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The flood has caused enormous losses to economies, societies, and ecological
environments worldwide. The optimizing LULC allocation for flood mitigation based
on the surface runoff coefficient value of LULC types with Goal programming, Mueang
Chaiyaphum District, Chaiyaphum Province, was conducted. The research objectives
were (1) to classify LULC data in 2001, 2010, and 2019, (2) to predict LULC change in
two periods based on classified LULC data, (3) to estimate surface runoff between
2001 and 2019, (4) to optimize and map LULC allocation for flood mitigation under
three rainfall conditions, and (5) to evaluate economic and ecosystem service values
and change of suitable LULC allocation for flood mitigation in terms of gain and loss.
The research procedures consisted of data collection and preparation and six
significant research components.

As a result, the overall accuracy and Kappa hat coefficient of classified LULC
maps in 2001, 2010, and 2019 were more than 85%. The significant increase in LULC
types between 2001 and 2019 was sugarcane, para rubber, and unused land, while the
significant decrease in LULC types was paddy field, forest land, and cassava. The
predicted LULC map in two periods (2002-2009 and 2011-2018) by the CLUE-S model
provided realistic results as expected, with deviation values from -0.05 to 0.05 km?.
Meanwhile, time-series surface runoff with suitable AMC-II varied from 1,003.60 million
m? in 2014 to 6,366.80 million m? in 2008. For SCS-CN model validation, the derived
NSE and R? values are more than 0.65, and the PBIAS value is less than + 10%. After
optimizing LULC allocation to minimize surface runoff for flood mitigation in 2029,
2039, and 2049 based on the average surface runoff coefficient from each LULC type

under three rainfall conditions using Goal programming, all allocated LULC data in



Y

different years, and rainfall conditions could reduce annual surface runoff by 12.95 to
52.31 million m>. The suitable LULC allocation for flood mitigation under three rainfall
conditions was in 2049. Considering future economic and ecosystem service values
and changes, the suitable LULC allocation for flood mitigation in 2049 under a normal
year could provide the highest future economic value and gain. In the meantime, the
suitable LULC allocation for flood mitigation in 2049 under a drought year could
provide the highest ecosystem service value and gain. Besides, the most suitable LULC
allocation for flood mitigation in 2049 by considering runoff reduction is a normal year.

In conclusion, the derived results of this study can be used as primary
information for flood mitigation project implementation. Additionally, the presented
conceptual framework and research workflows can be used as a guideline for
government agencies to investigate in more detail flood mitigation at Mueang

Chaiyaphum district, Chaiyaphum province.
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