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ABSTRACT

This study selected the downstream reach of Ta-Chia River between estuary and Hou-Feng Bridge as a
study area and performed a numerical simulation on the dispersion behavior of fugitive dust released from the
bare lands of riverbed using Fugitive Dust Model (FDM). FDM is a computational air quality model using
the Gaussian dispersion model to simulate the dispersive behavior of emissive pollutant. Integrating the
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topographic information and meteorological data with the relationship curve between fugitive dust emission
rate and wind velocity from the laboratory wind tunnel tests, one can simulate the dispersion potential of
fugitive dust of Ta-Chia River. Meanwhile, the distribution of annual average PMy concentration of
simulations which processed by the geographic information system ArcGIS were compared with those of
observations to verify the suitability of the numerical model and the associated input model parameters. At
last, the simulation results of the fugitive dust potential of riverbed can be implemented as a reference to the
planning of preventive strategy suitability of inputparameters and the validity of numerical model. In addition,
this paper also investigates the relationship between fugitive dust dipersion and wind characteristics and the
influence of fugitive dust on the nearby regions susceptible to fugitive dust disaster. At last, the contribution
of fugitive dust from each individual river segement to the regions was analyzed and the analysis results can
be implemented as a reference to the planning of preventive strategy and the construction of countermeasure
for fugitive dust control.

(Keywords : FDM (fugitive dust model), Emission rate of fugitive dust, PM;, concentration)
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4 q
(misec  (pg/m’
) )
7 460
8 596
9 960
10 1440
11 1280
12 1390
13 1532
14 1668
15 1768

2 A [E RIS RER PR 2 Btk
Table 2 Relationship between wind velocity and
emission rate of line-pattern fugitive dust source
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VC.Z VlO QL
7 1259 165
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Figure 5 Relationship between wind velocity and
line-pattern fugitive dust source of Da-Chia River
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Table 3 Coordinate of ending point to define river
segments for FDM simulation of Da-Chia River

RO | SRRIEAT X Y

B1 204262 2692167
EE-1
B2 206312 2691484
JAlER-2
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EE-3
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G

B5 211974 2689434
-5
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-6
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JAlES-7
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SHEL-9 B9 216969 2686733
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Table 4 Coordinate of receptors at the regions
susceptible to fugitive dust disaster for FDM
simulation of Da-Chia River

RN AT HEFRTWDGD)
Y
=ER 204755473 2689679.60
IR 207370442  2688155.61
FKET, 206062480  2685478.66
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TS 218430.288  2685519.58
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Figure 6 Range of individual river segment and line-pattern fugitive dust source for FDIM simulation of
Da-Chia River
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Figure 7 Configuration of receptors (red solid circle) for FDM simulation of Da-Chia River
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Table 5 Relevant input data and determination of parameters for FDM simulation of Da-Chia River

SEHH SOEE B At

TS 03 cm  PRAEERENCBEE

KRV 265  glem®  ERASEENEEE

R R R =P 20 m PR DRz R B G JEERE T
e e 2 g/m-sec  FRFAHERELEEEIRFHECR (line type)
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7 6 RHEE B S BRI R R JRRE EE
Table 6 Contribution percentage of fugitive dust from different river segments (Seg-1~Seg-9) to the regions
susceptible to fugitive dust disaster of FDM simulation of Da-Chia River

e fENE-1 UEkE-2 RURNE-3 R4 ENE-5
_— mEE EE TEZKE AL YT TS
-1 35.84% 6.63% 4.43% 2.08% 1.01%
-2 42.56% 10.36% 9.85% 3.00% 1.13%
JEE-3 14.03% 45.52% 24.22% 4.01% 1.50%
-4 3.69% 23.04% 26.06% 3.62% 2.01%
5 1.47% 8.36% 13.68% 4.20% 2.90%
-6 0.90% 2.56% 10.50% 28.88% 5.43%
T 0.61% 1.63% 5.80% 44.40% 15.32%
JEE-8 0.46% 1.08% 3.00% 7.16% 24.69%
HEZ-9 0.44% 0.83% 2.45% 2.65% 46.01%
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