SUALASINNG :  RDG5530011

Falasan1s  © TAsenn9AudRARITLILNNSINURUAANIININNNIUNEANITUAY

FYAUSIUTA TreEil 3

atindde  :  26.A%. QIR ADIOUNANA NAINIUNUINENAE
9. Teems ques NAINTUNUINENAE
Prof. Dr. Seigo NASU Kochi University of Technology
HA.ag. Inena AuRsIsuuu N AINIUNNIN AT
walaade gnasIsNan NAINTINUINENAE
f3. WIHANA ANTUUN Kochi University of Technology
waAng analng AN LAY
Wede ATl NAINIUNUINENAE
wnedtyde unlangs NAINTINUINENAE
unsgnailensung posud PNAININUINENAE]
UNANITAT NADET AN ENAE

e-mail address : WaterCU@eng.chula.ac.th

sEaIZLIANIATINNG 1 15 NQWIeU 2555 - 14 Quneu 2556

AIVAN NITUAUNIPINUNULTINTAANITHN 1ATRtne FATATINITRRUINTNENNTIN

TTUUANTAUMAGHL ALY



Weagainfgutaiulauialunisdaiiunuimurdandauuuysainisniy
Wezag Ty fAUTUIT919N 12 UHUAY (RUUN 7) W.A. 2550 wazadAlIznauLlTasun

HuasAtsznaudiAnyluniansunusiaingns wenaniluiauimuniar e giaua sdenuuiag i

V%

RUTU%N 11 Agfaiutlszifunisidausanaesguauliunay N19919UERIANIIFUNINEINIUY

o

A a A1 Ay a o | Ny o o \ ,
AU Rn e unFNRdRgadesaduin uildadainludunisysainissendnaniaeey
waThewauliaanAdad N luA1uN1T9Ra799ULINI LaENiNeng atanalini9131ns

Aanaiilulilacnafilsz@nsnan uarn19dnnnsdausing (Gap  Management)  seuidn9ailasA

'
o =

(Water Demand) fiugunu (Water Supply) aztinligronusiupsinuninainsinldlungn

a = ,

LAZNITINNLNUATANIZA N UNTNEINTUIURIGIUT AR LT Ut 989N AasAtanen1Agdauly

'
a wvaa

nsUfjiAnneades Inse1Aunisysninnisuameuaniiee i Ntlsznauiie AN

lun1stTunsaenndasiukazINInaasAnanInlunIsann1sninansin luglaeenisldin

(Water Usage) Tuunzaunuausng (Gap) wianvisarunsanaulandilnymn was

v X A > gy ey , =

AINFABINITURIN AN AN T LUN s AU NTUTUAT IR e oY1 29NN1TUAAIBRNTN

wwamnauilalagendaesdaanuFlunun lunnsdaniunuiznnsdanisiiuuannisdnsduag)
v 2 & y

i’ a g o % o dl dl o Y
uuwugmmmmmLm‘ﬂwﬁ%mmwLLqma@u/ﬂ%wmmmm mslmmmﬂug@wuﬁm ADHA

a9 a

o a

anun13niiaqiiu dayaldains ey aaenaudeyassALNIINeINTalANa9an1uN1Tl uaY

deyatladaatiuayun1s9nN1ua s iludiAs s iU LTI s9AN 1IN e N stin luAuse

YDIAIUITA

¥ 1
A o

f;“mqﬂﬁ‘zmmﬂlum@ﬁﬂmm?\mm (1) AqUWATAMUIAININIUNATATTINS
O ATTLIAYUNIZLIUNITINUNUAANINTNENTU NAINTAN TN 19919 UTEN AU LW NN
IR AATTARINTUNITINLBRUUN wuUA1ae9dssiiuAqnNsaani1sinlne ldn1s1atlads
NNTNARNLALHANAR FILATITUILLLNNTIN LR UNSNEINIUITLAUAIUNTA (2) LINNTAAINNAINITD

4 . . P . 4 a

YBITTULANTAWNANBNITIANITNINEINTUTINUN asimungataTasdanazllsunsy
Uszgnalia1u1909095Un 5uanIi I uN9gUnsainnna (Tablet) (3) tilugudilszaiuany
aduayumaiAigINIsarimuILATa i e uanLlasuisaufsrudraniaasiuulaing

