\

‘ \¢
-

o2
A
0

s1EUISERLUANY Tl

TATINIT “NSANHANENTNBASANNABINS LE U LA AULNANTS

a’ %’ = J < =N P 1
q ﬂnﬂﬁuﬂﬁmu’luw UN ﬁ'\ﬂtﬂuﬂ"ﬂ'ﬂﬂﬂ?’]ﬂﬂq ANANADUAY

FILUNAN
nmnﬂ('ﬂb ...................
Wwuneioy, )0188 .......
403
o T a G i
W agnnao.. . Serseee et
Tasl =
.
5A.A5. 937 AEUNRIIA LATATUE
A9mAN 2545
fr o e mside (on) 1’16&6’]};@
FU 14 1A B 0l 111]17({'; /
Py 07917221 pundnaleiu ey Rausaulu v
g I A3 E 1e400 P

1.298-0435 Tnsais 298-0476 /
Home page : hap www rforth

E-mail : irf~infot trfor.th ?



1 B S T < B

10.
11.
12.
13.
14.
15.
16.
17.
18.
19,
20.
21.

AycuLa1H RDG3/17/2543

enfaeatiuanysal

3 1 .*v
1ATANTT “PsAnEANBAINLATAMNE DN N AR an TR AN 3TN 18 AL

TN U A UV ILAT AN A NADURY"

o

L
AOMTERA
M. Q9T ANEUNANA
HA.AT ANYIOL G5

f3.ATTTA ATALAGIITAN

o T &

7A.AT. AUINU AVTHNIBEANR

4

TA.AT.NAG ANANA
HA.GAT ANIAN
At ANAR e

o

AT BIYT VRBIR AT
Qe A o a
AR 5 a1agUldud
AN WIAANR BIITARTANG
An WS Tanmnags
At AR auBAs
A Tede grassanm

AoW Uoum Awnsdena

9

*

RO FeANG AT
At iy A1thila
Al A2ala guunnisia
AR §laTTos W
oW 69157 FAuuqEAAT
A AR WaaTas

A WeIue T e?

o

&afim
AMLEAAINITNANART ARIRINTATNMANEIAE
AMEAAMINTTNANART PRRINTOIMANENGEl
AOMEAAINITUANART RIRINTOINUINLGE
AUEINENAART QraInTRiN A INENdE
ALUZIATHIANART QRIRINTRINMNINENET
AnZAAanssuAand imanendumaluladinszaalindnsuys
NSUNTWENNS BT
NENNENENTEILT)
nsualsTnIu
neugasnu
neNaRLsENIg
QEEG SR EAI
AMLAAINSTHANART R1AINTOILMNINENRY
AMEAARNITNAART ARNAINTRINMANENAE
AMEAAINTINANART RRIRINTINMN LAY
AnSAFNIINAAa aRaInTlMINEN A

&

ANISAAINSTHARAT AWAINTOINUNINE AT

<

ANLAAINSINANARST QRNAINTOINNINENAE

-

ATUSLATHANART ANRINT DIV LAY

Y
L 8

AUIATHEATERT 089 NIININENAL

P

AMEINLNANART WIRINTTUNNANEINRE)

aduayulasdinaiunesuaiuayunase

galaramsddudunsdaniminanain



A1

nsAnAnsaanisu madaduGecimidmitszmaen fadisazlzay

: g - ] %‘ & L g L] :‘ o 1 dl“
Teym (39N 19gUUNAUAMNAINITIT0UENT NasdansiuInsasAL s uRfRy
nsAneAfllsweionanInseLLarduRsuNTANI A uAINABINITUAT AU A Sy
3 o . - A 1r ‘n’ &
#uguinldgnisnununisdanishald  unnsiinenaruiasnisldinldiansanay

ar 1 i
Faan1sunsan Nldusnidwintionu wieuiunaa wilusunnsdamn IBuanfansanifiudou

L 4 v

TEWUAIUTIAY WATUNRIUILIATEA

nsAn leinensumumaunsAneiniiaginnung  dssgniussimniarasiion
lun1simsed WienamMasaLfIaIAINNIARUIY Laraanuuuaaunudseney (Walilé
- ﬂi ar [ g Ad-g ‘:l ] dy l=l
Aowaeszanun s IMuNz &AUNNTINURUNSA RN ATANATE Faluudnauas N

nsAnelaagidusmeannduy 3 @0 Fe asteeaueiufiivng Meeumdn uas

-1 ] - 3 X J [ L
menwan Ipefldflenuamaniazpoueinupauiilangifisauluiuidnm  duiillgde
wuansannis wlauy uaznagnirneg firasll ionaduid nsdawn wanisuivng T
Fasnndunissoniull hesasfunisasyiulnuarnisdfudemnwaidneedineasns
a‘!’ Hld :Sl 8/ i ar g ] o [ [ 2 4 ‘.,’ d‘:i LY 9 v

