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1. Introduction

- Increasing In use of land and water resources

- Need of integrated Water Resources
Management (IWRM) for river basin management
- Development of decision support system

- New tools such as GIS and multiple goal
optimization
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development of a DSS with

Analysis of land and water resources

Taking? into account of stakeholder opinion

Use of GIS and multiple goals analysis

Prototype system with cost effectiveness

Tpe rveeq of river basin committee (50 befh%gal

PatfP m for planning, allocation and con
esolution.




2. General Description

25 major river hasins with problems in resources
management

29 river basin committees
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No. Watershed Area Annual Supply Annual Yield Annual Demand
Region (Km?) (mem) (I/s/km?) (mcm)
(mcm)
(mcm)
North 1 | salawin 17,920 8,570 15.16 1,220
' ]
3 | Kok 7,895 5,275 21.19 5,884
' ]
6 | Ping 33,898 7,308 0.84 574
7 | wang 10,791 1,483 4.36 4590
' ]
8 | Yom 23,616 3324 4 46 2923
' ]
9 | Nan 34,330 9,158 8.40 2503
' ]
Northeast 2 Mae Khong 57,422 19,362 10 69 657
4 | chi 49,477 10,269 6.58 1,254
' ]
5 | Mun 69,700 17,146 790 3649
' ]
Central 10 | Chao Phraya 20,125 4,629 7.29 12.977
' ]
11 | Sakaekrang 5,192 1,297 7 92 750
12 | Pasak 16,292 2,820 5 49 l 262
' ]
13 | Thachin 13,682 1,900 4.40 960
West 14 | Mae Klong 30,837 12,373 12.72 6.244
' ]
19 | Phetchaburi 5,600 1,826 10.34 854
20 | West Coast-Gulf 7,100 1,420 Y| 24490




2. General Description or Stuay
Area

Major river basin with problem in resources management -
area 30800 Km?

A large Irrigation system with various Users -
Irrigation (0.5 million ha), Hydropower, Flood control,

Environmental control, Water supply, Other USES
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Climatic Data

- Three seasons: Summer, Rainy and Cool
- Annual rainfall 1000-1300 mm/year

- Mean temperature 26 © C



3. System Approach for River Basin Management

Exploratory analysis of options for allocation of land and
water resources under multiple goal - LUPAS






3. System Approach for River Basin Management

Exploratory analysis of options for allocation of land and
water resources under multiple goal - LUPAS

Steps in model development

3.1 Agro-Ecological Characterization

3.2 Hydrology, Resources and Environment
3.3 Institution and Stakeholder of River Basin
3.4 Multiple Goal Optimization




3.1 Agro-Ecological Characterization

Agro-ecological zone by overlaying maps of rainfall, soil and
agricultural system into 22 ecological areas.

Area Is further according to hydraulic boundary.

Due to time constraints: the first phase study area Is divided
to upstream and downstream - the target area Is irrigation
area (10 Irrigation project).




|

el Ain e

i BB A0 L T D Mt

. AET-I A0 LB ) ey

| AEZANY: F o R D st
. AEE-0: 1YL T e
B AET O P 0oLk SR -l
B Anros rrusss-e s - ek
W serar

I 25708 P17 e

AR YL A L Hawiad

B e nnin ) b
R REL RS R
. BETAY: FA-LG-R- 18- Aasied
B i Fde e T g
I 2703 F - T benguied
| AT ERTLE R PR

'. RET- 18 Ed-L-AE T BT
W e FEa T A
W 2007 U T e

2 o

0] AEEAR PR LIINE VAR gy
I 2400 U1 b e
W AEron FRUS-RE TIAR T ey
| RETEE R AT SR R R T

B

FR-Li-Hi- ¥R geda
o g | g 3 argbeil

LI =5 L

UEU TR VORI TN NSNS

unzdudinBnanishan il

Tnsamadin TRETWMI
Wise Klony basin Project

1000
. an

Iy rlywing
nmTs TR neymlizn

e Tredmnensmand Tnrwead umems unlye

N
] ] 50
#-i#—:
(B oy T o 1S O

.




T TET

10 e oo, BIANER WLEU unils ganituainmes

{ [T

O ; T L

0 N

M R R,

R

O WSO

- BT HEE

10 UM S2E

11 : L TR

15 LA ST
1,700 0 R HerERe

LR
12 MM Srn

1 HAT S

T inied Sre

g
P

AL AT

¥ CAL REE

LP LT

P GhEL D4

1 G _AER

(r T

1R

Tnsam 339y TRETWMI 9

Slae Blong basin Project

130000 12

g ing
madeimang sl n

- - o "
AT IR DS MATH AT TN Ieuasi e

R :
[ g
n H -
a L] 50 HE ] i
W i g 1 o
kiloncten 11 1500000 -I\ [

HRTLTRITTE

Py




I trsannswusma
D tmnmim-:i:'l';ﬂ

U | Trsanmsunasay
[ TAsansrunaunu

[ Tasanwumnigy
|:| 1!1-!“’111]“'?1!14
[ ] TasamiasriyTiate

7] Thsamisvnasn

Angadalt
AREsTELm

-l
+  ANTITIRANTIL

TmgannsrrmaFilimm

ARDIAIUILAZARBITEL LN . T -

Tasamsaalszyunsinaadlug o
¥ e




=

1N

1700

IJ.N'H.FIU.HH\! Agricultura]l Laml Suitabilily Unils

Ll ] T e g

uﬂ:unuwnrjmimiﬂ (WILEL}

TaTans 30y TRETWMI

Mac Klong basin Project
madrnlyfiing

mRdsirnIserels

Agrkutunnd Land Sty Uik

1400580

L R

o

[OEL ]

