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. GHAP'PLR 3-- SUMM!\HY

RN ] ]. INTRODUCTION Sl _
Thu international River Mekong 9Lar£< from the leetan P]ateau, whioh 33 _: 
.'c&llod the :ooof of $ha mmm Continent, ahd ming thx'ough cmna, a,nd the Tndo-« :
¢‘;Ghjna Penlnsula untll 1L meetq tho South Chlna Sea. Tts total length of
G.waterway 1b about 4 200 kllometreo and the catchment area 1s about 79),000 o
.-gqunre kliometree. = _ o | '..‘ : ..
_‘ - The b&ﬂln of the Mekony Ln the Indo Chlna Penlnqula cons1sts of the Hxll"
”J~Land dﬁd tho Plateau in the noxth and of the vast plaln 1noluding the Delta |

 ”‘3in the south; Tho tropxoﬂl oT:maLe is cloarly d1v1ded 1nto two typeu, a dny

"__Vseason and a 1a1ny 5eason, by monsoon. leflcultles in transportat:on have

5 Hlong hlndered ihls area from deve?opment: and though the Mekong Delta has been

”; jut1l1zed for a world~w¢de rloe fleld% the r:ver hus hardly beﬁn controlled.

The water lovel of tho Mckong ohangef groatly betwoun thc dry and thei_g =
"jra:ny seaoons, and also there arc rapads and faLls ab piaces whlch mﬂkes 1t
‘_1mpossmblc for 1n1and-go:ng ves&els to be nav1gated. ﬁt preuont, however,-n
”_fast eOOHDmlO dovelopment in the devoloplng countrlos ia an urgont problcm.::

fiTher@ iq a n@ed f01 a multlupurpoqe proaeot of Lhe Mekong that can improve o

o nav1gat10n, irflgnte the pldln, gonorate hydroeloctr10 powcr, oont1ol f]ood

 and ‘g0 on.p Pased on th:q pencral 1&@&, Lhe Economlo Commassxon for A513

| jfand thc ﬁar East (FCAPL) ie paon@tlng thc complehensive deve]opmont ‘of the
i::Mokong szer a5 the first hypxow] oa%e._" R |

The Sawbor Proaccb qtud:ed here is a componont of the master plan for the  :
:development of tho Mokong and nnwolve? Lhe 1owpdt 31te in the maln stream. . 
:Thls proaoct i supposed to so]ve tho prlmary problem of the Sumbor Rapﬂds
.by conatzuctxng the Sambor Dam, whlch is )4 metrea thh and has the tota]
: storuge capacmty of 10, 000x106 oublc metrcs, ‘and furthermore, the Sambor Dam:_

15 oxpooted to produce annual generatlng onergy of Ty 000x106 ki10watt—hour

U TS



= 5._ w1th an oubput of 87) mogawatte and to contributo to tho agricu]tural devolop— '

monﬁ of an arable 1and of LY 000 hootaros.

C1e2 o



- 2 PROBL&MS TN(HH‘ITOJLCT AREA _
The Swnbor Proaeot area ia 1ocated at thc 1owcet pomnt of‘bhe maan
;btc@&m programmp, and hhe project 13 a part of a master developmonL plan ::"
-ﬁ:for the Lower Mekong B¢S1n._;”1T ":" ' - ' . BRI
) Nav1pation o _ -
Present]y in Lho mann stream of the Mekong Rlvev='§cean~go;n3 feasels
.up Lo tho ),000 ton class can go as far ae Pnom Penh flom the esbuary of- the  2

'1river, and vessels of )OO tons or lees up to Kratle, dur;ng the ralny

'3 '.season. Ln tho any soason Lt is 1mp0331b10 for the vogsels oi over 2 000 1:

_fftons to go beyond Pnom Panh, and onlJ viver vcssels of 200 tonq or 1083 f .

'foan go up to Kratle. Up strcam from Krabxe, on]y small vesselq of ebout

"g')O tons are able 0 be nav1gated to Stung Treng, even 1n the ralny season,~.

: beoauso of the Sambor Rapids. The Khono 1&113 bar any QLVQT traff:c beyond f?.

  =Stung Trenp.:-wh1q geographlcal s:tuatlon provides an 1mpetous o Laos to
¥ i3hope for rap1d develoPment of the Lower MeROng Babzn. ' |
'o) Power (o - e

'l‘he folloxving f‘¢gures ;vere i,he goneral oo&ts of lelcctmc powor per klloxnttm'

-hour in thxs area in: 396 ' In Pnom Penh, 8. f cenf per kllow&tt hour for :;_
E (lorsleét:c uae and 6.) for inclustma] use “in the mtlgon (,holon dlstmoL of
: Viet Nam Lhe ovcrall fare m ‘5 6 amd in: *l;he rum,] amas 10 5 11: is: qulte

':OXPQHQIVG and it oon be udld th1s JS maanly duo to smallnscale power

ffgeneratlon depenﬂent upon Jmportod crude pctroleum for fuel

Tn th& area thc presont demand ld fulfllled mostly hy 1ndependeﬁb éléc~ ;
Etrxc powcr plants, wh:oh are not offlclent enough to supply low prlced elec-
;Ttrlc enorgy._ Howover, a oonsidorablo amount of” Jatent demand ror electrlclty

Tf!ex:sta beeeude of 1nsuff1clont ﬂacilltlos and relatnvely high oost. If 1t _V
'ls p0381ble to supply aﬁequate and cconomlcal power “the demand wwl) increase
| bccause of the articulation of the presently 1atent demand.' Qhould‘th}s: -

-occur the old 1ndepondeni generation plans can be removed. _And iffiﬁ ié_  7



v

. posmhle !:o supply low o:ml; onergy for induatmal uso, the eongtanl, rata

' ,01‘ economc :anrease (1? 7 1 ? per cent ,ycarly) can expected tio’ grow larger. '

Doonomy :m bhl ares is devclopmn{g. It is undorgomng 8 metamorphosis '_
| f:t:om the older l.ype oi‘ economy to @ new one, and this tmnsrl;:.on r@qmres *
'large amounts of elootmc energ:y it Ls ov1dent tmt the change in eoonomlc
structuro w:a.ll Lake p"Laoo a] ong mth an. 1ncreasing domand for and an  - '
momasm{r supply of olcct:r:ioal powor T\esul 4,1ng from developmenb of the
.‘ Mekong. o | o | B
: c) Trrlg'atlon . | |
Glimaotlc cond: tlons along thc Lowcr Mekong Basm Jl‘lCllldGE) both ramy -
Se0SON and dry season converted by monsoon. Piost of the‘rmnfail- 0ooULE L
| during the ramy seoason f rom May to- Octobet 1n whlch tl)@ twerag‘e ralnfall
' is about ?40 mlllunetros per month El-nd very mnall quantlty of- mmfall
about 30. mlll]me Lre.s durmg the dry sea,son I‘rom November to Aprll.,
Approxlmately 90 per cenL oi the amble lam along Lhe Lowter Mekong isg
) ;utlln 264" t"or :erga,toﬁ i ¢c farmng.' }[oweve:t" the shortage of '.'.'ater is- 3
. 'qmi,e nota.c(,able durlng the dry season, becau.sr, most of the rai nfall 1n :
jthe main Mokong Basm ds concontmi,ed in Lhe mlny season. ' Parpm ng* con-
ditions ax¢ not. satwﬁctory cven during the mmy season 1f‘ a southweqt |
: monsoon beglns to blow 1ato or stops in the m1dst of o aeason, or 11‘ a drg,r
poriod comes early m; the orxl o{' 3 geagon, : | |
Sound ag:c-:: cultum] mamgement mquxms di’\feﬁified crop culi:iveit-ﬁn.-’ '
B ) Along the Lowe-r Mokong, o,speo:mlly in: tho Cambodm plain ‘and Mekong Delta,,
the so:ml beeomes too hesvy and adheulvo dum.n{r the rainy season to _bo
suitable for crop,s other Lhan ricoe: aml ;jut(}, which makos d1vcm1f10d crop-
T plng in 1.}119 axes poss:nblc only ih the ary soason. 'I'horc,i‘ore Lt st be
cmphasn z.ed th&t 11, is neceuscu:y to 1rr1gate the 10,nd dur:mg i.hc dry season
: 7_11‘ dlversifled cultlvation 1.s o bo achl(,ved

}n oxﬁer to inorease procluce, 0vercome tho ]rregular cllmate and l,he




'-ipeouliar sea»on&l wind, ana ]0$son Lhe damago of crops oauscd by droughts,

'?fthe k1nds of crops and fertllizcra should bo carefully selGGLGd ﬁnd supplo

I

']montary lrrlgaixon in the r&:ny season should he properly managed. F“rther”;:siff

._more it 1s ncccsaary to oontrol Jrrigatlon f01 ava11ab10 lnnd to grow tho
 second crops during thc dry and rainy soasons“_" | | |

| Domand for nowe irr1gat10n iu ¥l aonelql trend in the Lower MokonD Ba81n B
”ﬁﬁnd Cambodla. Thu% the dove]opment of Lhe water rc&ources of thc Mekong

'-has boon increasangly urged. a

1. 5 POS&IBILTTIES OF DBVL?OTING THP LOWDR MLKONG BASIN
Aooordxng to the data about 1ts water balance, thc Mbkong haq ample__.
's'potontlal to plOVLdG satlufactory reséurees” for the ralatod 00untrles té

.promoLe 1nland watur transportatmbn, waternpower genoruilon, and 1rrigat10n;f :
Accord:ng to the data ~/comp110d by thc Mckono Commlttoe for 53 yearb o

(1955 196)), the Mokong, wlth a dralnago area of (,),OOO uquare kllomctlou,

_:'has dlechargod un 3VOIHF9 Of 4459700 m11110n oublc metree per year ai Kratle::-'%'

whioh has a dralnage area of 648 OOO qquﬂze kllometreu. -Th;s-;ndlcates an J_:'
&vcragc m1n1mum d1 charge of ],f90 cubzc mgLrLs por econd,*an'avéragé '
‘max1mum dlsch¢rge of )2 400 Cub1c metres poxr bOCOHd and an average dlscharge,'

of 14,130 cubi¢ metres per s ocond, (RLfﬂL to Tab]o )-1, Chapter ), WaLer

f'Reeources.) chcc, the fatlo of Lhe max1mum wator dlscharpo to the m:nnmml_"' :

. one 1n tho Mokong, whjch 1ndlcates fluctu&tton in v¢ter dlscharpe becomeﬁ - -

_}29;1'

b

')/ Tower Mokong Basin Discharge Data, (1933-1965),1967, Mokong Committeo -

.1"5;



Ih"itﬁéi'ma-ih' sisrééim'”c:f 'the-Mdko'ng, .'-th'e majof Tooabions that ca;n\possﬂ.my'

s bo devoloped for watcrupowor'generatlon are. the Sambor Raplds, Khone Palls, '

'Khemarat Gorge, Pa Mong Gorgo and tho upper val]eys. Thore are also many ]
' other posslblo areas a]ong the trlbutarles. Although Lhere &vo somo diffen-

: ences among Lhem, they are. cap&ble of belng devoloped from the onforccment

'and poweruoonsumptlon point of v1ew. Tho bas1n plan in tho Lowor Mekong by

o the Mekong Commlttco 15 shown in Pigure 1 1.-

:As mentzoned in Ghaptor 2 varlous rorourcas oan bo found in the Lower
Mekong, and the: domand for 0100tfl01by is expooLod to lncreage along w1th

: dGVLlopmonﬁ of 1ndustr1cu 1n Lhe aloa w1Lh nvazlabillty of main mater:alsj;l

‘,and oheaper elootr1c power. c
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Fig. 1 L Gonernl Hap or the Dovolopment ijedt in tho !owcr Hekor@ Baéln
: - (Bowreol - Aifmuul Rep-ort ol‘ tha Mokong Commit.tuo, 1961)
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| The Mokong has p0591b111tles of.ﬁeoomlng an oxce]lent route for inlundr
'bound vessels, as. in other b1g rivovq in Lhe world.. ' |
= Slnco the Mokong dOOb nob meandor nx00351v01y and tho uatorwoy 1onyth
'rafely exoeodd tho preaont land route, transporinmlon cOoLw are oxpecbed o
- dOCTG&Sb appreclably. St113, thore ave hardly ndV1g&b10 some places in Lho : 
Wlowor rea&hos of the rlver whcre water rpsourCO devclopmonb in “the maln"
:'stream aimed ab ﬁenoratlon of o}octrlcity, waterway 1mprovements ‘or 1rr1ga€
' tton and flood oontrol dams Wlll 1ncrea ] the 1ow level of water discharge.
Rapids and falld ere handled by wator danmed up, ond evcntuallj the
:barcly navxgablﬂ places w111 be 1mproved ond 1t w111 be p0551ble for vesuelu“
' 't0 nanlgato doep 1nto the upper raver areas Lhroughout Lho year, Thus tho e

'  developmont of 1n1and w&Lcr tranSportatlon and reductlon of 1t5 cos t can :

ke .fostor demnndu for ‘bhe facllit1es ~and dovelopment of forostry and,mlnlng :

' along the rlver, as 13 expccted QP Lhe oconomy of ths ared.
Thb water dlschnrge of the Mokong, coupled thh reserv01rs,'oan poten» R
-tlally be used to 1rr1gate va t new, aroa% of ou1t1vable 1and. Only 3 pexr

| cent 01 the oulLivatLd area along Lhc Lowcr Mokong is 1rllgated art1f101ully,_

B 1:but 1f ani attempt to averagc the water dlschargo throughout the year is made

by oonstructlng a Serles of Seums on thc maln stremn,-;t Vlll be pos smble to

' mamtam U1e preseni, low water dlsoharge and, -with surplus water, : evel_bp_

."of lmprove an area of sevuraJ ml]llon hccbared..

| Tho Makong p0r10d1ca11y iloodu several mll]lon hectaros of the arablo |
.slﬂnd “in - the Dolta, and has made peoplo.learn to 13vo with f]oods, dcveloplng
_the 1and thhout controlllng th wuter._ Thereforo Lhey havc had 5table rice

 fharvosts, hub the produot1v1ty of land has rem%aned ;n low luvel. It is sald'

'-:fﬁrecently that hurveqt has decfea ed 3n the Mekong Delta aroa duo to‘én

'. '1ncreas1ng aoll denslty.. In an area 1ikg thlq, subdoct to d1st1nst ralny

-and dry seasons, sali tonds to accumulnte and tmprovoment in . drainage

; becemes urgent._ Thereforu soi] preparatlon J& needed in the areas between
L . : 1 8




‘:the main stroam and Lho ostuary of the erer, and meésﬁres must be taken
f to provent flooding. k & | s - S

'_A serloe or rosexv01r3 in Lhc maln sbream wéuid“ﬁ&ke 1tV§§s;1ble to uj
 1in0rea$e productiV1ty by irrmgahgon, and oan also be very suoccssful Jn : "
'-;_prevenbing harmful salt, damage. o a5 |
| As stated abovo, the Mekong River can.potentlally bé uaod.for wuter-power.[
) .éenoratlon, anland wator tranﬁportdtlon and irrlgation, thus provmding

"1;: resourco¢ for further deveIOpment of thu Dejta, 1nduubr1es and agrlculturos.

1 4 CONCLU)lON

 '(i)ﬂ Thc”le&diny purpoqe of the umnbor Progoct js- to prod1tv devolopment

| 'j 6f fhe:Lower Mekony Bas1n as a who]e, 1nclud1ng the lnland urea._-

(2) 'Tﬁé Sambor Proaeot is conoelved asg a multlpurposc proaect having
f -purposes of powcr; nav1gat10n and 1rrlgab10n._.:

(3) The power seotlon 19 the malnstay of the proaeot and 13 concelved as o
én 1ndepondpnt power statnon or ay»tem,.because enough data are not yet avaalul-
.- ble Lo evaluate the pites in bhe upper stream.l ' |

(4) Construotlon of the uombor Dam 1nclud1n§.u power statlon and a splllniJ;‘
_:way Lﬁ_technlcally fodqnble, bccau 50 Lho conqtrucblon does not inolude& dlf- ;
: flcultles in’ auch probloms as ttansportatlon, matorlalu, condltlons of
f_foundation.and rlver flou tredtment o

()) Constructlon of Lhe transmxssxon llﬁcﬂ is fcasib]e.ln Vlet th a8
,well as in CaMbOﬂld, accordlng to tho faold survey lnmlted wlthin the o
'Gmﬁbodlan terr1Loqy. | | _ j‘

(6) 'The powor aecLor seens to he payablo as it as but it is necessa:y._
'to takc meaaures in ordor to 1owcr power coet as far 83 possible, 50 th%t
ftho sector may 1nvite power. orinnted 1nduatrios, whlch ig to make up short»

age of demand. .ﬂ



(T) Cost a]looatLon is not put into pr&otise bocause the powor geotor 1g

o foxbromely laxg@ compnrvd W1th the navigat:on secLor and sepqrabo cost i 1nn =

' '_dmsoorniblo i the 1rragatlon oucLor.

(8) Threu typos of powur domand aro oxamingd, in order to make up the
i <3hort'1g~o, and tho :ini,ertw,l mtos of J:etu:m alc in tho ucctm as follow. ‘
Type I (domostlo con%umptlon, alumlnum reflnlng and '4,4 perfceﬁt

: ' electric furnaceu) . _ ' e

Type II (dome%blc consumptlon &nd elocbrlc furnaooq) 5;31p0r.¢eht_-

 mype TIE (domostlc consumption) S o ) '7_ Sa3ipor:oent

(9) On complction of both Pa Mong and Nnm Ngum dums, thc pennr&tlon capa~  :'
.‘_-clty of the Sambor statlon can be enlargod to 1 200 thousand kilowatts.'. |
| (10) Dovelopmont of 1rrigab]e land of 54,000 hecfares is fbag1ble teohu
'-nically and cconomlcally down the dam a]ong tho rlvel and rice and malze are

to bo cultlvatoa as key crops.-

(ll) ﬁaxn?and of 4 hoctares per farm housohold 39 bo be ownod by iazmorb::,-_.

' and farm manﬁgement is: to be payable w1th Three fam11y mombors and llvestock
ﬂ = omployod. About 2 OOO submorged form households are to be renottlcd 1n tho :
f_ pro3oob area, -~'_"

(1?) Thc full benef3t of tho nxwﬂgatlon soctor ig to come’ to 95, ? U. S.

| - dollars pec hootare and tho 1nterna? ratos of Jeturn axe from 5.9 to 7.6 par

:cont and 4 5 per cent on the avexa@e.

(l Y Thelo are no tochnlcdl problcn in conatructlng nav1gat10n.fac111taed
'and dredg1ng rlver bod in onder to. extend nav:guble qucrs to Stung Treng.
(14) 'The Jntornal nzte of roturn 19 estlmated at 3 9 per cont in the

' ﬁ'nav1gation sootor'

“ 15 Recommcndatlon

.':Lﬁfi) It is necessary to reexmnlne and, ir nced be, 1mprove the progect



: d081gn of u&mhor powor atation, sfter bho progeot deslgn 19 def1n:tely
':ffplanned._:" .' = o | | | | |

(2) In studylng bhe dcflnite plan of bambor Plojoct, 1t is 1nd13pensable'if

f'to invostigate and study'further geological oondltions of roundation of $t~ _ f_ -

"-ruotures, 00nstru0L10n mator;alq of the dan body and aggregate for mixing

T :concrﬁte.“,if:

(3) Gon31dering that Cambodla and ‘the SALgon dlstrict ih Vieb Nmn aro'
:supp}iod W1th the power goncr%tcd at Sambor, At i requmsmte to m&ke powerf":'
;;.r&tOS proporly correﬂpondlng to power don&nd amount or encrgy consumed and B
 .1oad f&ctors..‘. _ _ . B ”. _ E | 4 | |
(4) thhlng that %ambor powor statlon is oi & Tun-off Lype, it is neces~jﬁ':

sary Eo caiculate the opﬁlmum cos t and ucalo or cooperatlon of hydro and T

"fthexmai power St&thhd in the | cﬁae of Type I 1n relatlon Lo power demand, so:~

ﬁthnt flrm power may he anreaqod and ueoondary power may bo dlmlnishnd cor—._j~':-'

'Efrespondlngly.-
(5) Mbrc aocurate ;nvestlgablong @nd Studlﬂu aréﬂessontial ﬁo 1ocation =
'i_of an alumlnum reilnpry ond elcctr1c furnaoea and LL is necossany also to -
 rpexam1ne how to dlstrlbute and supply the sooondary power aocordlng to the
.;rcuult._ _ | | _ i
(6) It is neco sary to 1nvestLgate and étudy how to ostabllqh and organu.
'1ze an operatlonal body anluding both the power and n1v1gat10n sectors and
}'to draft accord:np to the rebult.‘ |

(7) Before eqtabllshment of Lhe opoxwtlonal hody, 1L is requlslte to

ooncluda among rlparj=n countrled a conventlon on utlllzation of the inland L

'deors along Lho main stream on- Lhe 101er Mokong and on,bonded warehouses,
factorles or &reas adJaoent to tho dam sites under the Mbkong soheme.-
(8) It ds ruqumqlte to estubllsh pjlot endt dononﬂtlatlon fwrms, aking

'demonstlatjon effoots Jnto acuouni, Ain 01ﬂor to expod:to effects of developurﬁf

.i*li':



'_ment, improve tochniquos of cultivation ﬂnd technacal trainlng, and iL id
nooessury to e.stablmh o:c cxpand in oxder to reaoarch broedmg of vamotios
_fanﬁ teohniques of cultivat1on and strengthen extenblon act1v1t199._-
(9) Hore proelsc 1nvest1gat10nr aro requ1satc to individual farm manage»w
'ment angd’ faﬁn 3170 before the proaocb is set out lest the farm housohold% :
'1nferlor 1n managemont 9hou1d not fall orf from dsstrlct progects. |
(10) On the ba91s of corrocL comy}rlqon in c&paclty*betwoon the governnr
mont and cooporatlves, Jt 1s recommendable to d001de and, oyganizo an bpeu :
:'ratlona] body flnan01ng in 1rv1gab30n fao111tlcs of the progoct in advahce,
| (11) thlng that the actuai r&bee of Jnterest ig ina excoed1ng1y hlgh
llovel 1n Cambodia, Lt ie oa&onblal fo’ cst&blash a- fxnwnc1a1 1nst1tution in f.
.jOJﬂPT to. ramso g fUnd suppiylng low interoﬂt loans. to fanner ; who take part

in the proaect.