Aunuse Ul iR eeAnsUnAsesdouiiastiv WATANNTUNNFANEN (4) AupsnzieAnanng

nezuaunIgdantsin luguay vi990u quin 1@enlaaAun1snsunuimuI S ndnnas



v
LAUBTN T ULMATN U UTR09N199 19 MR UA AN ININE NI TEAUAIdR I UNaeaw
ultune Sandn uazesdnsdnasesdauiiaadiu

114n1720711 5191191149 TATIN P LA NN LW UIN 2L UIBNI TN LR UAUNTNENN TN

%
I o [ % o

TuszAuguDT AIUTALATTNTY TINNITWBUINITINUHUAANTATUN TN NN TuAN B e

q

17 1AT9NIIANNIINNBITNINAMIR a1ln. uarmuaulaeldfaotng aua.szaes iWunsiilnges
4o : P ¢ o o o N T
Wadunistnenaniumiaeeu atn. lwsedudandn nsmuissuuasaunaldinisdasse
dayasznineiuaasniagudiunasiuesAnlnasesdauiasdiv e aduayun1sdnni
LEUARLIM NNt naanaudnausndanenrdnilunsldls Tamiainszunainidutinn
Vieatiuguuanenae

Han1aanBiuauagllfan (1) nszuauniseuRudaniminensin laanalnisenies

A
o Ao

NFINBEUTNAULN WA UGN R FATIARINTLNITINNLIN WUUANAAL LN UANARINNT

¥R

v
e ldmisetladunisuanuazuanan 1 luniassuresdandnannisniuinedeya

a4

lunisanauaudanisminegnsin wazdeyanindeanisldinluesuian (2) gnudeyaua
Tsunsunisdnnisin dasinisinaansuidnlansdeyaidanum inenazanuisainlilseyns
au Waadsz@aninnlunisannisninagnsunluaunam (3) N1sLETNasNAnaNINLAL

nsmeung nelasanislainisdndseguidadimnis eusudunu waunideya uazianans

v
o

wuzintAsang wiaunvgdanislduasWaua Tablet waznan1sAnE N UNI3 Ul 6

[ %

Fanuaeddurasiasanisanunsniiugudiscaiuanu nisafiapTatiauasiasuAnanw

4 & i
Fun19daNiNgInNItn sndreaniaedJun uazanitunisAne lunundeudntindes uaz

3
= o 1

aF19nnuanasuEeuinIsA I HLULAT NAIIUITNIN LT AU BUTLNY WATITUINg

o [

all dglallaz rallzjxaz a o 1 a ] ! a <
UNALWUN AR MQﬁ?ZQQﬂWMQiﬁ (4) NANTIUANNANINAVUTIYAILATHAIVN LU LINUB

=De

LATRTNENMNINYIALUAZEIANTNNAL T T U IRNTTE N HANITUINAT AL WAZITUATINT

v
Tltlszensiudle uazaneunuinlusedugunu eiln. uazdandnliluauas

¥
v =

a1nN17AN NN R el aua Ly 4 1uFuni1sansunutnluautan a9l Tawn

| 1 ¥ 1
=~ A A

(1) naaNFEdALNeUssiiuan1unisaitin luuiinuune azna linsufeanuiinuunesn
o o = £ o 1 %’ QI a A |d| d” dl o o d” dl
fafpanuaTluFaIR MU At ANYTe T T luuNI N U mNN TN U T UN NN ERINT T

UATITIAUUAI AU UATILAYYW ATTUAIAIAAMILMASUIAINUaNNWAN AL TUTH N



v

PU1ALAAURETIY (2) NIRMUILLLAIaevelsziiuANsiaenisin Tddiazifluaninsdesnis
W1gUlnauiina AcrudenistigranunssnlueuIAn LAZAIINABINITUINEATNITH
Tuewan IneutiudtaesaInnsniindnaziuie tiunisldinreusazilszinn Seaunsntin
¥ dgj o %’ 901 % = o A ¥ 1
fayatilisznaunisneununisdaniin Pnnninsunu uasesanueulunisiuiie ldetng
= a a o [ % o dl A ¢ ©°