UHMTIEA MU TR INIm IR
wosifiiuBmani Wiuetened
TrsamaTen THEAWMI
Mae Klorg hasin Project -

s imnfimrss ed e v umemi wenlyu

! [, AL LR

F o —

R T LT o e e ——

3T et

T LRI TE R e w—

- M of '\_" W ErDe R Ta R

- B sz R —

20T Pt

i P —

(RN TR R PR L ]

T .

B A BT Ranted

T TR LT e

R TR r rre—

[ TR TR TR -

I AL2-00: e T eriguateet

R T T —
| Ponu

B A reLE AT
B e PR PR gl

ALZ-AR: PEACHI-T4-1 4 gt
| AT RS Wi S |
A0 LT3R g
'_-5| AT WO T A - g
. T TE PR T R

B AEI2D PR T4 REG g

A -
LIk kS | 111']'!““'

PN LR E LELE e s Lt e

w
P 50 #
L2 K
R

£




3.2 Hydrology, Water Resources and Environment

Water use: irrigation, hydropower generation, domestic &
industrial consumption, ecosystem, and transhasin diversion.

A) Total diversion dam release 9000 mem
(plus 2000 mem side flow)

B) 5000 mcm for irrigation

C) 1500 mem for downstream release




Water Resources of the basin

Rainfall

Surface runoff and inflow to the reservoirs
Groundwater resources

Evaporation and Transpiration

Water Use

Hydropower generation

Water use in the Irrigation system
Domestic and industrial use
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Water Resources of the basin (cont)

The demand will be equal to supply but there may be
some problem in the dry year.

In addition more Irrigation area will be developed in the
near future that water shortage will be inevitable.



Water Quality

Pollution control department monitors BOD, DO, FCB and TDS
in the last 10 year.

[t was found that the water quality Is better than the standard
but some parts nearby the city at downstream location may
have some indexes (BOD, DO) lower than the standard.

Domestic, industrial and agriculture wastewater are the major
source of pollution.

Livestock and swine farm are the major sources for
agriculture,



3.3 Institutional and Stakeholder

Major stake holder: decision makers, implementing agencies
and water users.

Two stakeholders’ meeting were arranged.

A) The first was to get their viewpoint on priority, plan,
objective, and scenarios.

B) The second was to confirm their input and presented the
concept of the model.



3.4 Multiple Goal Optimization Model

Multiple goal linear programming

Two objectives: to maximize land productivity (of the project)
to maximize water productivity
Constraints: Resources constraints (land and water resources)
Development target or requirement
Water requirement for each activities
Other constraints



4, Analysis and Results

Model calibration : adjustment of irrgation efficient and
cropping pattern

Total cultivation area for
Wet season is 2.35 million rai (0.38 million ha)
Dry season is 0.82 million rai (0.13 million ha)
The water productivity s 4.158 baht/m3
The land productivity Is 7455 baht/ral




Table 2 Effect of land use change on land and water productivity
Land Water
Case | Sugarcane Rice Water Use | Productivity | Productivity Remark
Reduction | Reduction
(%) (%) (MCM) (Baht/Rai) (Baht/m?)
1 5 0 417 7523 4,199 Incase 110 7
)| 0 : 4 7660 R Dy
' IS substituted by
3| 5 5 4170 7128 4362 | vegetable
and rice Is
4 10 5 4168 1797 4.403 substituted by
5 10 10 4121 8002 4570 orchard
6 15 10 4119 8071 4,612
/ 20 10 4117 8140 4,653
8 0 5 4208 1819 4313 Change to shrimp




5. Responsibility of RBO

-To give advice to the responsible agencies

-To determine the volume of water use, water allocation

-To monitor and evaluate the operation of the agencies

-To give opinions and advice to the National Water
Resources Committee

-T0 operate water resources management

-To coordinate the operation of water resources management
-ETC




Major Stake Holders

1. Implementin

g Agencies

- Provision and water allocation
- Groundwater use
- Water quality

2. Water Users

- Local adm
- Water use

nistrative
'S e.g. agriculture, water supply, industry

3. EXxperts anc

NGOS



Targets of River Basin Management

- Efficiency In solving of river basin’s problem
- Equity in allocation of water in the river basin

- Participatory process Is adopted and effective



SWOT Analysis

- Strength: RBO, Participation, Integrated plan

- Weakness: Many agencies, Lack of information,
Knowledge

- Opportunities: Government policy, Support by
NGO

- Threats:Water law, Cooperation among agencies




6. Conclusion and Recommendation

1.The objective Is to address the need of IWRM by development of DSS
for stakeholder Is achieved.

2. The prototype model is developed for the downstream area due to time
constraint and data collection.

3. The river basin committee and public sector reform may promote
people participatory to river basin management.

4. The case study of Mae Klong river basin shows lack of knowledge for
water user therefore capacity building Is essential.
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