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ARLAI. DR-ING., 99 pp.

Chao Phraya river basin is the prime economic area of Thailand which has
encountered the flood inundation in every year. In the other hand, Bangkok aquifers system
underneath the basin has faced the heavy depletion of groundwater level and salt-/seawater
intrusion (Arlai, 2007) due to withdrawing groundwater greater than natural yield. The
fundamental idea to remediate these problems is to divert floodwater in Chao Phraya river
into the flood retention reservoir or so called “Kamling” in Thai. Under gravitational energy,
partial floodwater retaining in the retention reservoir gravitationally percolate downward
Bangkok aquifer system in order to augment freshwater into the aquifers system. The thesis
focuses only to apply groundwater model for simulating recharge of floodwater into Bangkok
aquifers system. Each flood retention reservoir will be cut until its bed intersects an aquifer
layer and the flood retention reservoir locations are obtained from the study result of ADB in
2007. The flood retention reservoirs are embedded into the mathematical modeling by
coupling the groundwater model-MODFLOW-96 for simulating the groundwater flow and
Reservoir Module for simulating the interaction between water level in flood retention
reservoirs and groundwater level in Bangkok Aquifers System. The coupling of two models
aims to simulate the gravitational recharge through flood retention reservoirs and study the
sensitivity of involved parameters of recharge for 3 study cases, i.e., the retention reservoirs
locating at (a) the upstream-, downstream-, both upstream and downstream of Chao Phraya
dam. The study unveils that water level in the flood retention reservoirs is the most sensitive
parameter to recharge and locations of flood retention reservoirs at upstream and
downstream of Chao Phraya Dam is the most effective study case in terms of highest
recharging rate of 286,000 CMD, This recharge rate is equal to 25% of total daily extraction
rate in Bangkok and it’s vicinities. From the potential recharge study of each flood retention
reservoir, it discloses that 5 location of flood retention reservoir - Amphoe Tawung, Lobburi
is the most effective reservoir for gravitational recharge when it is compared with recharge
volume (31.45 x 10 per day) and area (1,170 Kilometers per day)
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