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1. The study of the water security index in the Nan basin

Data were collected from the Nan basin for the calculation of five water security
indices. The indices of the Nan basin were compared with those of Thailand (including world
data and Asian data). Then calculate the index in province level and prepared in the scoring
criteria for each side of water security based on the distribution of the index calculation. In the
final section calculates the index in the district and issuing questionnaires to survey the general
pool, water use in agriculture and adaptation. The selected sample areas were Muang, Tha
Wang Pha and Chieng Klang districts in Nan province, and developed the water security index,
define the definition, principle and scoring method for water security index co-operated with

Department of water resources in order to construct the method for water security evaluation.

2 The development of release rules from Sirikit Dam using multiple conditions

For the analysis of water release rules from Sirikit Dam, it can be considered from the
patterns of reservoir release. The release rules can be determined from the proportion between
the monthly release and effective storage corresponding to water year. The release ratio can be
classified based on the effective storage of the water year and probability which is classified
into five levels i.e. higher (Probability >= 0.9) high (0.9 > Probability >= 0.7) medium (0.7 >
Probability > 0.3 ) low (0.3 >= Probability > 0.1) and lower (Probability <= 0.1), respectively.
However, the improvement of release ratio cannot reduce water deficit. The reduction of water
deficit should be considered with water allocation rules. Water management will be more

effective and sufficient to the water demand.

The simulated storage obtained from the reservoir water balance model can be used
to formulate new reservoir operation by setting the lower rule curve at the probability of 0.2 and

upper rule curve at the probability of 0.8 in each month.



The objectives of the 2" year are set to be (1) to forecasts of precipitation and runoff
from satellite data, the relationship between the increase in forested area and runoff in the sub-
basin, development of releasing rules from Sirikit Dam on multiple objectives, (2) to simulate and
analyse water management and water situation under the existing and climate change
conditions and to simulate the options of water management strategies in the Basin, (3) to study
the water security index in the Nan basin and (4) to draft the proposals on the strategic water

resources management in the basin. The results of the study are summarized as follows;

The purposes of this project are to build adaptation capacity and risk management
corresponding to the future change and to provide solutions for the key strategic issues of the
Nan River basin. According to the result of the study in the 1* Phase, the solutions for the
following issues: flash flood, a decrease in runoff, water deficit, and water security analysis, are
needed for the Nan River basin. The analysis was performed by simulating options of water
management using the following data: 1) short and seasonal rainfall forecast, 2) the relationship
between an increase in forested area and runoff in the sub-basin, 3) rainfall-runoff model, 4)
flood model, 5) water balance model, 6) reservoir water balance model, 7) the simulation and
analysis of water management for water situation under existing condition and climate change
condition, 8) options for water management strategies in the basin such as water development
project plans of the government agencies (e.g. RID, DWR) that have not been implemented and
new options in middle and long period plans such as adjusting release rules from Sirikit Dam
using multiple conditions, proposing new flood retention area and other additional options. In
this study (2nd phase), the Yom River Basin has been combined as the study area because the
Yom and Nan River Basins are interrelated in terms of flood mitigation and water sharing. The

main results of this study are as follows:



3 The proposals for strategic water resources management in the Nan basin

The key strategic proposals are increasing forested area in the upper Nan basin and
adjusting the release rules from Sirikit Dam. These two proposals were found to help alleviate
the problem of water deficit for the entire Nan basin in both near and far futures. When forested
area was increased, the water deficit decreased 27%. When the release rules from Sirikit Dam
was adjusted , the water deficit decreased 44%. When combining both cases, the water deficit
decreased 54%. . Providing potable water supply (tap water) to reach all villages must be done
urgently. The strategic proposals for the upper, middle and lower Nan River basin are as

follows:

The upper Nan River basin (Nan province). The decrease of runoff in the upper Nan

river basin, War sub river basin, Yao 2" sub river basin and 3" section of Nan sub basin was
cause by decreasing forested area. When forested area increased, the runoff also increased
leading to a 27% decrease in water deficit. The prediction of precipitation and runoff using
satellite data can be applied in this area for flood early warning. There are other projects that the
government agencies have incorporated within their annual plan in order to solve the problem of

agricultural use especially in Nam Samun and Nam Haeng sub river basin.

The middle Nan River basin (Uttaradit). In this area, adjusting the release rules from

Sirikit Dam led to 17%decrease in water deficit. There are other projects that government
agencies have incorporated within their annual plan in order to solve the problem of flash flood
in Pad and 4" section of Nan sub basin and water deficit in dry season in Khlong Tron and

Nam Pad sub river basin.

The lower Nan River basin (Phichit and Phitsanulok). In this area, adjusting the release

rule from Sirikit Dam led to 61% decrease in water deficit. There are other projects that
governmental agencies, such as the Committee for National Water and Flood Management,

have incorporated within their plan and in order to solve the problem in this area.