(12} Cbn31der1ng Lhnt thexe ig pOuSLblllbleS of oost Jnflat1on caused by | fi"'

f‘spondlng ‘of huye monoy relatlny 1o construct1on,.Lt in requ1sate to mi.a'esi;l-~
'gate 1nvestment mu]tlpllor in Gﬁmbod]a and dev1oo moasuves to protect the
" economy from the inflatlon. ' o |
(13) It 18 d991rablo to plan o navlgatlon schomo or the main strcam as a
whola and, Jn accordanoe w1th it, invest;gate undcveloped rﬁsources accurate—f

:‘]y and 10 dev1se o master p]an of develo;mont of tho rlver basmn.

el




- clihrfjgmn‘z;. : GENERAL'Dmsémrtbmﬂ;iqié.mﬂi-:_—_PROJE(E_T. aRBA T

2 fnom(‘mmu\r A cr,rm;vmf

{'; 2 Egpqg@aphy An. the Lower Mokong Bas:n S L |

The Mekong Hlver 13 an 1nternat10n&l rlvor,”w1th.a lon?thtof about 4 ?OO
;_kllometres, whlch rlges from the Tibbtan Platcau, runﬂ through the six ﬁ
;;countrlee of Ch1na, Burma, Laos, Thalland Canmodla and Vietuwam, and flowa

:g_flnto tho South Chlna 6oa at Lhe soubhernmost part of the Indo«Chjna penlnu _:.
'i.sula.” Tho rlver ‘Tuns narrow gorge 1n Lhe uppcr reachos, but gradually |

:”;wndens drannage aroes. Lo the. extenb that 1t flnally ocoupleg more Lh&n ha]f

s of the wwdth of the Indo»Chmna pannsula._ .

The Lower Mekong Basxn, bhc prosent progect area g an area wh1ch is

: eouth of the bOIdLl betwecn Burma and Thalland and 1nclude parts of Laos,

‘.fThalland Cambodla dnd South VJet Naw area of. 609,000 squarc kllometros' .

:(about {( pcr cont of the who]e ba81n) , w1th1n thl‘ area tho Mekong RlVGT f f'
" yung Lhrough a. toLal of 520 kl]omutreq a ig quen in blg. ?~i._
“In thc Lowur Mekong Bldln, from about i8 degrces of 1atltude {the rlver._ 
N turns abruptly to the left and f]ows eastward, where the h111q are oarvod
into va]leyq w1th qteepe on hoth sides. In Lho down gtrcam_from Pa Mong,  -'
1t runa through a vast p1a1n bebwcon the nothern Uientlang Plaan and Lho: 
'f souLhPrn KoraL Plateau, and as 3t runa farthor oaat 1t mects tho 1r1ng0 of '
tho Annam mounbalnd &nd then Jt &p&1n ohangeo oourse, thls tinm 10ward Lho
 south.. From herc down to Cambod]a tho Annam rldge uns parallel to the river '
on the left bank and contlnucs 6 a rldge, about ?,500 metres above 500, 5

o Ievo] at a p01nt about 1)0 kllomctres from Namtheura. To the rlght of thc‘; e

'rlver the hll[ﬂ thatxw;ko up the aastern ond of Lhe Korat P]ateau runs for"_f i

".‘;aboub 200 to 300 kljometres and Joins the ridge wh1ch dJVldGS centrai and

otgrn_whalLand Here, Lhcrc are a fow rapldq and tho famous Khone ﬁalls, L
 but genéraily tho qlope is oasy. in. cambodlan,terratory 1and ﬂpreads ouL,.
formjng vast alluvinl plains, wath a great, naturﬂl retardlng La51n ca]ied



.h‘l - - . s - - - . .
WiSeE BUOSPH ISu0T SU UT $SOIMOSSW I9qEM JO AUWSWIOTAASC  190INOS

. WOUGN  paIwn) -Ebnogoo.!?golo.gae_w low o0 0w WAL W Al ARGV Sy

e eg ¢igET

e R T 35un00 ¥3AIY ONY YIEY 39VNIVEG

0y -

ONYYHL 40 379

STUVLNGML 40 NOLVOCT

| 9sm0D 1any pov wAIy SSTUeNy TOMIG WOBERY. -3 *3d



:Grand La.c m Lhe eas E., wh:ch is conneol.od to tho Mokong by the 'J.‘onlé ‘sap
..;..R:wor. e L R g R

In Lhe m:iny on, pm*t, of the f“roorl wator oi‘ tho Mekong i _control‘led

:‘-;. by the retavdmg aotlon ol‘ the Gmncl 166 ¢ o that fJood:mg :m the lows,r -

]de? ta o,roe. :ls ‘somez:hai, mouorato. ‘lhe wa‘sor\my down stroam I‘rom tho conf.‘]uencﬁ,

S -‘oi‘ thﬂ 'l’onlé Sap rmd Lhe l‘Iekong tumd southwwrds and fJow‘s 1nto the South

.-_-Ch:l.na %1, formn{v the greai, do: Lm outh oa‘ l’nom Penh.
_ The I.ower Mekong B‘m:n can ho le:l dcd into f‘our areaq from tho vmw of
.':_:.deogrmphy a,nd Jand uti Lwdt'i on: t}m }1111 arca, tho Platocm, tho Mekon{; Plaln g

"-‘antl the Mokong i)elta._ (s)eo ll“lP‘. 2. 2)
:'gﬁ_@ ;gr::."l:i; A.-v:'cg_ggt =
'T'Thi's regidn ihcltldés" mb t of thc 1a.nc1 over ?00 metmg above sea leve} in L

' Lho north, cove:cnng a.ll of the area of‘ nomhorn Laof}, north 01‘ Vlentlune, and,'_'

;to tho south tho area hoono tho Anmm Range on Lhe 1*£L bank o:f the .

' .Mekong Lmd the, ama runm.ng <Llong the Pong Phya Yen mountaa.ns a,nd tho
Gardamomes iianpo on the mght bcmk S |

| 'l‘he.,e {,wo .southorn areafs .surrouncl the P]_atf,a.u &1’1(3. the Mekong Plazl n. 'I'he -
'=Hlll area is mo.,t,ly covcred w;rth i‘oro ts, but a part of .I.t conslsts 01” the ; ;."_

patches of amh?e land tha,t are oultlvat,ed I'or ):ice a.nrl ,gram crop o

’i’he Plal,ggy_ =

| Mo.,b of tho Plateau is nu. 1,.{11*1; of thp ho:r'a{, l‘l&teau wh:Lch h;LS an olev&tion
of between-lﬂ{)ra_na 200- m_etre and is o g,ently undulat‘mg p.laln vrlth a slwht
_'sldpe +o thd_' Soutllwes_b., _whej:.t‘_e tho mvor Wam hnmu J:'uns, to_wa,rd the Mekong.__
RlGLlu rown in this -a.féa”in tho alluvial lands of the Nem Munc and. ¢ost

vank of ke’ Mékong.f o

B Tho Mekong 1’]&1:1 _

A major portn.on of the area, is a part of t.h<= Uambochan Plam, aml of an

2B .
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- ¢1t1tude of 10rs than LOO metrcs._ The northorn distraob roaches tho border

'Tbotweon Thalland and Laoa, and the c'c:n*d:l'm:'n dlstrlct, tho vaguo line near :"
 _K0mpong Cham._ Tho land on hoth sides of tho MQkong 1 ou]leatod 1n plots

 0£ about 1w2 kllometros w1dth, and rzco aq wcll as varioub other crops are

-Ibu3t1vaied. I” the htntor]ands, are Lhe donqc forests. The wcstern dlstrlctjf :a

:asurrounds the Grand Lac BGSIH and rloe JS tho most popular orop hore..fr

‘~The Mekong DeJta

Thc Delin qtnrts from Lho lowor parb of Lhe Kompong Cham and cong asts of
the vaqt a11uv1ul ]and formed hy tho Mckong.- The rlvor swelle ovcvy'yoar' .
IKL between prtnwbor and Vovembcr' and flood quer sproads over the lowcr hasjn;.
.L; oarrylng mud in su%pons10n Lhat ovontualiy ;ettleq thero,_ Thls f]ooded de?tar'”'

.‘ayea_ls 11ke & swnmp in the.ralny soa80n5 and:thg magox:gompqnent Qf.lﬁﬁ. L

-.-_{"56{1' is f‘tl(,ky ad, ost of tho delta i cultiyatea:'foii_r'ice__ exops and is

s tho ch1ef granary area in Southeasb A Ja¢'

‘ _'2 1. ? Clam&te and derology in thu Lower Mokong Ba31n

' The Jndo Chlna Pcnlnsula 1g Tocated 1n southoast part nf th@ As1an )
'r _Cont:nent borderpd by the va t contxnent 1n the north ani the]occgnioﬁ'fhé
_%outhnast.coast Tis ollmate i atrongly 1nfluenced by Mons ogns{-.ﬁﬁié”iq ;~:'
.partjuuiarly notlccab1e in the Jower p&rt of Lho Mokong deJn whore Lhere |
:lu a dlutlnbt ralny season botw@cn M&y and October duc Lo qouthwestern |
.mon SO0NS - contwlnlnp ek ut] uonsburo fron the 1nd1an Ocsan. Th1§ mon goon’ loee E
wa part of Jts Mois ture wﬁen 1t blow@ acrosqithc mountﬁlns ithaﬂbbdlq:an@.,f €
: then-re]oa el rost of it When 1L goeg over the Annam Range, cemsmD hedmy
rainfall 1n thl - BTeh. ln Lhe purxod botween ¥0voaber and ﬁpmm] the Lowerti_”
.Mekong Ba sin 1& dry bcauon whcn a northuaut Worisy oon_blows;-becausf ;q Just'
lhch1nd thln mounta:nous area, . - - |
Bew of tho typhoond that rcaoh the 1ndo Chln Penlnoula at the cnd of

: the-rginyrseaaon_ln-ocptolber and in Octoher br;ng ra:n to the Lower Mokong

B



:B131n, howevor thcy somct:mes cauqe great flood° 1n the trxbutary béqwﬁs in-
 ;the Annam mountalnous area. | o |
i Thc amount of ralnfnll in the Lower Hekong Baqln ig Lhuﬂ affeoted by
 mon3o0n. The aouthwost parb of the Ch1ne Do Cardamcme Renge have the

4; hlghest annuai ralnfall (j 000 4 OOO millimebros) and in Lhe hlghlands Lhe

'1ﬂ_f1gure 1q almoet ),OOO m1111wetres. The font of the Annam R&nge axid

"the nothern part of laos pnnermlly have more rainfall (],gOO-ﬁ OOO m3111~

'-'metrus) thon “the lowor areas,

The Hekong Plain, 1nciud1ng Lhe Vorat plateau and urand Lac, is protect~:" "

.“fed bJ mOPnLatﬂS 1n the sovthwest and has annual raxnfall of lc;s than J,OOO‘
-m:ljlmetres.: ThlS LS uho drlest aroa ;n tho whole bauin.' Monthly and
':yearly ralnfall at each statmon and 1tq d1 Lrlbutaon is qhown in Blg. ?uﬁ _
'i.'cmd 2elty R | .
C]lmate 1h thc‘Lower Mokong Bas:n is {roplcal ﬁnd thus.warm and” humld
: The oan ye%rly temperature in Lhe 1owur baq:n ig high (botweon 25.. 28"
'degreﬂs oontxgrade) and - thu &verage maxlmum month1y tumperaturcs ig 5)~)600.'
'Temperaturo fiuctuatlon dvrang tho year is gencrally smail (4 dopreen in
"ﬂwsmnmzmd7éiﬂﬁmm,U1mcanMﬂnmmnmwﬂ,wamsumimmmuj
Vturu in a.day may vany up to 10 deprees.' Rc]atlve humlsty is betweon 60
';and 90 per cont througnout the year but expcctvdly reache 100 percent in |
the hekong De]ta dur:ng the 141ny sc&bon. 61nce the vater discharpe of the
%Mekong ig strongly aficotod bj hmnqoon, tho wntur level ohanqu in a uwc]vo
“month cyple, repcablng th same pattgrn every year.:
H'Aé:;ouﬁﬁﬁéqi mbnvboﬁs boéin'to bidﬁ,ih m&y, the hmkong gradually avells
Iiand after the pea? of ralnfnll, between Auguﬂt and Octobev in the 1attor3
ha]f of a radny °La50n f m%xlmum level lS reachod. “he wator lovol bcgnnu
P_to drop hy DeceMer and g11dua]]y contlnuoa to go down untlj it reachos the

. m1n1mum poxnt just hefore NONSOoLS begin to blow agaln.. In some years

ﬁ¥, ‘s0vera1 minor poak of ralnfall m&y appear 1ndependent1y, Jet the flow

2-_6-




Fig. 2-3 Monibiy Rai_nfgli_ "a‘t_" Se!ected St.liilon‘s_;'.- B
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Fig. 2-3 Monthly Rainfal at Sclveted Statlons
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'_L;pattorn throughout tho years.lu nearly.tho same. At é poiﬁflupsﬁroam from |
. :K?ﬁﬁlé (a draxnago axen of 648 OOO squ&ro kllomotros) tho hydrograph of Lhej'
: ‘ main stream of the Mekong rhows ‘a, fluctuaﬁing ]Jno whioh 1s c]osely relatcd.; 
'g:to bhe fluctuation oP water dlscharge from Lhe uppor ba‘ n; howevor, at

- DOLnts downstream from Kompong Chdm (a dr@inage area of 65),000 square '

‘Eukilometres), Lhe hydrogrmph 3hows a gently fluctuattng graph. At Pnom Penhﬁ. 
' (a dralnage aroa oi 668 000 square kwlometres) ‘the peak water dlscharge
'rdurjng floods is 1es& than Lhat at 6Lung Treng (a disoharge area of 640,)00=
[isquare kl]omotroq) whach 13 1ocated upstre@m from Pnom Penh. It means that'
' 'durlng flood perloas w&ter f]ows 1nto both sldes of the rlvcr and Lhat
'offootive wator control is perforwcd hy brand Lac. (Refer to Fig. ?“5 and
"?~6 : . _ . :

: Water-disﬁhﬁrgbé'bf tho tribﬁtafieq .how con31derable d1ffercnoes from
Qzeaoh other; w1th rogard Lo ralntall dlstrlbutlon in thblr ba31nu; Th&t 18
'itho tnlhutarles on thc rlpht BJUL of Lhe Mekong havo llttle water in tho dry

'f: season, bub on tho left 31de ana in the rlvefq dn nortnern Laoq thorc is

7 abundant water.

2,2 WATURAT, RESOURCES

An Outlino oi Geology :

Tho northorn mounta:n.a?ea of the Lowcr Mekong.Bagln mﬁlnl&.consssté of:
'cr stalllno sohist serles of tho Archaeaolc, PaleOA01c and mgaozoic era
“and 1ts stratum zono had a genoral %tr1kb thmt runs from north northneast ;f:
."_to southusouthnwcqt; in the mlddle of the Lower ba81n, espcclally wost of : ~;'
Lhe Mekong, the vaut arca that mnnnly consadtq of gontly rolllng Mesox01c ﬁfj;
and-&tono rcgjons sprcads and forms tho Korab P?ateau. :'hls.MGsozo;cl.:
'formatlon has fow m1n1ng resourcos, bu+ haq minox rook sait'and gyﬁsﬁm.
déﬁoSiﬁs.' 1n the Annam Range ba&alt and andn31te are expoaed 1n |

places, penctrating Mo oyo;c formatlon, and 1t dg said that a part of

29



- Fig.:2#5 :ﬂyd£bgraph oﬁfthe Mekong Main Stféam (1961) )
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- Fig.2:6 Guaphy of ¥lood of tho Nekong River -
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'bhle anee oonLains coa] and nonforrou% motal deposits.‘ In tho Jowest p&rb  ,7

o€ the basnn aro v¢st aroas of dJ]uvium and alluvmum formations, includlng_: :”

Gran& L&c and continulng to Lho Mekong Delta._~f"'7

i-_Mlneral Reaources -

Thls basin haq not been uurveyod we]l for munora] resourooa, becaueo of'

. tx&haportation diff;oult:es, and uo only an outllne oi nuneral rosourcos
':'that chatc to the aevelopment plan of tho main stream of the Mokong 1n |
"f”the Jower barln gan be referred to hore. n northern Laos and 1n the Annam_ i
"Range, gold, 511ver, copper, LLH, 10ad, Qnd annc arc known to be dcr@slt
 .ed, and 1n the northeasturn axrea, of Thailand near Lho L&otlan border 1ron
:d0p0qita, est:mated to be of sovcr&] tenumllllon tons wors discovered. ’
:There are anthraclte deposits in southern Laos. In the Korat Plateau sandwf:
:ston@ ]ayers ho]d botween them qalt— ontalnlng sha]o and it 15 known that
“:.sometlmeb thls sandstono forms a aalturock layer. ln the eastern p&rt of
- Savannakhet and in the Korat P]ateau gypsam 1ayer@ can be found. .Iﬁ
'Cambodla, magnebnte and humatlto deposmts have been dlscovored around Grandjh*
-Lac, but an,attempt at devolopmcnb falled booause of the dlffloulty in
.:transportutlon.: However thuro is a than layor of coal near. Phnom Ker whlch;f R

is worth extzaotlng for uso an 1Ton manufacture._f?

In tho Battambang and Kampab dlstrlcts the:e ig phosphatu, wh1ch i“

f.raw matoria? for fert111?er. It 15 1oported that there are 1ead, 41no and'”

. copper depos:ta in the Kompong Cham dlstrxct, and that gold, lead, copper,,:'

and jewels suoh 88 sapph1re and zlrcon can be found in. the Stung Trong o

dldtrlot.: Ajsu Lhere i9 reporbedl; some s1gn of 011 around Grand Lac and

. deposzts of gypsam around the border between Cambodia and uouth Vletham

hopefully w111-be‘effeot1ve a8 raw matorlals for_cement and carb;de

indﬁstfieﬂ,: {Refer to Eig; 2=7)

Sz



: Fig 2,_7 Map sﬁo‘iviﬁg Mineral Deposits in tﬁe Lover Mekong Basin
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Agricultural and bore@irv Re%ourceﬂ"':"

The mountalnou% area in northorn Laés.haq adoquate rainfall, rloh 5011, .
and as a whole, enormous agr1cultura1 and forestrJ re ouroo&.- The w1doaproadF.'
Mosozoac foxmatxon &rea from the Korat Pl&toau to the western a]opc of the -
Annam Rango has poor 3011 and i not hlghky produetlve for e1ther ]-:' .. B

| &grmoulture Or forestry due to oxtremo ollmatlc oonditions that vary betwcen
rainy and - dry ae&sons. lefzcultles in transpoxtatlon eompLetely prevent
these forosta from large—scale development, and they'are used only for .' '
tlmber and fuo] such ag charcoal. B -

The vagaltic. arcad that aro WldB]J scattored in the Annam Range in :  ."= :

= southern Laos and.1n the eastern Cambodlan Plaln (Mekong Plain) are well

.‘weathered into wloh Texwe Rouge (Laberlte) Whlch is adequate for planting..
However, parte of the mountalnous area have sparse vegetatlon and poor 5011 §53
: shlftlng ou1tivatlon, buﬁ produotiv1ty con. he slightly 1aised by robation

_ pTantlngyu Tho plaln spreadlng from Grand Lao and the alluvxum in the delta'":; -

.j‘aro rioh 1orm1ands, fertlllzed naturatly by floods, and they form ths magor
rlce orop area 1n A81a. On ﬂm other hand, around tho eutuary of the river- 
1n the delta, 1nsufflolen% dralnage accelerates acoumul&tlon of salznmty ”5

' nt places, oausing salt damage to crops. Thls klnd of damago s expected f'

to decrease vemar?ale by carrylng out thc dralnage proacctu of the g@neral;j '

dovelopment plan of the Mokong.--'

- 2.5 A SOLIO LLONOM]C OUTIlNL o
: Eor-convenlencé in dlsoussing devcjopment the Mekong hasin is devxded
1nto two parts, the upper ba31n and the 1ower basmn. The ratio of bho areas _ : 
' of thssc two basmns g 1 to %, the watorway ]ongth ratlo 19 1 o 1 5, and |
' most of thc peopio 11ve Jn the lower bagin,
The populatlon of tho Lower Mekong Basin 13 approximately 24 000 OOO

h _and the mean populatlon,densxty ia ]eJ% than 40 porsonq por squaro kllometre,-'



but the oloser Lhe arca k] to Lhe estunry of tho river, tho groater the -

“'-,:den81ty 13. "ho poyuldtlon don&mty in 19)5 in rlparian countrloe (takon

from 'Statistloal Yearbook 1966, tho Unitcd hatlons ) 13 shown in Pab, ?~1..-

"Tablexéél Populafioﬂ, Gbﬁhtry}“and Pbpulatioﬁ Density~1n Riparian_ébuntrigs

_ S hstlmated -'Aréa of . Population. Dengai by
- Name of - -+ Population . Countty - (Pexsons per. square
o Gountxy o (thowsend) o (km?) - Kllomotro)
Cembodia 6,05 . 181,03 3"
Rep,of Viet-Nem 16,124 - 170,806 ~ = . 94
Theilend - 30,591 514,000 6o

In‘terms‘of generél economlo con&itionq, var;ous.situaﬁlons 0#1 t‘in £he'.
_"Lowex' Mekong ]3&9111. In Laos Lhc ma.Jor cxport resout’ces are foro..»try and ‘[.-11’1.:
' In Cambodla,'rlce, ma17o flsh, and rubber are'tho ma 3ox produots &S‘WGJL an
1mportant exports.” The Mekonp Delta 1n South Vlet—Nam wag onco o&l]ed Lho
? gT1nary of A51a and produced and exportcd great quantltled of rlce, howcvcr
‘. at present the polltical pltuatlon 1ig 80 unstablo whlch also causeu uome :
denundatlon in paddy fno]ds, that producblon has dcorea ed,and food has to
liibe lmported. bouth Viet-Nam also produces 1arge dmounts of. rubber, but lto
j'prcductlon lS deoreas;ng every'year. As for manufacturlng in Cambodxa maanv
'tobacco, 1cu, aloohol and d&]L are produoed and othcr productb arc negllglblo.
' In the %algonuCholou dlstrlot of 5outh V:Lot—Nam9 toxtiles ,‘matcheu, tobacco,
:L&alﬁ, soft drlnks, beer, ice, and a fow more artlolcq are produoed. The
;major a?rlcultulal and 1ndustr1a1 producta of 19() are »hown in Tab. D 2,

N based on. the ‘Statistxoal Yearhook 1966, Unlted Natlona,i |
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_ ,_Tﬁblé_égg -Major Agrloultura] and 1ndugtr1aj Produotq Tu the Hiparian s ._‘.
o  ;Countr10a (196)) _ 3?.‘7 ' : SRR . P

Pl e e T e i 1 ,000° tons E
CName Of o i L e Py

COQQ&EE faj_;;g;gg - Medize . Rubbor Concentratoa“. oa]t;v
Laos S o "_19#'f-'.”  i Tif  2 49 .

j C&mbodla f‘-i"-é 5?6_,-__! 20 48.9 ]:1 -

| Rep.of Viet-Nam 4,822 . 44 610 o .,:]f}], 23
Thalland 9, 588'_'f1 1,000 ?16 5 'f5=:i§'§55   ' ::1é§'

#Rovised by 'hconomlc Survey'and the Par Last 196)' 1sgued by
the ELAFE.