Tuluuiifine  Fesessaniulfussimiueyindminainninmahileg lauisosn et

sgalileluaupm

455 ADLEUNAIIA

Q L1l q

A9MNAN 2545



£ F-9
naangsNUdsznaA

nsAnsATIlia N Taanlunsunlddramnusantiaannuanstie  lddnazidlu
T . & -
nuAsns Gl ditgru vouhilasinmstadseniu winuidnm nasdsnhdaugiinas
nenleansnae naneuly naSaiARRINTULN NTuMEWeNNeEIE NENTAUSINIUL YAy @
WiaAmiu feyalussudransnm midienedidoaunsodrdays wasdedniiusiie
L) -3 5
ARz uazdnlalssdutiymlduana
- (Y ° D ey e o o o o
nnsAn ATl udeuustintiuatnammusznIasan s nauenssunsiiy g
t kT i :’/ i e k"3 =
Tliuuene uardadauiv souvi se.esiasgn wiodae) dussaueugalasainisidasiig
13 ]
NNIAANIININEINTUNT08NI, uazidmiieasans. Yo
NNAMSEIAETAULAMANINTOUAMKIILNIY EVNINANOR UAZINERATNIAINAN27
prusndadluatingg  qavinell Afes9aTeUAn) AMATTIIAINITHUMAINN ATUETAINTIX

r1ans ginsensaiuwidnendeilfitaieanui warglnsailsznauniside wazvaleuANy

o

1 v
AninaunemiddefiatusyuduniddelunsAnmiasanisi

o)
2¢

AL

2,



UnafLa

TWALATINGT : RDG4330017

- T F= ar v v:’ v A -~ :' e g A
BOLATINIT . mwnu’mnﬂmwua:mﬂammmﬂ'ﬁmlmwumamﬁﬂmimlcﬂﬂﬂuwuﬂ

ATUIRRBYDINTILANANRIINABRTD

Fawnidn ; I7.07.7930 QUBUNNNA sl ingds (milasims)
HELAT.RNYTOL 83 PRInIalamIingas
71.07700 ATaanilsan PRINTIM Ny dy
sa.ar.owiant nwadana PRINTEIMIIND Y
39.95.0 08 'ﬁ'uﬁqa PNAINTHMAIN&Y
A loaty arissuie PN T INERE
HA.AAT ITIA umInmiapinalulaBwszeanindiouy’
Ak auAa Ui NINNIWENTTT R
AT BIYY NEBIRTYFS NTUNTWEINTTIMN
o A vgududd nTuTALTEIY

o & e
GEN WIFANa ayWIImTaANG NTNBAUTEMY
fos LR lanuans NsNTRUIEN %

email address : sucharit.k@chula.ac.th

szazalasens : IwAY 2543 - woAN 2545

msﬁnm@Tmmﬁﬂmsﬁwmma'luﬂ%‘:aiﬂ@?ﬁwuﬂ";’ﬂt}ﬂ‘szmﬁtﬂum‘:mmuanm
n'lminﬁ'l'ﬁ’xfﬂuﬂ%qﬂ'u myRRM LU IRs et udaamslfin msinem
dnpnmmawaninms uasanasasmslfiines wrewusssdunlousnsia
I8 WastuAaRMIANEIIFN MWLazANNSaImslfinfesldea

Tumsdnwedill 6Bunnmsdnmanyuzsasudairlutufidnm *’famamqu

J .| ﬂ‘ 1 _s - & e B B
AufiTnunitevasfinumenannaudn (rauagulszanm 7 Saniadlunan) Tﬂu‘l'mayla

b.

wqmm:f‘iﬁ uazByn  Seismic yswAabieansoutswhluiuiidnun ey
suanudasmsliildusondlfuusiasamaassgmaaiiemaiwedszns an
Foulmanunandauaziandsmns  Anlvmusalsnnenudesnmsliituswaa
gunznndulevesasgfituazmafinanszrnsludniidnmld  nafinmduns
Jom lddszgndlfunudiaas AISP uaz MODFLOW Tumssiassmsdarsnitfinduuas
mrlwsvaninlddu asufivdszinanisldittugaonm 10 T (w.a.2532-2541)

uas 1 agaﬁﬁmﬂzﬂsﬂumiﬁwm HAURIUITOIUMITAMT LALFNINAUTIAULAAWADE



fluawinale msﬁnmﬁmﬂmmwﬁwLﬂuﬂ'ﬁﬂumuanmmmmmwff'l Aavnfndu uaz
dnnma  Teasdimsesnifusiadimaswalszney tﬁagLLudTﬁumaaqmww uazlema
matwilan  dumsdamstanuniunguins  asdnifiAndas wazifymmsdanini
LIARRNIMT WIDAARALUINI naqﬂﬁn’rs%‘ﬂmsﬁm'sﬁmim WaudTgmanazms
aunswifeziluewian

