

a. KORERBOLOICEBRTROLAZNS,
b, ABRLZEBBROFRL Y b, RFEREROUR, KEBOUBEZEEIE L, T2
RERBSHIZLZAFHAEOBILIC I ) EBERFE LT, £EHOMLEEZRS,
(4) BFOHBENRE OS2 b

INEHICBITL2EBARAZ 7O 27 ME, FICHBERICERLTWED, DLFICRTLHIICKELCS
YAV By i Iy % (W3

a. MEBER OV b T AYA
b. w41 -7udr b . EC
c. BNEARAR . NGO

HF70T 27 FOBERIEIELLZLIOD, TREMIZ “BEHORL” R “UEERDOEFEL XLV L
“T,. 7Pz MIHBLTWS, T/, FEOIVFE—-F Y M, EEERZS0ICER. KR
KEE, FB. SEMERROEREBRANOERL 2o TV T, BHEBR~NOT7 70 —F12I2ZFEL b
DL o>Twnh,

2.5.2 STEOE®

FAADNEHIIEE LD 70% % 5D, £FZIZEAOD 45% BEELTWE, T+ AHAFIZ. 54 4
FrEOE—IC [RBORERR] BT CEBEZICRNIBATYLH, INHABRISTT 2HBEEILF
BT 5 E0ICHR, DR )BRTVIDPERTH S, CHIEUATOILEANELEREEbI L,

) EBFEIBBUREDRELERTLI L PO, ZOIRLAEPBWHBTTHD A 2 /W
DIFHR (ELrFx o, 2Ty b, Frogyr) CERLTW,

2) HOBEIZBEOCERITL ., BRI A/ HELFEOBKEES T 25T b T
bOD, T7 LA, BEZEDHBEI SBHOTBIZEI AFENERE NI VWRIRIZS o 72,

Bl o T [IUAHICBIT28MRL. REOAFEERE. ARAREoMLE] KE{WY &8 h
5L, FAREA, FEBELLINLOEEZRICAT T, FRFAOT7FO—F 2R L
TWHEDOPEFETH 5,

FEEOBMIE, BE7OT 22 Y TEILFRFIOT7 70— FTiThiL T A [ 8 H# oD /N EAR 3E 8 B
BIIFLT, RV IV THRHBEEY VT, REL o HEZITEILT20DTH 5,

SERETEYRI -7 7 VRAETRAENLEEELZRL TR TS5V (7z—X-1) L.
HRMIBE MO FEORR Y 2 DDOITBRHX L T 5, HRERVEIRIBZUTOLE) TH 5,
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5)

6)

7

ET

EENTEE: AIMMEEOCE»O., FLTREDEVWIDZTEETLIILILL->T, BHRY
GEZERLYHEET L, FOLD, HiBiE. BEEDIIOVWTHRFEITI.

oull

EEYEEE . RELRIE. BRAK (EEAL. SFEEHG KEEER FE. R

RRUBHEORE ¥ A7 & ik, BREOIEEROBILFIIOVWTRAT 2,

REREHE | KABARELOKBIL, SERR OB OMIE % &2 E ATZIRRN R
RELLLETHERET 50

3.2.5 BREEBDAR

RETEIINEEERE VO BESEH2HCT, BROEFBELAVOBEEZRLZODTHE, I72KET
e HEME A Ll L B¥BRETIIEICL o T, BV LHFEEINE, I¥v VY- K
FEORETEHBEOBERICEEEZBYTVE I L, ARBOBRERIRBEERETH L &, KKt
B R @ERANTS) & LTHEERICHRELTWAEZ L, 0084 T, FEICRBERVLOD
rEZONR, IYUY—BHFOHFL PR DRV,
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IERXTISE. 71 VERXTITHOERTH 5, stEBEOMIZIZA T 7 VN EV) RE LD, LHh
LEICEP o THRATE Y, #2860 0/ NOXRASEDEELD SHEREVTVWE, ThLD/NK
G IIRENBAIT A 2 LR WIT W REEE 2 B,

(2) % #

SHHEHX OEBEREIZ1,000mmLTTHH, FD8T%IE5H~1 0 BOWMMBIIEHEINTVSE, LT
W28 V-2 BT 5 1984-19934E D 10E R IZBRAMED FH % R T,

H[X ERENE FH&iE (C) PR

(mm) BX RiK wE (%)
2 781 33.7 21.8 65.9
Yva'y 2631 32.8 22.5 74.0

F-ABORERNY — Y RURBRIZDTIIRT EBN TH b,
(mm)
140
120
100
80

RmE

—

400

2008
K

40
20 F

1 2 3 4 5 6 7 8 9 10 11 12

ITV-II BT B 10EFH O BRRHEE & KR (1984-1993)
(3) £ &
SEHX O TIEIT, FOEREMR BERHER) ICLoT, UTD 4208 4 7OMmBLBIZGEINS,
) EFEANIRTEEBCOILEFFOFEETIE
2) EEICHRLAIVIEDOLE
3) BEFOBRICHEAET SEULSEA L TETIE
4 BULPHL CEAES. BESTBIRCLHA 18

COFT, 1) RUF2) OLESEEREIEL. 3) KU 4) BT BLXEPLELRDbDNS, $§i24) 135
FICRICRONAEPH, BESLETH Y, HHHBOBEERDOBERO—DII% o T3,

(4) REOHR

I v =T oM FTEEIZ1990EREL0I0FaTH ), FOW, b5 3 EXOEMN T EHEIZ405
ha% 5%, F-EMEBEK GEEHBT) 1ZFEH3MNDBDEHBE TH 5370 ha% D5,

('000 ha)

ERE | PE3M ]
EfT VT HRR 3700 4400 10,100
#E (%) 37 44 100
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3.2 I 4 v PR iR AR ER ST E
3.2.1 StENES
(1) HEEEBIROFTERUORHES

e IR bIRIE . ERNENL00mmOERERTH T - FHATTH), L PLRENIEINT
Wi, LELEYFORREIPLR L, TERRKENMEV - DREMBOBEAERIIES, BRROEFHKHE
BBOTENDIDE R > TWE, FIEEDAOEMNSS, PHRBRE ORKPIRISEAL, BRI H I
BEoTVE, IvUY—BHLIOL) L RREZREL., PHZBEHXOREZERREAO—DILE
SIFTwb,

R RIS, FORREGFLOKEL D AKEOMEYN L HEINTB Y., FITmEED o
BEIGEA T, SEEEED IR LALPHRERBIB TEEIN TWVS, I ¥y —IlB8W THEHED
(BRMH) 2. REFBICEEFEOER L o TWD, KPHEEBRELER L. 19944E121381005 b ~
2EH L TWE—FHT, BEAMIIERICREBEECIRETH), BEAXY v 7L LERARTD T2
DIZT L= ThoNR—LF A NVEI0FF BEALTWALEDI L THD, /o, IXIIREEDE L
TERLZEHTHY . EE, bFrirFo@HHbfTbh, ARESICERML TS, X TEFTIIAEK
ANDBHHRAOITDORFEIITOLRTVIEETHE, ZDLIII v v—BAFLHFEDORE (EE
LARUINERK) i3, EFCEKREF-> T3,

(2) Iy r<—DEBERR

EBERE L1977 » 51914 E $ TH1005ha FHIEEFED12%) OFIFHREWRINT I b o7,
L% LSLORCIZI9NEIIB VT KA WA EEOLAEZHEE LTS, ERZEREIIATVWHOD
20004 E % TIZEBRY12% 0 520%5 |2 L5 53 Th o), Thixir T, BRIEERS (D) X,
HMEDOHIE BEC I - THEBIEZIToB0 ., R2RUBED2ERTHS50had ERBX 20T, E#
KH1TRIZEL TV 5,

ZETRE | ek e

('000 ha) {'000 ha) (%)
1989-90 8,207 1,004 12.2
1990-91 8,325 1,004 2.1
1991-92 8,341 1,000 12.0
1992.93 8.713 1,109 12.7
1993-94 8,867 1,534 17.3

LALEdSIhoER7a s M, EEPKERENRTVEEVIRETH), FhFRLOERE
. R, EENSIILALYREI AT RVWEEDRS, THIZ. BERUBHARDO, AfEEMA
TEDONTWBRETH ), TLEBMBZOHRET  TEERBIIBVWTLHRNZHMEASERZITIO N
DT ETH5H,

3.2.2 StEHBROHBE

(1) EBRUADO

RERE IR Y, Y-, WIERICEARRI v - OFHEBF T, I yry—0gEAO
DH3IHTD]1 THAHHIA000 ANEET S, stRBE IZIZ56DEHEETNL, vV FL—-ERXTUEH, <7
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RREIAR L, EERERDBRERIIOZoTERERL T EWI L2, EFLLYEROEN D
DHBENTD, BEHDIIEALRRKAORETH 5, stEBERKITTI~, E—F v VEOMEEYIZ &
L5 BEEGETH L0, EEOMHEENO D2 ) ORI EBR THREENL TV S, HICHFHIERX
OFERICBITAE T<, E—F v oFEEE. EEOHFEHEMBRO0~95%I2%/25, TOMBOFEIED &L LT,
WNE (ZEED-9%DIER) . K (ZED20%DIEM}) MMEFShTws, DTFICI9NEICBIT 293 &
XOFEEYOBEEE R T,

pexy
* NE by

Ef& (ha) (%) | @& (ha) (%) | EfE (ha) (%)
< FL—| 297,000 6| 16,000 1t 32,000 13
vy T 164,000 3 1,000 1 49,000 21
HH A 510,000 10| 118,000 78 42,000 18
3BEX AR | (971,0000 (19)|(135,000) (89)] (123,000) (51)

£E 5,133,000 100| 151,000 100 239,000 100
TREEY K-
vty _ T<
(FEH¥) (528) (¥ (2]

HH (ha) (%) | B (ha) (%) | EHE (ha) (%) | B (ha) (%) | EOFE (ha) (%)
S A 87,000 34| 42,000 18 406,000 36| 49,000 20| 19,000 3
I 88,000 34| 23,000 10 407,000 36| 36,000 15| 19,000 3
FHA 36,000 14| 64,000 27 269,000 24| 71,000 29| 66,000 11
IBEXAE | (211,000) (82)](129,000) (54)] (1,082,000) (97| (156,000) (63)] (104,000) (18)
25 257,000 100| 237.000 100| 1,121,000 100] 247,000 100/ 579,000 100

FHEBREOEMITRIEENE . BRIERNWICRELToTWwEYS, THRREVEBRBERORNHIC X
AEBRBEEDLODABRTH LI EHHE L., WED TYT200kgha, ¥ —7F 7 TT00kg /ha fBDEFFE &
HBLTHEWKREIZH S,

FHEBEIR, I v yY-ERATORELR —2THY), BESNIRAREMN. EHEROTER. HIX
BEEFOFH. RERADKS ., ML REFICL - T, EFTEROIK (TEMEXITHEROILK)
RUAEEMNIPENTICVE, 2000, RRIBKBARVE-HOERLZEOA TS, A TE
WTi, EHEMR O AOHME ZI20E ) BHREEIC L o TRBERISBRD LR, MERTWNRE
DOBAZE, BRREICOEAIRDA, HIXRROEFRZSILIZHELVIDER> T,

(5) EEIcHBITEEALH

HEHEOFELZHERMEEERIZ. B, EHLICEELABBI T TWEREWI EIZH b,
WX OWMEESE & LTk, UTO3HFESEZLLh5,

o
E

1 45 TTNoDE e 2 797712 X 5 R
2) FHEMXHBTAIC L ZER
3) #60DH/NT)I ZFIE L7o/MRERRR (Kb OBRIC L A/NHEER

R TEBILOFEIA PPEIIPERZ DT EHPHRL P, BROBROMY Bz, #EFEENK

FEFE2EETIEHTIVHERSIALV, T, Iv Uy Y-BFLEERTH o7, T TAER
YEBROHTKRAFERUCHFEBECMESD S, TOX)RERICIMR, TREHA N7 PN SCHE
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EBHTHBEIE, IxYI—BAFCL2BUBRADERDEVAFTEL I L, BENIILRETH
HILFERRABEL, DBEEREIZIIAENROIELLEZ S

X UY-BAFD ETEBEICBW 1200/ - PHEEEBGTEZMB ICETE L TEY) . FIZTRRN520
STHRZOFTHELEDENDDTH 5,

70 M ERXR/M | Moy | FAk | Y48 | Py | S RER
(km2) (m) (m) (km2) (ha)
PIN DAM - 512 549 31 512| 4,000
YENICHAUNGDAM | ¥4 1~ 90 457 20 90 1,600
INDAWBAUKDAM | #1747 77, 1,079 18 77 1,200
BUKHA DAM LRV 78 518 18 78 800
BANGON DAM L 53 427 19 53 600
3.2.3 FtEMER

FFEOHWRILTIIRTEBNTH S,

) AhVERZNEEERE AT LAZFE L ERELRRBIIL o TEEEERZED S,

2) {EHEW 2L & LT RR R USRS OB Rl 2 EA L, meHE 24FES L L.
BEROERABES* AR T LK IIFBOMLEZNS,

3) FRICENBEROERRUSHEBERE LTORLYEIET,

4) BIEEMOBAT S & RITHMBELITV., §EOFLHBEXOFAROERICET %,

3.2.4 FHEOHE
BB L7z & e KEHEEIC oW T, Sy ~Y—HFIIBWITLREED=—XE<L . HETEHE D
ToTVHBIRETH L, LEPLEYS, EENLRETEREMMTORLTELT, L4+ FRIIOVWTH E
BHED RV, (o T, FEEEMIBEERENRIILATAY—TF VAEICL - T, HRETEEXEEL -
LT, BRELEHE (EFVHEK) 1220V T T4 —J ¥ Y F A RETPERTAHEFHRET S,
RETAEMERUTOEBEZELIDET 5,

1) KERBRREE : HWObOH/NAN DL XY M) —FAELITV, FORF Iy VEEIC
BEMAYRET L, BEEOBVLOIOWTIEAN L BRIEYEET 5,

2) THWAMEE: HROLBFARKE, LREMRTKERBRSTE LY., FROT HFIH
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4) Cost Estimate and Project Evaluation

a) Estimate investment costs of the project.

b) Estimate economic costs and benefits of the project.

c) Evaluate economic and financial feasibility of the project and carry out its sensi-
tivity analysis.

d) Estimate and describe indirect benefits of the project.

