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ABSTRACT

The objective of this research is to forecast sediment volume in Lam Phra Phloeng
reservoir by using the Neuro-genetic Optimizer model to calculate the sediment volume from
runoff, rainfall, and sediment volume data. Monthly recorded data from monitoring stations
around the watershed area were obtained and applied to the model. Thirty-eight sets of data
were input into the model of which 19 sets of data were used for model training and 19 sets of
data were for testing, which then forecast the watershed sediment volume. The results were
compared to that of a regression model. Analysis of land use change was also carried out
through interpretation of satellite image to support the study.

The results from satellite imagery interpretation showed that from 2002 to 2005, forest
area decreased approximately 50,220 rais or 36%, and was converted to agricultural land.
This land use change affects the sediment volume due to soil loss. By applying the USLE
equation, the soil erosion area was found to increase approximately 185,341 tons/year between
2002 and 2005. This result indicated that the impact of land use change greatly increased
sedimentation volume. In applying the Neuro-genetic Optimizer model, the learning rate and
momentum of this model was 0.9 and 0.1, respectively, and the initial weight value was +/-3.
The network structural characteristic was 4-127-1. The model forecasted the annual sediment
volume in the Lam Phra Phloeng reservoir in 2005 to be 49,855 tons with R? equal to 0.9994.
The regression model, on the other hand, forecasted the sediment volume using the equation
Y=198.48x "% with R? equal to 0.9974, and the annually sediment volume was estimated to
be 45,346 tons. The actual sediment volume in the reservoir in 2005 was obtained from The
Royal Irrigation Department which was found to be 48,697 tons. Thus, the Neuro-genetic
Optimizer model predicted sediment volume was off by approximately 1,160 tons, while the
regression model was off by 3,351 tons. Most of the sediment load in the reservoir was found to
be clay. Therefore, this study found that the Neuro-genetic Optimizer model provided forecast
results for the Lam Phra Phloeng reservoir closer to the actual sediment volume than the
regression model. The index of efficiency for Neuro-genetic Optimizer model was
approximately 99%, and the forecast did not require much data, which saved time and
expenses involved in the data collection process. It is concluded that the Neuro-genetic
Optimizer model is appropriate for application and will aid the decision making process and
further planning of reservoir management in the dynamic ecosystem and land use change.
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