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Abstract

The purpose of this study is to simulate the hydrodynamic and sediment transport conditions in Pasak
river between a downstream portion of Rama XlI dam and a confluence of Chao Phraya river by an application of
MIKE21-HD/ST model. First, observed data of river cross section, discharge, water level, and sediment in Pasak river
were collected during year 2013-2014. The result of calibration and verification of MIKE21-HD along Pasak river
found that the Manning’n roughness coefficient for the whole river is equal to 0.0286, which gave the calculated
water level close to the observed values at Nakhon Luang station. It provides statistical index of R® and RMSE
equal to 0.85 and 0.17 m, respectively. The MIKE21-ST in conjugate with MIKE21-HD models were calibrated using
steady state condition in the range of discharge between 100 to 750 m’ s and measured soil sediment in four
places along the river. It found that the average grain size was around 0.12 mm, unit weight of sediment equal to

2,650 kg m”, average porosity equal to 0.4, and settling velocity equal to 0.0109 m s, The calibration results
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showed that the rate of bed level change has a sedimentation rate in the range of 0.66 to 0.95 m yr' and the
sedimentation rate is directly proportional to the flow rate which corresponds to the results analyzed by the
physical model. Finally, MIKE2 1-HD/ST model was applied to analyze the annual sedimentation rate during year
2007-2012 by dividing into two case studies namely 1) steady flow boundary condition and 2) unsteady flow
boundary condition. The result showed that case 1 the average annual sedimentation rate is around 0.76 m yr’
while case 2 the average rate is around 0.22 m yr". It will be seen that the sedimentation rate of steady flow is
more than unsteady flow conditions on average approximately 29%. Since unsteady flow model simulation is
more similar to the real flow condition in Pasak river. However, sedimentation rate obtained from mathematical
models are significantly higher than the actual because of sediment load input to the model was an average

throughout the river. In the fact that sediment load varies unequal both in each month and section of the river.

Keywords: Sediment Transport, Hydrodynamic, Pasak River, MIKE21 Model
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Figure 1 Study area at Pasak River.
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Figure 2 Type of Bathymetry in MIKE21 model.
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Figure 4 Flow Chart of Pasak Physical Model.
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flow)
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Figure 5 Bathymetry of Pasak River.
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Figure 6 Example Node of Pasak River Bathymetry.
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Figure 7 Example Element of Pasak River Bathymetry.
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Figure 8 Result of MIKE21-HD Model Calibration and
Verification at Nakhon Luang station.
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3.2.2 wanisanwnsauaiilaelduuudiaasadamans
MIKE21-HD nseld Steady flow

msanwnszuailnglduuusiasndindnans MIKE21-
HD Han s3SIz S wRInTTLaL Tdesidulni
(Percentile) 71 25%, 50%, 75% wag 95% FaiuSu1unIs
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Table 1

Table 1 Computed current velocity for each percentile
at 5.5 station.
Usuaunislva
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fidosidulni (%) (ms™)
25% (100 m’ s 0.76
50% (240 m’s™) 1.13
75% (500 m’s™) 1.41
95% (750 m’s™) 1.50
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Parameter Value
Fluid density, p,, 1,000 kg m”
Longitudinal dispersion coefficient, D, 10m?s?
Transversal dispersion coefficient, D, 10m’s’
Erosion coefficient, E 0.4 ke m?s’
Critical shear stress for erosion, , 0.1Nm?
Settling velocity, W, 0.0109 m s™ (la1nnsd1919)
Critical shear stress for deposition, z4 0.1 Nm?
Boundary suspended-sediment concentration, ¢, 0.0 kg m”

Bulk density of bottom sediment, p

2650 kg m” (ls191n3d1979)
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Table 2 Rate of sedimentation in the Pasak River at each flow analyzed by MIKE21 and physical models.

dnsnsanaznay (m yr?)

Nan15ANW
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Unsteady flow Hawanass Table 3 §awu3n 56l Steady
flow gn5n1sanazneaudziuLUsluwdasYaglugie 0.69
89 1.01 myr' wasda1dnsinisannznouladesiad
Usguna 0.76 myr' daunsdl Unsteady flow 8151015
AnAznauTeUranategluyie 0.18 89 0.33 myr' uazil
A1dmnsInsanmznewaissieduseuin 0.22 myr! Ing
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Table 3 Annual sedimentation rate in the Pasak River analyzed by MIKE21 model during year 2007-2012.
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