5) Prepare a comprehensive feasibility study report for the project.

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be pro-
vided to counterpart experts by foreign experts in the following field.

a) Field survey and investigations for topography, hydrology, irrigation and agri-
culture.
b) Planning and design for irrigation, drainage.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 20 months in total. A tentative work
schedule is presented in the attached paper. '

The following reports will be prepared in the course of the Study.

a) Inception Report: Within one (1) months the commencement of the Study.

b) Interim Report: Within seven (7) months from the commencement of the
Study.

c) Draft Master Plan/Feasibility Report: Within eighteen (18) months from the
commencement of the Study.

d) Final Master Plan/Feasibility Report: Within twenty (20) months from the
commencement of the Study.

VI. EXPERT INPUTS
The following expatriate experts and engineers will be required fro executing the Study.

- Team Leader
- Irrigation/Drainage Engineer (1)
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(1) Topographical Maps of Salavan and Champasak Province (Scale : 1/100,000)

(2) Basic Statistic Data in Lao PDR (1993)

(3) Statistical Yearbook 1993

(4) Selected Monthly Economic Indicators (Nov.and Dec.,1994)

(5) Review of the Financial, Economic and Social Conditions for 1991/1992

(6) Review of the Financial, Economic and Social Conditions for 1992/1993

(7) Concise of Master Plan for Development of Border Areas and National Races

(8) Measures Taken for Development of Border Areas and National Races (1989-1992)

(9) Measures Taken for Development of Border Areas and National Races (3) & (4)
(10) Myanmar, Agriculture Sector Programme Review Mission, 1989
(11) Report on the Socioeconomic Study in Dry Zone Area, 1993
(12) Myanmar Forestry, 1994
(13) Pilot Watershed Management Project for Kinda Dam, Phugyi & Inle Lake
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TERMS OF REFERENCE (DRAFT)
FOR
MASTER PLAN / FEASIBILITY STUDY ON
INTEGRATED AGRICULTURE AND RURAL DEVELOPMENT PROJECT
IN SOUTHERN PLAIN IN LAO PDR

I. INTRODUCTION

Although the Government of Lao PDR announced their achievement for the self-suffi-
ciency of rice production in 1984, there has been imbalance between demand and supply of rice
at regional level.

Under these circumstances, the Government launched the Third Five Year Plan
(1991~1995), emphasizing in the agriculture sector the following:

a) To ensure food self-sufficiency and food security through expansion of irrigation
area and improvement of yields with research, extension services and use of mod-
ern inputs.

b) To promote diversifying production through establishment of land use regulation,
encouraging competition in the provision of agricultural inputs and developing suit-
able agricultural taxation, etc.

¢) To increase irrigation efficiency for better productivity through rehabilitation of ex-
isting irrigation facilities, improvement of water management, and enforcement of
farmer's group.

d) To encourage livestock export by abolishing of export taxes on livestock trade.

e) To maximize the long-term economic rents in forestry through a balanced approach
between economic exploitation through commercial forestry activities and natural
forest conservation objectives obtained through a sustained management system and
control and reduction of slash and burmn cultivation

II. PROJECT BACKGROUND
(1) Project Area

The objective area is a part of the above (c), namely " the lowland area along the
Mekong and its branches in Salavan and Champasak provinces. Boloven Plateau is a highland
area located in the eastern part of the both provinces, having many coffee plantations with
much rainfall. The proposed project site is located in the lowland areas in the north, west and
south of Boloven Plateau. The Mekong river runs from north to south in the center of the pro-
Ject area and many branches of flow into the Mekong. Major branches in the area are Xe Don
river (Left bank of the Mekong) in Salavan province and Khamouan river (Right bank of the
Mekong) in Champasak province. The outskirt of Boloven Plateau has a high potential of irri-
gation with springs or streams with considerable flow throughout the year owing to the much
rainfall in Boloven Plateau. On the other hand, Champasak plain on the right bank of the
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Deputy Director of Cabinet,

Ministry of Agriculture and Forestry (MOAF)

Deputy Head, Committee for Cooperation and Investment, MOAF
Director, Department of Irrigation, MOAF

Chief of Agriculture and Forestry Service, Champasak Province
Chief of Irrigation Section, Champasak Province

Deputy Chief of District, Champasak District

Chief of Agriculture Division, Champasak District

Deputy Chief of District, Soukhouma District

Chief of Planning and Finance, Agriculture and

Forestry Service, Bolikhamsay Province

Assistant, International Cooperation Division, Cabinet of MOAF
External Relation and Cooperation Assistant,

Department of Irrigation, MOAF

EBLy—

Director General, Irrigation Department

Director, Design Branch, Irrigation Department

Director, Work and Planning, Irrigation Department

Deputy Director,Procurement, Irrigation Department

Deputy Director, Planning Branch, Irrigation Department
Deputy Director,Works Branch, Irrigation Department

Deputy Director,Design Branch, Irrigation Department
Executive Engineer, Desing Branch, Irrigatioon Department
Dupety Director General, Department of Agricultural Planning
Director, Department of Agricultural Planning

Assistant Director, Department of Agricultural Planning
Deputy Director, Irrigation Technology Center

Assistant Director, Irrigation Technology Center

Director General, Agricultural Mechanization Department
Managing Director, Myanmar Agriculture Service

General Manager, Extension Division, Myanmar Agriculture Service
General Manger, Myanmar Agricultural Produce Trading,
Ministry of Trade

Director General, Office of Work Committee for the Development of
Border Areas and National Races, Ministry of Boder Areas and
National Races and Development Affairs

Chief Technical Advisor



b)

)
d)
e)
f)
g)

Potentiality study for new water resource development including classification
by type, priority, etc.

Basic concept and development strategy for potential water resources

Selection of the priority project(s).

Investigation of agriculture and agro-economy situation.

Investigation of socio-economy situation.

Investigation of environmental aspects.

4.1.2 Home Work-I

Analyses, studies and preparation of a master plan report, including;

- Standard design by type
- Rough estimation the cost
- Proposed implementation method

4.2 Stage II: Feasibility Study

4.2.1 Field Work II

Topo-survey, supplementary data collection, field survey and investigations mainly for
selected and prior project(s) and formulation of development concept, including;

1) Topo-survey, Geological Investigation, etc.

a)

b)
c)
d)

e)
f)

Prepare topographic maps at a scale of 1/5,000, covering whole the potential ir-
rigation area.

Prepare topographic maps at a scale of 1/1,000 for major structure sites.

Carry out geological investigations for the proposed sites of major structures.
Carry out detailed hydrological surveys, including measurement of river flows,
analysis of hydrological characteristics of rivers, water sampling for sedimenta-
tion and water quality analysis, etc.

Study and analyze meteorological data for the project area.

Conduct construction materials survey, including physical tests and analyses.

2) Irrigation and Drainage

a)
b)

c)

d)

Identify potential intake site(s) for irrigation.

Study and determine optimum scale of irrigation facilities to be constructed un-
der the project.

Identify irrigation development areas based on soils, land capability, topogra-
phy, water availability, etc.

Estimate irrigation requirements based on cropping patterns to e applied to the
project.
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Mekong has poor water resources in the dry season at present. Some areas along the Mekong
river are irrigated by pumping from the Mekong in the dry season.

(2)  Objectives of the Project

The objective of the project aims the following six (6) key points with the maximum
development of agricultural water resources, considering the present condition of the project
area that the area still depends much on the rainfall and the rice production is still unstable and
almost no paddy cultivation in the dry season.

a) Stable rice production with supplemental irrigation in the rainy season
b) Expansion of rice cultivation area with dry season irrigation

c) Expansion of crop diversification area with dry season irrigation and
d) Water resources development for Cattle grazing

e) Domestic water supply

f) Improvement of rural living facilities for levelling-up of living standard

3) Outline of the Project

The project area will be divided into four (4) blocks, considering the characteristics of
water resource, topography, cultivation area, crop ( wetland rice, upland crop, animal hus-
bandry, etc.) as follows;

a) Left bank of the Mekong, Xe Don river basin including the north and west parts of
outskirts of Boloven Plateau

b) Left bank of the Mekong, Xe Khampho river basin including south part of outskirts
of Boloven Plateau

c) Right bank of the Mekong, Khamouan and Phaling rivers basin

d) Right and Left bank of the Mekong , The most southern part of Lao including
Khong island

The project will formulate each development strategy for the four (4) development
blocks considering the characteristics of natural and social conditions of each block and with
maximum agricultural water resources and its effective use.

III. OBJECTIVE OF THE STUDY

The objectives of the study are to formulate a strategic and comprehensive development
master plan on integrated agriculture and rural development project in southern plain in Lao
PDR and carry out feasibility study on selected typical and priority projects for balanced and
systematical development.
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IV. SCOPE OF STUDY

The scope of the proposed master plan and feasibility study (hereinafter referred to as
"the Study") will be as follows:

The Study will cover:
a) Master Plan Study for whole the lowland areas along the Mekong river and its
branches in Salavan and Champasak Provinces

b) Feasibility Study for priority project(s)

The study will be carried out in the following two (2) stages and each stage will be
further divided into two (2) works respectively:

1) StageI: Master Plan Study
a) Field Work-I  : Data collection, field survey and investigations and formula-
tion of basic development plan.
b) Home Work-I : Analyses, studies and preparation of a master plan report.
2) Stage II: Feasibility Study
a) Field Work-I. : Topo-survey, supplementary data collection, field survey
and investigations mainly for selected and priority project(s)
. and formulation of development concept.
b) Home Work-II : Analyses, studies and preparation of a pre-feasibility report.

4.1 Stage I: Master Plan Study

4.1.1 Field Work-I

Data collection, field survey and investigations and formulation of basic development
plan, including:

1) Data Collection and Review
Review and analyze all the existing data and information, particularly those to irriga-
tion, land and water resources availability and use, including socio-economy and
agriculture.
. 2) Fields Investigations and Basic Studies
a) Inventory study of existing irrigation facilities in the areas including classifica-

tion by type, present condition, necessity of rehabilitation, constraints, etc. In
addition, the conditions of access roads to the facilities will be studied.
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e) Prepare Feasibility-level design and layout of the proposed facilities and irmiga-
tion systems.

3) Rural infrastructures including rural roads

a) Study and determine optimum length of rural road(s) to be constructed/
rehabilitated under the project., and other required rural public facilities such as
water supply, communication system, etc.

4) Agriculture and Agro-economy

a) Evaluate all available data related to present land use, soil classification, crop-
ping patterns, crop yields, input levels and cultural practices.

b) Carry out surveys and studies on soils, cropping patterns, anticipated crop pro-
duction, agricultural, etc., in identified areas of irrigation development.

¢) Recommended practical and suitable cropping patterns, and determine input
level, labor requirements and crop yields.

d) Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project.

e) Evaluate farm budgets for typical budgets for typical farm households under the
project.

5) Environmental Aspects

a) Conduct investigations on the extent of forest destruction in the catchment area
of the proposed water resources and neighboring areas.

b) Assess impact of the project on social and natural environment, including reset-
tlement problems of inhabitants, losses of social and cultural properties effects
in wild life, etc.

4.2.2 Home Work-II

Analyses, studies and preparation of a feasibility report, including;

1) Analyze and study the results of the field survey and investigations, and formulate
detailed plans for water source and rural integrated development.

2) Prepare a detailed implementation schedule for the project, and recommend con-
struction methods suitable for local conditions.