Hise@ninan (3) nsmuinazdningatAsesiellsunsuissynsiiiauassuuaisauma

=

U32naun1 IR U1 TATINITAIUNIIAANITNFNENNTUNTLAUN WA Tediiannd lduday
v A 1 a v [ 3 ] dl a v o Y o
(4) N134519LATRUNELALATNAFIANLNIN LASNNTINELNTG TIN1TLdTNAT9Anen 1w lF iy
89ANTUNAFBIRIUTIBITU YFDFAIUNUANTNTULNTRN (5) AdsaunaZenalnluniaiasudasie
TuszAu guau aua. wazdamdniialiaiunsandniunisnauanin lusedusiae Widadunaln
NN9ITUHURENUI LN (393dR NguAIndn) (6) AsWauInalnnisadsuazinaunsanugly
FLALAN) AUNANTENTW NGO @011uNI9ANE UAAIUNUNIAYAAIMNGTH N19AN ta s
dl ¥ 1 v dl v a % s dsj dl v
anunsauanilasudeya 119419 uazarnfinaliiiamudla uazniswau e lunun e
1 = ]
agNgmi SN
[ % dl | A % d”v o o 90/ o o [ 3
HaangNilugilassnainiasenis Aa (1) FaaTA4195UN19919UNBEN T ALRIUTAUAS
s1une Eun FTsaANieane faadansdndain wasiaadadszAnaam et 14 lunns
QOJ o dgll dl o dl a % 9./901 o o aal
MURUHBAZAREINUN (2) LUUAa8uNeUssllinAausasnig Minaesdsndnszaad tneas
Multiple linear regression Wazaa /O Table T9WUIINNIANANTTRIAINARINIIHNIALAT /O
= ' dl A 1 as . . . o dl a
Table AzdA3NNUTRNBNINNLNIE Multiple linear regression (3) FeARNITaN len1TLTuNg
danrsianaznguuieineades Auunifungunisdnassuarnisdnniminaansin
ADUNTABININNGUN LazNIALIANALAAIUNINLN 1N lH LN LAUN 99NN TZ AL

o [ d‘ A & o ] s
2udm (4) gaipTasdaldsunsudscgnmiiiauassuua1saum At un19alnsainnna

v 1 1 v 1
(5) FaLaualTaulau1en139AN1TUINe AN UANEe9tN TuI LA LAIuTR “@aNtafawa

v
o

NNFINUEBEUTEUNANININUNAINTR” HqaLiudATY A N1TNMUANTZLIAUNNII UL
nslddayaateildaudon uarnsiulsenssusunisluiiBnndasedAnyliiniaiu Iddays
U % ¥ & o P J % Gl 1

anenaauwNuaulazaNg luumiaaentasludnenie 4 dase (6) n1saiivAralnauss

AANUNUIANIININEIN TN AUNWN TnadnnanssussgunNan st szulaLnetil A3 4



k4
a va =~ o

dszguidslfiAnng eusunieldiAresiie LaraINuAALLATEANENUIINENAY THTW UAY
UUIIUNLAEITRY 99NTNAW 12 AFY (7) UNANANNWILIITAITITINITUIUITNE 1
Fas unauaue lunlsegudainisuiungns 2 5o9 wazlaanistiinadds il ldl s tomd

Taemnsnsuninannstn lidulausaiuayunismisuausazudlagminisdanisinlusyau

a o

o o ¥ dw A ¥ ' % ¥ o o o
Aandn Taaldunanieainenuiseil Ae NNTTIUTINLDHAUNRIRIATE TS GPS Tuszauasnin

1
= o a

. s o y ¥ X 42 v o o
MszmAnazinduuuilszaaniatauanisud il vninsesivun Euaiiunisudalull

2556



Project Code :

Project Name :

Researchers :

e-mail address :

Project Duration :

Key words :

Abstract

RDG5530011

Research Center Project on Web based Provincial Water Planning System

for Water Resources Security, Phase 3

Assoc. Prof. Dr Sucharit Koontanakulvong Chulalongkorn University

Assoc. Prof. Chaiyuith Suksri

Prof. Dr. Seigo NASU

Assoc. Prof. Phaisarn Santitamnon
Mr. Chokchai Suthithammachit

Dr. Pongsak Suthinon

Mr. Sak Sakulthai

Mr. Winai Chaowiwat

Mr. Kwanchai Kokoksuang

Ms. Piamchan Duangmanee

Ms. Wichuta Hemsatien

WaterCU@eng.chula.ac.th

15 June 2012 - 14 June 2013

Chulalongkorn University
Kochi University of Technology
Chulalongkorn University
Chulalongkorn Univesity
Kochi University of Technology
Chulalongkorn University
Chulalongkorn University
Chulalongkorn University
Chulalongkorn University

Chulalongkorn University

Water management, planning process, network, water resources

development project, supporting information system



Thai Government had a policy to have an Integrated Provincial Development Plan
based on Administrative Act (Issue no 7, 2007) and water issue is an important element
in the plan. Besides, the 11" National Socio-economic Plan also focused on the community
participation. Water Resources Planning work envisaged with various agencies but the main
bottle necks are how to integrate among agencies and their plans under the constraints
of budget and resources to have more efficient to manage the gap of water demand
and water supply which will pave to water security in the province eventually.
Water planning in the provincial level must coordinate agency plans to link with provincial
development potentials and can answer to water demand-use gap under the joint
acknowledgement and local knowledge involvement process The planning process must
base on concerned environment/factor analysis, basic data on water situation and future
projection, existing provincial resources planning assessments etc.

