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A Study of River Mechanics in Lower Pasak River by Mathematical Model
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Abstract

Lower Pasak River between downstream portion of Rama VI Dam and ChaoPhraya junction was selected
for river mechanics study in conjugate with an application of MIKE11 model. Both of Pasak and ChaoPhraya river
cross section data were surveyed in the period of 2013 - 2015 in form of 50 m spacing. The model calibration
and verification of MIKE11 was carried out with the data in the period of 2012 - 2013. It found that roughness
coefficient along Pasak river has a range between 0.023 - 0.026 which was acceptable with the statistical indexs
of R® and RMSE equal to 0.85 and 0.62 m respectively. The calibrated MIKE11 was then applied to analyst the
low flow period by calculating the lowest depths in the period of 2007-2013. The result showed that there were
almost water depths below 4.9 m were located nearby upstream portion of lower Pasak River from KM. 30+000
to KM. 51+900. However, the full river bank analyzed from the river capacity illustrated that downstream portion
of lower Pasak River from KM. 10+000 to KM. 30+000 has an average capacity in the range of 517.64 - 630.17 m’
s" and was much lower than the overall average with 811.19 m’ s, Consequently, the determination of flow
efficiency in both of low flow and high flow periods should consider the factors related to the river mechanics
including water depth, river width, and river capacity in order to guideline as a basis for water management of

government agencies involved.
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Figure 1 Study area in lower Pasak River.
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Figure 3 The relationship between the discharge
velocity and the thalweg (USGS, 2015).
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model application.
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Figure 5 The positions of river cross section in MIKE11

model database.
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Table 1 Calibrated Manning’n roughnessby MIKE11 model.

River Name River Portion Manning’n
River channel of Pasak Start from the downstream portion of Rama VI Dam to the 0.023 - 0.026
Flood plain of Pasak confluence of Chao Phraya river 0.053
River channel of Chao Phraya Start from C.35 Runoff Station to the confluence of Pasak 0.033
Flood plain of Chao Phraya river 0.067
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Figure 6 The result of calibration of MIKEL11modelin
Pasak River byrating curves at S.26.
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Figure 7 The result of calibration of MIKE11model in

Pasak River byrating curves at S.5.
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Figure 8 The model calibration result at Nakhon Luang Station in the period of year 2012.
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Figure 9 The model verification result at Nakhon Luang Station in the period of year 2013.
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Table 2 The lowest depth values analyzed by MIKE11 Model from 2007 to 2013.

AsEAUANENUIAER d1uau (5Udn) srggnvaraulagyszana (km)
939ANNANUT 2.0-2.9 m 7 0.35
929ANANUT 3.0-3.9 m 103 5.15
929ANANUT 4.0-4.9 m 423 21.15
939ANANUT 5.0-5.9 m 292 14.60
929ANUANUN 6.0-6.9 M 120 6.00
99ANNENUT 7.0-7.9 m aq 2.20
929ANUANUININNT 8.0 M 50 2.50
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Figure 10 The lowest and the highest water level of Pasak River longitudinal section from 2007 to 2013.
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Figure 11 Mapof the lowest depth pomts in Pasak Rlver
from KM. 0+000 to KM. 51+900.
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Table 3 The capacity of Pasak River analyzed by MIKE11 model.

Pasak River Average River Capacity (m3 s-1)
- KM. 0+000 (Confluence of Chao Phraya river) to KM. 10+000 816.46
- KM. 10+000 to KM. 20+000 630.17
- KM. 20+000 to KM. 30+000 517.64
- KM. 30+000 to KM. 40+000 865.85
- KM. 40+000 to KM. 50+000 1,029.31
- KM. 50+000 to KM. 51+900 (downstream portion of Rama VI Dam) 1,007.69
Average River Capacity of Overall Pasak River 811.19
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