3) Operation and Management
a) Recommend organization and procedures best suited for effective operation and

management of the project.
b) Estimate annual costs of the project operation and maintenance.
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- Irrigation/Drainage Engineer (2)

- Hydrologist

- Geologist/Hydro-geologist

- Design Engineer

- Road /Infrastructure Engineer

- Sociologist

- Agronomist/Pedologist

- Agro-economist/Institutional Expert
- Environmentalist

The required manpower input will be about 90 man-month in total.

VII. UNDERTAKINGS OF THE GOVERNMENT OF LAO PDR

In order to facilitate the smooth and effective implementation of the Study, the devel-
opment of Lao PDR will undertake the following measures:

1)

2)

3)

4)

5)

6)

To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project.

To nominate a counterpart group, including a project coordinator responsible for the
Study and resolving any trouble arising throughout the Study period.

To provide logistic support including office space with appurtenant furniture and
facilities, cleaning and guard.

To provide the foreign experts with any necessary entry visa, work permit and
travel permit, if required, for the Study in Lao PDR.

To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and ex-
port duties imposed on their personal effects, and instruments equipment and mate-
rials necessary for the execution of the Study.

To secure permission for entry into all areas as required for the proper conduct of
the Study.
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WORK SCHEDULE FOR MASTER PLAN AND FEASIBILITY STUDY ON INTEGRATED

AGRICULTURE AND RURAL DEVELOPMENT PROJECT IN SOUTHERN PLAIN IN LAO PDR

ITEMS

MONTH

10 | 11

12

13 | 14

15

16

17

18

19

20

(1) Stage I : Master Plan Study
Field Work - 1
Home Work - 1

(2) Stage 11 : Feasibility Study
Field Work - 11
- Topo Mapping
- Field Survey

Home Work - 11

Report

ICR

IR

DFR

FR

Field Work

Note : ICR : Inception Report, IR : Interim Report, DFR : Draft Final Report, FR : Final Report

Home Work
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TERMS OF REFERENCE (DRAFT)
FOR
FEASIBILITY STUDY ON
PHON HONG PLAIN AGRICULTURAL DEVELOPMENT
AND SETTLEMENT PROJECT

I. INTRODUCTION

The Government of Lao PDR became self-sufficient in rice nationally in 1984 with a
great effort through the five year plan. However, there has been an imbalance between demand
and supply of rice at a regional level. In particular, people living in Vientiane Municipality,
where about 10% of the total population is concentrated, have suffered from a chronic shortage
of rice mainly because of insufficient transportation facilities. Moreover, rice production is
vulnerable to varying climatic conditions since most of the paddy fields are rainfed.

Under these circumstances, the Government of Lao PDR launched the third five-year
plan (19901-1995), aimed at i) securing self-sufficiency of rice and maintaining adequate se-
curity stocks of foodstuffs, ii) diversifying agriculture by expanding non-rice production for
domestic consumption and export, and iii) increasing exploitation and improving conservation
of forest resources through control and reduction of slash-and-burn agriculture.

In line with these plans, the Government of Lao PDR has given a high priority to the
development of the Vientiane plain and has taken up the Phon Hong Plain Agricultural
Development and Settlement Project located in the northern part of the Vientiane plain. The
Project aims mainly at agriculture and irrigation development of the Phon Hong plain to in-
crease agricultural production and at settlement of ethnic minorities in part of the project area to
eliminate slash-and-burn agriculture in the surrounding mountains.

II. PROJECT BACKGROUND

The project area is located in Phon Hong district of Vientiane province, about 70 km
north of Vientiane, capital of the country. The area covers an area of about 100 km?2 developed
along the lower reach of the Nam Cheng river and is bounded by hilly lands to the west and
north, by the Nam Ngum river to the east and the Nam Ho river to the south. The Nam Cheng
river traverses the central part of the project area from northwest to southeast. The project area
has, for the most part, a gently sloping topography from northwest to southeast with a slope of
1/1,000 to 1/2,000, except for the northern and western border areas which have steeper
slopes. The elevation of the area ranges from 160m to 210m above mean sea level.

Located in the tropical monsoon area, the project area has a climate characterized by two
distinct seasons : a rainy season from April to September and a dry season from October to
March. Annual mean rainfall is 2,140 mm, of which 1,940 mm or 91% falls in the rainy sea-
son. Monthly mean temperature varies seasonally with a minimum of 21 °C in December to a
maximum of 28.2 °C in April. Mean relative humidity ranges from 64% in March to 82% in

Ad4-1



August.

The project area includes about 4,000 ha of existing paddy fields, where cropping is
presently made only during the rainy season under rainfed conditions. During the dry season,
all these fields are in fallow due to lack of irrigation water. The farming method adopted in
these fields is such that, at the onset of the rainy season, land preparation is made mainly with
the use of draft animal, transplanting of seeding is made immediately thereafter and harvesting
is in the beginning of the dry season. Since rainfall distribution in the project area is uneven,
rice plant is sometimes damaged by drought or floods. This, coupled with a limited use of
fertilizers and other agricultural inputs, results in poor crop yields. The present unit yield of
paddy is estimated at 1.2 to 2.6 tons/ha.

In mountainous areas surrounding the project area, there are a number of ethnic minori-
ties, practicing slash-and-burn agriculture, and a considerable forest land has been destroyed
each year through this practice. This has been causing a severe environmental degradation
such as soil erosion, drought and flush flood.

After the implementation of the Nam Ngum dam and reservoir in 1970, large extent of
lowland along the Nam Ngum mostly inundated during the flood season, has been protected
from the flood. In particular the downstream area of the Nam Cheng, where quite fertile lands
extend largely, has been benefited.

Irrigation development plan for the Phon Hong area was studied under the Integrated
Agricultural Development Plan in Vientiane Plain in 1962 under UNDP Fund. In 1968, a pre-
liminary survey of the Phon Hong Area Agricultural and Rural Development Project was car-
ried out , in which two alternative studies of intake system of irrigation water were made; i.e.
one was water from the Nam Lik and the other from the Nam Cheng. The following are the
results of rough comparison from the technical and economical viewpoints.

(1)  Intaking Water from the Nam Lik

Irrigation water for the right bank area of the Nam Lik and Nam Ngum is sufficiently
available throughout the year. Three alternative ideas of water intake system are conceived,
namely i) Intaking water from the tail race of Nam Lik hydro-power station to be constructed
at the Nam Lik Multi-purpose Dam Project, ii) Intaking water by diversion weir to be provided
at the Nam Lik, and iii) Pumping intake system at the right bank of the Nam Lik.

In the case of Nam Lik Multi-purpose Dam Project, more than 20,000 ha of entire right
bank area of the Nam Ngum could be irrigated by gravity. It is required to be comprehensively
studied for not only agriculture, but hydropower, flood control, environment etc.

In the case of water intaking without dam construction, two alternatives are conceived,

one is diversion weir to be constructed at the Nam Lik, and the other is free intake at some up-
stream from the proposed diversion weir site.
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There are some suitable sites of diversion weir at the debouch of the Nam Lik. An
overflow type concrete weir with scoring sluice and fish ladder will be constructed. In view of
large amount of floating wood and bushes flown from the upstream during the flood period,
some protection structures are to be constructed at the front of intake. The weir height is to be
heightened to about 10 m from the present low water level, which will be intake water level for
urigation. Sand stone is outcropped at the river bed, but approximately 6 to 7 m below the low
water level. Diversion channel during the weir construction will be provided at the left bank of
the proposed weir site, but substantial amount of excavation including rock is considered to be
necessary, because of huge amount of floods in the rainy season.

After implementation of the weir and canal headreach about 10,000 ha of the Phon
Hong plain could be irrigated in due consideration of diversion water from the Nam Song, up-
stream tributary of the Nam Lik, to the Nam Ngum Reservoir. However, the construction cost
of weir including dewatering during the construction is considered to be substantial.

In case of free intake system, an intake structure at the right bank of the Nam Lik is to
be constructed at the some 5 km upstream. Because of the steep river bank slope, it is difficult
to provide an open-cut inlet channel, so that this alternative is out of consideration.

A pumping station along the right bank of the Nam Lik at B. That where suitable intake
site for pumping water is located, is conceived to be constructed. About 12 m of pumping
head is required during the driest season. Approximately 3,000 to 4,000 ha in the upper area
of Phon Hong plain could be irrigated economically, but O&M costs as well as replacement
costs of pump equipment after those useful life of about 15 years would be rather expensive.

(2)  Intaking Water from the Nam Cheng Reservoir

The Nam Cheng river originates from the Phon Pha area located in the west of the pro-
ject area, flows through a mountainous area in the upstream, then enters the project area and
joins the Nam Ngum river at Bac Cheng. The catchment area of the Nam Cheng river is esti-
mated at 237 km? at the proposed damsite. Mean monthly discharge of the river varies widely
from a minimum of 0.09m3/sec in March and April to a maximum of 19.90m3/sec in
September, annual runoff being around 140 million m3.

In 1985, a preliminary study on the development of the Phon Hong plain was con-
ducted by the Government of Lao PDR with the technical cooperation of the Vietnamese
Institute of Investigation and Hydraulic Design. The study suggested the provision of a stor-
age dam on the Nam Cheng river to regulate the river flow for irrigation use. The principal
features of the dam proposed under the study are:

Dam type : Homogenous earthfill
Dam height (max.) : 21.5m

Crest length : 574m

FWL : E1.196.40m

HWL : E1.192.85m

LWL : E1.183.00m

Total storage capacity : 76.8 million m3
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Effective storage capacity : 52.0 million m3

With the above storage dam, it is expected that an area of 7,000ha (net) in the Phon
Hong plain could receive a supplementary irrigation supply during the rainy season, and during
the dry season, about 1/3 of the area would be brought under irrigation. It is also expected
that, of the irrigation area, about 3,000ha, which is to be newly reclaimed, would be utilized
for settlement of ethnic minorities who are engaged in slash-and-burn agriculture in the sur-
rounding mountain as well as in the reservoir area.

Paddy rice is proposed as the principal crop under the project in both rainy and dry sea-
sons in view of the fact that climate and soils prevailing in the project area are suitable for rice
cultivation and that the demand for rice is still large in Vientiane Municipality. It is expected
that unit yield of paddy rice will be increased to more than 3.0 tons/ha/crop under the project,
total annual production being more than 28,000 tons.

In addition to the irrigation and agricultural development explained above, it would be
necessary to provide rural infrastructures for betterment of social and agricuitural activities in
the project area and for improvement of living standards of farmers, including ethnic minorities
to be settled in the project area. Such rural infrastructures would include post-harvest facilities,
village roads, potable water and electricity supply facilities, etc.

III. OBJECTIVE OF THE STUDY

The objective of the Study is to formulate an optimum plan for agricultural and rural
development in the Phon Hong plain, placing emphasis on water resources development for ir-
rigation and settlement of ethnic minorities.

IV. SCOPE OF THE STUDY

The scope of the proposed feasibility study (hereinafter referred to as " the Study") will
be as follows :

The Study will cover :

a) Water resources development, including the provision of storage dams on the
Nam Cheng river and its tributaries (a provision of a diversion dam on the Nam
Lik river as an alternative study),

b) Irrigation development covering an approximate area of 7,000 ha (net) in the
Phon Hong plain, and

¢) Rural development, including provision of rural water supply, improvements of
village-link roads, construction of post-harvest facilities, etc.

The Study will be broadly divided into the following three (3) stages :
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a) Work-1 : Preparation of topographic maps at a scale of 1/5,000, covering
whole the potential irrigation area,

b) Work-I : Data collection, review of previous preliminary studies conducted
by Lao PDR, execution of field surveys and investigations, and
formulation of basic development plans, and

¢) Work-Ill : Analysis of the results of field surveys and investigations, further
study on development plans and preparation of a feasibility study
report.

4.1 Work-I : Preparation of Topographic Maps

Produce topographic maps at a scale of 1/5,000 with a contour interval of 1m, covering
whole potential irrigation area including sufficient marginal areas by means of ground control
and photogrammetry.

4.2 Work-II : Data Collection, Review and Additional Investigation
4.2.1 Data Collection and Review

Review and analyse all the previous studies, data and information, particularly those to
human, land and water resources availability and use, including socio-economies, agriculture,
and infrastructures of the Phon Hong plain.

4.2.2 Additional Investigations and Basic Studies
1) Dam and reservoir

i) Identify potential storage damsites on the Nam Cheng river and its tributaries,
and study the use of the dams for irrigation, rural water supply, flood control,
etc.,

ii) Identify potential diversion damsite on the Nam Lik river

iii) Study and determine optimum scale of dam(s) and reservoir(s) to be constructed
under the project, and

iv) Carry out a comparative study between the storage on the Nam Cheng river and
the diversion dam on the Nam Lik river from both economical and technical
view points

v) Prepare feasibility-level design and layout of the dam(s) and appurtenant facili-
ties.

