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Abstract

The chemical composition and properties of soil were determined at selected sites, such as
Loess plateau, Gobi and sand deserts in northern China, where most dust storms occur.
Although the transport of this sort of dust storms to Korean peninsula is a well-documented
phenomenon, there is not enough information about the very source regions. In this reason, this
study tried to measure the chemical composition, including soil elements, anthropogenic
elements and ions for soil samples so that certain properties of some major source regions of
Asian Dust can be provided. Furthermore, the results are classified into four types of soil like
Loess, Loess & sand, Gobi, and sand in order to identify the characteristics and difference among
the types. (X/Al),,¢ values for each soil type were also calculated in this study and compared
with those of other references including Asian Dust material(ADM). The results indicated that
Ca contribution was higher than Al in all the soil types of this study including ADM and,
compared with the values of urban area, contribution of anthropogenic elements such as Cr, Pb,
Zn was quite low. However, it must be noted that there is such a variation in the result of soil
composition, but it is also certain that the very source region soil composition resolved from this

study could support the enhanced study on Asian Dust phenomenon in Korea.
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Fig. 1 Map of sampling sites showed with some primary
source regions of Asian Dust in northern China.
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Table 1. Classification and the location of sampling sites in addition to the size-segregated percents of soil.

- Sit Loneitud Latitud Number of Clay silt Sand
U 1ies PRI artude Samples unit : %
5 21.7 53.6 24.7
L Shandan 101.50 3845 2 92 26.3 64.6
0ess Luochuan 109.41 3585 1 27.1 720 09
Ganquan 109.40 36.73 2 289 62.5 8.7
2 9.7 733 17.1
Loess & Sand Shuifu 103.92 36.30 1 92 873 35
Jingyuan 104.92 3704 1 10.1 59.3 30.6
Gobi Gobi 100.09 39.14 4 9.1 39.7 513
21 5.1 12.8 822
Badain 100.15 3938 4 6.0 185 755
Sand Mingqin 102.89 38.57 3 56 247 69.7
an Zhangbei 11487 4129 2 89 14.1 770
Shapotou 105.00 3747 5 0.6 15 979
Hungshan 11645 42.15 7 42 50 90.8
G Lanzhou 103.87 3593 1 185 80.3 13
s Taibusqi 11502 4164 4 86 78 836
* Clay(<24m); silt(2um~604m); Sand(60m~15004m)
Jaran, Tengger, Ulan Bhu, Hobg, Mu Us, oj2x 2 Yo, LanzhouE *¥33F Luochuan,
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Table 2. Soil composition measured at 13 sampling sites. (unit :/g/g)
Loess Loess & Sand | Gobi Sand Grass
Shandan |Luochuan| Ganquan | ShuiFu | Jingyuan | Gobi | Badain | Minqin | Zhangbei | Shapotou | Hungshan | Lanzhou | Taibusqi
Cr 263 78.8 142 | 30900 22 218 78.6 110 5.7 9.6 43 528 10.1
NO; | 536 315 00 | 2760 00 149 0.0 00 00 00 00 1230 323
SO | 340 263 212 | 24000 329 366 288 267 145 00 00 2050 | 410
NH | 141 216 10.1 162 9.6 163 147 143 13.1 9.7 158 123 120
K* 405 214 268 797 982 720 527 56.6 277 140 212 290 | 459
Na*t | 619 200 500 | 14000 277 230 259 165 273 | 435 222 346 | 369
CaX* | 461 508 379 | 5620 387 431 237 240 159 174 316 1380 162
Al | 33300 | 35000 | 28800 | 24000 | 20500 | 20600 | 12100 | 11600 | 10600 | 12700 | 5500 | 32800 | 28700
Ca | 103000 | 150000 | 90700 | 149000 | 84800 | 73900 | 36200 | 30700 | 4220 | 1220 396 | 31000 | 5100
Fe | 27100 | 27600 | 25400 | 20200 | 17000 | 19900 | 11200 | 10600 | 7460 | 8450 | 4430 | 30600 | 24100
Mg | 15600 | 14000 | 12800 | 18300 | 12800 | 13800 | 7520 | 6580 | 2470 | 3900 | 1050 | 14300 | 6530
K 3530 2250 | 1860 | 1870 | 1850 | 1550 879 955 655 828 567 2370 | 2410
Na 180 107 473 | 3040 118 113 99.7 73.1 2541 300 393 132 | 482
Mn | 479 454 504 440 432 421 259 250 116 144 610 636 319
v 292 33.1 290 237 209 242 157 129 127 11.1 73 369 | 350
Co 117 114 120 9.7 8.7 9.5 52 52 42 45 25 160 110
Cr 282 31.1 264 259 233 314 178 150 102 124 64 58.1 299
Ni 335 268 230 136 9.8 9.1 7.8 44 266
Cd 1.5 14 14 13 12 12 0.6 0.7 03 04 0.7 1.8 14
Cu 338 253 27.1 298 239 199 128 93 8.1 8.6 4.1 435 | 259
Pb 279 277 239 269 195 203 9.0 99 6.0 29 14 243 144
Zn 504 432 450 427 377 310 169 204 103 162 6.6 495 | 486
% First and second low indicate the soil type and the name of each sample collected site.
/;x 10000000 oo
= 1000000 - ¥ © Gobi
% g A g % A Sand
2 1000 - %
g °c o R ¥ % X R R o
g 10 1 % B g X £ X A >A( 4
ClI' NOySO,# NH,*K* Na* Ca," Al Ca Fe Mg K NaMn V Co Cr Ni Cd Cu Pb Zn
Fig. 2 Plot of average concentrations measured for Loess, Gobi and Sand type of soil.
Egyee] W FEE 717 304 242 19ug/e o W@ ol APFRE /1E9 e ARES
o S UEhh Bl 7] 98] Asian Dust material(ADM)
ke 7 ARE AAD 94 L 2e 92 (Nehkawa 2000) 9J0] THE 7|29 4RSS A
A 1 dolol wet et RS B gatel & 3, 717 33 7ol Al B3tttk ADM
U gouz ofm Aoje] EPYRS FHs o) ¢ Mg Na Co Cdol e B4 A7Eo) ¥
715 &olstAl gk wabs gAte] lA] B gElo] e WAE 11 9 WK a54EE0
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Table 3. Soil Component Concentration compared with other studies.

