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Abstract

To investigate the source-receptor relationships aerosol model has been used to simulate the distribution
behavior of the yellow sand. Data for meteorological fields were obtained by Meso-scale Analysis and Predic-
tion Model System/Seoul National University (MAPMS/SNU) for five days (10~ 14 April 1988). To obtain the
distributions of concentration of yellow sand, the aerosol model has been modified to allow quantifications of
relative concentration distributions of yellow sand. Source regions of yellow sand were delineated by soil maps
1987).

Using 3 -dimensional wind fields the backward trajectories from 3 receptor grids at the layer of ¢=0.95, 0.9,

of China and emission rate as a function of wind stress (Westphal et al.,

0.85, 0.8 were calculated. In order to facilitate quantitative assessment of source-receptor relationships, it was
assumed that the perturbations in along-trajectory and cross-trajectory proceed linearly with time, in accord
with Gaussian distribution characteristics. On the basis of this assumption, the probability fields were calculated
from every grid point with source strength 1. Using these probability fields and emission rates, the potential
contributions of upstream sources along the trajectories were estimated. The results of this study indicate that
the application of trajectory modeling is useful in investigating the quantitative relationship between source and
receptor regions.
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Fig. 1. Model domain and Source regions (shaded
area). The receptor points of A, B and C
represent Seoul, Hukuoka, and Sanghai, res-
pectively. NEG is the area of North-Eastern
Gobi desert.
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Fig. 2. The spatial distributions of the calculated concentration of yellow sand at a) 1003UTC, b) 1015UTC, c)
1103UTC, d) 1115UTC, €) 1208UTC, f) 1215UTC, g) 1303UTC, h) 1315 UTC and d) 1403UTC, April

1988.
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Fig. 3. Temporal distributions of calculated concen-
tration within receptor grids of a) Seoul, b)
Hukuoka, and ¢) Sanghai.
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Fig. 4. Backward trajectories from Seoul (a and b), Hukuoka (c and d), and Sanghai (e and f) at the layer of

0=0.95, 0.90, 0.85, 0.80.
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Table 1. Estimated concentration of yellow sand
(unitless) along the trajectories in Fig. 6.

SEOUL HUKUOKA  SANGHAI
e TIME  Individual Cumulative Individual Cumulative Individual Cumulative

: 4/11060Z  0.000  0.000 0.0069  0,0069

H 00Z 0.0641 0.0641 0.2451  0,2520

! i 067 1.6760 1,7402 4.2942  4.5462

il roc ._ 092 5.0608 6.8010 6.5385 11,0847

100E TI0E T20E T30E T40E 1272 5.7064 12,5074 6.0383 17,1431

157 0.3221 12,829 0.4034 17.5465

187 0.2145 13,0440 0.0000 0.0000 0.2888 17,8353

217 0.1880 13.2320 0.0090 0.0090 0,1604 17,9958

4/1200Z 0.0809 13.3129 0.0365 0,0455 0,0763 18.0720

03Z 0,0128 13,3257 0.1588 0.2043 10,1089 18,1809

067 1.7497 15,0753  2,9528 3,1571 4,1235 22,3045

097 1.1984 16,2738 3,9658 7,1229 5.1069 27.4114

122 0.0032 16.2770  2,6527 19,7757 3.7337 31.1451

152 0.0000 16,2770  0.2079 9.9836 0.2215 31.3666

187 0.0000 16,2770 0.1314 10,1150 0.1220 31,4886

217 0.0000 16.2770  0.0215 10,1365 0.0000 31,4886

4/1300Z 0.0000 16,2770 0.0000 10,1365 0.0000 31,4886

03Z 0.0000 16.2770  0.0000 10,1365 0,0000 31,4886

067 0.0000 10,1365 0.0000 31,4886

09Z OBS. 10,935  0.0000 10.1365 0.0000 31.4886

127 0.0000 10.1365 0,0000 31,4886

152 0.0000 10,1365 0.0000 31.4886
3 i 182 0,0000 10,1365

1308 140 217 0.0000 10,1365 OBS. 33.8482
Fig. 6. The vertical average of the puff concentration 4/14 002 0.0000 10,1365
; 03Z 0.0000 10,1365

emitted from a) Seoul, b) Hukuoka, and

OBS. 12.12712

¢) Sanghai. Time interval is 12 hour.
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