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ABSTRACT

The Great Flood of 2010 in the Lam Takhong Watershed, Nakhon Ratchasima
province caused considerable damage to several communities, including the City of Nakhon
Ratchasima. Flood retention basins are promising tools that could alleviate floods. A linkage is
also an important feature of retention basins. This study aimed at investigating two types of
retention basin linkages: natural linkages and artificial linkages.

In order to locate flood retention areas, this study adopted potential surface
analysis (PSA) which is carried out through use of the geographic information system (GIS).
Several factors are taken into account for the site selection. The basic requirements, including
being non built-up areas and upstream locations, are two factors that are very essential. Other
factors include slope, soil fertility, soil permeability, rock permeability, land use, distance to a
major waterway, and distance to protected areas. The PSA overlays all factors with
corresponding suitability scores and results in retention basin suitability. The retention basin
suitability was classified into three categories: high suitability, moderate suitability, and low
suitability. The study selected a continuous area of 3,515.854 rai, where the basic
requirements are allowed, to be the suitable retention basin. The suitable retention basin can
contain 14,063,414.1 cubic meters of runoff.

The suitable retention basin was imported to MIKE 11 in order to investigate the
benefits of two types of linkages: natural linkages and artificial linkages. At the City of
Nakhon Ratchasima, the study found that the retention basin with natural linkages can lower
flood peak level by 0.207 meter or 56.71%, compared to the actual flood peak level above the
bank level of the Great Flood of 2010. Natural linkages could also shorten the flood period by
one day compared to the actual flood as the retention basin slows down runoff. The artificial
linkages could only slightly lower flood level by 0.059 meter. This weaker flood mitigation
capacity is due to its wide and straight channels, which contribute to a lack of ability to retain
excessive runoff within the retention basin. Moreover, a gradual decrease in water levels in the
City of Nakhon Ratchasima and a great volume of runoff draining back to the Lam Takhong
River would result in a one-day longer flood period. This study suggests that a minimum of
two sluice gates be adopted to better manage the capture of excessive runoff.
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