(unit: Lg/g)

This study A¥* B#* Cek D RS
Loess Gobi Sand ADM* Seoul Loess Tungeori Taylor Korea
Cr 397 218 416 - - - - - 027
NOy 284 149 00 - - - - - 0.0039
SO.* 208 366 114 - - - - - 024
NH,* 152 163 135 - - - - - 0.18
K* 151 720 344 - - - - - 0.14
Na* 104 230 103 - - - - - 0.085
Ca** 449 431 137 - - - - - -
Al 32400 20600 10500 60000 85400 73400 39200 81300 31000
Ca 115000 73900 14500 76000 17400 56700 48200 36300 12000
Fe 26700 19900 8430 29000 29000 53000 13000 50000 28000
Mg 14100 13800 4300 - - - - - 8000
K 2550 1550 777 21000 18000 6400 2300 25900 15000
Na 111 113 535 - 15800 20400 21200 28300 7200
Mn 479 421 166 530 660 630 720 1000 2000
\% 304 242 119 60 70 65 58 120 -
Co 117 9.5 43 - 11 18 6 20 60
Cr 28.6 314 124 50 55 110 250 100 85
Ni 335 - 89 40 60 42 37 35 30
Cd 14 12 0.5 - - - - 0.15 5
Cu 287 199 8.6 30 - - - - 140
Pb 26.5 203 58 20 230 107 73 15 44
Zn 462 310 14.1 70 130 180 230 40 410
* 1 Nishikawa(2000).
*%: Shin E. $.(2001).
##% : national institute of environmental research(1987).
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Fig. 3 Plot of elemental ratios relative to Al(X/Al x 10% for (a)Loess, Gobi, Sand and ADM (b) A(Seoul), B(Loess), C(Tungeori),
D(Taylor)and E(Korea). ADM is from Nishikawa(2000), A~D are from Shin E. S.(2001) and E is from national institute of

environmental research(1987).
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