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ABSTRACT

Surat Thani province usually confronts flood problem almost every year. In some years,
there are several floods which cause a lot of damages at a time due to flooding plain areas and
waterways. Most steams of the whole province and the rivers are shallow causing insufficient drainage
capacity. The objective of this research is to analyze the drainage potential in Surat Thani Province and
to assess the flooding area caused by overflows from the Tapee-Pumduang river at the return periods
of 2, 5, 10 and 25 years, respectively using HEC-RAS model. Calibration results of one-dimensional
model in Tapee river were given by varying Roughness Coefficients (n) of the river and using flow
simulation carried out from X.37A (Baan Yaan Din Daeng gauging station) to X.217 (Baan Kian Sa
gauging station). The results showed that when the discharge was more than 400 m®/s at n = 0.045,
and the relationship between discharge and water level corresponds to the Rating Curve of X.217 (Baan
Kian Sa gauging station). The validation of model was performed in comparison with the observation
data in 2018. The validation values, R-squared (Rz), were 0.956 and the Nash-Sutcliffe Efficiency (NSE)
value was 0.811. The study results showed that the maximum flow rates of each cross section for
drainage were in the range of 585 to 1,700 m®s. The maximum water level varied from 1.30 to 2.50 m.
The longest flooding time was 3-7 days. Under constant flow conditions, the analysis for determining
flooded areas showed that the flooded areas caused by overflows at the return periods of 2, 5, 10 and

25 years were 549.82, 594.46, 615.22 and 639.74 km?, respectively.
Keywords: Tapee-Pumduang River, HEC-RAS model, Drainage potential, Flood risk area
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Water quantity at the return periods , 2 Year, 5 Year, 10 Year

and 25 Year form Southern Region Irrigation Hydrology Center

Flood Simulation Using HEC-RAS model at

the return periods by the steady-flow condition.

Results Analysis

Figure 2 Flood Simulation Process at the return periods
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Table 1 Peak discharges of each return period at each RID's major observation station (unit in cms)

Return Period 2 5 10 25
(Year) (Year) (Year) (Year)
X.37A 496.5 927.7 1,288.10 1,686.50
X.217 673.3 1,141.20 1,451.00 1,842.40
X.36 741.3 1,14550 1,413.20 1,751.40
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Figure 12 Flood Map at 25-Year Return Period

580000

Table 2 Flooding area caused by overflows at the return periods of 2, 5, 10 and 25 years

1020000

1000000

980000

960000

No. Districts Flooding area caused by overflows at the return periods (km?)
2 Year 5 Year 10 Year 25 Year
1 Phrasaeng 0.47 1.91 1.92 2.3
2 Wiang Sa 5.69 5.96 12.42 19.59
3 Khian Sa 50.28 66.11 73.86 78.75
4 Ban Na Sa 26.3 27.86 28.81 32.78
5 Ban Na Doem 21.73 24.87 24.87 24.87
6 Phunphin 247.93 269.63 273.45 279.37
7 Khiri Rat Nikhom 5.96 6.66 8.43 10.61
8 Tha Chang 71.9 71.9 71.9 71.9
9 Mueang Surat Thani 116.31 116.31 116.31 116.32
10 Kanchanadit 3.25 3.25 3.25 3.25
Total 549.82 594.46 615.22 639.74
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Table 3 Percentage of flood area in each district

No. Districts Percentage of flood area in each district (%)
2 Year 5 Year 10 Year 25 Year

1 Phrasaeng 0.06 0.23 0.23 0.28
2 Wiang Sa 1.54 1.61 3.36 5.3
3 Khian Sa 7 9.21 10.29 10.97
4 Ban Na Sa 3.47 3.68 3.81 4.33
5 Ban Na Doem 10.07 11.52 11.52 11.52
6 Phunphin 25.71 27.96 28.35 28.97
7 Khiri Rat Nikhom 0.87 0.97 1.23 1.55
8 Tha Chang 6.45 6.45 6.45 6.45
9 Mueang Surat Thani 34.15 34.15 34.15 34.15
10 Kanchanadit 0.3 0.3 0.3 0.3
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