: Very 1ittle enorgy 16 gencrated in thc four rlgarlan countrleq and the

'*-f- maaor part of ik, Iu used for domestlc purposos. The 1nstalled cap&clty of

| power generatlon in Cambodla at the end of 1965 was 30 8?5 knlowatts and
generated onergy durnnp thas yoar waa 86 f64 megawatt-houro.. Average rater"
of generatmon inoreane 1n the p&st ]O yoals are ]O 9 per cent and 15 8 per
'.cent, respootlvely, In South Vnet-Nam at the end of 1965 the totals aro -‘i  '
205 202 kilow&tt and’ 408 8?{ mcgawatt houra, and thu average raﬁos of -
inoreapo dn thc past T. ycars arc l‘.j por cent and 9 g9 per. cent respectzvelyg'
‘The ratlo of domadt1c deuand for olcctrlo power to peneral industrlal denmnd‘?
.19 (5 to 25 in Lanmodxu, uhorc tho average rates of increase 1n tho paqt :
( yearﬁ wero 15 per cont and ]? 7 per oent, cﬂpectlvely, whi]o in South
' Vict N&m Lt is 60 to 40 and thb average rateu of 1nor0ase in the 1ast 6
years Wone. ? 2 pexr cent and,]2 6 por cont, respeotxvuly._ Accordlng to tho o
tatlstical Yearbook 1966 of Unjtea Natlons,' in 196), 1t wag 1),600 R
meg&watt—hOUTs tn Laoa, 8} OOO meg&watt~hours in Caﬂbodla, )22 000 megawattﬂ}
houro Jn SouLh Vlct Nam and, ],406 000 megawattahours in Thalnland.- Q dﬁ: ";'
energy consumpt1on per caplﬁa 16 T 8 kllowatt-hours in Laoq, l} ? . B

kllowatt-houre in South Vletham, and 4) 9 kllowatt~hours 1n Thalland.
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the 10 yo&r period from 1955 to 1965, 1t :noreaqod 6.3 tJmed in Laos, 1, 9

tlme% 1n Gamhodia, 2 timos in South Vlet«Nam, and 3.5 tlmeb in. Thalland;

- meanwhm]o, tho averago rate of 1ncreaso vias 19 T pcr ccnt in IﬂO&, 6, 9 par

'-cent 1n Cambodma, 6 8 per cont in oouth Vlet Nam and 11 2 per cent in
.'Thainland. Fig. 2 8 showa lnoreare An gunerated cnergy in the four vlparlan' '
:countrles 1n a reoent perlod of 18 years. o | |

Laos exports bin and rore skry produots but 1mport% of rice and other -

zconsumers' 1Lems make for an unfavorah]e balancc of trade. Cambodﬁa imports o

”-.'1ndustr1al produots and consumer goods, and exports rice and mad.ze as nmJov :

'fiexports, thus managtng to naintain a-favorab]e-balanoe. South.V1et~Nam used3.f
.to etport 1arge quantlties of 9urplus rlce buL polltlca] 1nstab111ty has N
gradually reduced produotlon and the country 1q at present 1mport;ng food. :'  
‘;’Thalland a]&o has an. unfavorablo balance of trade and oxport 4n splte of |

':'a large quantltleu of malae and others Japmn or other countrles and

”*_”a l1ttle rioe to Laos in the northeaetern arnau.

The rate of popuiatxon growth 1n the I@wer Mekong Basln 15 nearly 5 per "
oent in a year} howevcr ‘rice produotlon in the rlpnrlan oountrleq ig-

, decreaslvg. It couoes a rioe export dccrease ﬁvery yoar and countermoagures;

 [,to 1noreasu rlce produotaon have to be estab]mshod immcdlately for bho

fg-riparian oountrles._ Tab. 2-3 shows rice productuon in rlparlan countries

. :from_l95f_%o 1965._H(utat13tleal.Yoarbook-of‘ﬂn1ted Nat;ons).

ey



Flg 2 — 8 Produchon of hlectrmlty. 1943-~1965
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S Tablo 2»§ Rico Production in Riparian Countr1oq along the Mekonp Rlvor
(Unhulled or cleaned rlce)

Unlta gl,OOO_tons‘

1948..;321 1958 1959 1960 1961 1962 ﬂm X1965
'cs},mﬁpdi'a L 1, 635 125 2 085 2,535 2, 58§ 2 059 2 622 2,760 2,500 2, 56
CTeos b 50 % 499 522 * 469 '__500 540 510 _'5_2'0. U0
 thailang 6 846 5,570 7,053 6,3(0 1,830 8,171 9, 279 10,168 9, 640 9,)88
Rop. of % 2,469 3,192 4,235 5,092 4,955 4,607 5,205 5, 521 ),18) 1,022
'-“Viet»N&m ' , ‘
Note.‘g Mean v%lué 1or 4 ye&rq

2 Mean value for 3 yenrs

-tentatlve flgure :

-'The iiﬁafiaﬂ*oouﬁtrié@ trﬁdé mﬁinl&'wiﬁh France, the Unlted %tates, Japan,j'

' 'and thoae oountr10$ of the BCAFE reglon which usé the pound as a modlum of

‘  _¥exohange.- Tholr balance of trade 15 unfavorab}e, w1th tho smngle exceptlon

-of Cambodla, and Lhe 1tuation JS esp001aljy unf&voxable for Laos and South

- 'VietuNam. Accord;ng to tnc Statlutlcal Yearbook oi Unltod Natlonﬁ 1966 iable1l

3_;2~4 shows tho balance of Lradc tor eaoh country between 1957 and 196";‘:':



Pable. 2--4 Balanco of Trade :m Riparia,n Countrms e _

Co (Unit Mil]ion dollars)

. Netion o Cambodis Laoq o Thailand Rep.of Viet Nan'
o 8yastem . Speoclal Trade Specia.] Trade Gonera,l 'I‘rade Speo:tal Trade

' Tmpoxt, ~Impory. Export Tmport ~ Expoxt = Import ~Expoxrs . Import “Bxport
. Expor‘u (c i f.)(f o )(o.i £, )(f.o.b )(c i g, )(f o.b )(c 1.1‘ )(f o b }

Yesr R T e e T
2957 56 52_"-"¥42l_}:._“1:~f_:40?7%,a'565;'_5'2691~-"*§1.;')-.
959 R S f'-160 - 1§'f‘*__'i  ].:426fl,f335§ ;:7f9é51-;ff'751 :
g0 95 0 fié c 1’_;>;453'.'~ 403 a0 86

e e w1 as oam o owm
Cige2 102 50  ?§4:fg;;;7i; s a2 a6k ST  1
1965 ::__.:310?; r ._iéQ_i ..'J1_-;_16167. 466 I
:_ 1964 .‘_j_  e __'96:525.26 R 56&"-"599:_ff.é§afh :i:4g f

For reference naL1onal income and grose natlonal ptoducb (GNP) 1n eaoh

- countny is shown in- Tablu ? )._

able 2~5 I\‘atlornl [mcome and Gross Natlona] Product (GNP) in Rlparian .
bountrles . _ - | .
| | | V(Units M:Lll:Lon dollars)
o .Ua;'_m‘b'od'ia.* _Ijﬂ)ofViei,nNam : Thalland | o
" National . .. - National - 7. ‘National _
S incoine GNP, 1noome QNP o :iﬂcpme.:- QMPZ':
960 626 1138 1,357 2,350 2,600
Cwe oGm0 150 1400 2,510 2,80
G e e LSt 200 320
B R S 1,585 2,67 o  12>63§1”53,516  :_:‘,

Cou964 '; B T | 560 1,885 5,000 3,580
o Souxrcet from Economio Survey . of Asla and the Bar East 1965, BCAPF _'
1 Notc}': ' Gross natlona,l product is ba*aod on the ms,x-ket prloes. Tablo* oi‘ '_:

' each year's data are based on the vollinp; ratc at i;hc end of 196). :



- Reoent fluctuation of the 11v¢ng~cost index(19)8 100) in the four .:
. ‘riparian countrieq and the rate of inoreasc botween 1964 and 196) oompérod h
o w1th ]965 is 8 per oont 1n C&mbod1a and 19 per cont in Rop. of Vtetmﬂum,-'

".1'However the figure is romarkably high for Laos, and 19 r&ther statio for &ll

Thalland.

.Table;é§6 ﬁLi#ing~Cost Indox‘(1956=100): |

S w6 e s 63 6 6
La0# (Vi§ﬁtiané)‘_m .'It.105' ._i69 ‘164" j134 o _ :529.:: 1o
 Cambodio (Prom Pooh) 104 112 120 123 130 133 '-1'40‘-'

T Rep.-of Viet—Nam"(Saigon)r 102 . 101 108 U319 125 142

_Thalland (Bangkok) o .;'. 'f96.'" 98.'3 100 101 04 104h_, :

fSou_rce° Economlc Survey of Aeua and tho bar Last 1965, FCAPB

3 | 2“21..,




. Qx_mr'mmi 5 HI TORY oxn 'J'III' I]WL%TWATTON '
)ol BACKGROUND OF TIIL ,EN‘.TI"STIGA’I‘ION OP \‘IA‘]‘FH 13 .‘JOUR(}lg
- DBVRTOIMENT IN ’I'HL -()WLP ]‘&KONG BASIN
: At Lho _?Lh pj.enary sessmn in. 19 )] Lhc, l' (;Al‘]l (I*.cotmm:l,o Commm‘uon i‘or
: ’Aum o,nd 1.ho Fa 1-,asb) doc1d¢d to add inves L1gat10n of tocimlcnl problems -
_':‘about flood oontfol ot‘ mternatlonal T vors 0. tht, uorking plan of J’LS
.-Bumau of li‘looc‘t Control "l'ho }Sumau proposod a plzm whwh .;us approv&l L

4o otudy Lhe I.owor ]v‘ckonp‘ Bﬂs:m, :md a‘m 1nvestlga,f,10n oi‘ the bam.n wo.s :

- underto]\en by it“ oftlcmh ‘.‘['h\e:xr ret mlts wero t‘eveﬂle.d Lhrough a mport - ;

'_'du‘omitted to thc comnnqmon c,nt.ltled "l‘he Problcm.; 0{‘ b‘lood Contvol and
Dow.rclopment oi‘ Wai,cr Rosource :m the Jnl,ernatlonal RZI.VOI' i\zckongo ) L&tev .

: tho fleld But'voy had becomo Jnacl;lve -, dlwtut‘bﬁd by pohta cal wi‘fa,ms —-—-‘:'.
: untll thc (‘onovt A{rroum(,nt was cod:: fn ctl in Ju?y, 19')4 ”[n 19)), _urged by

‘ thc four repa,rmn countmos concerncd and the }ZCA (Interndtiorm] Coopera-iff

' ‘.tlon Admm stration) of ‘ohe Unitod ‘Etatef made a reconnmss'tnce studiea N

e oancerned and submittcd 8 J:eporb entlt:l ed 'Reoonnalsuance Report,

‘.:_Lower Mekong Ba,sm' to P.CAI-“ .“ B‘urther, 111 19 )6 a,n adv:l.sory

'-sumrey gmup of Lho BCAI'L m"'ﬂb L {':Lc,ld ::ur'voy, a.nd 'Developmont c.)f: ‘Nater
R(—nﬁource 1n thc, Lowoc Mel/ong B&-uln, and. “bho fwe pro.jectcs, a- MOIIL:, B

' KIE'IJII!RM' l(HONL T'ALL‘;) bMdJi()H and ‘I'OIILl S_.ill’, wero _av_,(li_ﬁiltted ‘nst prodccbafor
,il;hc,m'unp{,t'm,‘ | | - ] R .

Bollom ng the recmmrénﬂétion '6f tho. 13th so.;., ion of l;ho I‘UM"I‘ Jnriﬂarch. ‘

'}.9)7, t,h(, govwcmnenb of the' four countmes; (‘mbodm, 1))0-39 Thmland zmd RV

Vtethsun, esf,abllrhed a Comml tte(\ f'OT' (‘onlinahon of' 1ilvcst1gat10n of the
'Lowcr Mekong ]3-:1:;111 ( bbrovw Led nf thc rt.ckongr C‘ommlttoca 1n Lh1 'oport) 111_::_. '
'Qotober 19 )?, dnd startod to prono!;o, D,dgu%t, Guper\.'l‘}e, {md 11‘1‘1}(‘?!‘&1,0 |
o pidnnin,rr nd mve.::l,}gdl;mn of i;he W Let' resource rlevelopmcnt proaoct in
.th'e Lovwer Mekonp; ]sz'm. f\nd also’ 1n 19)7, :m msponso to 8 reque ol mdﬂe b,y
S the ‘\.ekong Commi i;tce, an mve..d,]gcetlon group he'mlcd bJr }'.Leutonant Geheral ‘

" R.A. Wheele"r: and orgam zed by the U111tcd I\Iatlons wau cnt, and . five year :



' plan of mvestlgation wag reconnnended in a report eﬁtxtled ’Progt-amme of
Sbudmv and Inve'atlgatmncr for (:omprehen ive Devclopment of E;he I,ower Mekong“
‘Ba.sm, somet“imes ca] led tho l':'heeler Roport. B | | _
The f‘LTbh Iwo-yoa.r plan oovemng tho perjod f“rom 19)9 iHe} 1965 w*).r
"3='ztdopted by the comnntbeo in January, )58 ‘on the ba 1s oI the.wl‘xooler
: 'lleport, cmd -’a“‘\’(.]"al 1nve<3t1g'zl:10ns en%ucdq Betmen 1959 und 1960 cempre-—'= |
| .honmve rcconnm 1gance qu'VQy on Lho W jor Lrlbutame of the Lower Hokonp'
' BaLSin wo.g conductod by tho Jananceb'(, ;ow:orlmlont at; a rosulb of whlch a now. |
_ uioa was suogpul,ed w;l E,h rog an"l to the dovo]opmcnt of Lplbutauou. Tn 1961’:’_ '

'anoi,hor mvestlgrz Lwn of ownomw 'md .,ocml problcme was completcd by thcl

group hma,ded by onfos.:or Ga]lert T, \"hlto of Chl(‘&{?,() Umvc.r 1ty and aided

- by Toxd Foundat:xon I‘unds. Phis . study 1(\(1 Lo a new stage of - 11‘!Vt"b'[:1g’it.l.0n of
'the deve topmant of wo,ter resources in the Lmver I.;ekon,g Bas:m .

Dur:m,g !,hc ?Oth p]oncwy seumon (1963), the ¢ l,COl’K]. {‘we .yoom pl:—m

- .'Prova onal ‘!o;.k ngmnnne and Tt]nzmcxal Plem .{or 1964 68 b was (1dopted

rfollowmg tho flmt flvowyear pla,n, Tho new ilvo-yoar plem t*ooo:nmonds tmt

[ _roporj;_..on i;_h_e m_aster -p.la,n be fm:l,o-heﬁ w1'th re(raxﬂ 'Lo the-Pﬁ-i«l(}N e uAMBOR

and TONLE .‘.'A.P. .pro;joot of tho _f.].V(‘ pro;ects mentloncd ahove ,A anrl that b'lses

g _i!‘or calculabmn oi‘ consl,mctlon I‘unds ho oomp]eted Il‘urtner,- in the ?9Lh
'.pﬁlonary GS-":-.LOI’I in Augusb, 1965, a bcn-year pt'ogmrrmxe for the, {;onor’ll
'-_dcvelopment af' tho Lower m,kong Basm in the docadc f't'om 1965 tn 19{ h wag |

'mvealea hy l:ho mmml“m' |

5.2 ‘.1..31“50’.[5(}_1%011.'1\];&}'01?‘ I IN\P!"C‘TIG AT]()N AT SAMBOK
' It wa iﬁ-'thé Spociai: s‘éséi oﬁ o[‘ "i;he Iﬂ(,-kong Conunl'ttee hold‘ in l_iéhgkok :i_*n
R Dccembo:c', 19)8 thut Japans _m.th the aid of ooummoq such as L}{e"Uni'i;od
SLstes, I"mncc, anu Australia 1nf11c:a.tod., m msponbo to Lho L’nkon{r Commlttoe,_
‘ 1ntent to parta c:npatc in tho development proqect oi i,hc Lower Mukong 7

',Bam n., '.L‘hua Jcrwne 50 grovernment undertook a suwey of the magor tmbutalw

"ﬂ_‘fin the two years stal‘tlng from 19 )9 Chs o -resmlt',_ the ’Gomprc_—:hons.l.ve Repo_rt :
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o of Rooonnamssanoe on tho MaJow Trlhutarieﬁ Of Lhe Mekong' wae sent tq tho
o Gommibtee in September, 1961. Thiu roport has beon a guido for the now ?}H“}l
 }_deve1opment plan for the Lowor Mckong Basan,1 The Mekong Committee has 1§ng. 
oonsidered a plan for the mamn ﬂbveam, anming at multlupurposa development, -c
_'namely improvement of nav1gation up to Vlentiane, the capital 01ty of: '
‘Laou, flood control in the Lowcr Mekong Basxn, 1rr1?atlon, &nd waterni” :

: {power goneration. As for ‘the S&mbor Proaeot, many Lasks such a9 k) g001051~ 
2.ca} survey by Australia, f survcy uqlng aor1a1 photogr&phs by Ganada, and
.:ga hydro1ogjoal survoy by the Unlted States havo alroady bcen carrled out,
 ”'but at the l4th plenary qesslon of FGAFB held dn B&ngkok in May, 1961, the o

: Japanese governmont, in xouponuo to a rpque t mado by tho Commlttoe,'f-"-*="
exprcssvd a wnTllngness to makc and rocelvod approval for a prcparatory .

