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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



These requirements lead to the 
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

The need of river basin committee to be legal 
platform for planning, allocation and conflict 
resolution.



2. General Description
• 25 major river basins with problems in resources 
management

• 29 river basin committees
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2. General Description of Study 
Area

• Major river basin with problem in resources management -
area 30800 Km2 

• A large irrigation system with various users –
Irrigation (0.5 million ha), Hydropower, Flood control,
Environmental control, Water supply, Other uses







Climatic Data
- Three seasons: Summer, Rainy and Cool
- Annual rainfall 1000-1300 mm/year
- Mean temperature 28 ° C



3. System Approach for River Basin Management

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











3.2 Hydrology, Water Resources and Environment

Water use: irrigation, hydropower generation, domestic & 
industrial consumption, ecosystem, and transbasin diversion.
A) Total diversion dam release 9000 mcm
(plus 2000 mcm side flow)
B) 5000 mcm for irrigation
C) 1500 mcm 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. 
It 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 irrigation 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 is 4.158 baht/m3
The land productivity is 7455 baht/rai



Table 2 Effect of land use change on land and water productivity
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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
-To operate water resources management
-To coordinate the operation of water resources management
-ETC



Major Stake Holders
1. Implementing Agencies

- Provision and water allocation
- Groundwater use
- Water quality

2. Water Users
- Local administrative
- Water users e.g. agriculture, water supply, industry  

3.  Experts and 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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