2) Irrigation and drainage
i) Identify irrigation development areas based on soils, land capability, topogra-

phy, water availability, etc.,
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ii) Estimate irrigation requirements based on cropping patterns to be applied to the
project,

iii) Estimate flooding conditions of the Nam Cheng river such as flood stages,
flooding areas, duration, etc., and study flood prevention plans if necessary,

iv) Estimate drainage requirements for the project area, and

v) Prepare feasibility-level design and layout of proposed irrigation and drainage
systems.

3) Agriculture and agro-economy

i) Evaluate all available data related to present land use, soil classification, crop-
ping patterns, crop yields, input levels and cultural practices,

ii) Carry out surveys and studies on soils, cropping patterns, anticipated crop pro-
duction, agricultural inputs, etc., in identified areas for irrigation development,

iii) Prepare a semi-detailed soil map and land capability map for the project area,

iv) Recommend practical and suitable cropping patterns, and determine input level,
labor requirements and crop yields,

v) Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project, and

vi) Evaluate farm budgets for typical farm households under the project.

4) Rural development

i) Examine the adequacy of existing rural infrastructures in the project area, in-
cluding roads, potable water supply systems, electricity supply systems, and
post-harvest facilities,

ii) Make plans of rural water supply systems for villages in the project area,

iii) Make plans of rural electrification in the project area,

iv) Make plans of road networks covering the project area,

v) Make plans of post-harvest facilities, including rice mills, warehouses, etc., and

vi) Prepare feasibility-level design and layout of the proposed rural infrastructures.

5) Settlement of ethnic minorities

i) Conduct investigations on the extent of forest destruction in the catchment area
of the Nam Cheng river and neighbouring areas, and

ii) Study and analyse demographic features, cultivation practices, farm budgets,
customs, etc. of ethnic minorities in the said areas.

6) Topo-survey, geological investigations, etc.

i) Prepare detailed topographic maps at a scale of 1/1,000 for major structure
sites,

ii) Carry out geological investigations for the proposed sites of dam(s) and other
major structures,

iii) Carry out detailed hydrological surveys, including measurement of river flows,
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4.4 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be pro-
vided to counterpart experts by foreign experts in the following field;

a) Field survey and investigations for topography, hydrology, irrigation, and agri-
culture
b) Planning and design for irrigation, drainage, and rural development

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. Overseas training will also be programmed.
V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 15 months in total. A tentative work
schedule is presented in Attachment.

The following reports will be prepared in the course of the Study.

a) Inception Report : Within one (1) months from the commencement of
the Study

b) Interim Report : Within eight (8) months from the commencement of
the Study

c) Draft Feasibility Report : Within thirteen (13) months from the commence-
ment of the Study

d) Final Feasibility Report : Within fourteen (15) months from the commence-
ment of the Study

VI. EXPERTS INPUTS
For executing the Study, the following foreign experts will be required;

Team Leader
Irrigation/Drainage Engineer
Dam Engineer

Hydrologist
Geologist/Hydro-geologist
Soil Mechanical Engineer
Rural Development Expert
Sociologist

Pedologist

Agronomist
Agro-economist/Institutional Expert
Environmentalist
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4.3

7)

8)

9)

analysis of hydrological characteristics of rivers, water sampling for sedimenta-
tion and water quality analysis, etc.,

iv) Study and analyse meteorological data for the project area, and

v) Conduct construction materials survey, including physical tests and analyses.

Environmental aspects

1) Assess impact of the project on social and natural environment, including reset-
tlement problems of inhabitants, losses of social and cultural properties, effects
on wild life, etc., and

i) Assess measures for controlling tropical diseases especially Malaria.

WID

1) Conduct investigations on the role of women for daily life in the area and assess
thier problems, and
it) Make plans of women's activities and roles in the proposed development.

Prepare an interim report, containing results of field surveys and investigations, and
formulation of development concept.

Work-III: Analyses and Formulation of Plans

1)

2)

3)

4)

5)

Analyse and study the results of the field survey and investigations, and formulate
detailed plans for irrigation and drainage development, agricultural development, ru-
ral development, and settlement of ethnic minorities.

Prepare a detailed implementation schedule for the project, and recommend con-
struction methods suitable for local conditions.

Operation and management

1) Recommend organization and procedures best suited for effective operation and
management of the project, and

1) Estimate annual costs of the project operation and maintenance.

Cost estimate and project evaluation

1) Estimate investment costs of the project,

ii) Estimate economic costs and benefits of the project,

iii) Evaluate economic and financial feasibility of the project and carry out its sensi-
tivity analysis, and

iv) Estimate and describe indirect benefits of the project.

Prepare a comprehensive feasibility study report for the project
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The required manpower input will be about 65 man-months in total.

VII. UNDERTAKINGS OF THE GOVERNMENT OF LAO PDR

In order to facilitate the smooth and effective implementation of the Study, the
Government of Lao PDR will undertake the following measures;

1y

2)

3)

4)

5)

6)

To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project.

To nominate a counterpart group, including a project coordinator responsible for the
Study and resolving any trouble arising throughout the Study period.

To provide logistic support including office space with appurtenant furnitures and
facilities, cleaning and guard services.

To provide the foreign experts with any necessary entry and exit visas, work permit
and travel permit, if required, for the Study in Lao PDR.

To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and ex-
port duties imposed on their personal effects, and instruments, equipment and ma-
terials necessary for the execution of the Study.

To secure permission for entry into all areas as required for the proper conduct of
the Study.
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WORK SCHEDULE FOR FEASIBILITY STUDY
ON AGRICULTURAL AND RURAL DEVELOPMENT PROJECT IN THE PHON HONG PLAIN, LAO PDR

ITEMS MONTH
1 8 9 [10] 11| 12| 13| 14| 15

Work -1 : Preparation of Topographic Map
Work - II : Data Collection and Review

Additional Investigation

Formulation of Basic Development Plan
Work - IIT : Analysis and Study

Formulation of Development Plan

A /
Report ICR IR DFR FR
Field Work Home Work

Note : ICR = Inception Report, IR = Interim Report, DFR = Draft Final Report, FR = Final Report




TERMS OF REFERENCE (DRAFT)
FOR
FEASIBILITY STUDY ON LAKSAO AREA

INTEGRATED AGRICULTURE AND RURAL DEVELOPMENT PROJECT

I.

II1.

(D

IN BOLIKHAMSAY PROVINCE

INTRODUCTION

Although the Government of Lao PDR announced their achievement for the self-suffi-
ciency of rice production in 1984, there has been still imbalance between demand and supply of
rice at regional level. Under these circumstances, the Government launched the Third Five
Year Plan (1991-1995), emphasizing in the agriculture sector the following:

1)

2)

3)

4)

5)

To ensure food self-sufficiency and food security through expansion of irrigation
area and improvement of yield with research, extension services and use of modern
inputs,

To promote diversifying production through establishment of land use regulation,
encouraging competition in the provision of agricultural inputs, and developing
suitable agricultural taxation, etc.,

To increase irrigation efficiency for better productivity through rehabilitation of ex-
isting irrigation facilities, improvement of water management, and enforcement of
farmer's group,

To encourage livestock export by abolishing of export taxes on livestock trade, and

To maximize the long-term economic rents in forestry through a balanced approach
between economic exploitation through commercial forestry activities and natural
forest conservation objectives through a sustained management system and control
and reduction of slash and burn cultivation.

PROJECT BACKGROUND

Present Condition of Khamkeut District

Bolikhamsay province borders on Vientiane Municipality on the west and on Vietnam
on the east. It consists of six (6) districts and administratively, namely Pakxan, Thaphabat,
Pakkading, Viangthong, Bolikhan and Khamkeut. Laksao town, the capital of Khamkeut dis-
trict is located at 18° 10’ of north latitude and 105° of east longitude with a 530 m of elevation
above sea level.

Khamkeut district has a population of 41,058, with 7,627 families and 230 villages as
in March 1993. The distribution of races are roughly 10 % of Lao Sung (Highland Lao), 10 %
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III. OBJECTIVE OF THE STUDY

The objective of the study is to formulae an optimum plan for agriculture and rural de-
velopment in the basins of three (3) rivers; Nam Kata, Nam Thi and Nam Phao, placing em-
phasis on water resources development for irrigation and settlement of the mountainous people.

The following effects will be expected thorough the project:

a) Reduction of slash and burn cultivation

b) Increase of food self-sufficiency rate and stable food production

c) Improvement of living condition and resettlement of highland people

d) Crop diversification through dry season cultivation

e) Impact as model of rural integrated development in hilly and mountainous areas

IV. SCOPE OF THE STUDY

The scope of the proposed feasibility study (hereinafter referred to as "the Study") will
be as follows:

The Study will cover:

a) Water resources development, including the provision of several small reser-
voirs on the Nam Kata, Nam Thi and Nam Phao rivers and their tributaries,

b) Irrigation development covering an approximate area of 4,000 to 5,000 ha (net)
in the basins of the above three (3) rivers,

¢) Rural development, including provision of rural water supply, micro-hydro
power, improvements of village-link roads, construction of post-harvest facili-
ties, etc.

The Study will be broadly divided into the following three (3) stages:

a) Work-I : Preparation of topographic maps at a scale of 1/5,000, covering
_ whole the potential irrigation area.
b) Work-II : Data collection, execution of field surveys and investigations, and
formulation of basic development plans.
c) Work-1II : Analysis of the results of field surveys and investigations, further
study of development plans and preparation of feasibility study re-
port.

4.1 Work-I : Preparation of Topographic Maps
Produce topographic maps at a scale of 1/5,000 with a contour interval of 1 m, cover-

ing whole potential irrigation are including sufficient marginal areas by means of ground con-
trol and photogrammetry.
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of Lao Theun (Middleland Lao) and remaining 80 % of Lao Lum (Lowland Lao). The annual
increase rate of population is estimated at 2.7 %.

A meteorological station exists in Laksao town, which belongs to the department of
meteorology, the Ministry of Agriculture and Forestry however, no reliable climate data for
Laksao area is available at present with only an annual rainfall information of 1,500 mm in the
last year (1992). On the other hand, the data in Pakxan, located along the Mekong river with
an EL 150 m, showing 2,700 mm of annual rainfall and monthly mean temperature with a
minimum of 9.7 "C and a maximum of 39.9 °C.

Main crops in Khamkeut district is rice, and most of the cultivated land is occupied by
wetland paddy field and/or upland paddy field by slash and burn cultivation. The cultivated
lands of the district in 1992 are 2,713 ha of wetland paddy fields, 3,319 ha of upland paddy
fields and 287 ha of newly opened paddy fields. Major crops grown in the district other than
rice are maize, coffee, cassava, sweet potato, legumes, pepper and some kind of fruit trees.
Maize is an important crop as a substitute food for rice during an off-crop season. Rice pro-
duction in the district is not sufficient to meet the demand.

) Outline of the Project

The study area covers the basin of three (3) rivers, namely the Nam Kata, Nam Thi and
Nam Phao rivers, extended about 5 to 15 km east and south-east from Laksao town. It has an
area of 20,000 ha, including the Thongsenethamat project area.

The water sources for the proposed project are the Nam Kata, Nam Thi and Nam Phao
rivers, with catchment areas of 300 km?2, 4 km2 and 260 km?, respectively. There is an exist-
ing small reservoir upstream of Nam Thi though, irrigation area is quite limited due to shortage
of water. In order to utilize water of the Nam Kata and Nam Phao efficiently and thereby in-
crease irrigation areas, provision of a series of small reservoirs will be proposed, and a study
will be made if these reservoirs are systematically connected with intake weirs and canals for
effective water use.

A power plant is under construction on the Nam Phao river at a site about 4 km down-
stream from Vietnam boundary, with a generation capacity of 1600 kW, which will not be
enough to fill the demand of Laksao town in the future. Under the proposed plan, provision of
mini power plant will be considered not only to supplement deficit in Laksao but to promote
village electrification in the project area as well.

Irrigable areas are estimated at 4,000 to 5,000 ha for supplemental irrigation in the rainy
season and 1,000 to 1,500 ha in the dry season. The farmland preparation will be mainly for
paddy fields and partly for upland. Components for rural infrastructure development will in-
clude farm roads, water supply systems, village electrification, agricultural product marketing
facilities, storage facilities, schools and community facilities. In the plan, the necessity and
proper sizes of these facilities will be carefully examined. '
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4.2 Work-II : Data Collection, Review and Additional Investigation

4.2.1 Data Collection and Review

Review and analyze all the existing data and information, particularly those to human,
land and water resources availability and use, including socio-economies, agriculture, and in-
frastructures of the Laksao Area.

4.2.2 Additional Investigations and Basic Studies

1) Small Reservoirs and Weirs

a)

b)

Identify potential sites of reservoir and weir on the Nam Kata, Nam Thi and
Nam Phao rivers and their tributaries, and study the systematical use of the
stored water in a series of reservoirs for irrigation, food control and rural water
supply, etc.

Study and determine optimum scale of reservoir(s) and weir(s) to be con-
structed under the project.

Prepare feasibility-level design and layout of the reservoir(s), weir(s) and their
related facilities.