HAMTANMAMWENATTRINBINLD TuAufidgnmamunsowsiuhesnidiiu 4
F wariimsldihunnlusudl 1 use 2 szewbhsrnanafiinun fimsundemaangma
waeTuds Tamawslududt 1 rioudl 2530 szémilududl 1 sasdszano 0-2 was uaslu
9% 2536-2537 srduinaanatszanm 2-4 was aseniduliuds

namsdnmduenudasmsliin Idlzanmanudamslsihlug 2542 lwwa
fudignuddulpusasmsdwaridienadasmsliisutznm 10,982 duav.a.
Tosnnusasmislfblumeanvandudansuiooss: 9598 luawne anudasmsldin
Tl 2561 szfndln 12,801 dwmava. Wiafiund 17 % tdamslidnsdulans
wwsnghaluind  warlifidodamsdmiituwanidy  Flumaufsiainumoasy
sussanudosnslfiGaesgmaaiilld doln suludodfinaimaiug 9w du
g aaiznaulumamsusndamui lufufidnn

namsanssumISanniadunudn lugaell 2532-2541 luufidnw Smsld
rrueds 8700 dwanadel Tesdnaldilumanweniundn wasldfumataass
PnunEANdueiy 6,000 Susuadsll mewae nmalsanannudasnslain
Bunmmslfbesfaduiu 12,801 fwavy. Tesswlngidumadisiuiineasnss
lagiawzlugauds warldsumsdaasnnunanihindwaio 7,100 dmav.a.dell dees
Wi wnltunsldieadiniu mmﬁﬁﬂﬁuﬂuﬂ:1ﬂLﬂ§auuﬂmmﬂﬁfn Fana ALiauwa
Tumsldheadulsmeansasnnduluewan

NANTENUAING Y‘i'}lﬁmsgﬂifﬁﬂmma %oﬂn&ﬂuﬁug&wam’fﬂqﬂTnﬂu%Tnﬂard'

40

uin gasnataiiwuvdsinadylWamameasmiiuds samslsuuuiiessilasn Usznau

LV ™) e 1 ’

¥ e \ o G -
ﬂUTﬂHﬁ?:ﬂU“’] Taaﬁlﬂuaﬂqﬂqﬂ‘ﬁﬂﬁagﬂ?q 17,000 UﬂLuW%ﬁﬁnB’] WazNITaan8UWIULNE

Jadamitwinvasta dssudinwlddn fAdsandnmsldiuiastszainila: 600-800 §u
' oy P ¢ Y |
ava.  wazluewiaeamanisalinnsifiuiansesifiniiugs  1,000-3,000 8waL.y.dall
o o a M a 4 Hda el s . e
mmznmta'ﬂaﬂﬂmigmﬂaaﬂnu‘luwuﬂﬁnmmsagn laifin 1,000 dwav.u.6et) Ta9x
. wu Y4 Y da= (Y4
ganaliszauiiueaalasawiznaduifnsdsesulgmnmseassasszauiiunena
28133
- " v s ¥ oa a X da [ . cd 4
HamsAns@uamnIW wuh qumwihisduluiuiidnmdsaglunmeid f
L = - 1 [ ] A G; :’ ; 1
wlslidnnusnlinmudrinmedihs uwdidiegluszavd qumwihumavniuias
tlgwiSinananinuszenuiduaging udlasmalufaglunmedid uszdalinunisu



L‘:’J'vaumnmsﬂw'lmmLﬁuiay’amaﬂmoms Tamaﬂmﬁau'luawmm:mmnﬁ’uﬁﬁnn’qu
U naurInauune ez fignnmanaINTIY dufludaadiszyumifeanunmmwiy
Pt

mydnmsamninassinewae Idiauedlmingszoefuisrseozony uasd
naqnﬂun’nﬁuﬁumiﬁmm:au IR IEYIRNA uUMITAMTINAEY 1w My
Yudsrantmwmssauazmslin n‘liﬁam“‘m‘lﬁ'ﬂ's’mj’ 48y uananii (Raiunisae
mrzanwusasmnihluawng mmmié’mmmﬁ,maaftﬂuﬁaﬁs‘imﬂu@i’mﬁ%ﬁma'mgj
Wine  Resesiunumustpidvlamaamsgiouacfoauluiuit Bu  nasasiuandn

Wi midivlengdomansas uew

L")
aman: anudaInsiein
AnaMNIILNaa
AIIeMTHILNaNa

it



Abstract

Project Code : RDG4330017

Project Title :  Groundwater Potential and Demand Study for Groundwater Management

in the Northern Part of Lower Central Plain

Investigators :  Assoc.Prof.Dr.Sucharit Koontanakulvong Chulalongkorn University (Project Leader)
Assist.Prof.Dr.Somboon Luvira Chulaiongkorn University
Dr.Kanchit Likitdecharote Chulalongkorn University

