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Abstract

This research aims to assess the baseline of agricultural, domestic and industrial water
demand in the Central Plain of Thailand to support the development of an adaptation strategy

towards reservoir re-operation. To assess agricultural water demand, remote sensing satellite

image processing techniques and deep learning techniques were used to assess cultivated area,

effective rainfall, crop coefficient (Kc), crop water requirement (ETc)and net irrigation water
requirement (NIR) of the irrigation schemes. To assess domestic water demand, 4 sub-districts

were selected to study water use at the household level including the perception and behavior

of water use using questionnaires and in-depth interviews. To assess industrial water demand,

a purposive sampling was used to explore the water consumption rates per unit of product in
order to develop a strategic approach to reducing water use or increasing water use efficiency

in pilot industries.

The results of Artificial Intelligence models development revealed that ResNet101 is a
suitable deep learning prototype model for classifying rice cultivated area and growth phases

from Sentinel-2 satellite imagery. The results of rice cultivated area assessment using index-
based derived from MODIS satellite imagery i.e. Normalized Difference Vegetation Index
(NDVI), Normalized Difference Water Index NDWI) and Normalized Difference Flood Index
(NDFI) with threshold value criteria were found to be consistent with the results of the field
investigation. It was found that the baseline of NIR annual average is 9,517.1 million cubic
meters, which is estimated for the irrigation schemes in the Central Plain. The ratio of water
allocated in the dry season: rainy season of 65:35 was suggested, which is a similar proportion
to the actual water demand. The Allocation Requirement Ratio (ARR) was recommended as a
reduce factor for dry season water allocation. In addition, the use of forecast rainfall CFSV2

model to evaluate the effective rain was recommended to adjust the weekly water delivery

plan.

The baseline of domestic and industrial water demand in the Central Plain, based on the

number of population and industrial factory, were approximately 638.8 and 1,618.0 million
cubic meters, respectively. The results of water use rate of 242 liters per person per day was

found in the pilot sub-district. The population self-assessments in the pilot sub-district found
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that they underestimated their use of water. The strategy to improve water usage efficiency at

the household level should be aimed at raising awareness and adjusting water consumption
behavior, since it had been found that the average proportion of water consumption between

indoor and outdoor activities is 70:30. The results of industrial water use showed that the
water consumption had no linear relationship with the production capacity. It could be that the
factory has different production processes. The strategy to increase the industrial water use
efficiency should focus on the energy industry. Due to the greater water usage rate per product
than the past research, it shows that the energy industry has gaps in developing water-saving

technologies.