2) Irrigation and Drainage

a)

b)

<)

d)
€)

Identify irrigation development areas based on soils, land capability, topogra-
phy, water availability, etc.

Estimate irrigation requirements based on cropping patterns to be applied to the
project.

Estimate flooding conditions of the Nam Kata and Nam Phao rivers such as
flood stages, flooding areas, duration, etc., and study flood prevention plans if
necessary.

Estimate drainage requirement for the project area.

Prepare feasibility-level design and layout of proposed irrigation and drainage
system.

3) Agriculture and Agro-economy

a)
b)

c)
d)

Evaluate all available data related to present land use, soil classification, crop-
ping patterns, crop yields, input levels and cultural practices.

Carry out surveys and studies on soils, cropping patterns, anticipated crop pro-
duction, agricultural inputs, etc., in identified areas for irrigation development.
Prepare a semi-detailed soil map and capability map for the project area.
Recommend practical and suitable cropping patterns, and determine input level,
labor requirement and crop yields.

Assess the adequacy of existing agricultural support services, and recommend
appropriate measure to strengthen such services under the project.

Evaluate farm budgets for typical farm households under the project.
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4.3

4) Rural Development

5)

6)

7)

8)

a) Examine the adequacy of existing rural infrastructures in the project area, in-
cluding roads, potable water supply systems, electricity supply systems, and
post-harvest facilities.

b) Make plans of rural water supply systems for villages in the project area.

¢) Make plans of rural electrification in the project area.

d) Make plans of road networks covering the project area.

e) Make plans of post-harvest facilities, including rice mills, warehouses, etc.

f) Prepare feasibility-level design and layout of the proposed rural infrastructures.

Settlement of Ethnic Minorities

a) Conduct investigations on the extent of forest destruction in the catchment area
of the Nam Kata, Nam Thi and Nam Phao rivers and neighboring areas.

b) Study and analyze demographic features, cultivation practices, farm budgets,
customs, etc. of ethnic minorities in the said areas.

Topo-survey, Geological Investigations, etc.

a) Prepare detailed topographic maps at a scale of 1/1,000 for major structure
sites.

b) Carry out geological investigations for the proposed sites of reservoir(s) and
other major structures.

¢) Carry out detailed hydrological surveys, including measurement of river flows,
analysis, etc.

d) Study and analyze meteorological data for the project area.

e) Conduct construction materials survey, including physical tests and analyses.

Environmental Aspects

a) Assess impact of the project on social and natural environment,. including re-
settlement problems of inhabitants, losses of social and cultural properties, ef-
fects on wild life, etc.

b) Assess measures for controlling tropical diseases especially Malaria.

Prepare an interim report, containing results of field surveys and investigations, and
formulation of development concept.

Work-III : Analyses and Formulation of Plans

1y

Analyze and study the results of the field survey and investigations and formulate
detailed plans for irrigation and drainage development, agricultural development, ru-
ral development, and settlement of ethnic minorities.
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2) Prepare a detailed implementation schedule for the project, and recommend con-
struction methods suitable for local conditions.

3) Operation and Management

a) Recommend organization and procedures best suited for effective operation and
management of the project, and
b) Estimate annual costs of the project operation and maintenance.

4) Cost Estimate and Project Evaluation

a) Estimate investment costs of the project,

b) Estimate economic costs and benefits of the project,

c) Evaluate economic and financial feasibility of the project and carry out its sensi-
tivity analysis, and

d) Estimate and describe indirect benefits of the project.

5) Prepare a comprehensive feasibility study report for the project

4.4 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be pro-
vided to counterpart experts by foreign experts in the following field;

a) Field survey and investigations for topography, hydrology, irrigation, and agri-
culture

b) Planning and design for irrigation, drainage, and rural development

c) The above transfer of technology will be carried out in the form of on-the-job
training and seminar during the course of the Study. Overseas training will also
be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 14 months in total. A tentative work
schedule is presented in the attached paper.

The following reports will be prepared in the course of the Study:

a) Inception Report : Within two (2) months from the commencement of
the Study.

b) Interim Report : Within seven (7) months from the commencement
of the Study.

¢) Draft Feasibility Report : Within twelve (12) months from the commence-
ment of the Study.
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d) Final Feasibility Report: Within fourteen (14) months from the commencement
of the Study.

VI. EXPERTS INPUTS

For executing the Study, the following foreign experts will be required:

- Team leader

- Irrigation/Drainage Engineer
- Hydrologist

- Geologist/Hydro-geologist
- Soil Mechanical Engineer

- Rural Development Expert
- Sociologist

- Design Engineer

- Pedologist

- Agronomist

- Agro-economist/Institutional Expert
- Environmentalist

The required manpower input will be about 60 man-months in total.

VII. UNDERTAKING OF THE GOVERNMENT OF LAO PDR

In order to facilitate the smooth and effective implementation of the Study, the
Government of Lao PDR will undertake the following measures:

1)

2)

3)

4)

5)

To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project.

To nominate a counterpart group, including a project coordinator responsible for the
Study and resolving any trouble arising throughout the Study period.

To provide logistic support including office space with appurtenant furniture and
facilities, cleaning and guard services.

To provide the foreign experts with any necessary entry visa, work permit and
travel permit, if required, for the Study in Lao PDR.

To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted form abroad and from import and ex-
port duties imposed on their personal effects, and instruments, equipment and ma-
terials necessary for the execution of the Study.
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WORK SCHEDULE FOR FEASIBILITY STUDY
ON LAKSAO AREA INTEGRATED AGRICULTURE AND RURAL DEVELOPMENT PROJECT
IN BOLIKHAMSAY PROVINCE

ITEMS MONTH
| 2|1 3] 4 5 6 | 7 8 9 |10 11| 12] 13| 14
Work - I : Preparation of Topographic Map
Work - II : Data Collection and Review
Additional Investigation
Formulation of Basic Development Plan
Work - III : Analysis and Study
Formulation of Development Plan
i 4 A i
Report ICR IR DFR FR
Field Work Home Work

Note : ICR : Inception Report, IR : Interim Report, DFR : Draft Final Report, FR : Final Report



5)

d) Assess the adequacy of existing agricultural support services, and recommend
appropriate measures to strengthen such services under the project.

e) Evaluate farm budgets for typical budgets for typical farm households under the
project.

Environmental Aspects

a) Conduct investigations on the extent of forest destruction in the catchment area
of the proposed water resources and neighboring areas.

b) Assess impact of the project on social and natural environment, including reset-
tlement problems of inhabitants, losses of social and cultural properties effects
in wild life, etc.

4.2.2 Home Work-I1

Analyses, studies and preparation of a pre-feasibility report, including;

1)

2)

3)

4)

5)

Analyze and study the results of the field survey and investigations, and formulate
detailed plans for irrigation and drainage development.

Prepare a detailed implementation schedule for the project, and recommend con-
struction methods suitable for local conditions.

Operation and Management

a) Recommend organization and procedures best suited for effective operation and
management of the project.
b) Estimate annual costs of the project operation and maintenance.

Cost Estimate and Project Evaluation

a) Estimate investment costs of the project.

b) Estimate economic costs and benefits of the project.

c) Evaluate economic and financial feasibility of the project and carry out its sensi-
tivity analysis.

d) Estimate and describe indirect benefits of the project.

Prepare a comprehensive pre-feasibility study report for the project.

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be pro-
vided to counterpart experts by foreign experts in the following field.
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TERMS OF REFERENCE (DRAFT)
FOR
MASTER PLAN/PRE-FEASIBILITY STUDY ON
SMALL SCALE IRRIGATION DEVELOPMENT PROJECT

TO REDUCE SLASH AND BURN CULTIVATION IN HILLY AND MOUN-
TAINOUS AREAS OF CENTRAL AND NORTHERN PROVINCES

IN LAO PDR

I. INTRODUCTION

Although the Government of Lao PDR announced their achievement for the self-suffi-
ciency of rice production in 1984, there has been imbalance between demand and supply of rice
at regional level.

Under these circumstances, the Government launched the Third Five Year Plan
(1991~1995), emphasizing in the agriculture sector the following:

1)

2)

3)

4)

5)

To ensure food self-sufficiency and food security through expansion of irrigation
area and improvement of yields with research, extension services and use of mod-
ern inputs.

To promote diversifying production through establishment of land use regulation,
encouraging competition in the provision of agricultural inputs and developing suit-
able agricultural taxation, etc.

To increase irrigation efficiency for better productivity through rehabilitation of ex-
isting irrigation facilities, improvement of water management, and enforcement of
farmer's group.

To encourage livestock export by abolishing of export taxes on livestock trade.

To maximize the long-term economic rents in forestry through a balanced approach
between economic exploitation through commercial forestry activities and natural
forest conservation objectives obtained through a sustained management system and
control and reduction of slash and burn cultivation

Slash and burn cultivation is a farming system practices mainly by minority people in
hilly and mountainous areas, causing the reduction of forest resources. The Government is en-
couraging the mountainous people to resettle in lowland areas in order to conserve forest re-
sources and natural environment and to improve the living standard of the people.

In line with the above policy, the Government has given a high priority on rural inte-
grated development in hilly and mountainous areas and is executing some projects mainly in
northern provinces with foreign assistance. These projects are divided into three (3) types as

follows:
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- Drug control projects by United States of America
- Rural micro projects by EC
- Small scale rural development projects by NGO

The backgrounds of respective types of the projects are different though, the main ob-
jectives are common, namely "reduction of slash and burn cultivation" and "improvement of
living condition of the mountainous people". Furthermore, approaches to the achievement of
targets. in other words "components of the project” are also the same, being provision of irri-
gation facilities, village roads, water supply systems, schools clinics and educa-
tion/enlightenment to the farmers, etc.

II. PROJECT BACKGROUND

About 70 % of the country of Lao PDR is occupied by mountainous areas with an av-
erage altitude of EL 1,200 m and the remaining 30 % of the land is a flat area along the
Mekong river. The land use ratio is very low, being only 4 % of the whole land.

The cultivation area of rice in Lao PDR is estimated at about 600,000 ha in total, of
which 400,000 ha are wetland rice fields and the remaining 200,000 ha are upland rice fields
by slash and burn cultivation. Particularly in the northern provinces, more than 70 % of rice
fields are created through slash and burn cultivation.

The increase of population in the mountainous areas in recent years causes a serious
problem of the destruction of forest areas. In addition, unsteady upland rice production due
mainly to irregular rainfalls constitutes one of main reasons for unbalance of rice supply and
demand not only in the region but in the whole country as well. In the conditions above, the
Government is encouraging resettlement of mountainous people through rural integrated devel-
opment of lowland equipped with irrigation and other facilities, thereby aiming to reduce slash
and burn cultivation and to stabilize rice production.

The Department of Irrigation, MOAF prepared a list of existing irrigation schemes and
the future development plans in 1990, showing that for the 400,000 ha of total rice fields the
irrigation rate is only 10 % in the rainy season and 4 % in the dry season. An additional list
of the existing and planned irrigation schemes by province reveals that gravity schemes with
small weir facilities area mainly concentrated in mountainous provinces, suggesting that these
kinds of facilities are suitable for the irrigation of the valley bottom fields.

The problems of existing irrigation facilities are summarized in the following three (3)
items:
a) Insufficient maintenance.
b) Insufficient technology and organization of water management.

c) Insufficient technical level of design and construction for the facilities

Dependence on the irrigation facilities of farmers is very high, and the Government is
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making efforts to expand irrigation areas step by step, in spite of budget limitation and shortage
of talented people. The objectives of development of irrigation sub-sector under the Five Year
Plan are summarized below:

a) Expansion of irrigation area for stable rice production.

b) Increase of productivity by increase of irrigation efficiency through improve-
ment of existing facilities and water management and strengthening of farmers'
water-use organization

III. OBJECTIVE OF THE STUDY
The objectives of the study are to formulate a strategic and comprehensive development
master plan on small irrigation projects in the mountainous areas and to carry out a pre-feasibil-

ity study on selected typical and priority projects for balanced and systematical development.

The objective areas are;

1) Phongsali 2) Louangnamtha 3) Bokeo

4) Oudomxai 5) Louangphabang 6) Houaphan
7) Xiangkhoang 8) Xaiyabouli 9) Vientiane
10) Bolikhamxai 11) Xianghon-Hongsa 12) Xaisombour

IV. SCOPE OF STUDY

The scope of the proposed master plan and pre-feasibility study (hereinafter referred to
as "the Study") will be as follows:

The Study will cover:
a) Master Plan Study for whole the ten(10) provinces and two(2) special regions
in central and northern zones

b) Pre-feasibility Study for priority project(s)

The study will be carried out in the following two (2) stages and each stage will be
further divided into two (2) works respectively:

1) Stage I: Master Plan Study
a) Field Work-1 : Data collection, field survey and investigations and formula-
tion of basic development plan.
b) Home Work-I : Analyses, studies and preparation of a master plan report.