: f‘Survey of the %ambor; At the-oubact, an econOmlo and tcchnlcal disou381on
'Book pJace wmth regwrd to tho preparatory survey wbout wator powor S
generatlon; 1rrigvt10n, n%vxgatxon; and 1ndustrlal development._ ThlS 1od
'-.to declsnonq &s to survey outllnes, and a eurvey group ‘Wag organlaod -

__under the chatrmanghip of Mr Goro [noue of Chubudonryoku Co., Ltd. (an

olectrxo generutton company 1n Japan) 'Th; ‘group madc throe suxveys 1n _'- R

: October and Novombor, 1961, between January and March 196?; and xn

_S@ptumbor,_J96?g and 'A Roport on; Proparatovg Survoy at Sambor' was Jubm1t~{ :.§1 

: ted 1o tho Mbkong Lommlttce by the Japanes gbvernmont.:

Based ‘on thl% roport, ﬁhc Mekong Commlttee agaln aukod thc cooperatlon

of- Lhc Japancse government, wnlch deoxded lo contlnuc to make surveys in f;----'“

: detalls from 1963 on. bor tha progeot Hr. Motonaga Ohto, o dlreotor of
.lOverseas Teohnlca] Cooporatlon Agcnoy (GTCA), was selected as thc 1eﬂder,
and a331ebcd by prlxdte organlzatlons, the Jap&neso government nade tuo
aurvoyb pertainln? to power gencratlon (1nclud1ng dams and power trans~'-'”
mission lines), nangatlon, agr¢cu1ture and power markcta.' ’ |

The flr t detail survey was: carraed,out from January Lo Maroh, 1963, __”'

5"5



: and Lhu uGGOHd onc from October, 1963, to the fbllowmng Januany The:rGSults:
‘-01 these survcys woro revealod in two dnterim reporLs Lho firat of Which.' |
ﬁ-was submlbted to Lhe Mekong Commltteo in November 1963, and the second 1n
-.;Nbvembor, ]964.' The thrnd detall eurvey WAL conductad both in the ralny secason -

:from ooptombor to Ootober, ]964, nnd in Lhc dry s season from Vovember, 1964, to

“ ;ﬁchuary, 196), under the 1eadorsth of Dr. KOLChl Akx, Advmoor of Lhe 0ver~

:.sea Pcchnncal Coopvratlon Appncy. Thlu thjrd detail survoy covered fina] - '"
 ' fi01d SUTbe . excludlng agriculture ~»'¢nd lb rosult' were ubmmttad to
‘the Mekong Committee in Septembur, 196r, as ane interam rcport. In Lhe
 .agr1ou1LuTa1 f1cld, a survey duzwng the ralny geason Wﬁs done from ﬂngusb to
”neptomber in 196). A fourth survqy te&m conductcd 1nvust1g8t10n9 botwecn  _
::December, 1966 .and March 1967, compfoblng the final f]e]d uurvey and
_-keeplng pace u¢th,the nap work ol Lho antlclpabod dgrloultural roa by the :'
'.-Camhod1an govornmont - A comp]emcnhany survey, concern:ng ubillzablon of ;  -
‘ olcctriczty, was maﬁo by sond1ng exp rt :to the area between bobruaxy and
.ﬂ_harch, 1967 In July of that yoar, each report in the rospcctlve flolds was
_flnallzed after arrnng1ng, anquzxnp, and d1squ51nﬁ the dato oollectod by
', tho fleld surveye OF Lhe preccdlng four ynars Basedfon those roport and- i
"Lhe data COHL&lh&d Lhercnn thl? reporp Va8 1ntograteﬁ by the staff_headod |

- b;y ])r. m:;,,



- .C“M)_'FER--tl: PLAN OF m«'w LOPNI«,NT e

4 X NFCLS%ITY FOR THE SAMBOR PROJFGT AS ﬂN INTRODUOTION e
Ar one of the factor& of general dev;lopment of Lhe Mekong,u he Gambor
Proaect hae to he offeotlvely carrlod out for bho purpose of harmOnlzed
Ltreturnﬂ bo every oonccrnod countrles n the Bdsln._ : .
| Sambor 19 1ocatcd P clo 10 to tho developed area that thc Prodect could  '
-_1.be ea$1]y atmrted, and the basgic purpose of devclofment :s to dam up water.."
?of the Sambor Rapld Whlch are prlmary d1ff1cu1t1es for nav1gat10n between:
'the estuary of the r1ver and the 1n1and, and fhls 13 Lhe common purpoae ofg'
lf,Lhe people thhln the aleu. Moroover, us1ng abundant waber dmsohargc, th1s
5iProJect is bo upply cheap energy and dqmmed water of reochOJrs has an
‘: advantage for 1rr1gat10n on arablo 1and in- tho lower ba41n. On the other :f

"_hand, utlllzatlon of a pqrt of gohovahed enorpy for both 1rrigat10n and o

'; fdra1nage could be the Lrlgger of devolopmont of the Mckong Delta Lhat has.f;:"' 

'_fgood poss:bJJILy. In the futuru Bambor w111 be’ naturally aifected by

3 _“deve1opment of places in the upper basan 11kc Pa Mong that have grcat

reservo1rs, and capa01by of energy . gouerat1on and Jrrlgatlon at Sambor 5
_zwnll ho 1noreased ¢]ong uath expootod 1nore&se 1n a 1ongth of n&v1gat10n L
'.rﬂute;:' | | | ‘.k N |

Tn a por1od whon ambor 3 he;ny developed- Lhe Progect has a
:m1n0r dis advantago of some - procodlng 1nvostment on genoratlng fac111t1es,  :
':;proparlng Ior the dew010pment of reservo1rs if Lho upper basln, buL 1n 'j:

the future generntlng oapaclty is to be 1ncroased twmoe as bag &u the _fﬂ

”-orlglnal 1nsLallaL10n 80. thnt 1t prOVldeS w1th quiflolent and econom1cal f' L

-enelgy. Moreowor, as ror ortg1ndl gencrat1np 1n3ta}1aL10n, it can’ -
pObslhly gcnerato rather cheap ensrgy for power oraented 1ndustrles and
S is expected to promoto devolopmont in thls arna. IL also maans that it

‘“prompts ‘a motlve for 1nduqtr1allzation in the underdcvelopod hlnterland

RS



| liko the Lower M@kong Baain and raise thc standard of 11v1np, uud that it
9 especial]y 913n1ficant in oontrlbutlng to bho dovolopment of natlonal

~;eoonomy. :

4.2 THE SAMBOR PROJPCT

:r.‘4 2 1 The Oub]lno and Punctlon of thc Proluct

- SambOT Progeot is supposed to bo constructed in eadturn Cambﬁd:a, at :
'-the northern p01nL whlch iq )60 k110mcbreg upper from the c%tuary of thc'
 :Mekong. And thc Progect s sohedulcd to! be the flr%t parb of the master :
:p]an of the main strean of the Mekong, and has been survoyod for dovulop~='

" ment as well as the Pa Mong PrOJoct. o

The purpoae of uambor Proaoct,-aq one of thc componont parts of Lho -

‘:  ‘master plan of the Mekong, in relallon Lo each of the planned prodects 1n"-'

fbhe upper sbream, almﬂ at a part of Lrong effoctb ouch as 1mprovomenbs _
 0f 1nland navlgatlon, promotjon of elootrlc generatxon enLnr~ . |
"prlses, qtablllzat1on and oxpan Jion of agr1cu1tural productxon and
COHVGISJOH of cropa, 1ncroasg of flshery and fo:ebiry produclton,.
_decrea%e of damage of flood, and so on.f As for oambor Product alono,

:magor gffuct of Jts devolopmcnﬁ is to match genera? domand for enprgy by ”

,‘1ts generatang cmpaclty and to: promoto new domqnd by 1ﬂrng;CQle 1ndustrles,
”‘:and further to 1mprove nav1gat10n route up Lo Stung Trong and to s Ldbnllz

| and expand agricultural productlon by 1rr1gat1on 1n the down BLIC&J area of -
'];Sambor'dam. However functlon of reserv01rs-themselves_to_pontrol the flpod
can not be expecbed._‘ | | : o

Followlng the purpose qtatud abovo,: éckﬁonélbf Sambor'Préject is

supposed to. be the constructlon of S%mhor Dam, whose reserv01r has total

storage capa01ty of 10 OOO><106 cublc motreu. The roqorv01r is utillaed

B for many purposes such ay nav1gat10n and 1rrlgat10n, b031deg c]ectrlc

'-: .genqration. When 1ts cffeotlve dupth of watgr ig 2 motres, stongo

. 2



' foap&clty beoomea 2, 050x106 cublo mebres. At nresent, as for power, .

":._navigat1on and 1rr1g%t10n thdt are . purposao of Sambor Proaect, follow:ng

' rosults are pOSe1b1y oxpectud by usg 1ng Lho uamhor Roservonr..-;

1Power | ' | . | 7
Ehergy of Ts 000><]06 kllowatt hours:s gcneratcd with Output oapac1ty of

'TBT) megawatﬁ'hy 7 generators whoqo un1t capaOJtv is. ]Pb megwwabts, and 1L

_'00vcrs domcqtlc power of the area._ Morpovur, dovcloplng power orlented

flnduqtrleu, for oxamp]o, alumlnum and/or v1ny] chlorlde 1ndustry,, it makes-___' .

':p0931b10 to- produce 125,000 tones ol aluminum 3 year and/or 12),000 tons 52..
: of vinyl ehlorldo a yoar | Furthermoro,_ln Lhe futuro when schodu]ed |
'.construction of a series of rcscrvo1r3 in the upper eream ig completed,.
"E'output capaclty of bambor genoratlny 1b¢ w111 posbibly 1ncrease to ? 400 '
'-megdwatto. | |
‘:Nav1gat1on -
| Sambor Rescrvﬁlr.mﬁkes.lt posq1b10 to éxtend waterwaj for nav:gatlon

””by gome le kllonetrcg up to Stung Treng, the end of Lhe back water. -

o Also 1t lS poss3ble 1n an orlylnal plan Lo tfansfer 120 OOO tons of goodu

- and 200 OOO peoplo in a yedr to- boLh d1reotlons of the dam hy constructlng :fr
'3 1n011nes at Sambor Dam. In the future: in the case of completlon of a
ser1e9 of res erv01r in bhe upper strcam, 3t oomee to- navc sbrong p0331— i'
blllty Lo become a magor rOute for 1n1and nav1gat10n, connectlng both
=suies of the ddm by locks and canal and 1noreas:ng capa01ty of trnnsporta—"
cion. o | : _ : . . . BT

| Irmmqa

| An area of 54 000 hectnres thdb spreads over both 31des of the Mekong; :
; in the. 1ower stroam from Sambov Dean s1te nncludzng both doveloped and 3'--
: undevelopod landu, ig- selectod as an obgeet arez for agrlou1tural

: development, where 1rr1gat10n, dralnage, 1mpr0vements on orops and

:1ntroduction of agrloultural technlqueq w111 lncreaqe the p]antlng nrea, _'__“‘.

a3



rate of plantlng and yae]d per un1L aroa. Inoroaqe of yle]d per unit arca. -

‘ H“is estlmated to 1ncreaee three t1mes as for rice and maize, two timos on .

'xthe avcrage as for other dry field CPODQ.
:'; As a result, annua] rice yleld is expected Lo 1ncrcwso from 5 ?00 tons N
to 86 200 ton,,:1a1?e frOm 10 300 LO'T? 600 Lons, and other dry flold crops
--from ? 270 to 16 100 Lons. | J

4 2 2 Cost of Constructlon

-~ Potal’ cosL of conatructlon for Lhe 11rbL SGOLIOH of the pl&n of tho
. Sambor PrOJeot 1% ostamatbd 5)1 260 000 U, 8, dollar%. Detalls_aro-showp :
:.1n Table 4~ . .

.f;Téble.évJ “ummery of Lstlmated Constluctlon Gost o
e | » (Unit: 1,000 U.S Dolldr yo.

Poze:gn . Iocal B S
' - Currency S :Currency . thal: -
CPower© o tiaweeny o piisop 318,100
(Resorv01r, Dam, Power Mant, - o o - SR
- Pransmission line and Substa#lon) Cee
'-Irrjgatlon SRR L =-16;770 ' ' ;12,530._ 3:_295300'
(Reclamatlon,Canels, Drainage, . . . B
. Punping Statlon, Pondagc and
Calmatage) .
 Nav1gab10n r.':' ' o 2,720 1,140 3,860
(Incline fao:lltlos and’ : ' . :
Drodgzng) R
'I‘otal o - "256,090_ 95,010 551,260

“The oo#t of constructlon dOOo not 1nclude 1ntercst dur1ng o pexlod of

constructlon and i calculated based on commodlty prlce in Januafy in

B -;1967, cono1der1ng natural condit1ons that may affect the construbilon,_

'-1oca1 publlc 01roumstances, the scale of constructlon, DFGSLHL standacd'
-'of techniques, and so on. However it does not 1nclude following costq.

1) Wages w1th regard {o overall proavct



lléj{ Whges pﬁyod to the offlclals of thg Cambodlan govornment .
'3).;Taxes and other public chnrgop such a8 tho tarlff, the cnterpriqc tax
| 'and the saleq ax _;' 5 R - | '

.5 4) _Costs supplles by the Cambodlan goverﬁment and - tho 100&1 autonomlgs

. Lach cost or constructlon ig’ prlmary culculated by yen and then. convertod i:'
; _Lo U S do]larﬂ under tho rate that one U S, dollar is 360 yen. AS'for'  -

. 100&1 currenoy, aotua] rate ig bhat one U S. dollar is 60 riels.r

4 3 PROGR&MMh OF DEVPLOPMENT

91 per cent of conotructlonq for Sambor Proaoct is occuplod for power,:“
g .and 8 per oonL and one per cunt for 1rrigatlon and nmvzgatlon rospoct1ve1y,;}f:f

‘As for constructlon programme of power, 1n the first stage f turbine :
_ 3enerator equlpments are to be 1nstalled and lutor 1n the second utage
'_the o more equlpmenta aro planned to be addod Tho flrst “tage requlres
'-:about 8 years and the seoond stage is lelded 1nto two parts, requlrlng :f'
4 years altoaether. _J:3 - o gR o |

As for nav1gat10n, goods and paseengers Wlll contlnue to 1ncrease untll S

-”-';they reach Lo the est1mdted amounL 20 years after comp]etlon of Lhe Sambor _ﬁ B

: .Daﬁg The 1n011npq are to be censtruoted catchlng ap w1th the grow1ng traf*:
flc, in the flrsi porlod (the flrat &nd tho econd year), in- Lhe second
'L-poraod (the thlrteenth year) and in thc thlrd perlod (Lho elghtoenth yoar) o
ZOne incllne 15 Jupp059d to be construgted 1n eaoh perlod .
In the progect of tho devu]opment of qgrlculture, the bonef1ted aroa 101 

leJded 1nto 12 dlstrlcts from thc view of farm management and water uve._ i

fThe construotlon programme is to be'carrled out in 17 distvlcts, consider— T

Cing the klnd of work and the Lame Lo start it. The perlod of each conn =

'otructlon i bwo years 3 dnd taking the constructlon of the Sambor Dﬁm 1nto-

n"account tho total pcriod is dec:ded as 10 years.. The Sambor ‘aroa, oonsists.""

-'_of 12 dlstr1cts of them and bofore Lhe completlon of the prodect in: the o S

.:.4t5 



”-wholc area, the effects of oonatructlon w111 gradually oome out in each
j.dlstrlct whero tho perlod of oonsﬁruot1on im short. No beneflt is expectod'r
"dur1ng constructlon but 1t ig to 1norease stralght to the ful) beneflt in
10 years after thu oompletlon, namoly from tho thlrd ycar Lo the thlrteenth "
year, and two pllot farmd w111 aoceleratu the 1n0roa81ng effoots of “
'i,development. | : |
The constructlon programme of Lhc Sambor Project is maany barod on the
'_constructlon of dams and other programmes are. doclded accordlng Lo thlsé
‘programmc. Tho nav1gation fac111tlcs are scheduleg to bo flnlshod 1n the
.laut stago, at the samo tlme when damJ are’ oomplotcd¢ | i
As for 1rr1gat10n, 31nce ihe wmter rosources are not ro1atcd to tho.dmm

 _31te oxcept the part near the ambor Dmn Reserva:r, the consfructlon works .

o are startod early so thwt Jt 19 flnxshed bcfore the vhole construct1on 1s R

."completod and that 1rr1g1t10n f&cllltles can \ be ug cd earllcr.. Moroowor, aé
'for‘the agrloultural devo]opment, tho worklngs could be dtarted 1ndopond~ |
'ently, precodzng the constructzon of bho Sambor Dam, 1f 1L ia needod_by
_the Cambodlan government from thp agrlcultural p01nt of v1ew. The con-.

.struct1on programmo of the Sambor Progoct 15 uhown in Table 4«2.
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5. 1 CL]MA!I‘E
The 1oﬁer bas;h of Lhé MﬁekonQ Raver is. 1ocated in troplcai humld ZoNe

'where “the cllmate js d3V1dod:olear1y lnto a wet and-a dxy season.] The fbimer
 -cont3nues from May to Ootober, when the south«wesb monaoon blows, and the
'.'1abter 1asts ftom November to Aprll, when the north—east monsoon blows. )
_Ralnfall ls abundant on 9outh-wcstern slopes of ﬁnnam Cordlllera agalnst
:_whloh the oouth-wcstern monsoon blowb, hut falrLy 1eps in rain shﬂdows of
h"-l,he Cordlllera. SR ST ' o
Rdnnfalle in the Louer Mekong Baﬁln aro heavaLy concontr&ted 1n small
71. area and in dhort hour ouLy 8. fbw thundernstOﬂns ocour.K Both of whlch are

'.oauued by the Lerraln and bhe 1ntortroplca1 oonvergonco aono, hecausu aixy  5‘
..mass whlch hrlng ralnfall 13 veny hot and hlgh]y humld, and unutable 1n phy-
:_atcal charactcr._ The flood peak whlch occuru from August to September evety
- year 1n_the 1owgr_Mekong is consydercdito belcauaed-by the ralnfalls stated‘
‘_iaﬁévé; _. ‘. I - . R

Pr001p1tat10n “Fhero are many squall llke rannfalld in tho reglon whzch

'are dlfferent from O¢ch othnr quantlbatnvoly in blme and locallty.- Accordlng l
to preclpltatlon records, mean anpal rannfa11s at Aratle and Stung Trcng
: are l 200 and 1, 600 milametres respectlvuly and are concentrated in the per1~"
' ' 0& from May - to ?ovembgr. (sou Plg. b«l)
Ra1nfa11 1s the m&in reaource for 1rr1gatloﬁ water in - bhe Lowor Mekong
1 Bas1n.. Thcrofbre, tho 30uth~western monsoon have Lhe most 1mportant 1nf1u~
Z:enoe on dgrloulture in the raparlan countrlos. The Lerm and. rn1nf11] of the  '
'wet season, however, va:y con91derably flom each yoar. :

Temperature and hum:dlty . lemperwture 1n Cambod1a g generalty “ghe

‘hlghest in Aprl] and th@ lowost 1n the months from November Lo Januany, but

'_1ts range 13 from 4 fo 606 on an average.' The nean temperature showsa about

5ul




s 2700 at Kratle.; Pnom Penh reoonﬁed the h:ghest temper&turo of 40 500 in

' April of 19?6 anﬁ Lhe lowest 13 500 in. January of 19;5 (sec Flg. 5*2)
Relative humadlty whxoh changes from 60 to 90 per cent, is oonsadexably :\f_(ZE
."hlgh aroxmd tho year._ | e e - | B |
Fvagoratlon Evaporatlon js the lonest boward Aprll Just prlor to a &et
: ';irseaeon zmd tho hjghest Lowazd Augusl,._ ‘l‘here is ho remarkable d:l.fferenoe of

f'monthly moan relatmvo evaporatlon botwean Lhe wet and tho dny beasons as o

' _we1l ap in 1ocalntys Tho yearly average value LS below 6 mlllmetrea per day.;'

: f‘Fvaporatlon from Lhe suvfaoe of the reservo1r w111 be stated below. -
Wlnd : Whlle Lhe s0uLh-webtexn monsoon carrlea humld a1r from the south
'sea, i,he north»-oastern monsoon bmngs d:ry at:r' from the conta.nent.. W:md vvlo- _

._03 ty 15 approxmn&te]y l 5. 10 2.) metres per- .Jocond, whwh .!.8 almost constant._."\__ '

- "bhroughout the yoa;r except thc tlme between January and Apri] s when 11, L5

'somewh&b stmﬁ‘er.: When a typhoon mges or o thunder«-.stmm bmaks, Lhe ma,m«

; L wlnd w,]ocltv 1s 2o hJ.gh as ?5 to 40 e tms per second. I‘lg, 3 Shows {.
i dally wind movement at btung ”.lrcng from 1961 1,0 1955, whloh 15 hlghex- in a i
-:dly‘ sedson and dunfmlshes gmdually in a wet 90&&:011, : : iy

'l‘hunder-storm _ Accordlng to obfserva,tlons of meteorologwa,l agenc;es,

thunder-—-s torme ooour 90 tlmes cvc:ry yoar on l;he averﬂge wt ualgon and flom |
g 140 to 180 blmes at’ Pnom Penh; | ' | |
Sﬁmllght Sunshlno hours on, the avemgo are a,bout 9 hours a day durlng :

: dr,y scaaons and d.bout 5 hours dumng wet soasond :Ln Cambodm. B

- 5_.2 ;SURI"ACE WATER

‘ :55 ? 1 Suri‘ace Water

’I'ho Lotal ca,tohment a,rea of the Mekong Rwer, up the Gua,gmg statlon at
l{mme,. w}nch 1105 15 kJ.lOiliOtPCﬂ below tho Lﬂmbor dam 311;0, is 646,000
- squa:ce kllometres. It occuples 81 per cent of t‘ne whole drainage area of

tho ri_.ver in Gamboc_lia,. M: oumg Treng 130 kllomatres from Kratie, whmh 1s j‘.
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‘ 'up tho river from Kong, __.San and Sre Pok, 301n the mainstream of hhe
. Mekong on the 1eft bank. . In clofse V:l.(‘ll’ﬂ't’-y of . Pnom Penh, Lhe C'apltal oi‘
-_Cambodla, T nle uap aoints the Mekong and Just down or Pnom Penh, Tonle =.
-Bassac bremohes from 11,, both on the rlght hank‘. e et T
f Run«off of tho Mekong Rlver is domlnated vy rétnfa]l in: the ralny zbno;_
| whmh 18- spread oven I‘rom Lho eastem part of the Tlhetzm Plateau 1;0 the
: ]’ndochlna, Pomnsu!a,. The Ma,kong bcgms to :mcrease 11;3 run-off at the begm? :
g.mng of Junc and attaint: J.LS peak from August to September. Tn October tho :

' ) _'run—-off be{)ms to decrcase ']‘ho mmlmum flow is toward Aprll. 'I‘he runnmg

' . wa,ter contmns much of VG.C:Y small i‘loating muti :m th, wct season, becau

'_'mountainous %o:.l and Burfa,cc .3011% are eroded by torrentw] downpours.
: "Lm.or Mekong Basa.n Data (19}5 196 )),'? ed: ted by the Commltbee i‘m‘ fom -

"ondmatlon of InVCSng&.‘LJOﬂ of Lne Lowe:r' l[okong, Baqin was employed 8 ba::to

. - (13,1,& on dn scha,rge record. The data, pubhshed in Apml 196? a,s a2 new edlt-lon B

o supplemented ﬁwo work% 1ssued by Harza Englneemng Co. zmd the Mekong Com- T
: m1ttee, becauso of o lack m somo obsorvcwmns._ Thosc were completed up, :

i resbmg on the ba,mcs of correlatlon bci,ween qpemi‘lc run-oi‘,{‘s at Kml,ie and. o

S Pa,kse. Ta.ble ',)—1 shoma monthly mean dlscmryes, annual run-off and annua]

_ m:tmmum and maxlmwn dmoharges. .
AB Lhe kaorlg has its mlmmum run-off :ln Apr:ml or in May, tho mmimum
ICU sch&rge year and an averag(, ai scharge yoa,r ca.n be ohosen b;y 1ooking at the

._gggregatc_run—ofi‘ in a dry qoason from Januo.xy to Apm'l aA follows,

the pmma,ry dry yea,r. '. : :1933 - '
the secondary dry yejar.é-_” : }.953':.- '
an avemge yea:r- Lo _1956.'