Assoc.Prof.Dr.Thanawat Jarupongsakul  Chulalongkorn University

Assoc.Prof.Dr.Kitti Limskul Chulalongkorn University
Mr.Chokchai Suthidhummaijit Chulalongkorn University
Assist.Prof.Udomn Charuratana King Mongkut's University of

Technology Thonburi

Ms.Somkid Buapeng Department of Mineral Resources
Ms.Oranuj Lorphensri Department of Mineral Rascurces
Mr. Virat Khao-uppatum Rovyal Irrigation Department
Mr.Pongsak Arulvijitskul Royal Irrigation Department
Mr.Poemporn Sopangkool Royail Irrigation Department

email address : sucharit.k@chula.ac.th

Project Duration : March 2000 — May 2002

The Groudwater Management Study Project aimed to review the present water
use status, to develop groundwater and water demand medele, to study the potential
groundwater development and its demand, to recommend policy issues related to
groundwater management and study procedure for potential and demand study in the
future.

The study started with the investigation of aquifer characteristics which covered
the northern area of Lower Central Plain (covered mainly 7 provinces) by using bore log
data and part of seismic data to characterize aquifer layers properly. The water demand
study applied the economic and population forecasting models which linked with the
production and number of population based on the economical growth of the country. The
water supply study applied AISP and MODFLOW models to simulate surface water

allocation and groundwater flow to estimate the volume of water used during the past ten



years. (1989-1998) The data obtained can be used to analyze water supply capability
and water deficit situation in the future. The water quality study reviewed the present
status of both surface and groundwater with additional field data collection to observe the
trend and risk of water contamination. The groundwater management study reviewed
groundwater law, regulation, institutions related and management obstacles from the past
and proposed stretagies and measures to counter with possible water deficit situation in
the future.

The hydrogeological study revealed that the aquifer in the study area can be
characterized into four layers where most of groundwater use concentrated in first and
second layers. Groundwater table fluctuated with season and dry year especially in the
first layer of the aquifer. The water table dropped about 0 to 2 meters before the year
1987 and dropped about 2 to 4 meters during the dry year 1993-1994.

The water demand study estimated the demand of 10,982 million cubic meters in
the year 1999, which is the base year for the study, and the agricultural use covered
almost 95 to 98 percentage of the total demand. In the future, the demand will increase
to be 12,801 milion cubic meters which is more than 17% increase if the growth of
economics have to be maintained and with no constraints of land and raw water supply.
This will be impossible in practice fo respond i{o the economical demand. Hence, other
measures like economical measure must be also considered in water management
planning for the study area.

The surface water study revealed that during the year 1989-1998, water use in the
study area was 8,700 million cubic meters per year in average where most of the water
was for agricultural sector. Water allocation from surface water source was 6,000 million
cubic meters per year in average. In the future due to the demand study, water use
amount will increase to be 12,801 million cubic meters to support the agricultural use
mainly during the dry season. Water allocation from surface water source was 7,1C0
million cubic meters per year in average. This shows the increasing trend of water use
while raw water source still remain closed to the past. This will render the increase of
groundwater use as supplement in the agricultural sector in the future.

This will increase groundwater pumpage, apart from those for domestic use as
basic source in the area. Groundwater will be used as supplementary water source for
agriculture during dry season. From the model application with the data of water table,
almost 17,000 wells and well pumpage from the field measurement, groundwater use in

the past was estimated to be 600 to 800 million cubic meters annually and the future



groundwater use will increase to 1,000 to 3,000 million cubic meters per year while the
safe yield for the aquifer is estimated to be 1,000 million cubic meters per year. This will
strongly affect the decrease of groundwater table especially in the central zone of the
study area.

The groundwater management study proposed short and loeng term obijectives with
appropriate strategies in each zone and incorporated with surface water management,
i.e., efficiency upgrading of water delivery and use, related information and knowledge
dissemination etc. Besides, in order {o ease the water demand in the future, economical
measures needs fo be considered together to respond with the growth of economical and
social development, e.g., supplementary job programme for farmers, agricultural structure

reform etc.
Keywords :  Water Demand

Groundwater Potential

Groundwater Management
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2520 576 595 1,112 1168 1170 1083 1,108 1,337 1,553 2,161 1667 729| 14,255
2521 308 387 678 749 592 632 426 1240| 1,798| 1385 1884 790| 10,867
2522 479 676 1,270| 1378 1213 1,001 1243 1,503 1508 1516| 1,379 75| 13,879
2523 343 215 356 368 600 754| 1235 1650 1630 1786 1.135 386| 10,458
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