2) Stage II: Pre-feasibility Study

a) Field Work-II : Topo-survey, supplementary data collection, field survey and
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investigations mainly for selected and priority project(s) and
formulation of development concept.
b) Home Work-II : Analyses, studies and preparation of a pre-feasibility report.

4.1 Stage I: Master Plan Study
4.1.1 Field Work-I

Data collection, field survey and investigations and formulation of basic development
plan, including:

1) Data Collection and Review

Review and analyze all the existing data and information, particularly those to irri-
gation, land and water resources availability and use, including socio-economy and
agriculture.

2) Fields Investigations and Basic Studies

a) Inventory study of existing small scale irrigation facilities in the whole study
area including classification by type, present condition, necessity of rehabilita-
tion, constraints, etc. In addition, the conditions of access roads to the facilities
will be studied.

b) Potentiality study for new irrigation development including classification by
type, priority, etc.

c) Basic concept and development strategy for small scale irrigation in the moun-
tainous areas

d) Selection of the priority project(s).

e) Investigation of agriculture and agro-economy situation.

f) Investigation of socio-economy situation.

g) Investigation of environmental aspects.

4.1.2 Home Work-I
Analyses, studies and preparation of a master plan report, including;
- Standard design by type

- Rough estimation of the cost
- Proposed implementation method



4.2 Stage II: Pre-feasibility Study

4.2.1 Field Work 11

Topo-survey, supplementary data collection, field survey and investigations mainly for
selected and prior project(s) and formulation of development concept, including;

1) Topo-survey, Geological Investigation, etc.

a)

b)
c)
d)

€)
)

Prepare topographic maps at a scale of 1/5,000, covering whole the potential ir-
rigation area.

Prepare topographic maps at a scale of 1/1,000 for major structure sites.

Carry out geological investigations for the proposed sites of major structures.
Carry out detailed hydrological surveys, including measurement of river flows,
analysis of hydrological characteristics of rivers, water sampling for sedimenta-
tion and water quality analysis, etc.

Study and analyze meteorological data for the project area.

Conduct construction materials survey, including physical tests and analyses.

2) Irrigation and Drainage

a)
b)

)

d)

Identify potential intake site(s) for irrigation.

Study and determine optimum scale of irrigation facilities to be constructed un-
der the project.

Identify irrigation development areas based on soils, land capability, topogra-
phy, water availability, etc.

Estimate irrigation requirements based on cropping patterns to be applied to the
project.

Prepare pre-feasibility-level design and layout of the proposed facilities and irri-
gation systems.

3) Access Road

a)

b)

Study and determine optimum length of access road(s) to be constructed/
rehabilitated under the project.

Prepare pre-feasibility-level design and alignment of the proposed access
road(s).

4) Agriculture and Agro-economy (very rough survey)

a)

b)

C)

Evaluate all available data related to present land use, soil classification, crop-
ping patterns, crop yields, input levels and cultural practices.

Carry out surveys and studies on soils, cropping patterns, anticipated crop pro-
duction, agricultural input, etc., in identified areas of irrigation development.
Recommended practical and suitable cropping patterns, and determine input
level, labor requirements and crop yields.
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a) Field survey and investigations for topography, hydrology, irrigation and agri-
culture.
b) Planning and design for irrigation, drainage.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. Overseas training will also be programmed.

V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 20 months in total. A tentative work
schedule is presented in the attached paper.

The following reports will be prepared in the course of the Study.

a) Inception Report : Within one (1) months the commencement of the Study.
b) Interim Report : Within eight (8) months from the commencement of the
Study.
c) Draft Master Plan/Pre-feasibility Report
: Within eighteen (18) months from the commencement of
the Study.
d) Final Master Plan/Pre-feasibility Report
: Within twenty (20) months from the commencement of
the Study.

VI. EXPERT INPUTS

The following expatriate experts and engineers will be required for executing the Study.

- Team Leader

- Irrigation/Drainage Engineer (1)

- Irrigation/Drainage Engineer (2)
- Hydrologist

- Geologist/Hydro-geologist

- Design Engineer

- Road Engineer

- Sociologist

- Agronomist/Pedologist

- Agro-economist/Institutional Expert

- Environmentalist

The required manpower input will be about 100 man-month in total.
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VII. UNDERTAKINGS OF THE GOVERNMENT OF LAO PDR

In order to facilitate the smooth and effective implementation of the Study, the devel-
opment of Lao PDR will undertake the following measures:

1)

2)

3)

4)

)

6)

To provide available information necessary to carry out the Study, including maps,
statistics, meteo-hydrological and geological data, socio-economy and previous
study reports relevant to the project.

To nominate a counterpart group, including a project coordinator responsible for the
Study and resolving any trouble arising throughout the Study period.

To provide logistic support including office space with appurtenant furniture and
facilities, cleaning and guard.

To provide the foreign experts with any necessary entry visa, work permit and
travel permit, if required, for the Study in Lao PDR.

To exempt the foreign experts from tax and charges of any kind imposed on or in
connection with the living allowance remitted from abroad and from import and ex-
port duties imposed on their personal effects, and instruments equipment and mate-
rials necessary for the execution of the Study.

To secure permission for entry into all areas as required for the proper conduct of
the Study.
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6-9V

WORK SCHEDULE FOR MASTER PLAN AND PRE-FEASIBILITY STUDY
ON SMALL SCALE IRRIGATION DEVELOPMENT PROJECT TO REDUCE SLASH AND BURN CULTIVATION

IN HILLY AND MOUNTAINOUS AREAS OF CENTRAL AND NORTHERN PROVINCES IN LAO PDR

ITEMS

MONTH

10

11

12

13114 15] 16

17

18 | 19

20

(1) Stage I : Master Plan Study

Field Work -1

Home Work - 1

(2) Stage II : Pre-feasibility Study
Field Work - II
* Topo Mapping
* Field Survey

Home Work - II

Report ICR

Field Work

Note : ICR : Inception Report, IR : Interim Report, DFR : Draft Final Report, FR : Final Report

Home Work



A main river, namely Irrawaddy river, runs in the center of the Study area, and about
60 small tributaries flow into it. Pumping irrigation is the sole measures to provide water to the
area from the Irrawaddy river. Taking into account the O&M costs and replacement cost,
pumping irrigation from the Irrawaddy river is not recommendable though its initial investment
costs is fairly low. Therefore, the small scale irrigation at the small rivers are the most viable,
considering the facts that the construction is easy with available technology, the environmental
impact is small, the projects are economically feasible and the project can be extended to other
similar area. In fact, there are many small scale irrigation projects scattered throughout the area
for efficiently utilizing river water as irrigation water and also domestic purpose.

The small scale irrigation projects bring benefits to a greater number of farmers on a
larger scope of land at minimum cost than a gigantic reservoir project that is usually imple-
mented at a great cost on national scale.

2. OBJECTIVES OF THE STUDY
The objectives of the Study are:

1) To formulate an optimum agricultural development plan of central zone by consider-
ing small scale irrigation system, including a comprehensive survey of the agricul-
ture, socio-economy, infrastructures, and environmental conditions in the Study
area.

2) To carry out technology transfer to the Myanmar counterpart personnel in the course
of the Study.

3. STUDY AREA

The Master Plan Study will cover whole area of central zone, about 86,000 km2. The
Study area consists of 56 districts of 3 states with a total population of about 7.4 million.
Feasibility Study will be conducted for the priority areas/projects to be selected in the course of
the Master Plan Study.

4. SCOPE OF THE STUDY
4.1 Study Schedule

The Study will be carried out for a total period of eighteen (18) months in three phases
as follows:

Phase-I : Data collection, review of previous studies, execution of field surveys and
investigations, formulation of basic development concept of Master Plan,
and selection of priority development sectors and areas

Phase-II : Preparation of topographic maps at a scale of 1/ 5,000, covering in and
around the priority area

A7-2



~ 1 & & 7



TERMS OF REFERENCE (DRAFT)
FOR
MASTER PLAN / FEASIBILITY STUDY ON SMALL SCALE IRRIGATION
PROJECT
FOR
UPLAND CROPS IN CENTRAL SEMI-ARID ZONE

1. INTRODUCTION
1.1 Background

Agriculture plays an important role in the national economy of Myanmar. It contributes
65% of the country's total production value and shares 45% in terms of foreign exchange
earnings. The country's economic development is largely centered on agriculture and agro-re-
lated industry and will continue to be so in the coming years. As such the main objective of the
Government is increasing the country's agricultural outputs through development of new
cropped areas, increase of yield, increase in agriculture mechanization and expansion of irriga-
tion facilities to ensure an adequate amount of water for optimum production. Since water re-
sources and arable lands are quite abundant in Myanmar, irrigation development plays an im-
portant role.

Out of the arable land of some 10 million hectares, 8.5 million hectares of land is under
crops, of which only about 17 % (1.5 million hectares) is benefited with irrigation. The pre-
sent cropping intensity of cultivated land is approximately 120%. The government is exerting
all possible efforts to increase the area under irrigation up to 20% of the cultivated area in the
year 2000.

1.2 Irrigation in Dry Zone

The central dry zone of Myanmar is the agricultural, strategic and cultural important area
in the country and also accommodates about one-third of its population. Nevertheless, the zone
has a low (800mm - 1000mm per annum) and erratic rainfall and low fertility soils. With in-
creasing population pressure, signs of environmental degradation, such as soil erosion and de-
forestation, are increasing, while the indicators that express the improvement of welfare of ru-
ral people are scarce. The area has become urgently in need of economic and environmental re-
habilitation so that the Government has put it in the top priority list for development through ir-
rigation and rural water supply.

Central zone has a lot of flat lands which, when provided with enough water by a num-
ber of small scale irrigation systems, can bring high yield of harvest of such crops as ground-
nut, sesame and sunflower which are used for production of cooking oil, an important item in
Myanmar's diet. And the area is also good for such kinds of low water-consumption crops as
maize, pulses and beans which bring about foreign exchange earnings more than rice on per
ton export basis.
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- Assessment on the adequacy of existing rural infrastructures such as roads,
bridges, water supply systems, and electricity supply systems, and
- Prepare design and layout of the proposed rural infrastructure.

f) Education and public health

- Assessment on the adequacy of education facilities and programs,
- Study on major diseases and its causes, and
- Assessment on the adequacy of public health facilities and equipment.

g) Environmental aspect

- Study on the present situation of deforestation and expansion of arid con-
dition as well as soil erosion,

- Assessment on the environmental impacts by implementation of small scale
irrigation project, and

- Study and recommendation to minimise adverse environmental impacts of
the project

3) Formulation of development concept of Master Plan

4) Selection of priority development areas and components

4.3 Phase-II: Preparation of Topographic Maps

Prepare topographic maps in and around priority area by means of photogrammetry and
ground survey. The scale of the maps is 1/5,000 with a contour interval of 0.5 m.

4.4 Phase-III: Feasibility Study and Finalization of Master Plan
1) Preparation of a Master Plan for integrated rural development of central zone
2) Feasibility Study for the selected priority projects, which includes

- More detailed survey and study for every aspects,

- Preparation of detailed topographic maps for major facilities sites,

- Preparation of design and layout of proposed facilities,

- Preparation of operation and management plans,

- Estimation of costs and benefits,

- Evaluation of projects from economic, social and environmental points of
view, and

- Preparation of a detailed implementation schedule for the projects.
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5. EXPECTED MAJOR OUTPUTS
The following reports will be prepared in the course of the Study.
a) Inception Report : Atthe commencement of the Phase-I Study

b) Interim Report : At the end of Phase-I Study period (within seven (7)
months from the commencement of the Study)

¢) Draft Final Report : At the end of Phase-II Study period (within seventeen
(17) months from the commencement of the Study

d) Final Report : Within eighteen (18) months from the commencement of
the Study

The Government of Myanmar intends to promote the implementation of the develop-
. ment plans to be given in the reports after thorough deliberation of the plan within the
Government.

6. EXPERTS

Required foreign experts for the execution of the Studies are assessed as follows:

- Team Leader
- Irrigation/Drainage Engineer
- Meteo-hydrologist
- Geologist
- Soil / Land Use Expert
- Agronomist
- Agro-industrial/Marketing Expert
- Agro-economist
- Rural Infrastructure Experts
- - Design/ Cost Estimate Engineer
- Environmental Expert

7. UNDERTAKING OF THE GOVERNMENT OF MYANMAR

1) In order to facilitate a smooth and efficient conduct of the Study, the Government of
Myanmar shall take following necessary measures:

a) to secure the safety of the Study Team;
b) to permit the members of the Study Team to enter, leave and sojourn in

Myanmar for the duration of their assignment therein, and exempt them from
alien registration requirement and consular fees;
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Phase-III : Feasibility Study for selected priority projects and continuation of Master
Plan Study

A tentative work schedule is attached to this document.