As wate:r. 1ev01 is observecl wery dﬂ,y and run-ofi i neasured p’éx‘io’&iodl-_-
3 y at the babblo 2,:!.1-13’0 statmn at Kmble cormlatlon between them can be
' moasured._ Moemwhlle, wai.er 1ovel at Sambor dam sa te 13 observed twme 8-

‘month, with: the observatn on hours co:n,ncidnng \uth thqse _at- _Kratle.- A water

e



© Gable 5:l. * DISCHARGE DATA AT KRATIE -(1933 = 1965) . = -

O (URI Y ouan/see)

Year

lonth

J;@N'; 

.F}ﬁjk

| Mar.

[ are.

fiﬁﬁf;f“

tJrUL’:

¥:fﬁpG,gf

SBP.

oor.. |

CNOV, -

L
=
O

[ anNUAT
- [RUN-OFF

ANNUAL
MAX , DI S

ANNUAL
MIN.DIS

1940

1950

1933

34
35

~36

37

38
39

41

42

44
45
46
AT
48

49

51 .
52 .
b3
54
55
56 -
57
58
59

1960
61

62
63

64 -
65

2,600

2,800

©3,810

©.3,900
3,670
4,020

3,960
3,430°
3,350

3,280
4,170
3,180

4,440 |
4,580 | -

4,020 |
35,710  ,
45180 ]

3,820
4,200 §
© 4,010 .|

4,700 |
4,040 |
3,070 |
2,080 |
2,850 [
. 3,120

2,180 |,

2,880

3,600 |
4,000 -

| 1,800
2,930 |
3,460 | -
3,860 -

1,790

‘;2:210

2,270

2,090

1,760

1;920

1,300
1,810 |

180
2,770 -
2,560 -

2,350 |
2,470

2,400

~2,130:
2,080
2,300

2,190
2,080 .|

'.']'630;..
1,510

1,930
1,970

--lzTan

- 1,830°
2,000
2,500
2,030
1,970

1,450

2,610

2,240

‘ .21790
2,070
2,200

2,260
2,080

1,920
2,030
1,720
1,620 .
S 15700
© 2,060
2,000
1,780
1,850

1,970
2,170

1,850
1,980

1,290
1,390
. .I. ’_._5"10." '
3,160
2,180 |
2,280 f. 4,090 |
3,360 1
3,460 ¢

2,180

1,620

2,990 ¢
2,970 |
4,080 |

4,230
4,340

4,090

4,760
- 4,550

6,420
43520 .|

2,890

3,700

3,200
25,110
-~ 3,170

2,660 |
11,980

5,550

o 2L650f5

2;160
2,210

1,800

3,940
3,690

1,850
4,230
2,020

::3;540'~} -
115670

§1030

5,000

10,490

0,470
12,590 -

15,980

12,520

13,990

85150 |

11,620

12,820
. 4,69
- 11,360

S 7,210 0

14,630
9,080

10,000
9,390

6,320

..16,180
14,610

17,900

19,430
122,430

26,320 |
28,750 4
31,5680
- 29,080.
26,620 |

134,750 |
27,120
29,180 |
24,580 |
21,520

28,070

23,400

32,860

24,490

25,250
22,810
18,810
20,350
11,300
20,290"

20,990

| 22,680 |
11,920 .

13,650

28,200

25,230

21,990

19,330
26,700

32,780
49,500

33,420
4 5.730 :

- 35,990

36,870
34,420
136,000

- 36,400
44,450

22,580
© 25,380

24,730
26,130
39,540
137,660

27,360

34,290
39,050

34,830

49,930
35,510
39,150

37,910 ¢

33,100

25,080,

40,040
41,600 |

28, 600

30,430, |

44,550

‘33,910

55,660

35,460

47,430

60,260
39,250
39,820

44,559

29,070

43,850

46,530

45,860
49,620 |
43,100 |
38,350
133,690
37,160

30, 230

41,350
34,840
42,720
37,300 |

36,120 -

49,790,

36,410

36,660

37,900
32,500 .

20,320

30,210 -
30,740

1. 15,190 1
24,620
35,990
‘.33r2?o'

20,830
31,070
22,020
26,190
25,070
19,330
© 25,900
23,090
27,220
30,640 -

32,200 -
23,720
30,810
23,560
17,090 |
18,430
27,680
19,780
24,030

28,390
139,370
- 24,660
31,850.
16,200°

12,070
‘21,1580 -

6,040

11,000 |
13,990
12, 680

8,230 |
17,220
13,400
12,460
14,180 |
10,450

12,290

10,500
13,110
16,710

17,940 .

12,460

112,260
10,490 [
10,570
11,430 |
‘_'8}940:
10,220
10,040

11,3807
113,270
11,310
13,660
15,690

12,500

S oW Gt

e W W e wm m w

TR e e OO 00 WD WD
oo O R UY
T Do Cc oo

-(105quﬁ)5'

358,958

452,451

463,478
300,554
538,081
505,341
543,032

544,895
517,454
475,455
470,804
420,989
454,857
477,190
488,528
491,248

440,163 |

485,066

136,912
465,596
195, 666
- 343,016

348,325
424,483

390,388

374,078
342,843

400,017
546,481
451,043

431,472

430,982
407,000

52,900
44,200
55,200
54,100
66,700

73,600

60,300

© 53,100

54,000

47,600

48,500

52,400 .
48,900

57,100
48,100

52,900
51,000
53,000

- 48,900

45,460

133,980
49,170
46,370

. 58,620
42,340

53,200
62,400
50,100
- 50,840
56, 000
39,800

15160

1,;490°
{,900
1,380
2,650
'.2,200

1,950
2,040
2,100
. 2,300
1,990
2,200
1,620
1,850
1,820
1,910 ¢

i,820
1,730
1,680
1,470
T 1,330 |
1,670
1,750
1,970
1,660
1,580

1,250
1,680
2,030
1,600
1,660
1,920

JAverage

' Disghargé

2,070

1 680

3,520

11,380 -

©23,370

35,930

40,450 -

25,250

12,380

445,720

. 'Sources . . -

&% S E
1. R
gagy . s ).




jevel and dlscharge ratlny curve, therofore, ;s drawn from'the presumed runn‘

r_off at 5ambor from the r&ting curve at Kratle. (see Fig.: ~4)

e 3 Ground ekor

B In the area a]ong the Mokong and Ttd Lrlbutaries many welle are dug
B malnly for domestlc use..-The surface of the water 19 1.) to 4 metres beﬂow:_  :
‘ground 1n the vlcznlty of KraLle between December and January,: The water
' .level beglns o risec toward May, and &ttw1n% the maxlmum value betueen July'
t;&n& September ]t bocomes the m1n1mum in Maroh or Aprll, and some wells B
t.even dry up, Tho farther down the TIVOT, the 1ower surfaoe of thc water |
'  beoomes. At SOmo we]ls 1L 13 10 to 11 mobre% underground.‘ It 19 ev1dent :,-'
Tfthat grOUndwater in thls ares is supplied by ralnfqll and water of thc C
._Mekong.‘ . | ‘ . ” | , | ..
.. Yearly uhlftllg of Lhe proundwater table is’ falrly behund the water lcvel
_ of the Mekong Jn 1ﬁs phase of oycle and smallor 1n 1ts Tange. At present :'
.-groundwater ig used only in drxhklng and 13 in genoral 1ess economlcal'as-‘ .

'f@-sourge of 1rr1gat10n than surfacc water of the maln stream and Jts tr1bu~ :

w

 _tapiesf'fBut,_some.promlslmg cases of such 1rr3gat30n 1n smaller ecale m&y”'

. ve found. -

5.2 3. Plood btudleu i

ﬂs uambor dam will be of a comblned type of earthflll and rookflll, iﬁsTg'
ngn flood 1& to be, baqed on the probable maxlmum flood at uambor 31te on*--'
'the Mekong. In order to 1nvestagate the maxnmum flood, all. the annual max-'_-:
i - dlschargeq at Fratle werc taken from thc data on dlsohdrges 1n g 54 |
 _‘year perlod from 1935 to 1966 (see Tabio )-2) aoh flood dlscharge ren :_;
unlrod was culculated corroqponding to return pcriods by mean% of a. stablet1~
._ca] method callcd extremo value dlstrlhutlon of Gumbel type. The results

'-are ahown in &1ch 5u%,
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able 53 Poak Flood-Frequency By Gumbel Mopkod

Return PerJod _' EgggiFidod_
Cyear) S
100 C 84,000
300 91,000
5000 95,000
o800 99,000
1,000 0 101,000
© 10,0000 o 118,000

Acoordﬂng tb %he cd]cﬁl&tions abovc‘ﬁentiOned thé deﬂign flood of

Sambor Qdam is ostlmated Lo be 101 OOO cubic motre% por. socond._ Thisjis:a' "

e flood dlschargo correspondlng to a rgturn porlod of 1, 000 yeara.' Spi11~}

‘  way=oapac1ty is dotorm:ned, havlng takbn flood control cap&cmty equlvalent

to 12 000 cub:c mctroe per Oecond Jnto oon31derat10n, on the asoumptlon

j'-i’cha,i; a flood oqurvalent to 101,000 oublc metrms per second in its peak i
 occur 1n,an cnlaxged and 31m11nr type to thc maxlmum flood 1n the past
f55 years rccords which r030 in 1966. Tho moxiiuum dlscharge in thms case ip

'_fassumed to he 89 OOO cubxc metres per second and bhe maxlmum water 1evel -

”'“j4? 0 metroa abovo the se. ]ove].-

5.2 Sedlmentation b

| duspended load on Lhe Mbkong was surveyed hy Harza Lng:neer Co. LLd,_xn .
‘:;1960 and 1961 and‘ls been contlnued by the fbur criparian countries,  The |
_;  Mekong Commnttee w111 caxry out a comprchenszve sediment survqy starﬁlng
: ;fr0m 1967.-_:‘ _ - _ | |

- Accordlng to the survey of suspended loqd, suspens:on concentratlon de~
:f.pends on the run~off of the river snd general observatlons at overy statlon,'
_-range in 3on0ral bobween #eTO0 and several hundred partloleg per mlllion
cubi.c metres by weagbt;_'Becau e the numbel of obsexvatlons are emall the .
'_suspended load at Kratie is dedueed from relailons of 5uspen31on concontra-f

-tion and d:acharge ai Stung Treng and Pnom Pnnh.;_

. _5"-.9



The resu]t 13, '
0 012 Q, |
':f AC Ag suspens:on concontrutlon in partmcles per m;lllon cubio
T'imotre. by wcjgnt and Q is runmoff in OublG metres per second,xr:a f,[

o foach ak Krat16

Wibh thls cquaLlon cmployed, ewrbh ‘and qand whach flows into Sambor dam S

-:s¢t0 yoar]y is oalculatod at l63 milllon tond or ]?5 mllllon cublc metres,
reokonlng hed ]Oﬁd nt 15 perx cent of sudpcnded 1oad. If the aecumulatxon
facbor JS assumed a8 {5 por cent, 9) milllon Gublﬂ mcbres of earth and sand

'.1q heapcd up in a ycar., o

'1:5 ?.) Dvapor&tlon from tho Jurface of the resarvoir

Evaporatlon huu heen obsorved and xecorded at Stung Treng from 1960 by

Hatza Lngineernng Co. and bhe four r:parlan countrles, and at Kratmé by the 1 ‘ft‘

_:.Sambor Inve blgatlon ﬁeam of the Japanese Government.

In oxder to estjmate ovuporatlon from Lho surface of the reserv01r, 1t 13_' :

'nocessany to' take into account bhatt evaporatlon Lrom the surfaoe ig subst1~ f_,:'

_tuLed for evapotranspiratlon aftcr thc reserv01r 13 construotcd. The evapo—._"'

.ratlon from the - surface is calcu]ated from monthly averago evaporatlon at

: utung'Treng and an aree iaonor, whlch IS the quobiont of surface evaporat10n 7=”””

'duvzded by pon evaporetlon.

On the other hand, conqumpblvc use of native vegeLatlon is" calculatedf'

..aftcr thc Bldnoy—Crdele formula u31ng Lhe data on prcclpltatmon and 1empe, R

rature at Krat1e hrom comparxson botwcen thc oon%umpt1ve use of natlvo
j_vegutatnnland the evaporat:on caleulatcd above, net correct:on factors are
- estlmated-monthly._ The rbsu1tq are shown in walo 5-4

' 5 2.6 ﬂemperature and Qualluy of water

Thoro aro obqorvatlon rocords on water temperatulc on the Mbkong at
"”'Stung Treng in 1960 and 1961 by Hmrza anineermng Co. Water temperatur 13
'roughly from 2) to )O aegrees, U. throughout a year and varleq Jn proportion -

s



. ,Ta.b_’_ile,_‘surl_. NcL P‘vapomtlon - P'récipitation Corrodtion Factors

(1) ey By @)
o ' L Conswnptwe o ' . - :
I‘lon th Premp::. La,f Tempere~ Use of Nabtive Precipitation I«‘vaporau Correction -

tion

()

Cture -

. Vegotali

{mm)

'101'1

Consumed

tion~

Factors -

(i ).

Cseme o

- Man. 2n

Cww ey

June 159

Coguly 226

‘fiug..j1 o1y

Sept. - 232

ook w0

: T‘o.‘{;.al o

1;_359 |

ey
Feb. 0 oy
| J28f9ff 
29
 "23.3.:\_
s
e
oo
e
'25.7_h1-
:-524 7 : .

O]

10

9 S

119

121

17

117

119 .

109

  1.,09  

101

101

o

o
e
;22‘

Y

onr
g
17

109

g0
Ty

3

809

()
.'134: -
149
161

162
-108-

j;'95

o
8l
02

- 102

114

1,427

[_.(5)_134:

(Yup

IORC RN
()05

-) 17

(+) 9
{+) " 36 |
) a8

(")f_ié'fx

RECK)
(o

': (-).618}f

Notei (1) Montmy Average Prec.sztatwn ab Kra,hé (1960 1965)
' (2) Month];y Average ‘i'cmpera’cure ot Kra.t:é.
. _(3)_ Cslculated by Blaney - Crlddlo Formula°

(4) Con.sumed Preclpitatmn not to exceed 75 porcent of Renny
o ﬁoaaon Pr001p1 tai.lon. .

:5'*"_1.1.‘ |




Lo temper¢ture 1n gbnoral.:-
Water in Lho surveyed area g generally good in qualxty for irrig&tlon
and muoh sedlment :s 1noluﬂod in tufbld wator durlng Lhe wet season. In T

inundatcd areas, 1L is expected that mud oarrlod in turbld water supplles :iZT

-'~-nutr10us subbtanoer, froah e&th and nltrogen accompanicd by prol1fjo aigee o

'fand baoterna, thoh forbnj1ze the soxl.. Colmatage, 3 Lechnxque uhich 1ets._}
‘_1n turbld water and settles mua in'a fleld 1s PT&CtlSOd in places, and
_ therefore, 18 conqldored sultable Cor cond1t1on“ of' the reglon. .

Groundwatpr is yct unknown in quallﬁy buL SCﬂrcely tulbmd, .._.‘n

503 -wnwmh-ﬁﬂqﬂinmm&mw:

' 5;3}1 Hidvoeleotrlc powor

":. The Samhor dam 18 1ocated aL tho lowesL 1te among the pfoaects of the

' 'ha31n plan 1n the lower Mo&ong along thc main. stream. The dam attoched to -f, -

' ‘the planned powor utatlon i 80" small in regulatlon capaelty that the power:-ﬂ' o

 stat1on 19 51m11ar to one of run-off river typo.: There wlll be nelther S
powcr station nor 1rr1gat10n.whtch 13 hlndered by the oonstructed dam and
'.tha utmllzod depth of rcserv01r wabor lu d091gncd so a8 not to 1nterfere l;_.f
"w1th 1rr1g&tlon and nav1gablon of to~ ay. . | | | |
Utlllzed wator at Lhe pouor 5tat10n varies from ),4? to 1560 cuhlo
--métres rer ocond in proportlon Lo the runnoff of tho vivey and hourxy
demand of power U%e pouer stabaon w111 bc ablo to consume mone water 1n
the future in oonnoctlon wnth the development of varlous upstream progocts
partloularly the Pa Mong pr0jcct.l The operatlon WL11 be 1n close 1ialson'
_“ith those staLlons._" | o L
5¢5 ? Irr1gat10n '
.(a) ther Por. paddy fmcla ‘ |

Tho EPO6S duty of water for p@ddy fLeld 1s estlmated fr0m the data on R

8011 pcrootatton by ?011 tcxture obtalned from the aurveyea area and on -

"5f12-f’ .:



} evﬁpotr&nsplration oalculated afber the Blaney Crlddle fcrmula, estlmatlng
transm1331on and operatlon losscﬂ at ?5 per cent.-~Its monthly f;gu;qs_are
fishown per 100 hectares of pdddy Fleld, shown in Table 5~5. |
'.(b) Water Lox dxy fields - ' '

7 To. replenlsh the evapotlansplratlon surflce of crops irrlgated 1n.the o
- field evapotransp1rab¢on s oalculatod from tho Blaney-Criddle foxmulao f
The oropplng ooefflclent ig estlmated at 0 75 for miize ant feed crop,

- 0. 65 for pulso, tobacco and seeame, and 0 5) for vegetableq. Gross duty .
-: of flold w&ter is esblmated by assumlng tran%mlsolon 1039 at 20 %, erlga«:
L tion efflclency ab O.‘ for sand O 7 fov loam and 0.8 for clay. The monthLy

: flgures per 100'hecta1cs-of fleld is shoun in Table_b-6,

Tablé 5-5. Roughly Plannlng Quantlty of Water fox Paddy Fleld .

' - (m5/seo/100 ha)
SoJl Texture

- Sandy Soil - Tomiy Soil .. Cleyoy Soil .
‘1Mbnth T ey DT e T TR

) ‘JanQ S o Ceass 0;123"
CoEb. o oars o ous. 033

”  Maf4_:'-1 T J. ; .:',O;l?ﬁ LT ) L 0-148" N 0»i33 -
e Apr. .-f_jf’;_ f , ,;:;; o;i75; ERTE ” '0.144.] : - 0,129
| ng; o :iz :‘-0-158'_ S oam 0,111
e oaes  o0am 017
f,JuLy N  f. i . O.i48' - 0,317 © oaor
Cme. ;"_o,i45- o ; '  0114 ©0.098

:sept.3: _ E o R 091451 _':',; . 0,112 o Q.Q96'j
Coete o 0,86 o oaz - 0,110
Z.Nof.;'_ TR 065 o 6-134 . o0a18
oo. 0,166 om0

Mesn .. 0362 - oam o 0.116

513



T&ble )~6

3011

“..\\“‘Efffu;e - _h»mgimﬁgim S
Month™ . Kn0.55 065 - 0.75.
"0,133 .
0,48
0,148
0,142
04119
0.124
0,304
04098

CJan. 0,098
‘Feb, . 0,107

Marse . 0,107,

Cmr 0,104
CMay - 0,087
June. 0,093
Jwly o 0,07Y
Chuge 0,072
‘Sopt. 0,072

ook 0.004

CNove . 0,093

?'f:bec.::-'--’-pfogs.

Roughly Planning Quantmty of Weter for Dry Fleld
L (me/secflOO ha)
Olgxpx SgiL

0,116
04127
0.127

0,124
0,101

0,107
0,090

Q.OB?

0,084

0,016

00130
0,113

{o) HJscellaneous use

0.096

0,116
0.127
0,130

0455

‘O 0?0

0.077
0077

‘29;0?4

0,062
0,066

0,054
0,052

0,052

" 0,050
0.066
10,068

Q. 6r
0,083

04091
0,091
0,069
0,072
0,077

0,064

0,062 .
'00060.u

0,072

10,079
0,081

o gmx Sgll e
LOVTS
6%
0.105
0,105
0,101
0,085
0,089
0,074 .