The study objectives are set to (1) research and develop technical knowledges to
support water resources planning process, link water planning with provincial development
plan, setup water planning indicators, develop water demand estimation model, analyse
provincial water resources planning, (2) improve information system for local water
resources management and develop tools and program to support information presentation
via tablet (3) work as technical corrodinating center to develop knowledge sharing schemes
among policy bodies, implementing bodies, local administrative units and education
institutes (4) synthesis knowledge from community water management in community, local,
basin level and link with provincial development planning process and lastly (5) to propose
recommendations the system and operation of provincial water planning scheme to policy
bodies and local administratives.

The study developed the water resources planning process in the basin, provincial
and community levels by proposing collaborative schemes among province, local
administrative and communities using Rayong Local Administrative model as a pilot and

transfer the scheme to other local administratives within the province. The linkage of



information system was developed among provincial level and local administrative to
support water resources planning process. The system was also disseminated among local
administrative officers and network university staff via workshops.

From the study, the developed water resources planning process had linked water
planning to provincial development plan using water planning index, water demand model.
The process helped provincial functions to know more information and future water demand
data. Water database and water management program used must link to spatial mapping
for applications which will induce better water management efficiency in the future.
The project capacity building via workshops, seminar, information system and document
enabled the information and knowledge sharing among policy bodies, implementing bodies
and local administrative as per project objectives. Lastly, the capacity building activities
implemented during the research project helped strengthening network university and
community networks to disseminate the project concept and tools, and improve their future
water planning capacities in the area.

The recommendations from the project implementations for future water planning
can be mentioned as follows. The water status index developed from the study will help
identify the hot spot area in the province whether new water resources project in the area or
water resources from outside area should be planned. The developed water demand
estimation for domestic, industry, agriculture can project water demand trend in each
use categories and can produce data to better the water supply, water sources and
preparation planning. The developed tablet typed information system can be used for data
communication and supported local water resources management planning with
simplified content. The expansion of network university and community working network are
important and essential to support local and provincial water planning capacity and
process. Besides, the mechanism development of LINKS of community, local administrative
and province to transfer water development/management plans from local level to provincial

(or provincial group) development process is recommended. Lastly, the platform (workshop,



web based information system etc.) for information and knowledge sharing among
community, NGOs, education institutes, industrial, commercial, agricultural sectors is also
necessary to better understanding water situations and share development objectives for
local development planning.

The concrete results obtained from the project include (1) indices for water planning
at provincial and district levels, i.e. sufficiency index, accessibility index and efficiency
index, (2) models for assessing water demand in Rayong using multiple linear regression
and /O table; the latter model gave higher reliability, (3) charts showing linkages between
water management and associated law which can be divided into three groups including
water allocation and water resources management, water resources situation and
monitoring of water quality; (4) a computer program package for presenting IT data via
portable equipment; and (5) a proposal suggesting strategic water management to improve
water security at a provincial level by bridging the gap between water planning and
provincial development; it emphasizes the process of community participation into water
planning and bridging the gap between planning and management through data collection,
application and knowledge transfer; To bridge the gap, four steps were performed; The first
step is to link the community and municipal to local administrative unit to direct the project
development to community development plan (three years) of the local administrative unit;
The second step is to connect planners and practitioners in the area to work together;
The third step is to link to provincial administrative unit in terms of policy and practice;
The last step is to develop a memorandum of understanding of the development of water
resources management projects agreed by the district and provincial administrative units
with support from academics; (6) creating network and developing water resources plan at
an area level; the 4" public forum meeting of water policy was arranged; workshops,
equipment usage trainings and site visits were also arranged 12 times with academic
network, community and related agencies; (7) 1 international journal publication and 2

international proceedings; the project findings were used by the Department of Water



Resources to support planning and provide solutions to water management at the provincial
level; data collection using GPSin the country and public seminar forum to propose

solutions to water issues in the area were started in 2013.
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