4.2 Phase-I: Data Collection and Field Survey for Master Plan Study
1) Collection and analysis of data and information
2) Field survey and investigation to grasp present condition and development potential
a) Water and land resources

- Study and analysis on meteorology and hydrology to evaluate potential of
water use, including water quality and sediment load, and
- Study on land use, soils and land capability.

b) Immgation and drainage

- Inventory survey for about 60 small rivers (including existing schemes,
etc.),

- Inventory survey for existing irrigation schemes,

- Study on the needs of rehabilitation and improvement of the existing
schemes,

- Study and identification newly irrigation development areas,

- Construction material survey, including soil mechanical tests and analysis,
and

- Design and layout of proposed irrigation and drainage systems.

¢) Socio-economy

- Study on present living and economic condition of rural population,
- Survey on the intention of people, mainly ethnic minorities, for the devel-
opment, and
- Study on traditional culture of ethnic minorities.

d) Agriculture, livestock and fishery

- Study on present cropping patterns, crop yield and farming practices,
Study on present post harvesting of crops,

Study on the present marketing system of products

- Assessment on the adequacy of existing agricultural support services, and
Study on the potential of agro-based industries.

e) Rural infrastructure
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¢) to exempt the members of the Study Team from taxes, duties and any other
charges on equipment, machinery and other materials brought into and out of
the country for the conduct of the Study;

d) to exempt the members of the Study Team from income tax and charges of
any kind imposed on or in connection with any emoluments or allowances
paid to the members of the Study Team for their services in connection with
the implementation of the Study;

e) to provide necessary facilities to the Study Team for remittance as well as uti-
lization of the funds introduced in the country from Japan in connection with
the implementation of the Study;

f) to secure permission or entry into private properties or restricted areas for the
conduct of the Study;

g) to secure permission for the Study Team to take all data, documents and nec-
essary materials related to the Study out of Myanmar to Japan; and

h) to provide medical services as needed. Its expenses will be chargeable to the
member of the Study Team.

2) The Government shall bear claims, if any arises, against the members of the Study
Team resulting from, occurring in the course of or otherwise connected with, the
discharge of their duties in the implementation of the Study, except when such

“claims arise from gross negligence or wilful misconduct on the part of the member
of the Study Team.
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- Study on present erosion potential and hazard, its causes, and counter mea-
sures, and present forest condition and its deforestation process,

- Study on present flora and fauna of the area, and

- Study on archelogical aspects, if necessary.

3)  Formulation of development concept of Master Plan

4)  Selection of priority development areas and components

(3) Phase-II: Feasibility Study and Finalization of Master Plan
1)  Prepare a Master Plan for integrated rural development of three race's regions
2) Feasibility Study for the selected priority projects, which includes

- More detailed survey for every aspects,

- Preparation of detailed topographic maps for major facilities sites,

- Preparation of design and layout of proposed facilities,

- Preparation of operation and management plans,

- Estimation of costs and benefits,

- Evaluation of projects from economic, social and environmental points of
view, and

- Preparation of a detailed implementation schedule for the projects.

(4) Expected Major Outputs
The following reports will be prepared in the course of the Study.
a) Inception Report : Atthe commencement of the Phase-I Study

b) Interim Report : At the end of Phase-I Study period (within eight (8)
: months from the commencement of the Study)

¢) Draft Final Report : At the end of Phase-II Study period (within fifteen (15)
months from the commencement of the Study

d) Final Report : Within sixteen (16) months from the commencement of
the Study

The Government of Myanmar strongly intends to promote the implementation of the de-

velopment plans to be given in the reports after thorough deliberation of the plan within the
Government.
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1.2 National Policy for Development

MDBANR has drawn a master plan for the following 14 regions in the year 1993.

Name of region Area (km2)| Population (1.000) Name of region Area (km2)| Population (1.000)

1 Kachin Special 11,810 130 8 Mawpha Region 2,698 10
Region No.1 9 Pa-O Region 12,517 410

2 Kokang Region 3,995 260 10 Padaung Region 2,092 50

3 Wa Region 12,453 330 11 Rakhine Region 3,767 550

4 Shan Region 5,279 130 12 Kabaw Valiey 1,926 70

5 Kachin North East 4,466 350 13 Naga Region 21,573 140

6 Palaung Region 6,521 180 14 Chin Region 9,530 150

7 K@g Tong East 31,041 600

The following objectives are proposed in the master plan report.

i) To develop the economic and social works, roads and communications of the na-
tional races at the border of the Union,

ii) To preserve the culture, literature and customs of the national races,

i) To strengthen the amity among the national races,

iv) To eradicate totally the cultivation of poppy plants,

v) To preserve and maintain the security, prevalence of law and order and regional
peace and tranquillity of the border areas.

The Master Plan is, however, deficient of an overall development planning, which is
supposed to be due to the insufficient investigation. As mentioned above, the effects of the de-
velopment measures are restricted and the implementation of the development is also in slow
progress, due to the lack of funds and materials.

1.3 General Bachgrouhd of Shan State

Shan state is famous for the large production area of poppy. The Government of
Myanmar has endeavoured to eradicate poppy planting and instead, to divert to other cash
crops through improvement of infrastructures for social reconstruction of the national races.
The plataue area in Shan state has high potential for horticulture and upland cash crops devel-
opment, because of the climate condition. Hence, the Government puts high priority on agri-
cultural development as well as stabilizing national races in Shan state.

1.4 Selection of the Project Area
Since the Shan state is considerably large, about 188,800 km? of land, the study area

was selected to three regions in the state, namely Shan, Kokang and Kachin North-eastern re-
gions, from the following viewpoints.
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TERMS OF REFERENCE (DRAFT)
FOR
MASTER PLAN / FEASIBILTY STUDY ON INTEGRATED AGRICULTURAL
AND RURAL DEVELOPMENT PROJECT
FOR
NORTH-EASTERN AREA OF SHAN STATE

1. INTRODUCTION

1.1 Background of Border Area with National Races

Myanmar is a country inheleited by heterogeneous raves, with Myanmers (Brummars)
accounting for 70% of the entire population. Apart from Myanmers (Brummars), the principal
races and their percentages in the entire population (43.13 million) are Shan (10%), Kayim
(3.0%), Rakhine (5.7%), Mon (4.9%), Chin (1%), Kachin (2.5%) and Kayah (0.5%). They
are living in their respective states which is mostly in hilly and mountainous regions of the bor-
der areas.

Some of these national races have demanded autonomous status to separate from the
Union, and been in a long conflict with the Myanmar-majority central government. As a result,
they have formed anti-government organizations which are known as terrorist insurgent
groups. But the State Law and Order Restoration Couneil (SLORC), after the assumption of
State responsibilities, set the three main nationnal causes, viz. non disintegration of the Union,
non disintegration of national solidarity, perpetuation of the sovereignty of the State, and have
exerted positive efforts for reconciliation and peace with all national races. In 1993, the largest
insurgent group of Kachin State (KIO) came to sign peace agreement with the Central
Government and most of all national races submit to the peace proposal of the government.

These border areas lagged behind in development due to the political situation and geo-
graphical condition, and the areas lacked the main infrastructures such as transportation, com-
munication facilities, irrigation and water supply facilities, hence it was difficult to conduct
economic development activities. The peoples living condition is also bad, and the living stan-
dard of the people is poor. Moreover, the people practise the slash and burn cultivation on the
mountainous or hilly areas. Due to the increase of population, the rotation period of the slush
and burn plantation has been shortened, and caused environmental deteriorations of deforesta-
tion and soil erosion. In addition, poppy planting is very popular in these area as cash crop,
and it is well known that the area, bordering Thailand and Laos, is the one of largest opium
producing area in the world.

With peace agreement with insurgent groups, the SLORC established the Ministry for
Development of Border Areas and National Races (MDBANR) in 1992. An objective of the
MDBANR is the speeding up of the activities for settlement and social reconstruction of the na-
tional races. MDBANR has been fairly successful in its activities for development, but the
major constraints encountered are the lack of funds and materials required, hence the progress
for social reconstruction of the areas in line with the peace process has been abruptly fulfilled.
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1) fairly good locatioon as a model scheme for eradicating poppy cultivation,

ii) high expectation on extension effect for diversifying slash and burn cultivation
to settled agriculture for minority people, and

1i1) comparatively better access and good security.

2. OBJECTIVES OF THE STUDY
The objectives of the Study are:

a) To formulate an integrated rural development plan of three race's regions, in-
cluding a comprehensive survey of the agriculture, socio-economy, infrastruc-
tures, and environmental conditions in the Study area.

b) To eradicate the poppy planting and conserve the environment of border areas.

¢) To carry out technology transfer to the Mynamar's counterpart personnel in
the course of the Study.

3. STUDY AREA

The Master Plan Study will cover whole area of three race's regions, about 13,507 km?2.
A total population of the study area is about 748,000 and population densuty is 55 per-
sons/km2. All of the population are ethnic minority people. Feasibility Study will be con-
ducted for the priority areas/projects to be selected in the course of the Master Plan Study.
4. SCOPE OF THE STUDY
(1) Study Schedule

The Study will be carried out for a total period of sixteen (17) months in two phases as
follows:

Phase-I : Data collection, review of previous studies, execution of field surveys
and investigations, formulation of basic development concept of
Master Plan, and selection of priority development sectors and areas

Phase-II : Feasibility Study for selected priority projects and continuation of
Master Plan Study

A tentative work schedule is attached to this document.

(2) Phase-I: Data Collection and Field Survey for Master Plan Study

1)  Collection and analysis of data and information
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TENTATIVE WORK SCHEDULE FOR MASTER PLAN / FEASIBILITY STUDY ON

SMALL SCALE IRRIGATION PROJECT FOR UPLAND CROPS IN CENTRAL SEMI-ARID ZONE

MONTH

ITEMS 11 2]3)4

9

10

11

12

13

14

15

16

17 | 18

WORK-I : Data Collection and Review
Field Survey and Investigation
Formulation of Basic Development Plan
WORK-II: Preparation of Topographic Maps
WORK-II: Fesibility Study for Priority Development Schem
Field Survey

Formulation of Development Plans

A
REPORTS ICR

DFR FR

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report



2) Field survey and investigation to grasp present condition and development potential
a) Water and land resources
- Study and analysis on meteorology and hydrology to evaluate potential of
water use, including water quality and sediment loads, and
- Study on land use, soils and land capability.
b) Irrigation and drainage
- Inventory survey for existing irrigation schemes,
- Study on the possibility of existing scheme expansion, and
- Study on the needs of rehabilitation and drainage improvement of the exist-

ing schemes.

¢) Socio-economy / Agro-economy

Study on present agro-economic and socio economic conditions of rural
population,

Survey on the intention nd requirement of people, mainly ethnic minorities,
for the development,

Study on agricultural organization, and

Study on traditional culture of ethnic minorities.

d) Agriculture, livestock and fishery

Study on present cropping patterns, crop yield and farming practices,
Study on the present practices of livestock raising and fish cultivation,
Study on present post harvesting of crops,

Study on the present marketing system of products,

Assessment on the adequacy of existing agricultural support services, and
Study on the potential of agro-based industries.

e) ‘Rural infrastructure

- Assessment on the adequacy of existing rural infrastructures such as roads,
bridges, water supply systems, and electricity supply systems.

f) Education and public health
- Assessment on the adequacy of education facilities and programs,
- Study on major diseases and causes, and

- Assessment on the adequacy of public health facilities and equipment.

g) Environmental aspect
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5. EXPERTS

Required foreign experts for the execution of the Studies are assessed as follows:

- Team Leader

- Irrigation/Drainage Engineer

- Road Expert

- Hydrologist

- Hydro-electrical Engineer

- Soil and Land Use Expert

- Agronomist

- Agro-industrial/Marketing Expert
- Agro-economist

- Rural water supply Experts

- Sociologist

- Design / Cost Estimate Expert
- Environmental Expert

6. UNDERTAKING OF THE GOVERNMENT OF MYANMAR

1) In order to facilitate a smooth and efficient conduct of the Study, the Government of
Myanmar shall take following necessary measures:

a)

b)

d)-

€)

g)

to secure the safety of the Study Team,;

to permit the members of the Study Team to enter, leave and sojourn in
Myanmar for the duration of their assignment therein, and exempt them from
alien registration requirement and consular fees;

to exempt the members of the Study Team from taxes, duties and any other
charges on equipment, machinery and other materials brought into and out of
the country for the conduct of the Study;

to exempt the members of the Study Team from income tax and charges of
any kind imposed on or in connection with any emoluments or allowances
paid to the members of the Study Team for their services in connection with
the implementation of the Study;

to provide necessary facilities to the Study Team for remittance as well as uti-
lization of the funds introduced in the country from Japan in connection with

the implementation of the Study;

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

to secure permission for the Study Team to take all data, documents and nec-
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TENTATIVE WORK SCHEDULE FOR MASTER PLAN / FEASIBILITY STUDY ON
INTEGRATED RURAL DEVELOPMENT PROJECT FOR THE NATIONAL RACES
IN THE NORTH-EASTERN AREA OF SHAN STATE

MONTH

ITEMS 1123

8

9 |10

11

12

13

14

15| 16

17

WORK-1I : Data Collection and Review
Field Survey and Investigation

Formulation of Basic Development Plan

WORK-II : Feasibility Study for Priority Development Schemes
Field Survey

Formulation of Development Plans

REPORTS IC|R

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report



essary materials related to the Study out of Myanmar to Japan; and

h) to provide medical services as needed. Its expenses will be chargeable to the
member of the Study Team.

