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Evaluation of the Influence of Fugitive Dust Emissions
from Da-An Riverbed on Nearby Regions

Der-Guey Lin!"  Sheng-Hsien Wang!"  Wen-Tsung Liu® Long-Ming Huang'"

ABSTRACT Influence charts for assessing the dispersion potential of fugitive dust of the riv-
erbed of Da-An River under various meteorological conditions was established by a series of FDM
(Fugitive Dust Model) simulations. The simulated distribution of annually average PM,, concentra-
tion at wintertime shows that the bare lands of the riverbed possess a larger emission quantity of fugi-
tive dust due to the higher wind velocity of the northern monsoon in the year. In addition, the FDM
simulations also indicate that the Ding-An village, the Da-Jia town, the neighborhoods of High Speed
Rail Bridge, and the Yi-Li Bridge at the southern bank of the downstream reach are the main regions
with higher fugitive dust concentration and which coincided with those observed in the past years.
The highest daily average PM;, concentration for the four regions at the southern bank is mainly con-
tributed by different reaches with different percentage as follows: 87.12% from Reach-1 for Ding-An
village, 38.72% from Reach-4 for Da-Jia town, 41.05% from Reach-6 for neighborhoods of High
Speed Rail Bridge, 54.27% from Reach-9 for Yi-Li Bridge. Conclusively, the Reach-1, Reach-4,
Reach-6 and Reach-9 are considered as the most critical reaches with high potential of fugitive dust to
the nearby communities at the downstream of Da-An River.
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Table 1 Testing results of wind tunnel test on

sandy soil sampled from Da-An River

JEU (m/sec) PM;o (ng/m’)
7 360
8 484
9 560
10 677
11 844
12 948
13 996
14 1220
15 1406

A-

A2 AZ2Z202mEE %%$*510m%f§'2’§
=E FDM SFlFE 57 B S8
Table 2 Equivalent emission rate of line-pattern
fugitive dust source of FDM for wind
velocity at 10 m height converted from
wind velocity at 0.2 m height

Uo2 U PM, EL
(m/sec) (m/sec) x10°(ug/m’)  x10* (g/m -sec) x10™ (g/m-sec)
7 12.59 0.36 4.20 1.93
8 14.39 0.48 6.45 297
9 16.18 0.56 8.40 3.86
10 17.98 0.68 11.28 5.19
11 19.78 0.84 1547 7.12
12 21.58 0.9 18.96 8.72
13 2338 1.00 21.58 9.93
14 25.18 1.22 28.47 13.09

15 26.97 1.41 35.15 16.17
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Fig.6 Relationship between wind velocity and
emission rate of line-pattern fugitive dust
source used for the FDM of Da-An River
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Table 4 Input data and determination of parameters required for FDM simulation of Da-An River
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Fig.9 Distribution of annually average PMio concentration from FDM simulation
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Table 5 Hourly meteorological conditions for Region-1 at 2008, Feb./09

B EE RE mmmE g0 CON | wm  mE e b SN
GREE O mko  ®  Bol IR @R 0 e ®  BEE
08020901 96 99 2859 D 300.0 08020913 44 75 286.4 D 1103.5
08020902 100 8.5 2853 D 300.0 08020914 92 10.8 286.4 D 1103.5
08020903 110 98 285.5 D 300.0 08020915 92 92 284.4 D 5778
08020904 74 99 284.8 D 300.0 08020916 87 99 284.1 D 431.0
08020905 85 11.0 284.7 D 300.0 08020917 111 84 2839 D 4143
08020906 138 114 284.0 D 300.0 08020918 30 92 283.1 D 300.0
08020907 85 95 284.0 C 4223 08020919 71 7.6 283.2 D 565.8
08020908 39 8.1 284.4 D 577.8 08020920 308 79 283.2 D 565.8
08020909 49 84 2849 D 725.8 08020921 55 72 283.6 E 811.2
08020910 84 93 2849 D 725.8 08020922 49 73 283.6 D 811.2
08020911 97 7.7 2852 D 805.5 08020923 61 73 283.7 E 836.7
08020912 59 92 2854 D 856.3 08020924 197 8.1 2834 D 724.5
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Fig.10 Distribution of PMio concentration for different regions susceptible to fugitive dust disaster and
the day with occurrence of maximum simulation of daily PMio concentration (a) Region-1, Feb./02
(b) Region-2, May/10 (c) Region-3, Feb./12 (d) Region-4, Dec./22
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Table 6 Contribution percentage of fugitive dust

from different river reach (Reach-1~

Reach-9) to the regions susceptible to

fugitive dust disaster of FDM simulation

of Da-An River
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o O = e R = K R =

SHER-1 87.12% 2.60%  2.72%  129%
SHER-2  990%  458%  2771%  1.52%
SHER3 155% 1690%  3.52%  2.16%
CIES-4 045%  3872%  475%  2.87%
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SHEE-8 0.17%  255%  941%  16.18%
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