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Abstract

Backward trajectory analysis was carried out for 41 cases at 850 hPa level and 47
cases at 700 hPa level during the period from May 1992 to August 1993 in order to un-
derstand the impact of long- range transported pollutants from the neighboring countries
on the distribution pattern of acid rain in Xorea. The occurrence frequencies of acid rain
were also investigated using the rainwater data observed at 5 stations in the central part
of Korea; Kangwha, Seoul, Yangpyong, Hongchon, and Inje.

The trajectory analysis showed that westerlies were dominant on 700 hPa level and
southwesterlies on 850 hPa level in Korea. The pH values were also often lower when the
trajectory was stagnant in the upper air over Korea. However, pH values were normally
higher in all directions of flows during the Yellow Sand period due to the increase of posi-
tive ion components such as Ca*’. The pH values were also normally higher when air

flows from north or northeast.
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Table 1. The list of precipitation cases and their pH values.

pH values in 1992

CASE|DATE| KW | SE YP HC IJ 34 20 4.19
1 5/ 7] 500 | 423 | 5.00 [ 457 | 465 35 |12/ 7 424 | 454
2 13| 458 | 345 | 4.09 | 4.25 | 4.21 36 12 4.60
3 16 | 4.95 | 37 14 432
4 26 | 543 5.02 | 441 | 5.38 38 29 5.16
5 6/ 41508 [ 515 | 509 | 461 | 566 pH values in 1993
6 10] 518 [ 545 | 6.30 | 599 | 4.87 ||CASE|DATE| KW SE YP HC 1J
7 18 5.68 | 559 39 1/15 6.01 | 5.74
8 21 7.82 40 2/16| 413 | 4.15 595 | 6.35
9 27 4.39 41 21 546 | 6.04
10 7/ 3 441 { 4.01 | 598 42 3/ 6 364 | 4.76
11 11] 542 | 3.93 | 483 | 558 43 24 433 ) 4.77 | 518 | 516
12 171 596 | 434 | 544 | 503 | 512 44 31} 586 | 5.08 | 6.02 [ 6.08 | 6.34
13 221 5.14 5.78 | 5.09 45 4/10] 6.48 | 3.92 [ 5.82 5.38
14 27 4.76 | 5.62 46 23 6.13 | 690 | 698
15 30 5.05 | 5.01 47 29 4.88
16 8/ 2 492 48 5/13 348 | 6.20 | 452 | 5.30
17 7 424 | 5.39 5.33 49 17 445 | 606 { 4.08 | 4.72
18 14| 564 | 420 | 5.24 | 443 | 472 50 211 573 1 469 | 742 | 444
19 17 4.96 51 25| 583 | 4.75 | 7.56
20 24 1 490 | 4.32 6.07 | 4.98 52 6/ 2 417 | 688 | 506 | 494
21 28| 560 | 4.30 53 8 597
22 9/ 2 543 54 13| 453 {510 | 7.18 | 593 | 542
23 71 5.06 | 3.50 55 28 4.11 | 569 | 5.83
24 12 4.86 56 29 5.31
25 24 493 | 529 | 479 | 5.72 57 7/ 8] 490 | 416 | 6.39 5.14
26 29 470 | A54 | 579 | 5.82 58 13 474 | 555 | 543
27 {10/ 4 4.26 59 17 3.87 | 5.69
28 17 424 | 3.90 60 25 410 | 645 5.49
29 23| 480 61 29 4.70
30 30 5.20 62 8/1 4.54
31 {11/ 3 4.60 63 9 4.36 528
32 9] 4.10 5.93 64 20 3.80 5.63
33 131 6.20 65 24 | 490 | 4.06
KW : Kangwha, SE : Seoul, YP : Yangpyong, HC : Hongchon, IJ : Inje
Table 2. Frequency of each pH value class during the period from May 1992 to August 1993.
H<36 36<pH 46<pH 5.6 <pH 6.6 <pH 7.6 <pH Total
pH=J. <46 <56 <66 <76 <86| case
Kangwha 0 7 28 16 0 0 51
Seoul 4 32 19 2 0 0 57
Yangpyong 0 9 19 21 8 0 57
Hongchon 0 15 32 24 1 0 72
Inje 0 2 28 15 1 1 47
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Fig. 1. Wind rose for trajectories with occurrence
rate{ % ) on (a)700 hPa level and (b)850
hPa level. The number in the circle repre-
sents the stagnent case.
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Fig. 2. Backward trajectories arriving at Seoul with classified pH value; (a) pH<3.6, (b) 36<pH<4.,

(c) 4.6<pH<586, (d) 5.6<pH<6.6.
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Fig. 3. Backward trajectories on (a)700 hPa level
and (b)850 hPa level(b) for case 2 showing
the low pH values in 5 sites.
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Fig. 4. Backward trajectories on (a)700 hPa level
and (b)850 hPa level for case 46 showing
the high pH values in 3 sites.
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Fig. 5. Backward trajectories on (a)700 hPa level

and (b)850 hPa level for case 7 showing
the very high pH values in Seoul.
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and (b)850 hPa level for case 49 showing
the very low pH value in Inje.
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Table 3. Cases when Yellow Sand was observed at

Seoul during April in 1993.

(Casg Date Period Duration
1]1,2,3,4 1,12:50~ 4,14 :20 |73 hour 30 min
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23,10 : 30~24,18 : 26 |31 hour 56 min

N 27 27,08:20~ 20:10 |11 hour 50 min
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Fig. 7. Backward trajectories on (a)700 hPa level
and (b)850 hPa level for case 45 during
Yellow Sand.
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Fig. 8. As in Fig. 9. except for case 47.
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