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DHI MIKE 2D HYDRODYNAMIC MODEL / FLOOD SIMULATION / URBAN
FLOOD SEVERITY AND VULNERABILITY CLASSIFICATION / FLOOD

MITIGATION AND PREVENTION / NAKHON RATCHASIMA PROVINCE.

This thesis focuses on the simulation of 2D hydrodynamic model for urban
flood severity and vulnerability mapping and flood reduction. The main objectives of
the study are (1) to characterize urban flood severity, (2) to develop urban flood
vulnerability index and classification map, and (3) to simulate urban flood
information for urban flood mitigation and prevention. DHI MIKE 21 hydrodynamic
model was firstly here applied with Manning’s M number calibration to extract urban
flood information. Then, urban flood depth and velocity was combined to generate
urban flood severity map. In addition, physical, social, economic, and environmental
factors were integrated using the GIS-based multiplication to create urban flood
vulnerability index and its classification map. Furthermore, the simulated urban flood
of reducing historical discharge in 2010 at Kud Hin Watergate by 10% was applied to
simulate flood extent and economic value loss in different scenarios to optimize
minimal flood extent and economic value loss for flood mitigation and prevention.

Based on calibration process of DHI MIKE 21 between the derived flood

extent by model and flood record of Nakhon Ratchasima province in 2010 by Geo-
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Informatics and Space Technology Development Agency, it found that constant
Manning’s M is capable to give good comparable flood extent. Urban flood extent
had represented the highest extent on 24 October 2010 with area of 88.36 sq. km. The
agricultural land is the main land use that was affected from flood with area of 76.89
sg. km, followed by urban and built-up area with area of 7.74 sq. km. The simulated
flood depth during 14-27 October 2010 ranged between 0.10 and 3.91 m while flood
velocity varied from 0.00 to 2.06 m/s. Meanwhile, 8 days flood duration created the
highest flooded area of 18.48 sq. km. For urban flood severity analysis, the
combination of the normalized of flood depth and velocity was classified into 5
classes: very low, low, moderate, high, and very high using standard deviation
classification method covered area of 29.27, 36.24, 16.76, 4.16, and 2.31 sq. km,
respectively. Meanwhile, urban flood vulnerability index values were classified into 5
classes: very low, low, moderate, high, and very high using standard deviation
classification covered area of 83.70, 2.17, 1.11, 0.66, and 1.13 sq. km, respectively.
Furthermore, urban flood simulation for flood mitigation and prevention had
illustrated that when historical discharge in 2010 at Kud Hin Watergate was reduced
by 60 percent or less than 17.82 m¥s, it can mitigate urban flood and when discharge
was reduced by 67 percent or less than 14.70 m?/s, it can prevent urban flood in

Mueang Nakhon Ratchasima district.
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