2) The Government shall bear claims, if any arises, against the members of the Study
Team resulting from, occurring in the course of or otherwise connected with, the
discharge of their duties in the implementation of the Study, except when such
claims arise from gross negligence or wilful misconduct on the part of the member

of the Study Team.
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TERMS OF REFERENCE (DRAFT)
FOR
MASTER PLAN STUDY
ON
AGRICULTURAL CENSUS AND INFORMATION CENTRE PROJECT

1. INTRODUCTION

1.1 Existing Agricultural Information System

During the period of the Socialist Programme Party of Myanmar (Burma), the prices of
agricultural produces were fixed at extremely low levels and the free-trade quota of agricultural
produces in the domestic market was restricted following the Government's closed-door for-
eign policy. Under such situation, the farmers used to sell off the minimum amount of their
produces to the Government and instead were inclined to sell their produces as much as possi-
ble to the so-called black markets. Therefore, it is said that statistics on the cropped acreage
and crop production at that time are not reliable or trustworthy due to intentional reporting by
farmers as well as official data with invented entries.

In 1988, the State Law and Order Restoration Council (SLORC), after coming into
power, introduced the free-market economic system and officially sanctioned agricultural pro-
duce trading in the domestic under the same principle. Although the practice of this free trading
system is in progress, some restrictions or controls still remain in terms of social affairs and
there is a littile want of confidence between farmers and the Government.

Under such background, the Settlement and Land Records Department (SLRD) of the
Ministry of Agriculture and Forests has been conducting studies on the preparation of an agri-
cultural census and information system. However, the current statistics furnished by SLRD on
crop cultivation area and production, irrigation and supporting measures are entirely compiled
from site information collected from States and Divisions. Because of the features of data col-
lection system, the reliability and accuracy of ststistics are still below the expected level of the
Government. There also exist some additional land use data interpretated by means of pho-
togrammetry on development area-wise, but those reliability and accuracy have become low
and obsolete with the passage of time.

1.2 Issues of Agricultural Information System

In formulating the future agricultural development plans, it is prerequisite to cite reliable
and accurate statistics on soil classification and crop suitability, land use, crop cultivation area
and production, land holding size, irrigation area, farm management and supporting facilities.
Among others, evaluation of land development potential is quite important as there extend cul-
tivable waste land of around 8 million hectares and fallow land of about 1.5 million hectares
throughout the country.
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The Government thus needs to establish a new agricultural census and information
system for provision of comprehensive information required for formulating future agricultural
and regional development plans. The accumulation of reliable and accurate agricultural infor-
mation will enable national or regional development planners to identify the prevailing prob-
lems in the agricultural sector and to assess development potential and priority of land re-
sources coupled with utilisation of water resources plenty enough. The major information
items to be stored in the new system are as follows:

Main Item Sub-items

* Land use Physiographic type, land use type and land capability type
with acreage data

* Soils Soil classification and soil suitability with acreage data
* Forest Forest type and permanent tree crop type with acreage data
* Land tenure Land tenure and reserve types with acreage data
* Crop cultivation Cropped and harvested area, and crop production and yield
e Farming practice Cultivation method with farm input quantity data
e Water use Water source type, water use purposes and intake volume
 Supporting facilities Facility type with capacity, location and coverage area

The Government intends to introduce a modern information technology such as satellite
imagery remote sensing technique and geographical information system (GIS) so as to estab-
lish the new agricultural information system on the nation-wide basis. The Governmenrt's re-
quirement for practicing such modern information technology is composed of design of
agricultural information system, construction of agricultural information center, installation of
computerised data base system and on-the-training of staff for operating the new system.

2. PROJECT BACKGROUND

2.1 Objective of the Project

The proposed project aims to develop an overall national program to strengthen the
database, processes, institutions and skills for land resource evaluation and planning. The ob-
jectives of the proposed project are as follows:

i)  To establish a nation-wide agricultural information system for provision of com-
prehensive information as reliable basic planning materials of agricultural devel-
opment;

ii) To introduce a modern information technology enabling users to get highly accu-
rate and fresh data on agricultural performance; and

iii) To conduct transfer of technology through on-the-job training of technical staff
who can manipulate the new system.
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2.2 Outline of the Project

The final targets that the Government considers are to provide the following items:

i)
i)
1if)

iv)

v)

Buildings for operational offices, storage of databases and laboratories;

Aerial photography, rader and satelite imagery;

Compatible hardware and software platforms, equipment for image analysis and
mapping as well as other equipment;

Training of staff in the implementation of the project components; and

Local and overseas training with respect to the various technical aspects involved.

Prior to the implementation of the project components to attain these final targets, the
Government intends to carry out specific studies to choose the most suitable information tech-
nology and to design the nation-wide agricultural information system in a practical and accurate
manner. In due consideration of the project features and scale, the Government plans to select
Magwe Division as a pilot area from the following point of views for developing a model of
agricultural information system:

i)
ii)

iif)

iv)
V)

Including physiographically different types of land from flat plain to hilly regions;
Including semi-arid to wet climatic zones;

Observing various kinds of crops according to the difference of physiographic
and climatic conditions;

Observing different types of farmers and farming practices; and

Including cultivable waste land to a large extent and existing high agricultural re-
source development potential with a lot of human resources.

The salient features of the Magwe Division located in the central part of Myanmar are as
summarised below.

Population Forest Main Crops Area
Area (1,000 persons) Area (ha)
(km?) Male Female Total (km?) Cereals Oil seed crops Maize

44,800 2,037 1,961 3,998 11,225 213,700 553,700 18,600

The focal points of the proposed specific studies in line with the objective of the Project

)

to formulate a development plan of a sophisticated agricultural information sys-
tem;

to prepare guideline for utilisation of the agricultural information system;

to design an agricultural information centre;

to decide technical specifications of equipment; and

to prepare training program and to undertake transfer of technology in the course
of the specific studies.
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In formulating the model plan of agricultural information system, land resources devel-
opment potential in the pilot area shall be assessed by applying satellite imagery remote sensing
technique coupled with surface reconnaissance survey as well as interpretation of aerial photog-
raphy and, if necessary, soil laboratory tests. The outputs shall be compiled in the form of the
current land use map, soil map and crop suitability map with the scale of one inch to one mile.
All the available information on natural conditions, crop cultivation and production, agricultural
supporting service facilities and socio-economic situation in the pilot area shall be confirmed
through field investigation and stored in a newly established database by adopting the GIS. In
the formulation of the agricultural information system, special attention is also paid to introduc-
tion of easy modification and retrieval system in a user-friendly manner and further to prepara-
tion of guideleine describing how to apply the new system.

In designing the agricultural information centre, the main functions that shall be taken
into consideration are nation-wide information management and staff training. The required
office building space shall be determined according to the agricultural information system to be
newly developed, the remote sensing, GIS and other related equipment to be selected and the
training programme to be set up under the proposed specific studies. The preparation of tech-
nical specifications for hardwares and softwares to be chosen through the proposed study in-
vites careful consideration as to upgrade of system matching with performance of the training
programmes and annual operation budget to be allocated to the agricultural information centre.

3. STUDY AREA

The study area will be the whole Magwe Division selected as a pilot area and located in
the central part of Myanmar covering about 44,800 km2. A total population of the study area is
about 3,998,000 with population densuty of 89 persons/km?.

-

4. SCOPE OF THE STUDY

D Study Schedule

The Study will be carried out for a total period of fifteen (15) months in two phases as
follows:

i)  Phase-I Study :Development of the model plan of agricultural information sys-
tem based on remote sensing technique such as processing of satellite imagery,
field reconnaissance survey, computor analysis of processed imagery, thematic
mapping and transfer of technology; and by means of GIS including collection
and review of data on natural conditions, crop cultivation and production, agricul-
tural supporting service facilities and socio-economic situation in the pilot area,
confirmation of collected data through field investigations, processing and key-
ing-in of confirmed data and establishment of database and mapping.

ii) Phase-II Study : Design of agricultural information centre, preparation of techni-
cal specifications for hardwares and softwares, formulation of operation and

A9-4



(2)

3)

management programmes, and preparation of staff trainig programmes.

A tentative work schedule is attached to this document.

Phase-I Study

vi)
vil)
viii)

viii)

Selection of satellite imagery remote sensing technique to meet the project re-
quirements;

Collection and processing of satellite imagery, and preparation of tentative land
use image with the scale of 1: 100,000;

Undertaking of field reconnaissance survey to confirm information on the current
land use condition in the both dry and wet seasons, and incorporation of con-
firmed data into revision of tentative land image;

Analysis of current and potential land use conditions, and preparation of thematic
maps;

Collection and review of available statistics and information on natural conditions
including meteorology and hydrology as well as soils, agricultural conditions in-
cluding crop cultivation area, yield and production, farming practices, farm inputs
and irrigation water use, agricultural supporting service facilities, livestock, fish-
ery and forestry, and socio-economic conditions including demography, basic
human needs and household economy;

Reconfirmation of reliability and accuracy of these statistics and information
through field investigation and interview;

Selection of GIS suitable for the project purposes and keying-in of confirmed data
into database;

Establishment of database and operation rule for the new agricultural information
system;

Assessment of land resource development potential by referring to processed data
to be stored in the new agricultural information system, mapping and prepararion
of technical guideline on how to utilise the new system; and

Transfer of technology in terms of processing of satellite imagery, mapping and
assessment of land resource development potential

Phase-II Study

Formulation of design concept of agricultural information centre and selection of
construction site;

Design of agricultural information centre;

Selection of suitable hardwares and softwares, and preparation of technical speci-
fications for these hardwares and softwares;

Formulation of operation and management programmes; and

Preparation of staff trainig programmes.
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C))

Expected Major Outputs

The following reports will be prepared in the course of the Study.

i)  Inception Report shall be submitted at the commencement of the Phase-I Study.

ii) Interim Report shall be submitted at the end of Phase-I Study period within nine
(9) months from the commencement of the Study.

iii) Draft Final Report shall be submitted at the end of Phase-1I Study period within
thirteen (13) months from the commencement of the Study.

iv)  Final Report will be submitted within fifteen (15) months, including one-month
review period by the Government, from the commencement of the Study.

The Government of Myanmar strongly intends to promote the implementation of the de-

velopment plans to be given in the reports after thorough deliberation of the plan within the
Government.

5.

6.

EXPERTS
Required foreign experts for the execution of the Studies are assessed as follows:

- Team Leader

- Information Technolgy Expert
- Meteo-Hydrologist

- Soil and Land Use Expert

- Agronomist

- Agro-economist

- Institutional Expert

- Design Engineer

- System Engineer

UNDERTAKING OF THE GOVERNMENT OF MYANMAR

1) In order to facilitate a smooth and efficient conduct of the Study, the Government of
Myanmar shall take following necessary measures:

a) to secure the safety of the Study Team,;

b) to permit the members of the Study Team to enter, leave and sojourn in
Myanmar for the duration of their assignment therein, and exempt them from
alien registration requirement and consular fees;

) to exempt the members of the Study Team from taxes, duties and any other

charges on equipment, machinery and other materials brought into and out of
the country for the conduct of the Study;
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d) to exempt the members of the Study Team from income tax and charges of
any kind imposed on or in connection with any emoluments or allowances
paid to the members of the Study Team for their services in connection with
the implementation of the Study;

e) to provide necessary facilities to the Study Team for remittance as well as uti-
lization of the funds introduced in the country from Japan in connection with
the implementation of the Study;

f) to secure permission or entry into private properties or restricted areas for the
conduct of the Study;

g) to secure permission for the Study Team to take all data, documents and nec-
essary materials related to the Study out of Myanmar to Japan; and

h) to provide medical services as needed. Its expenses will be chargeable to the
member of the Study Team.

2) The Government shall bear claims, if any arises, against the members of the Study
Team resulting from, occurring in the course of or otherwise connected with, the
discharge of their duties in the implementation of the Study, except when such
claims arise from gross negligence or wilful misconduct on the part of the member
of the Study Team.
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TENTATIVE WORK SCHEDULE FOR MASTER PLAN STUDY ON
AGRICULTURAL CENSUS AND INFORMATION CENTER PROJECT

MONTH

ITEMS 123

7

8

9

10

11

12

13| 14

15

WORK-I : Satellite Imagery Collection and Analysis

Field Survey and Investigation

Formulation of Information System Development Plan

WORK-II : Field Survey

Design of Agricultural Information Center

Selection of Equipment and Preparation of Specks

Formulation of Operation and Training Programs

REPORTS ICR
|

Note: ICR: Inception Report, IR: Interim Report, DFR: Draft Final Report, FR: Final Report
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