0. 070

0,068,
0,083 -
0,091

0,093

0-55"
'0 061
  0.06?,3
0,067
- 0,065
0,054
0,058
0,047
0045
”'0 045.'
0,052
0,052
0,060

0,65
0072
0.000"
LO&CSO:
0,078
:0,065
0.070.
0.056

0,054

0,052
0,063
0,069
9,071

0I5
0 083f'.-k1-

0.092°

0,092
0,089 .
o014
0,078
0,065 .
0,062
0,060
0,072

0,080

QQ¢0817 B

Mlscellaneous use of water 18 ostlmated at 0.1 mllllmeLre per day and :'“

the glOSJ duty or water 13 calculated at 0,002 oublc metres per 100 hec~
: tares. The assumcd 103% of water is calculnted at 25 per cent. Qe
 “'(d) Seasonal and total water needs |

Total duty of uatel ig estlmated at 685 mllllon cublc motros per year,af

of whlch effectlve ralnfall aupplies ?14 mjlllon cublo mctres or 31 per"._: o

cent. Supplemental water ig 471 mllllon cubic metres.

The cropping areq, of dhe proacct stands at 1ts 1angest in beruary f R

when the maximumn duty of wdter occurp._"ho quantlty of the water is

ostlmated al 43%.9 cubic’ metres por socond. (see Table r--7)

Table 5-7. Gropplng Area and Requ1red Hax. Water Quantity N
L - Cropping Avea- JRoquired Max, .

VWater Quantit;
(ha) - Tcu.m/sec” g

- paddy field - B 19,890 ]. "'. 29,83:-

dry fiold B '14;180-.._ C4.07

gotal . 54,000 g "_43;90_ :
S ' -14 e



‘:  5.3 3..Naviga£ion-
L fphe Mckong Rlver 13 an’ 1m§orLant trafflc rouLo L§ and ffom inland areaa,
}Although at placcs, soctaons axe . d:fficult or 1mpoesab]e to nav1gato. “In a,
"dry soason, vessela of 2 OOO tOnp u&ll up from the moubh of thc riven 10
Pnom Pcnh, whnle only boats of ?00 fons dan mannge to cruise upeream from
3‘Pnom anh to Kratlo. From Kratlo to obung Trﬂng only boats of 50 tons can
:;po up agannst the utream 1n a weL aeadon bocauso of tho uambor raplds.;
-_n'Above ﬁtung Treng, Khone falls dbstructs even. a s«iff 9tubborn1y '
. . The ba31n pl&n of tho lower hokong der1ved because of channel n#ﬁléﬁtlon

problems below V:enblane. In oidox Lo °o]ve those problems, whlch the

Mekong Commlttee has_boen taokllng, meadures are Drbp&rﬁd to bulld a qorles

of reserv01rs whxch dubmerge obatac]es aga:nab navxgabxon, the construotlon .

foI scveral multlpurpose dams for oTectrnc powor, 1rr1gataon, f1ood gontrol '
_:and nav1gat10n.-“8ambor dan IS f%rthest down%troam among them.;-It-fncxlia-
:ttatcs nﬂv:gation from Kf&t:e to Btrung Treng, wlth lock gabes or 1n011nos o
g jnstallcd. ) o B | o
Tho smallest of annﬁal mlni&um dlscﬁat?es was 1 ]60 cubic mctros pef
‘second in 1955 and the soconﬁ was 1 ?)0 cub1c metrts per qocond 1n ],960.
.fAfter completlon of the bumbor ddm, however, the. controlled mlnlmum d1
'charge w¢1l be” 1,360 cublo meLTGd por seoond. Thls will help gl]ev1&te
-'navzgat1on problems below Lhe dam. f Co |

- ).3 4 'Domestmcg_Munlcmpal and Induutria] Use< -

Many wells are dug ma]nly for domestlo uge. 1n the areo along the Mekong
| and its trlbutarles._ ProsontLy Ad 45 dlfflcult to 1nvestlpate water for
 domest1c, munlclpal and 1ndu9tr1a1 usou, because of llmltod data on dcmﬁnds'
of water both at prescnh and in: the future, in relatlon to 1ts quantnty and
: i10caL1on._" | | |

5 3 5 hsh and \mdlife '

1he malneream of the Mekong w1th1n Lambodia is con91dexed to bo of poor

-)'_1._5_




f@&81billty in flsh on account of muddy water caused by aanﬁ and mud from bheg'f_:y

upper stream and by eroston of the rivor banks. Many tributarnes whxch pour:j

'fiinto it play an. lmportant rolo ln breoding water ;n the wet season, espe—

 0ia1ky such large trlhuLaries ag Be S&n, Se &ong aﬂd Srepok Whlch join north ,7':'

of Stung Treng, and. 1nundated foreats and swamps acoompdnying.l f
FlSh are a main source ol protomn 9upply for 1nhabitants a8 wel] as flsh-gf
”:ermen 3n the reglOn. Larger fﬂﬁhes are taken in a selno, a dr:ft neb, whlleAff;

smaller fiqhes axo. oaught W1th a Ilsh trap or welr near to the outlebs of
:the tributarles.- Statlsblcs from . tho offloe of fisheny Lnsepctors at
"*Kompong Cham and Kratlo of haulq on bhe main sbream of the Mekong arp shown‘g'
in mable 58, g - |

ablo 5 8 Hauls on the Mbkong Ma1ngtream1

| Ke. Cham B "  Kratloa;
Cagko 4,95 '?9?fff'if 308"
| 1561' ,"f L 7:5,715..;'-}::;J.4551}5
e ses
e aew o we
11964 _h1;l‘ 1:f 3, 164'-,5 .:.4 .6257”

: It iﬂ ohuraoterLstlc of the. aroa that flpherlea in the form of sem1w  3
.culturo hﬂve been dcveloped rcmazkdbly wnih 0. bechnlque whlch koeps 1&150 :
catoh 11v1ng ior a tlme und even.fheds 1t until a Jeason when a catch 19
poor 1n quantlty. Whon tho Ssmbor dam ]S constructad, lt will prevent
'fxshes from 301ng upetream. waever the reserv01r ig con81aerod to be able H
'to conserve and brbed fish.rcsources.;‘”. | | .
| Wlldllfé is noL con31dered to be an ohject of tnveqtlgatlon, hecausc 3ts e
:valuos 1n,the pro;ect area are thought 4o be minor oventhough the- Sambor |
roqervozr Wlll offor new restlng areas to mlgratory blr&s.

5 3 6 Recredtlon _:_ " | |

'_ While thore is no place su:tablo for racroatlon 1n thc area at present,

S5



'.ﬁhé résefvbir'to b Built'will create.ufility value fOr:réoroatiOn;' As is
.'often the. oase with developed countries, rlvcrs and reservoirs axe: ﬁa]uable
.:.as playgrounds and thelr recreatlonal purpose has at tlmeﬁ prnority to other_;
 purp0ses L those countrxes. The more Lhe 11v1n3 standard of people 1n the |

area is ralscd the more reoreatlona} valuc of the reqerv01x will bo in-

' oroased;

5 4 WATER RIGHTS
Both national and 1nternut10n¢] laws are concerned to the deve]opment

'--of the Hekong, whjch ig an. internatlonal riven,

‘_.b 4 l Ihe N&tlonal Law -

Water rlghts and customs in Cambodla th@t have someth1ng to do wlth the
Sambor study-are mentionod bolow. | | . | B
 &) imﬂroelootrlo Powor |
The C&mbodian eleotric enberprlses are controlled dnd éuporvmsed by the

u‘Mlnlster des Travaux Publlcq, and dlrcct]y'bolong t0. Lhe Servmce du Controlo 
{"des Baux et de 1'Pleotrlcxte.,;.
.b) Irrlgation : | |

Conventlonal 1rr1ga¢10n depends on th natura] w&tor reeources. Tﬁeré o
i 1o writton law of water rights in: the Mekong Ba31n and ite trlbutaries, 
 but sooial on&cr has been mamntalned aotually bJ communlty leadoxs.followg:'
zlng ouatoms._ | | ' | |
.io) Nﬂvlgatlon | RN ERU
) ther trqfflc on the chOng is controlled by the Dep&rbmont of H&rbors,':
f:_and Arrondiqsement do 1‘1Wﬁrau1¢que ol de la Nnv1gat10n of MLnistre dps |
- Trayaux Pubilos. _: - .

Ca) memery R
PiQheny in the Mokong ig superv1sed by the Deparbment of Rlver Iishery .

'.conducted by tho - Mlnidter of Economy, and a fishery 1&w-iasued on ﬂprll

Losa f




ﬁf:23rﬁ 1n 1956, the 8(Lh N 5. aw**thab regulates pureﬂwater fishery in

Gambodia }ns -been adopted. There are some people in "!;he ‘oasin who live on

| f‘Lshery, ‘and the mmera purchaee fmh from these fishermen, or, cutoh f:r.sh
':in thc bocng, for thear protein resourcos. Since waterw&y and drainage |

faclllt:es of the dam have not been 1mploved often, 14 16 considered that

:-1'agrxcu1ture and rioheny raroiy compete w1th each other for the utlllzdtion ;.;

_: of wator. . | B ‘

:f 5ed 2 Tho Internatlonal Laws-

‘f' 1n term% of 1n1and w%ter tran%ﬁortatlon of- the Hekong,i'Tﬁe-Tfedty-bf

'“.Navigatlon in the Mbkong and in the Rmvcrs ncar Lhe Saigon Harhor' whloh 13 -
Tconcluded by Cambodla, Iaos and Vlet Nam has come 1nto cffeot on the new
'year'& d&y of 19)). 50 far thexe is no 3nternat10na1 1aw or treaty of
”water roaources of the kaong, however, a few ba51c TOSOluthHS wors made

: abqut The Devolopment of Wdter Resources in the Lowar Mekong Basin' by the

 1‘ ﬁekong Commlttee heldiln-1957-and'1964.;"'

5.5 WADBE USTLIZARION

B 5 ) 1 Present

In the v301n1Ly of the &ambor dam sitc, there 1% nelther a hydroelectrlo‘}f.
. powor plant, now 1rr1gab10n worke whlch,]ets 1n water from rivers._ Colmatage;'.
_ however, takes ﬁlace in purts belou the dam 31te and adm1ts mud water tof" |

.'f.make oarth brought from another place., Vossels 9&11 malnly below Krable_ .;
- and few of them pass thc dam 31he which lics ahove Krath up the Mekong,3
._Also Lhoro are a 10t of wells aro dug for domestlc use: Ain the areas along
:_tho vlver and 1ts trlbutdrleu.._' |

5. 2 Potentlai |

| The reaservoliy Clllod Wlth uater to the bram after constructlon.of thc

‘i Sambor d&m hms vast potontlal energy whlch can generate 875 000 kllowatts -h:-.

'-1n the maximum power output and produce ?,000 mlllgon k;lqwattfhourﬁ_in
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o #h .t:}mlﬁ.ali &Velago u_r:ido_i." systfﬁm 6perm_;ion with {;he‘rm_&ii .pbwe.r Stl&ti_on. STt
- @akés.éﬁough‘ﬁéféf'avéilah3e to 5rfi@atd drab]é jand below tho dém aidng |
: the]‘rlokong. Momover, ‘the roaorvoi:c ﬂbovc Lhe dam ig to open water tI"LnS-*
'Portatlon and o offer varlouq' 1to for rec1oat10n._5 | | o
S If tho Ra Mong progeot and othor updtream uchemcs are takon 1nto account,
. potontlal benoflts ane 1mmense not only in nnv1gat10n but ulso in power'
_generatlon and irrlgution.. Influonce of tho Ta, Mong project on thg Sambor
'. pro3eot ia stated below 1n Chﬂptor 13, . | - |

554 3 Roserv01£ OperatiOn utudics

' Tho gross volumc of water kopt 1n storo wzthln the Sambor rosorvo:r is

(S

B nearly oqual to. lO OOO x 10 cubic mctros, whwoh ig to be operated in concert74

:.for navigatlon anﬂ 1rrngqtion a9 well ag: for powor generat:on. The;utlllzed
j.depth of water ls-flgured at 2 metres, 1est sectlons to he mended‘ﬁi%hiﬁ
_fa1rways should bc too many and lowcr intako should decreaSe benefited aroa:
  by 1rrlgation.. The effectlvo storage of water, 2, 050 x 106 Ouhlc metres,'f
‘TWthh iz about 0.5 per cent of the mean annual run~off regulates dlqcharge
'lonly durlng several months 1n & dty qeason. Thuﬁ the Sambor power ﬂtatlon
-i h%s nearly tho samo charaotor as that of a ﬁower stablon of run—off rlver
_Land 1rr1gated by the . Sambor réservoir 1u'1ough1y 18 (OO hectares in
1 area on‘both banks of the Mekong noar bo tho dam site. ThlS 13 equ&l to 35

'.per cont of bho developed area,_ Tho quantlty of water 1rr1gated from the

"-_-roserv01r, botal $o 238 mlljlon Cublc mntres. c

. Ag for the opcratlon ol thc roscrv01r, at Ieri three noclolu are to be
:made_hy1ﬁm quantity Qf‘water consunod for generatlon, sqbstygct;ng bqtht}w
néte&aporati@ﬁ-ﬁrééiﬁituﬁiﬁﬁ_f&ctor-and:tﬁé quéntit&?of.wdte?_irrigateﬁ'from-
| ﬁhefiﬂflows'ihtojthézreserﬁoir?- This_ﬁiil fep#qsenﬁiédSés'Qf'iafge; medium

. :hﬁd amall run-off within & dxy season from Jonuary to May. - After thad

;7 if;]@hi¢h nodel of the reservoir shall bo operated from the data of inflow

5-19




obsorved jn Januar,y and I‘ebruary of & year. _ ‘I‘hé mmmum”quantzty of wéter |
.."-_.ror genorab:u.on will be deoided :ln Lhe dry season of the yiaar, &nd 60 output e
nnd power wh:.ch ah&ll be gonera.ted am prcdicted withln the year :m advance.--

- (l‘he graphlc represon{.ation 01‘ reservo:n,f operation 'studies on Sambor P

"'.resewo:tr during 1953 to 196) 18 shown :m 1‘1{3 )-6(1) and 1‘ig b 6(2) and

'-”._"_-';‘:fho monthly avemge of powor generatlon and output based on I;he a.bove s

""-a,aswnption are shown in '1’&‘010 1= 15, Chapter 7' i_f o
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: GHAPTER*6;871mnﬁfnﬁ$oﬁﬂcﬁsf 3
6.1 INTRODU(TTON

The project aroa for agrxcultural dov010pmen1 ru?atod Lo Lhe Sambor dam

”' ¢ovor§ ]Oughly 60 k:lomotros On both banke of tho Mokong R:vor downqtroam

7 from the dam qlto and a]l bolongs Lo tho Prov1nce o£ Kratié IL 110 thhjn
'” an area of 4) square k:lometres (202,)00 ha), conta:ned by Lwo mcrldlans of
‘<f105 50' and 1060151 east and by two pala]]els of 12OL£' and 120 7’ north, of ‘
¥wh10h nearly 69,000 hectaros below 40 metzea abovc sea ]ovel wene studled.
::As a reault, 58,410 hectare thL boen found aaable dnd pzokod up aq the :;}.*”
'ﬂjproaeoted area, of whlch 54, 000 hectaros aro Jrr1gab10 ag ghown in F1g,=
"[(Locatlon Map.) .  _ _  :5; 1”' 3 ; : } :f-fﬂ'- .f___ﬁ_’{¥::_

_ Tho presenu Jnvedtlgatnon J‘ barted wwth 8’ v1ew to get data on: farmlng,-'f ;

S u011 1and ug e and irrlgat10n, nOGGbS&Iy for Jand charactorlzatlon urvey, .

L in ord@r to moaeure dovelopment potenbaal of Jrragatlon 1n Lhe progeot alea.i”

o Tho e Jtudles 1nclude uUCh fxeld survey afs s 011, geomorphology, geoJOgy, E

: hydrognaphy, topogwaphy, muteoro]ogy, wutcz rvquiroment and drannage - da- T

;‘horabory \:orku bupporb Lhoee surveyd on dOllu qnd qualltle of'waiey qt_thé.'

]”r Lcctod locatlons°

The method of Jand clas 1f10&t10n £0110ws the 31n0< of rebolutlans in ;;'.”

jl962 of Lho Agrlculture Foreqtry an& klahery Raqearch Uouncal, Mlnlstry of

'_r_Agr1oulture and boroatry, apanoqe Government.' The Gounc1] organlzos coope-_.'f

__ratlve syﬂtem dnd promoto rouearches .on urgcnt prob1¢m5 1n rosponse to now"-
Lrond; in. agrLcu1tulo of- Japan And.also thl land ola s:flcatlon were

-‘explaxnud by JJPGHLSL oxporl,u at tho JOLHL meeﬁlng of Bangkok wlth the . o..”

| '-ﬁ'Pa Mong Proaoct team held May, ]966

o 62 hwscnirwiom OF IAND -
| 6.2.1 fopormaphy
,Tho'project.aréa.iié in an lntelmodxatc zonc where the Mekonp ahlfta ﬂf'
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,;from a. mountarnous mone %o o plaan, and con31 t of an undujabmng plawn and_ 

a f]ood pJaLn, which viag dlqnected by tho frgin Jbroam of thc Mekong and

' fovied by w-' Lributrw'loq. o

eyt ey st L R e e e

. and ten Inlomo t:roe} on bo t;h bzmks &long the Me!cong. Na,l,uma] 1evees make a
' _steoply s]opa.ng banks, W h'Lch a,ro <onllen by noa:nl,j 14 moimcs abovo the Jow
"lwa,ter 1ov01._ Tne fa,r'ther Lhey are from Lhe bankcs, bhe. loue:r: tho;.r become in
the leveT 'fius doveloPﬂ 1nto baek marsheac mwhwh swamp& fnlled m Lh wa,tor
_' ‘o even :m o d_ty doaﬁon are found at’ p'Laoos rough]y 100 mett‘os from. Lhe ba.nks.
- The illd.'l’_‘ﬂh 1105 .in the ]owecst 'loch cmd the foxther becomcs a patch of o o
4_'71and apar‘l: from tho.marsh, tho higher isg a le\rel of 1and, and it attamfa .
_‘ hil]aldo ut a,bout 50 mob:ceq abovo Lhe Bea leve] . f['he low area in ba(,k ins :
:‘oovoreo, b:.r ﬂh“l:‘u.bs, pal,ohed with ¢ w*unps,, .CJQ].du a.nd padd,y Uelds. 'l‘a]] woeds ..
: _.'grow around 30 motres a‘bove sea lcvel, whlch oorrcesponds to flood e]evabion. :', _
.Abovo 20 mct‘ce in elevab:l on, hort wec,ds prlng, whl]e Hpurs e_gtvove,_j _begin -
- Lo grow aE, a,boul. 30 meb:cos a,bove sea lc,vel . S
. gg@ﬁ@g_ﬂy_g Thc undulatlng pla,m 1109 from 50 l.o 40 mel-ros a,bove :
. deé-]évej ahd?.g.t‘éwr; .onl;y sparse groveﬁ, beca,u'm the wca,themngr of both f;and
‘s l:one and bhalo is thln and &lao erodod confslderably Va]]ey bobtom p'la,:inﬁ :_'

‘-and concave rjlopcdg wha ch were mado evorywhprc b,y sma]l T-ivcrs and brookr;

'.-"'rmmmg only du.t‘mg m,m,f ‘JOQSOTl? a,re 11M11zoc1 mo,,tjy a6 paddy ;twlds and '

" grovr bamboo in parl,.

. Bum ed rivern cou.rﬂo On tho I’l{"llt bank of thn dam mte, Lh@ce ig a buried

river’ oourso of 5 k:l,lomoi.re.s 1n bfeadth and 1] kJ.lomei,re in 'u,nth, of whlch

.-""tho dchh i‘J o"bae.mrcd ‘al 11 me mes. | The burled river course 1.LG ovor 50

motre abow, s6a Jevo] and 1o ,,'nghtly hnpher than l:he aurrouncllng a.nr; grow_

demse foresba..;‘ | | | ‘ |
Tho tmbutarl.es of tho Mekong that made na,t,ural lOVOlJ with Fhedx depoql bo

. decnea;e ruzmmg watem conf,zda:cably dm*mg (hfy geason but bhey i‘lood in ' _

_. B Gh? |




) miny se'aséﬁ a:nd .:'-L_nurid;;ﬁé' o ack marsh “of ‘tho '_aﬁém_f rst.ream o 5
. p . 30113 e : ‘..- S SEEIEE | L O
Phe greabef parL of Hhe surveyed arca con JSLS of alluvmal voll, whlch .:
-oovar; 4(,200 heotarea with Jow humtc gley soxl. Thio puLB together, rough— i

 ;ly 70 pov cont of tho area._ Muoh of Lhc alluvxal 5011 ig flno Lextured, f. :7'

'-f';whiio mediun and coarﬂo tcxturcd alluvnal “50ilp are d1 trnbutod on’ natural

1GV00& ox p]acea where the%u maLevlals are’ carrled dmreobly from Lhe maln -

' stre&m of the Mekong through the 1nundat:on of the r1vor flow.__--‘-"

Gotﬁlng neacer Lo back mdrsh, 5011 Loxturobeoomesfﬁner, 30 thdt the 1and f .'”

dralnq WOTJG and has at places swamps ftlled wmth waber even 1n a 6ry season.’“

‘The alluV1a1 50119 are most]y undeveloped or. wcakly deve]opcd in 9011 prom ‘.rm'

- flle feabureq.

