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WICHAN PHANDEE : DEVELOPMENT OF GRID-BASED
HYDROLOGICAL MODEL FOR IMPACT ASSESSMENT OF LAND USE
AND CLIMATE CHANGES ON FLOOD IN CHIANG MAI
MUNICIPALITY AREA. THESIS ADVISOR : ASST. PROF. SONGKOT

DASANANDA, Ph.D. 239 PP.

HYDROLOGICAL MODEL/FLOOD MODEL/GIS/ICA-MARKOV MODEL/

IMPACT ASSESSMENT OF LAND USE CHANGE ON FLOOD

There are three main objectives of this research: (1) to develop grid-based
hydrologic model capable of simulating realistic runoff scenarios (on monthly and
daily basis) using GIS-based input data, (2) to generate associated flood maps of the
Chiang Mai municipality during September 2005 based on the simulated runoff
discharge data and the relevant rating curves, (3) to examine impact of the land
use/land cover (LULC) and climate changes on runoff discharges and the associated
flood maps based on the predicted LULC maps derived by CA-Markov model and
probable increase of rainfall. The selected study area is part of the upper Ping Basin
with the area about 1,120 km? and covering Chiang Mai Municipality area.

For the first objective, it was found from results of the five case studies chosen
for the development of the monthly model that the preferred model was not sensitive
much with the variation of soil depth but strongly dependent on amount and variation
of rainfall intensity. The sub-surface runoff factor was also found very essential in the
model’s formulation in order to obtain the more realistic results. The daily model was

adopted from the optimum monthly model in two case studies of model development



which the transpiration was alternative factor to include in the model. This model
development made the model to have relatively high accuracy of the simulated runoff
data with R? of 0.96 and Nash-Sutcliffe efficiency (E) of 0.94.

For the second objective, the flood maps were developed based on data of the
water level in the stream channel calculated from the simulated daily stream discharge
data in September 2005. It was found that, regarding to the simulated water level at
the P1 station, there should be four river flood events seen in this month with the
highest water level 305.23 m. above mean sea level (MSL). The comparison of
predicted flood map and chosen reference flood map showed moderate level
agreement of about 58.93% on the identified flooded area.

For the third part, it was preliminarily found that all the applied case studies of
LULC and rainfall changes have little impact on the simulated discharge at the P1
station but they have obvious effect on the modeled discharges at P21 station.
However, the impact was more obvious if those preferred changes were applied to
zones outside the study area but still situated within the same drainage area of the P1
station. The observed trends were that amount of the simulated discharge increase
with higher percentage of deforestation and the increase of rainfall. The impacts from

these changes were highly pronounced at the P1 station but still inconclusive at the

P21 station.
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