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Abstract

This study aims to apply detention pond to reduce flood inundation in Lower Chao Pharya River Basin by
using numerical model. SRTM DEM and the discharge data were used as the input data. The flood situation in 2011
was used for the model calibration process. The results from the model calibration showed that the water depth
from iRIC model was compared with the flood mark that was observed by IMPAC-T. The differences of water depth
were 0.01-0.97 m. Flood inundation area from iRIC model and the satellite image from GISTDA had similar shape.
For the verification process, the flood situation in 2013 was used. A good agreement between the results from iRIC
model and the satellite image from GISTDA was

Also found. Then, the flood inundation with 5, 10, 20, and 25 years return period had been modelled. The
flood inundation areas of 2,210.81, 2,330.23, 2,376.47, and 2,427.50 km? were found from the return periods of 5,
10, 20, and 25 years, respectively. Moreover, the detention pond was applied to study the reduction of the flooded
area. The average flood depth of 0.08, 0.07, and 0.04 m with the area of 53.10, 65.10, and 15.08 km? can reduce
for 5, 10, and 20 years return period, respectively. Moreover, the detention pond has no effect on the reduction of

the flooded area at the return period of 25 years.

Keywords: Numerical Model, Lower Chao Phraya River Basin, Detention pond, iRIC model
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Cooperative (IRIC)
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Figure 1 Model work process iRIC [9]
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Figure 2 Location of study area
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Table 1 The size of the study area

Province Area (km?)
Nakhon Sawan 2895.95
Chainat 1157.83
Sing Buri 833.34
Angthong 357.49
Uthai Thani 102.29
Lop Buri 919.47
Suphan Buri 499.83
Ayutthaya 1.3
Total 6,767
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Figure 3 Water level at station C.13 in 2011
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Figure 4 Water level at station C.13 in 2013
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a) IMPAC-T

Figure 5 Comparison of water levels from measurements and models

b) iRIC

Table 2 Comparison of water levels from measurements and models

Water level (m)

% Difference of water

Location Area MPACT - Difference (m) level
- iRIC
1 Floodplain 2.60 2.78 0.18 6.92
2 Floodplain 2.90 2.88 0.02 0.69
3 Floodplain 2.00 2.05 0.05 2.50
4 Floodplain 2.20 221 0.01 0.45
5 Floodplain 1.80 0.13 0.13 71.22
6 Main river 3.80 0.47 0.33 8.68
7 Main river 4.00 3.03 0.97 24.25

¥ v
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a1nn1swWisuiiisuiiuiivaviaalutuil 12 21 28
Fueneu we. 2550 waz Juil 13 16 22 fueneu e, 2556
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Figure 6 Flood area on 12 September 2011
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a) GISTDA b) iRIC
Figure 7 Flood area on 21 September 2011
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Figure 8 Flood area on 28 September 2011
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Figure 9 Flood area on 13 September 2013
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Table 3 The area is flooded and there is no space to slow down the water.

Area (km?)
Return period
Without With
(year) Difference
detention pond detention pond
5 2,210.81 2,157.7 -53.11
10 2,330.23 2,265.13 -65.1
20 2,376.47 2,361.39 -15.08
25 2,427.5 2,441.82 14.32
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WAz 0.21 LWAT AIUAINU uaﬂmﬂﬁﬁuﬁﬁwi’mdauiwg%
fisvuilaiiAu 2.00 wes uilifissusgeluuionilng
AUl mmqufwhmﬂixmm 4.00 wns aoraidu
wammmwwwﬁa&ﬂﬂé’l,l,;jﬁmm ﬁﬂﬁizﬁuqum’jw
Nufiau
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Return period

Water level (m)

Province (year) Without With
Difference
detention pond detention pond
5 4.67 4.54 -0.13
10 4.89 4.94 0.05
Nakhon Sawan
20 5.13 5.10 -0.03
25 5.15 5.14 -0.01
5 3.52 3.44 -0.09
10 3.26 3.46 0.20
Chainat
20 3.40 3.50 0.10
25 3.38 3.56 0.18
5 2.33 2.13 -0.20
10 2.32 2.24 -0.08
Sing Buri
20 2.36 2.27 -0.09
25 2.08 2.48 0.40
5 2.54 2.55 0.01
10 2.73 2.63 -0.10
Angthong
20 2.71 2.68 -0.03
25 272 2.78 0.05
5 3.98 3.97 -0.01
10 4.57 4.43 -0.14
Uthai Thani
20 4.45 4.50 0.05
25 4.59 4.59 0.00
5 4.10 4.08 -0.02
10 4.16 4.07 -0.09
Lop buri
20 4.41 4.34 -0.07
25 4.54 4.47 -0.07
5 0.95 0.85 -0.10
10 1.72 1.41 -0.31
Ayutthaya
20 1.86 1.68 -0.18
25 2.19 1.98 -0.21
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Figure 12 The average maximum water level in the case of water softening areas
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Figure 12 The average maximum water level in the case of water softening areas (continue)
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