-On hLlly land u10pe adaacent to the ajluv1al pla;n rod«yellow podzolmc

f'lsoil 10 dnqtrlbuted. Lt ig ooaree 1n LoxLuro and conLalns poorly organxo

: 'matterﬂ and bases. In ihe botbom valleyt of tho hll]y land, Low humic gloy

_801L caused bJ oulﬁnvatlon of paddy fLGldu Lﬁ foundw-_ Hllly land conSJSts
? parbly-of qoil 3ntecgrad1no Lnto regur; wh1ch WoTe dcveloped from basalb a%.;f :
-pareﬂt_m;téiial._‘ o | .
'6 ? 5 Dralnagp

_ Dralnage Ln Lhe progecb area l& extremely dlfferent in 1Lq phaoo bebuecn 5:

wet and. dry BCASONG. In wob seadon, the Mekong rai es ltd wator level, w1Lh o

 flood Water flow:ng baekward in 1ts LrlbutarLoq und Jnundatoa, ooupled ulth
_runuoff fyom. the. trlbutarsou, 19 000 heotate or 56 per cent of the area.-':
-The 1nundabed,ar0a conblnue Eo hubmbrge for several months.l Towqrd dry
eadon, Lho waier levol of tho rlver e:nks slowly dnd flood wator 1s draaﬁed.'~n
| 'through thc trmbutaries so that somo of thcm dry up Loward Mavoh or April. |
l Watex holdnng capa01by, whlch 1* repredented by 80;1 texture, poro;tty, _'ﬂ
and - g:ounawater levol axre. all 1mportant factorq domlnathg dralnage class. -'

Back ulopes in natural 1eveeu of the Mékong are good. 1n draznage._-But, 1qw.'ff”
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 areaJ 1n thu baok and valley bottom plalns Jn hi]ly 1and 00ns1at of. c]ayoy
;0011 and ave poor 7n draanago. £t g preuumod from wator ]evol of many wo?]s
7-,of domestlo use, that groundwaber 1eve3 i 1nf]uenoed by ralnfall and waber
' _1evel of Lhe Mekong.-_ | | | | |
Dralnage of low area of.tﬁo rear dike 19 to depend on pumping oub.’ ﬁﬁeré__
T. 1s no drainage at prescnt in vain—fed paddy fmu]d of va]ley bottom pla¢ns
.:or in the paddy flelds whloh are inundated ahallowly'for a short span of |
Y‘tlmo whoro waber JJ draaned to lower, placeu foliow1ng the conflgulatmon of
 the ground,)'“ |
- Whon the'aréa'islirrigatéd iﬁfdryfseasén, gmﬁundwa%er.leﬁel méy ve ralsed
'.w1th1n the ranpc of ﬂoveral motres? with guh301l henng saturated...The wéfér,;
':howevor, i Lo e drained naturale as Lhe area 13 not pJaln ovor a 1arge
-area, but 1ncl¢ned OVLlywhero. s | |

4 Geolqu
”hu proaecb e, dg sltuated in Lhe JouLhern part of tho North Eastorn i‘

3 CaMhodla Plaln and is about 40 motreq hlgh 1n blGVdLlOﬂ of very gontlo slope._

o _There isg a qmall probrudlng hllltop, Phnom Samboc,9( metren hagh above aoa

-”fdenae Covents alao grow. here.

?lovel.a

: Baao;rﬁckéiiﬁ‘ﬁﬂéfafea:axé_édmﬁrised iﬁ-IndohegLaﬁ fdﬁﬁafibﬁrwﬁioh 19

fuﬁhg main'body_Oﬁ_lﬁdonesian'(ﬁassif).:'Strata in the aréa conpist ofIShale,

ééné éfdnb,‘f#ne mﬁd Lono and thelr layers, and aro genera]ly ca]caveoud in

‘giﬁatﬁfé:L They are scoompalngd by Lhin Jayec~ of 11mesbonc and oonglomorato

uncommonly Those b& e«rockq arc covered w1th alluylalor rogidual “0113¢_.
Fine sand j malnlj plled up ¢n thc fluvxal regaon and 31Jty 403] of me;

‘dlum plasLloJLy and clayvy 301] of hlgh p]d%tchty oocupying lowland

: boLh bznkd along tho Mekong, where paddy fleldu aro cultlvahed in wot $CaB0N.

fThe h11181d0 reg:ons on both bankﬂ of the rjvor are coverod thxnly w1th

weathered r051dua].a01l exposod to weak 1atorlzailon,_ Sparse groves and



‘ ‘I‘hc allu.v:l.al {5011 formed by the Mekong Rwor is the most i‘orl.l.le of r,oi 18' e
~ih Lho aren. of whmh a,n.lty Loam m ut:..l:rzed. ag {'J.elc'i& while olayey ﬂO'Ll '?s |
.oultwa[,od 'w pa,ddy fle]dq. Low humic g]ey so:Ll is used ag. po,ddy f:l,oilda -
'_at bottom vaL.Lo;y pia;ms in mll;sr 1a,ml' H'l.ll_}f land,s -ory \rhich pamse groves
'grow and SOilS on which f‘ore.q{..s becomo denae, a:ce red-«yellow ‘[)0(14’;0110 aoil. _-:
__whieh is poor in p‘coductwmty. In oi,her words-, paddy a“mldg a;r?e Ais tmbuted; .
in. aj.luvw and botion valleyq, ami dry ﬁolda 1:»e on nabura.! leveea and back L
g .La:ncl on Lho Mekong and LL.J Lmhutarms. Co.Lma,tage, which is praoLJ sed every-- o
".vrhere a,long the r:wer, m ei‘foctwe mcasmm : .i:o feri.;:.la.ze.-_fa.elds w._1.t;h mu_c} :
o Paddy lie]da grow mostly 1n ralny doaqon padiy and at the baok of dry :
"_flclds, those for dry season paddy arg. oqtpgred. fTho formor, whlch rblled
:.on f.‘lood and rmni‘all,- hafs nenher 1rr1ghtidn?iésewom a.nd oana,-l no*c sm agm- S
'cu]tural roa,d.. Boeng, a rrwrf_,hy natm:*al pond is tho fsov.rco of. 1rrngat10n ' | | . |
| _ 'water, wmch is supplied Lhrough ditchos. Thoro a:ce only a fow 1rrigated flelds, '
th ch aro dupplmd wa.th water by pumpu or hwnm powox-. 1:1 upla.nd fields o
'mosLly mai.&e., tobaoco, mung beon, 'scsame .and poemul. are cultlva.hod and somef._."_lr X
-flelds grow oucumbor water~mcloﬁ and ugur cnno. - | . -
| Capita] other than reclamatlon cost in qoarcely anedted 1n fanmjand.
Pvery foresb and waste 1andus 5tate~ownqland pelmludlon must ho roqucabed
'rrom tho governox- of the provmco 1n ord(,r to 1eolm.m Iand.' Gal,tle a.ud
buffalocsaro brcd fox fdrmlng use, whxle plg and poultzy_are bred for ;f"*-'
moat u,se. All of the ammulfs ang left free and p'raze on graeu uprung in
' wasteland and foregtq, wabhouL foodataff oult:thod.r In general,‘cultlvu#ion""=3
ila practmod mo.stly wi Lh fa:rm 1mplomenm by cwttle or human powor, and fer-- .'
_ tlllzor &nd Lnaect101de aro generally not usad exoludlng Lhc oase of flGld

1rrigat10n.



6.5 SURVEY -

6.3.2 . Goneral Riscussion

.It-can‘bé éaid grévity'irriéatiOn iq.pobéibleﬂphjsically in.a'vefy'lamge
.-&rea 1yﬂng bulow about 40 metrcs abovo soa 1»ve] down Lho Hekong from Lho dmn:_
f ﬂ1to.. The 1ovol land below ahouL 40 metros in e]ovatlon, however, 18 & long .
-1narr0w arealbolow the two large Lvabutartos, Prek Te and Prek Saop, whlch |
'.oocupy 1argo amcas on both banks Of Lhe rlver. As w result tho area to be

4 surveyed i% llmlted Lo 69 000 hectared of 1and belou 40 mutres 1n olovabion

| w1thin the prOVane of Kratio, 1eqL deve]opment of the aren. should not bo

uneconomioal by-mean of gT&Vlty 1r11gabdon._f |
And furthcr, 38,410 heotaros are ﬂclectod as tho progcot aroa, COH&Jdeﬂlng
_pOGJJhlc 3011 produot1V1by lndlCOB badod on Lhe 901] qurvcy and bOGLdl

oharacterlstlcs,“ As_for_mrrlgatlon gources of therprogoctcd aY00, NEASUTES

- ﬁuitabie.for?thé tefréiﬁs'df iﬁﬁd‘aré'to bc”uSéd; guéh:as local trjbvﬁarios,_'

.'-,ponds and waier pumpe& up from the Mekong, oxcluding in Lhe vicln¢ty of the

“dom & amte._. S
o Field survéyg'whichrgré diﬁided:inﬁd,fﬁur-éaﬁégofiodlof7faiming, laﬁd uée;
. ubild'énd'wéter'éuﬁply,'ﬁeré'cérriéd 6ﬁt froﬁ T965I£0'5967;.as f6110ws,-‘
Parnﬂmg Rosoroh on ‘the aotual condltlon by hearlng o8 we?l a8 colLocbuon .
”:of data from the agonclbs concorned were onrvxed out in order Lo seize actuall
farmlnga. | . | | |

Land U_g Actual land o was survcypd.by mcanq of ﬁtatisbios and 7GCON-
nalssanco in: Teforunco to fertn?:ty, terra1n and, in purbloular, lnundatlon
.n.of Lhe area. jii- s -
B Soi& Terralnu in Lhc area were c]asq:fwed,by means of topographloal maps o
E. and aerlal photos, 50¢1 5amples of modcl 5Lteb wore col]ectod in relatxon to

' every phyalcal feature, and laboratory andlywls wass Cdrrled out in phys1ca1

'and.chem1ca] naiure of the 50118 neceqdary ho dOll and ldnd clasqlfication‘
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And further, oil micvobo aotivity and flora were investigaied xn the pr0~  ..'
'”.1 file of eaoh.exemplary soil R
| ater Sup1lx MeLoorologzoal and hydrological data observed by the
'_Omnbodxan Govennmont were coJleoted and analyaed¢ Measurement and ana]yals
y were carried ouﬁ of msteorologioal, hydrological anﬁ erxgatxon water by
':means of tho gaugou whaoh the qurVGy team sot up ai Sambor._ Actual ouatoms
' of water supply wore survoyed by hearlng and fleld invebngailon in the area ;-
-  and colmatage. Tho water supply peoullar to Cambodla, dnd inundatlon in e
_ii.dry season wene 1nvest3gated in partlou]ar.{: _:- _ o .
o Provxaxonal bench marks wore et up 1n the whole surveyed axea, geographL* :}:;
oal features in tho area were meauured tentat:vely and. mcadurcment of water |
lulevel on’ the Mekong IGT) canrled out 1n order to plan 8 oonetructmon progmamme{ -ff
| Phe Camhodlan Governmenb and tho Unlbed bﬁates Army quppllod the survey |
:}%team w1th varxous maps ' The ma@s whlch were umployed mostly were ones on
'the <oajo of one~bo~f1fty Lhousand publlﬂhed by Lhe Unxted States Army and

: 3ones on the soale of one—to~twenty thousand apeclally made fot the urvey by ;i g

"1-the Cambodzan Government.

'.ﬂ:6 5 2 TOpographical Qlaaaxflcatlon Categormed
The Lopographical classaflcatlon map Whlch wéq made from aerlal photoa by
‘mﬂans of topographlcal analyais, arc Jhown 1n Flg. ' ”.' | |
Acoordlng Lo the map phy31ca1 foatureu in the area are divaded into elght |

_.categoraes ag follows

Hmllv lanﬂ.slqu oftertlary rocks lles at the hlghest lovel and cons:ﬁts  f
- mostly of sparsu groves prow1ng at dh&ll@w foundatlons and partly of aense ﬁ -
forcsts. - ‘ ' . | o

Vallqy bottomﬂplalns 1nSLde hllly land are plalns formed palmabely by

| tributarlea, 1argo and small, of the Mekong—and gTowa mostly'rainy soason B _'

paddie

Gentle slqpe in mounbaln foot in a reglon whloh shlfbs from hilly 1ands f

e



- %o low ereas including mavsh and comprises of calluvial soil in mowntain foob

bci_hgi: most Ly _taiea v

Hidge'in na%ur@i lefée isrtho hfgher part of the natural dovee madé by

the Mekong, whloh muns along tho river drawxng gentlo ourvea, and makes mein

passing roadn¢

Baok alope in: tho natural levee 1u back slopes of levees formed by sodin_ :

mentatlon of the Mekong from rmdges in. the natural levee Loward protocted
1ow~lands, tho greator paxt of whlch 1nundatee in rainy-seaaon, and is
oL utilmzed as dry flclds, UhlGh are the most festllc in the avesa,

Sedlmontod araashv tho ﬁmall rlvera in marshy'lands are natural 1evees and -

doltaio areas made by gmall trlbubarles and aro moatly 1nundabed.

Low areas 1n baok of the r;vor are the 1owebt area wathin Lhe dreao

lyang botween 14 and ?O meﬁres in elevation and axe: oompletely inundatea
. in raany season, boxng scdxooly utllxzed, <_ -:‘3" | |

Lakes, ponds or shallOw ooncave aread in back marshes ofthe nivex aru

areaa 1nclud1ng an old raver bed, an old moanderlng route, reﬂxdual pondq .
' f:‘and-the likes They are puroly inundabed in rasny season, whlle most of them =
‘are, filled W1th watcr Lhroughout o year. e

6. 5 3 8011 S _“JQI'

(&) %eml Glassnfloatlon

On thc ruconnaamaance so:l survey in 1964, 3011 in the survey area ie
olasglfied lnto flve 8011 gr@ups af follows° )
. L :_ - o '_ bnlty dllﬂVlal golls
.“'Allujial plaih. Clayoy alluvjal 90113
_ ’ : Podzolzc reqiduai qo:lq

f:Undulgting.pl;iﬁ . . _="01ayey fan %Ollﬂ
- . o _ L _ g Podzolzc Sandy 80118

86 the zosult of the basic soll swrvey in 1965, bho soil in divided dnto

_fifééeﬁ_soiiAseries gg.ghown.iﬁfﬂﬂﬂeééi;_"Cdmparisbn:soil Series éhd:Great 
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'501] Groups " _ 

Tho gremter parh o? qo:?v in tho survoy aven ore a]]UVLal soqu, whach
” ”0ccupy 47,700 heotares, ?D per: chnt of tho whoTo ovca._ Thn 3011 proflle
fe&turos undcvoloped or weakly aevolopod "1]uv1u1 ao;1s whtoh are grouped
into n:ne geries on- lho ground or qo11 texture and drqlnagc |

Over undulatlng plaing rudmycilow podzollc 3011 lﬂ dastvlhubed, of whloh

'_-red membor ocoupmca hlghor plalns and yollow member 1Los on lower plannq

o and in rcgions adaaoent to alluvial p]amav Yujjow membar ig. dLVldﬂd furhhor
iﬁlnto two sor;ea on Lhe ground of estLonce of tortlary beﬂ rock |
' In bottom valloys of undu]atwng plalnG, Lhcre are 1ow humlc g]ey sowlp.
oaused hy paddy culblvatlon, whlch are groupod nto two bOTlGS on the
_fground of soxl texbure. In Bo Leav and Kanhchnr, soml wntergradtng Lo Rugur
. 0ccur5, part1y, WhlGh deve]opod frmn oaua]t ag pdfcnt maLorlaL._
801] o]asuliwoablon 1nto flfteen serles iy baqud on'. 401] co]our, pro un¢e ;
r;of mottles and conoreLJOn ‘and.- gmavol conLonb, whnch are qhown Ln oolumnar
aect1ons. F1g. 6 €. qhows oxempJal_co]umnar %OGLLOHS of var10us.qoxl'9cr1eu;'

(b) Land,

,.w.‘.-...uh..‘ ..-........___......

I@nd c]aqojfloatlon rcst on the bqéwa of a é]ad ]fication'mcthod, Whiéﬁ':
.wae resolvod 3n 196? by Lho Agrmcu]turv Porestry and Plﬁhory Conncxl, Japan,
:'and shows gradmng of both dry and paddy rlelds in relation to productlve co~7
pabl]lty, The resuLts are desoribed in Table 6 2 (a) and Pable 6-2 (h).

The sLandards or land c]asg1f1cat10n aro baged on grades of Ijﬂ1tatwon,-
:;iﬁhaéardu_and rlBkS of dOJ] ddmage apainqt nomnal ylolds or vighl soil contrél
'as followa°. ;;'. | _‘ |

'blrat clasa,. 1and predumed good Por qut1vaL¢on i whlch thcrc are
'ijscaroely not only llmntatlona on hazardq buit alfo T1bk of 8 aoll damage?

'Socond Llasa,- land in uhlch Lhere arc a few Yimi tationhs or hadardﬂ, or.

f somewhat r;uka of soi] damage, | | |

CPhird Llass; Tand in whlch conqjdorabLe ]1m1t4tlon o haiaﬁdd exial, o
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:'falrly gravo r1skq of soil damago a£e ﬁOLn ahead;

_“Forhh ClaB. ' land Oxtremely dlfilcult to ou]t1vato in wh:oh very ]argo  T

-:llmltatlon or haaardq, or gravs rmskﬂ of 4011 damagc aro suen ahead.‘;r.i-ﬂff-j

'. ; Of‘ all so:LJ ‘poxies in tho area u:m.royed, Lhoue to whwh the p'c'oaoob area,.
":jbolong m‘o ad i‘ollow . - | | -
| K@Mg;serloss, weil drained ooarao toxturod aoil hav:ng moderaLely deve; .-“"
.1oped prof‘n.le. J“L belongf; o the yel]ow momh(,r oj‘ rod-«yel] oW pod?oho r,oﬂs -
__and ]n.es' on hl.l‘ls at Soap in & 10ng, naJ:':r‘ow atr:sp 1and wh:xch r;t:r'etchea o
_'_C'outhward from Gh'couy Banteay- . 'J‘he 1smd is cwercd vl Lh denfse forosts dotted
':w: th wauds and qoa;ccel;y elth@r mundated in & raany uoa on or oroded. K .
Pgmgglo s_e}_l._gs_.v‘ med: wn Lextured a]]uv La] ml hewlng weaﬂ ¥ deve)opeﬁ _
: : prohlos,. ‘fhe proﬁloe consts t of many buriod: 1aye:r's ca,uscd b:,r inundah on. -  3
| IL :1.9 dis Lrlbutod mamly on T‘J (lgﬂb oi‘ nabu'r'a,l Jeveeq and on genl,]o <slopoﬁ
:[‘(:»Hov.rjmgr na,’t-u:cal lovce at Jamau a_nd OhhTong dlbtmcts tmd m 1nundated
' in phcos in 3‘&1113' 'aeasorl wln.]e it had soarce]y t‘mks oi‘ ero ston w.nth almo.st
even phyfaloai featureu.' 'l‘l.ur'.[‘ ig mentloned bef*ldes shrubs a.; vegotﬂtlon 1n
':thc axrca buL most Jand m*e utilmod ac' fa:cmjand, in whlch banana, tomato, _
: malze dnd dry land rice arf, cu] twabed. _‘ - | |

Bos Leav SOT‘:LBB.. Pive. texburocl alluvmal 01l h*w;.ng wea}fly devo?oped

' profﬂe. ]t has wear{, biool'y a,nd o{‘ten gramlla:c JLTU.G Lw'e made by aoi.w:t_hes

of ea,rthworma an(l Lhe T4 ke zmd ]1a.3 manga.nese mo»ﬂgs,but Jt ig noL z,uifered o

by g]eyzatlon Lhrough tho whole pvof'n,le.- .[L is d]..; Lmhutul on na,tnral loveoe
made by tmbutames in back Ay h and ia 'mundated mosLLy in -naj,ny seamon,
_'huL ia noa:cly proteol.cd ;i‘rom oro sion hecau fo l'.he phyutca,l foatu.res are a]moa{.
: even. : In ramy ueaqon poanuts, maiz:.e, toba(,oo and cucurbll.aceous planbg ave”
cultwa{,ed, wm.le bamboo grover;, kapok wnd banana ;g:r’ow natural.l.y. |

Ru(ssel Ch ar wrn cq‘ poor]y draim.d vury fme textured Jow—hum:o g].ey .>0L1.

T4 haﬁ, woa,k biooky structuro in a hormon zmd mottlefs wu,h"m 50 contn.mc,tmd.

