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Mak River basin, Kamphaeng Phet Province, Using the HEC-RAS Model
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ABSTRACT

This study focuses on assessing the impact of accumulated rainfall on flood-prone areas in the
Khlong Suan Mak river basin, located in Kamphaeng Phet province. The HEC-RAS model is integrated
with the "Rain on Grid" technique. The model simulates extreme rainfall events, including the "rain bomb"
phenomenon, which is characterized by intense rainfall within a short period of time and can lead to flash
floods. An accumulated rainfall of 250 millimeters per day for three consecutive days was used for the
simulation. In addition, the effects of different water levels of the Ping River were analyzed in three
scenarios: the average water level (+74.48 msl.), the highest water level recorded in 2011 (+76.93 msl.),
and the overflow level (+79.00 msl.). The results show that changes in the water levels of the Ping River
significantly affect the extent of flooding and peak discharge. The flooded areas increased in the three
scenarios to 52,631 rai, 53,721 rai, and 58,247 rai, respectively. As the water level rises, the peak
discharges decrease, but the time required for water runoff increases. These results provide valuable
insights for flood management planning and enable stakeholders to better prepare for and mitigate future

flood risks.
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Figure 1 Study area Khlong Suan Mak RiverBasin
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No Type of Data

Data Source

1 Digital elevation model (DEM)
(5%x5 m.)

® | and Development Department (2002)

2 Cross Section (Survey)

® Royal Irrigation Department (1999)
® Kasetsart University Kamphaeng Saen Campus (2022)
® Department of Public Works and Town & Country Planning (2023)

3 Rainfall

® Kasetsart University Kamphaeng Saen Campus (2022)

4 Runoff

® Kasetsart University Kamphaeng Saen Campus (2022)

5 Water level

® Royal Irrigation Department (P.7A (Ping River Station))

6 Soil Data

® Department of Mineral Resources (2022)

7 Land use Data

® | and Development Department (2022)
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Figure 3 1D data for the main river and 2D grid in the area outside the main river.
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Table 2 Manning's roughness coefficient for each land use type.

Areal type Manning's Sources
Urban area 0.1 (Chow, 1959)
Fully cultivated soil 0.042 (Chow, 1959)
Forest 0.2 (Sande et al, 2003)
Open land 0.05 (Godara et al, 2023)
River water 0.04 (Godara et al, 2023)

Table 3 Runoff curve number values from land use conditions in various soil types.

Hydrologic Soil Group

Areal type
A B C D
Urban area 77 85 90 92
Fully cultivated soil 62 71 78 81
Forest 30 55 70 77
Open land 39 61 74 80
River water 98 98 98 98
NaMIUTUsULRsROUA BULULS1Ras D9 miaauLﬁﬂﬂ%ﬂ’ﬁmqmsm‘luaﬁm 1 81A¥ 2566
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Figure 6 Graph Calibration from 15 September 2022 to 14 October 2022 models
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Figure 7 Graph Validation from 1 October 2023 to 28 October 2022 models
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Table 4 Results of Simulated Heavy Rainfall using the Rain on Grid Technique

Flow (m%/s)
Scenario Flooded Area (rai)
Peak Flow RID-KU-WL006
1. average height of the Ping River 543.42 21547 52,631
2. highest level ever reached in 2011 535.15 214.24 53,721
Difference from Scenario 1 (%) -1.52 -0.57 +2.07
3. exceeds the bank level 525.07 208.71 58,247
Difference from Scenario 1 (%) -3.38 -6.76 +10.67
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Figure 10 Flood Map at the height of the Ping River when it exceeds the bank level. (+79.00 msl.)
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The average height of the Ping River The height of the Ping River at its highest The height of the Ping River when it
(+74.48 msl.) level ever reached in 2011. (+76.93 msl.) exceeds the bank level. (+79.00 msl.)
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Figure 11 The duration of the flooding after simulating rain at 250 mm/day for 3 days
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