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Abstract

Project Code : MRG6180170

Project Title : Linking climate change, land use change, and flood events in the lower

Nam Phong River Basin: impacts and damages
Investigator : Asst.Prof.Dr.Kittiwet Kuntiyawichai
E-mail Address : kkitti@kku.ac.th, kittiwet@gmail.com, kittiwet_k@hotmail.com
Project Period : 2 years (2 May 2018 to 1 May 2020)

Abstract:

Flood severity in the lower Nam Phong River Basin is inadequately evaluated since little
is known about the impacts of climate and land use changes on floods. Hence, this
research aimed to quantify impacts of climate and land use changes on flood damages
at different flood occurrences. A HEC-HMS rainfall-runoff model was calibrated and
validated for 2005 — 2011 and 2012 — 2017, respectively. Thereafter, the calibrated
model was used to generate hydrographs using projected rainfall from CMIP5 (CNRM-
CM5, IPSL-CM5A-MR, and MPI-ESM-LR), which were downscaled to 50-km resolution
for 2020 — 2039, under RCPs 4.5 and 8.5. Future maximum daily and annual rainfall for
25-, 50-, and 100-year return periods under RCPs 4.5 and 8.5, were calculated. The
Land Change Modeler model was then applied to predict the 2039 land use based on
the 2010 and 2015 maps. The derived adaptive operating rules for future projections
was proposed. A hydraulic HEC-RAS model for generating flood inundation maps from
hydrographs produced by HEC-HMS, was calibrated and validated for 2010 and 2011,
respectively. The changes in climate and land use showed insignificant impacts on flood
extents during 25-, 50-, and 100-year flood events, i.e., inundation in 2039 under RCP
4.5 is smaller than baseline (2000-2017) by 4.97-8.59 km?, whereas a larger difference
of inundation is found for RCP 8.5 (0.39-5.30 km?). In contrast, the flood damage under
RCP 4.5 (14.84-18.02 million US$) is higher than the baseline by 4.32-5.33 million
US$, while the highest was found for RCP 8.5 (16.24-18.67 million US$). The
agriculture was the most vulnerable, with a damage of 4.50-5.44 million US$ in RCP
4.5 and 4.94-5.72 million US$ in RCP 8.5, whereas baseline damages were 4.49-6.09

million US$. Finally, for short-term, individual sources of greenhouse gas emissions and
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land use alteration are likely to have effects on flood risk, which is subject to appropriate

flood mitigation strategies to be implemented.

Keywords : Climate change; Land use change; Representative Concentration Pathway;

Return period; Flood damage
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