' :HOI‘? zon' di {‘feren[,:n_ahon of Lh]o 3011 15 weak. It lmes malnl.y aroum} baok

: -6:3.3_



;msn' ond 1o }séa;réeljr 'u't—m z'ed DaCaViH it is mogtly Shundated for o Tong
torm in Ta¢ny soadon, from June to ﬂovcmber. Graes is.mostly fréwh'naturalw'
Ly and uhrubm in plaour and dvy BEasoN. paddy are. cultlvabed only unLo ‘part~
Ay | - |

Sambok GPlOJL the finest of the 10w~ﬁumic'g]éy aoils'distributed éh'

'.';a]luv1al plainﬁ in tho areH, Wthh i very flno toxtured and - draans moder-
i'dtely wojl W1th it& dlstr1but1on the.largost in the aron, the soil OGOHPLOS
21 400 heotareb? 1]06 on a]luvxaj plalnq ﬂandwlched betweon natural loveea  '

‘and haok marqh, and dg 1nundatcd for one or two mOnbh Ln ra:ny qeaﬂon. It
'fjle xnfluenced rathbr qoarcely by groundwater and has some moLLlyq w1th1n 20

cent1mebroa from the surrace but never bolow thab ]cvoT %hrubs, bwnboo 7
".groveﬁ an& Lurf grou natural]y dn the aroag while tho 1and iy ut;lmzed-
partLy ad dry or paddy fleldg in'a. dry eason. . o |

Eghghgggigga Vury ilne Lextured 1ow~hum10 gley JOJ] dlotrubutod at bottomr
'Vvalleys withxn hllly ]and ab Jamau, Chhlong and Prek Prasap. It prof:le

s modorately developed and Aron. andmanganesedGDOJit -rre soparated in

'%ubsurfaco hor:zon oaused-by paddy cultivatlon. The greater parb of thc sbil. '
are cultmvated B3 raln—fed paddy'fjclds whloh grow ralny seagon rlcg;

(c) Iﬂnd G]&b&lflC&LTOn and Lond utlllzatlon

-:  Phe present 1and uso in, Lhc prodeohod area 1d checked up-with land
‘ClaSSQflcitlon and producblve po%%lblllty grader of land ag in Table:6~3.
Accordlng to thg Ldbl@, 1L X3 .'econen17ed thal second clags and part]y tho
thmrd cl&as of land An productlve p0301b113ty are clovorly utlllzed o8,
farmiand. Thc groater part of paddy flold IS ra;n—fcd in reiny seagon.

thch belongp to Roha sewicn of tho thivd cla;u; aithbugh thogc for dvy

-'_acaaon of Smnbok series whlch Land catogory helongq to the fecond claq

are rathor ﬂuoorxor in productlve poa¢1b1llby. Actual Jie]d of r:ce,
-;'however does noL nocesuarlly GOIHOLdL vith thL productlve posq1b113ty

| .because of vnraot;og pluntud and irrlgataon faczl1tles.
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Land uch for qpardc gmoved and dOnae rorests bolong 1o tha third and
"fourbh c]a%ses Jn produotlve pOS?Iblllty end arc Loo dlfiloult Lo u{itlzo for:
_%farm;ng. The BW&mpS whxch are 1nunduted in a ra:ny qeaqon OVGTJ yoar, aro i
'graded'mostly.to tho:socond olass Jn productlve pOdGlblllLy, and are d1vidwf
ed roughly inLo Hwos . 1and 5uxt1ble for dry flelds whlch condlqts ol ﬁlJt -

:  10am or 11ty clay loan in 5011 Loxbure, namcjy Péngro and Boo ILéav aor1us~-

"Jand Jana dultablo for paddy fleldB Nhneh comprlseu of clay in soil texbure,;

' namely'Ruaﬁon Ghar, Sambok and Mﬁreum orJes. r | ‘

(d) 5011 mloroflora and their actmv1ty '

Hicrob1¢l actlvnby AL bobh paddy and dry flOJdS, chemloal ﬂyntheala of

" -anmonlvnlld Lhe most actlve rn alluVLa] 801Le whloh Lu f]ooded Lvery yeat,

fWhl]P st unculblvated Land, thg sythoals io Lho most acLJVL Ain l:bho&ol and
..;the loa L acLLvo in vortlsol. |
At p&ddy flelda, urease L? actlvabod more ln nlluvxal 00110 Lhan.1n 1ow~:
1 hum10 aley. soi]a, whjle at dry fmelds more 1n al]uv1a1 ﬁOIlﬁ WhlGh uuffercﬁ R
_1eus flood.- Asrf0r unaulblvated iand, urease 1 morc actlve in ljthoqol and
| vcrtisol but 1cas in roduyellow podzollc 901].-_ o |

Oxygen uptakc, whlch igan 1ndex denob;ng potent1al aotlvity of 8 mucrobeg-

7'f1u not 90 1arge in e y of 301l¢ in Lhe arca, w1th red~yctlow podzolic soil

_the omal]ost, and showa neneqs:ty for supplylng organlo mntterﬁ. Becausc

both dry and paddy fchd anre+$e degrce of concrctlon in dry'do qon, 1L 13
':necesdary Lo supply organlc matbere in ordcr bo 1mprov» tilth of goile
Mlcroflora Any JOlJ Jn padﬁy fle]d eontlnueq to huvo characberietjcd of_
-.microflora of Lhc 3011 under'waLerwloggod condltlon, Nhlbh ig rich in bacto—_
J:rta and unaerobatlc baubcrla and poor in: fungi. And-ds Lhono are ,ﬂqlfur ro-  f
| . duc:lng‘ bacl,@rla in no. JmaU mimber 1:1 Lhe 801, 1,.1L ig ess ent:ié;l, in.ou'l-'tiva'hiilg.
paddy fleld rioe, to bo oarefu] wmth waler conbrol 350 a8 not to oauuc abnor
mal reductlon. | o
' Furthermore Lt is neoes sary ko be carefuL w1th nltrogen logs éaugcd by

- 6-16



.uot1v1ty of nmtrohacter and donatrobaothr, é jt g a@eumed that any type off*
-.JDZl]ﬂ m paddy :t‘meidn mc]udos a 11?39 number of m trobaotor and demtrobac«
or and thu. dwmlnnsheq fcrtLllzlng offccba of nabrog@noug mnnures. And ‘
Cdt 1a.also asuumod tth rlchneua in b]ue-gfeon algae on Lhe gurface of
 &31uv1aJ goil ab well draanod paddy fjelda 13 hLpruJ Lo 1mprove ﬁ011 nlLTO» _ ”
' 1 gony beoau TS h?uoupreen algan multlplteq in watar and La?e Ng gap inLo JLS ‘.
'-.mlcrocelle.__. . | 7
IL ig charaotﬂr1dtlc of Sii‘in dry'fiéldS‘fhét'iﬂ'hés'mérc'acﬁinomides.:
*than soil in” paddy rlcldu.' ithor of boLh eomls has a good many number of
“_.nltTOdetOT and,denltrobacter and it i requlred to be carefu] 1n handllng ‘   |
- nltrogenous manureu in ramny qea On.. It is to be paJd aLtenL1on Lo thab
 -wa9te land, tou, lS abnndant in acLlnomycee, act1VLLy of nltrobacter and
"._.denztrobacter dre vngorou&, and bhc soa] 13 apt to Jack for nnLrogen. '
.) 4 Ighyolqgg | | .

(a) lnfxlbratlon aind - waLer holdlng cap&c1uy

Inflerat1on of wabor 1nLo burfaco “Gll and. ]@Jerq noarby varloa majnuy

”:'according to 5011 texturc dnd pjoughlng condltions and 14 reoognxaed a8 10»9 -3}7"

. Lhan 120 mllllmotrcg aL c]ayey oOJl and 1e 38 Lhan )00 Lo 1, OOO mmljlmetres‘ '
 at 10am and uandy u01L in dry fleldﬂ. ' | L : -

In paddy fleida leled thh waber, percolatlon ¥ 48 m1111mobves per day
_'dt ]oamy ”011 in raLny eaqon paddles and ]8 m:llimetrea per ddy at c1ay0y
. oil in dry geason paddLo on Lhc averagc.'_._ - 3 ;.”}J | '

[n Lhe 5reater paxd of JOll in the area,lméx;mum water holdlng c#poclty L

50 to 60 per cent fleLd capaCLLy whlch wo:sturc remalned aiter extfactjng

 [5Tav1tat30nal waLer, i oa 11tt10 undor 50 per ccnt dﬂd bhe wxlt;ng po¢nb ig oo

6 to ] per cﬁnt,' Thun, aya1]able m01bturb uhlch 1o abJe to koep pl&nts

"_ al:ve, presumed roughly from 20-40. 25 per cont.--ﬂ

Althoubh thOGt all Lhu 90113 hold waber more than fle]d capaclty ncar to

qaturablon po:nt an ralny seasml.‘ Many bOllJ havc only evoral per oent

' _6.-1{3:



Qf'ﬁatﬁfg at‘lcast;.near_tﬁe 3urfaqe;of the eartb'toward ﬁhO'end of dry sﬁaw
_B'on', | S - ; : ‘ ‘
(b) 1‘%10.@1 L,Y
Po’rom {,y ol 3011 in the ’II‘O& is 0o much aa 50 to 60 per oont equlva].ent
._ to maxunum watcr ho'ld,mg capac:tty. '['f{.‘cctlve poro<'31 ty is prefswued to be
aovera] per cont over: Lwen Ly whlch jfs also equal l.o tho avaa}ab]e mowturt,._ '
Pw]d oa,pamty, whwh Jb nt‘arly Oqua,] Lo wate:c holchng ca,pa,clt,y a{'ter 24

hours '-of 501, 1 satura,t:lon, stand in 1nv9me proporh on to uppa,ronb-«speclfm

gramty of 5011, as in fshown in F1 g. 6 2, Wi bh- i.he f‘ormor cleno’u,d by 1‘0 emd

: thc lattor by Sa.- The flgure mdlcatoq a?.,o the rola,bwn between Fe cmcl ‘39,: ‘ -

_ by 1a,nd u.,e e,mi bhoreforo ohamctcrlu Lno of poros:l.ty by ]and us o, Loo, oa.n '

| bc :J,s.;umod from it. g |
Dry f:Le,Lds in Lhe arca con.,mt nn. allt.w:tal pol.L oi‘ ”i]ty c]ay, whlch is . o
'doa'lvcd :E‘rom mcacooua dllt and deve [oped '*Lrongly in gfr'anula,r oLv*uchr’e
.‘.’l‘hey have low vs.lue in Sa bub the lnghost in I-c. Spar.sc goved grow on :
Jedlmentary .3011 of }nllg,r }a,nd conl;eu nmg grr‘.,vcl or on T(‘bl(lufll ;3011, demv—- '
.e(l from wee,i.ho:r*ed fscmdqi.one and- C‘hcvlc, and ozthor ‘of thoso 8011 has sl_ow,...
permeablh’uy a,nd ulso hap htl 0}1 valued in Sa b tho ]owo.:ab Jn Fe

' Padu},r 1’.‘101.(1.3 l.u,e on s.L'LLy or chyey aJ]uv:u al goil as wc—ﬂl ag on {‘séd‘:i'ménn-.
tary {,OJ.J. dnd djstrabutcd v1dGly bo bwecn dry {‘1 (,].d and spargse grove group.s '

"'.Ln Flo‘- 6~2. Donse foror,w are pro umed to be on a,lluvuﬂ so;J on a bumed_
rwor course. ‘ The “011 has modovabely rapLd pox‘me ability with 1“Lﬂ Fo lying
- mldway batwwn padd,y 1‘1e3d-3 'md ‘ma.rso forests, G'ra .sj,and thai; ane swamps
_ ucsus,]ly munda,ted, aro almo.gL a,]I a,J]uv La,l in .-.:011 and its valucs of Te are
.nearly oqual Lo those of paddy fi eldq. MPhus it io preuumad thal. ailby 0011.'
"of 1.}10 {_J;I‘&Sdlen(l is <,h mged to r}:ﬂy iw]cls and c,lagey 5)011 Lo oqddy .f'l.eld"s o
Wi thouL much tt'oublo. '

(c) Qﬁgw}ﬁﬂ@.?ﬂ |
It}romdwatmr— sl.a,tt,d unda,r' Lno prpcgdlné (,h&.pl,er W_é:;l‘-éj;: Rosoui‘oe_é; s

6~18



| Weter Folding Capacity After 24 Hours

{Fe)   .   |

cof Soil Saturation.

" Flg., 6+2. Rolation Belwoen Water Holding Capaoity and =~
s - Apparont Specifio Gravity, Lend Category = .

~ peddy fleld (1965)
any field (1965)
e U ees)
;[swamp.;“;c-;(igeﬁ)””

. donise Lorest(1965)
spase grove (1965)
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(ﬁ) an_@lgon |

“Jatcr 10vel of . tho Mékor:g .LS ra1 sod in 1?&.1’.‘:13,*E r}e'aéon ao that fl:oo.d ir}un_cla;"
Lwon w ca,used :i.n . con.;:n.dewably 1&1'3‘0 area on both banks of‘ the mven e
i,hr'ough tha, tmbutarl,es._ 'I.‘hore ane di {‘fm"ences of 'pOI"I.Oda undor mwxdaimn _
:zmd the dopth of water in dlffer nt localw l.lefj, which are important f‘aotom
in. pilamnng te:rms of crop oultwatwn, orop rotatlon and co]matage. Accord—
-inp‘ to Lhe méan va,lue of :,rearl;,r J.nundat\ on pomod&; aL va,rlouf: 9:’1,’60:1., 60 o

.days a,‘u Pz‘ek Saop 15, the sma‘l lef;t, “10 5 day al- B*mg, Mokoy the La:r*gor: <md

'90 da,ys ig on’ Lhe aworago. An examp'le 1'3 obqerved 1n Pyl ohn ek" who:ce

‘ colmatagu im. bom’ dovoloped, cmd 3. Lf; pemod undor .mundam on 13 roughly

300 -dayp. Prek 0h10k otandc, for " a miver d.ug aztif:-_m ally M in Camhodlan.
(e) Mﬁs_ss&m@-i@_&,
In Lho su:cveyed ares, cohmta{re ha buen praottsed Cor a ]ong Mme ag-

" mes.ns to brlng sedlmcnt j‘rom the: hiehongv d,nd wsrp. f&:rmJand at such "pvck

B 'chmkﬂ" 'a,s Rhu.m Ka,nhchov and Khum Saoo. ‘I'hc mog,t fertlle land m Lhe arca

L a,ro dly f1e]d-§ ‘.1n hack lfmd :m natura,l 1evoes, whlch is Lhe a,illuvs.n] goil

"broughi; for‘ o, 10ng tlme dlreotly by the I\iokong or by :meda,hon 1nto ba.ok

. -Land tmrough 'L'L 'l.mbuta.'cles. ‘

In the proaoot a.rea, 1L m reconunbndabl_é to make a'ué'\# pién bj n_uaaﬁs o’f
_colmatagc i an. 1m\ndated sone whcre nabural JLveess are relabively narrow in -
’na,ck 1zmd oi the M(,kong a:nd to lc,t in qecumon{,, reclaJ m dry fields and grow
‘:.-..d]‘y fiold crop.s. - | |
e ‘I‘ucbxdl‘oy o{‘ the I\Iokong is cau.sed by the finenc.jr' ._of soi',s' "obrplposirmg-x;_j.ver-'
beds and there m no rema:ckable (llt,"f‘ ence in compoqltlon of oilss from-'l;he.
:.uppcr reache to Lhe d,own roache" of riyer. 'Ii; g prcr,mred Lhat ;30d1monl.

: Qoours - noar'ly um‘formly over: Lho wholt, rwcr'. Is the piven is, damm:,d, .qedL-

. ment . shou"Ld occur Just b{,'Low tho dam S'I.'bO and 11, is aasumed that f.aechment

'concenl.ra,taon ik not fa.r' dJ ffwont i‘rom the preqent, gi Ludtlon, Thug 41 i

"”:.-cxpecl,cd tha.t proper demgn.ed feed cnna,ls alJ ov oi‘fectwe warpmg,.

6‘-,-'2'0_ '



Plmrdefa gLl TR B

Valuos of evapoﬁranspiratlon esgentldl for planning Wthh are calculaféd 

"after Blaney«Criddlo formula, are 6. 6 m1111motrea por day in dry season and f _; 3

 :4 8 mlllimetreﬂ per day in ralnylseason w:th cropplng faotor seb at 1 Oo;-
H6 5 ) Imnd Uue . | . | o |
, Farmland rate in the TPOVlan of Kratle is only one thmrd of Lhe ratlo 1nf

*_the whole of Cambodia.: The Earmland in Lhe pr0v1noe comprxaog dry fleld of‘:-'
ﬁZIET per oent and paddy f101d of {5 por cenL and rate of dry fleld is about
',tW1ee the rato on. the average over 411 tho provxnoee.E Parmland of 5) prlcadly
'.lccnt is dlqtrxhutod in orok Kratle and Srok Chhlong dnd the rate JS low on ? 
the ¥3 ant bank of the Mekong. e | |

In general, houueq and f:olds p]anbbd w1th peren1a1 orope ]10 on rldgeo-_'

along ndtural 1ovocu of thu MekOng.‘ Dry fleJd< are dlﬂtrjbubed on back GIOde o

in natural 1oveos w:th & range f one bo three kl]ometrem and stroches 1nto
| :1nund§ted arcas 'on bhe rlvor and 1ts tr;butdly Paddy ch]da dr ultuated Ei.i
f'in.lbw.iahd of bhe_;pundgte areas and in 1ow plaoos_along the othgr ﬁmall
-trxbutarlcs.  K | 7 | |

4 PCElOdB of 1nund4t10n 1ast from the bupﬂnnxng of Ju1y Lo the. mlddle of
Ootobor and are numbored 60 to 100 ddyﬁe‘ Undef thc condltionﬂ, varlou& rlce a

-.cultlvatlon Lakon plaoo aq followa.

' _Hatif'(Farly rlce)'r ; Souod 1ﬁ Moy  ':: _. - ﬁoﬁped-inﬁéétoﬁef

| Mi-gadson. (Seml—Seaqon rice) May or June_i' R  _Decémber
. Saison (Season rlcc).. L Mﬁy o June K ' e 'Jaﬁﬁary§ '

. :Tardjf (Late rlce) : o May_or‘Jungf f':.   ; . anuary
VFlottanL (Ploatlng rxce) | Héy ;ﬁ  “:__ 'H.. li., Decembcf or Janu&mf
Saigor uechb(Dryw?caqon rico)ﬂovembor  ‘  ljﬁ _. ,;i;_ Apr1l or May B

g Dry field orops are CuJLlVdLGd in floldg in back ﬂ]opo of natural f”
]OVOGJ, what ig called ”chamcar" in Gambodlan, Wthh tu a general term of -

call the fields,exocpt paddy-flelds.- Mot "chamcar“ lnes 1n rlslng pamts off'



}al]uvxal 0011 of tho Mekong, out51d0 whloh land ig low and 19 culttvatnd ‘
:w1th mung bean, tobaooo nd tho Jike and, whon wator reoeduw, 1u planted
‘ w1th riooq |

.In Lhe Provinco of Kmtm, clry flelds are mostly oultwabed il th red and' -
'whltomaize, mung boan, Lobacco, Hesans and,pennutd and the prOSOnL avefage =
.cropplng rate to Z 590.hecbares of chamoar 1n the prov1noe ig. ag shown in B
-Table G- 4

Crop rotatlon pracLl cd Jn qubodia is “Mung bean*ﬁalzo" ond "vcgetablc»'
© maize' arc aleo soen in o relat1vely fertllo one along the Mekong,='
HTab]e 64 Present hvcrage Croppxng Ratenln Krablq Prov1nce

Red Uhjtc Mung uugar'.

1 Waae N&l?e Bean Cane Pednub SGJame CoLLon Tabacco Total
. Rﬂlny TR AT A R A -
Seapon. ?6 % W e 05 L A= e 2 g
' Seauon 4{ -:4-.'15.§,j_4g o2 4 LS 2.0 S 925

:-6 3. 6 Cénclﬂéion

In- ordor Lo plan a land use pfégrnmme:in the futuré,:it e redbﬁmendaﬁle.-

' to conq:dor uuch pOlLCIO as . fbl]oﬁ'* |

(1) As s guid1ng pTTHGLple, farmlgnd alroadf tlilod should remaln snch

paddy and drj fleldq a8 1L is wtth 1L& favourable COHdJLWOﬂd and uhould be '
‘furnl%hed wmth ertgatlon f&01JJL10“ to. qtabljlze in UdLOT dupply It is
i-':_pmxsz_}:)le to aeve drefu1ng ior fome leo in 1nundatcd arong, in partlcujar,
. “hhere colmabqgc 19 pructlbcd. In caso of perenlai oultlvatlon, hOWOVLr, it
 1 eHiH entla] to 1ntroduou ijGUL1VG manure to some extent in oxder ko 1m-
”:prove fertlllty and promote produob1v;ty. : |

(2) Half the proscct araa would be occupjicd by rncla:mable WﬁSLCJ,.WhIGh

..arc evldently marﬁh in n01L. Whl)e tth hayo 1 1arpe ]1m1bat1on of 1nunda~ |

_ltlon dvrxng Lho perlod of culblvatlon, Lo roc]@1m maxﬂhos ig casiexr bthan to

reclaim'sparsejgrove“ or dende fOPObL and "ore than offactb the llmltatlon.

6-22-



(i) If 3011 in roo]almable waﬂteQ remain; 8y 1L 18, Lhe reclalmed 1and
| is mostly aumt&ble for paddy Tlolds in 1and uso, and &u 1nundat10n 1w boo 7
N difficult to ho controllod in mout parﬁp of tho arews, dry :eason rloe in toJ-f
:ybe plantud. In cout sa]t i» 1ct 1n £200 tho Mekong nowly through colmatage; m“
howcver, Lt is p0331b10 Lo raclaim dry flbld aL b good many place

(4) Irrlgation and, dreﬂalng are erontnai, nn cauo sparae groves and |
1f.densc forosts aro 1eo]atmed. The vo;l in the area, Uhlch i3 abundant an
':__nutrmtlve substance and 1u:able Lo be oarmled by uater, is to be made by earth,
. ibrought in- flolds from another p]aoes. | |
(5) Natural dralnage through Open dltch‘dralnp in. auffloc in order to‘_?
:.draln both farmland already t11]ed and land to be reoTalmed and pumping
'dralnage wlth po]der dnkeb and pumping vp 15 Lo bu conﬁlderod in order Lo

'-draln lnundabed axeas.
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