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Abstract

This study aims to identify the characteristics of soil in Mongolia, one of the major Asian dust sources that
influence the Korean Peninsula. Soil particle size was analyzed and the result shows that sand (57.5~ 97.3%) was
identified prominently in most regions, followed by silt (2.5~ 34.7%) and clay (0.0~ 7.8%). Soil pH of the covered
regions were in the range 7.1~ 10.1, either weak akaline or strong akaline. Analysis of ion species in the soil
samples exhibited that Na* (91.9 mg kg %), Cl~ (65.9mg kg ™), and Ca2* (53.5mg kg 1) were detected more in the
soil than other species such as SO, (19.2mg kg ™), NO;~ (46.6 mg kg ™), NH," (3.9mg kg %), K* (22.0mg kg™?),
and Mg?* (10.2mg kg ™). As for heavy metal content in the soil, concentrations of soil-borne metals including Fe,
Al, Ca, Mg, and K tended to be high, while metals that come from manmade sources Pb, Cd, Cr, V, and Ni were
remarkably low. The concentration of organic carbon (OC) was relatively high at 15.9ug mg™?, while elemental
carbon (EC), directly released in the process of fossil fuel combustion, was not detected at al or found in very
small amounts. The result indicates that pollution from manmade sources scarcely occurred.

The analysis results from this study may contribute to improving modeling accuracy by providing input data for
Asian dust prediction models, and be used as base data for determining the process of physiochemical
transformation of Asian dust during long-range transport.
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Fig. 1. Soil sampling sites in Mongolia.
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Table 1. Specifications of soil sampling sites.
No. Sites Latitude (N) Longitude (E) Elevation (m) Classification

1 Bayangol soum 48° 38'59” 106° 05'54” 1155 Grassland

2 darhan town 49°32'22" 105° 58'52” 668 Grassland

3 Siikhbaatar town 50°05"34” 106° 13'02” 672 Grassland

4 Erdenet town 48°57'39” 103° 58'50” 1379 Grassland

5 Orkhon soum 48°36'13” 103°35'28” 1086 Grassland

6 Bayangnuur 47°5022” 104°26'21” 974 Grassland

7 lun soum 47°51'26” 105°09'58” 1018 Grassland

8 Baganuur-gu 47° 46'42” 108° 21'10” 1353 Grassland

9 Jargaltkhaan soum 47°29'05” 109° 29'00” 1331 Grassland
10 undurkhan town 47°28'02” 110° 42'41” 1145 Grassland
11 Bayanmunk 46° 53'50” 109° 46'45” 1137 Grassland
12 Choyr town 46°13'24” 108°33'37” 1216 Grassland
13 Sainshand town 45°12'30” 110°20'08” 936 Desertification or desert
14 Zamin uud soum 43° 49'10” 111°41'57” 973 Desertification or desert
15 Khubsgul soum 43°34'56” 109° 30'00” 972 Desertification or desert
16 Hanbogd soum 43°08'19” 108° 02'45” 863 Desertification or desert
17 Moltsog Els 44°08'05” 104° 00'45” 1218 Desertification or desert
18 Huld soum 45°07'23” 105° 40'55” 1232 Desertification or desert
19 Mandalgovi town 45°54'31” 106° 23'54” 1442 Desertification or desert
20 Zomot town 47° 46'11” 106° 44'41” 1345 Grassland
21 Bulgan soum 44° 12'57” 103°47'35” 1309 Desertification or desert
22 Bogd soum 44° 45' 47" 102° 42'59” 1436 Desertification or desert
23 Baruunbayanulaan soum 45°21'33” 101°50'57” 1436 Desertification or desert
24 eoreugeu lake 45°17'14” 100° 46'56” 1225 Desertification or desert
25 Bayan tsagaan soum 45°04'16” 98°59'47" 2087 Desertification or desert
26 Chandmain soum 45°33'29” 98°11'52" 2284 Desertification or desert
27 Biger soum 45°56'24” 97°02'03” 1364 Desertification or desert
28 Altayderun soum 46° 44'31” 95°22'42" 1522 Desertification or desert
29 Hovd town 48°16'29” 91°45'24” 1353 Desertification or desert
30 Uurgaamal soum 48° 4002” 94° 29'30” 1291 Desertification or desert
31 Tiliming lake 49°06'12” 97°34'16” 1786 Desertification or desert
32 Zihir soum 48°07'53” 99°13'56” 2126 Grassland
33 Tsenher soum 47°23'16” 101° 32°20” 1688 Grassland
34 Kharkhorin soum 47°14'11” 102°53'19” 1450 Grassland
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Table 2. Physical and chemical properties of soils in Mongolia.

Particle separate (%) Organic CEC
No. - 0 pH -1
Sand Silt Clay content (%) (cmol kg™)
1 57.5 34.7 7.8 124 7.2 8.8
2 78.0 15.2 6.8 15 8.6 0.9
3 74.8 18.7 6.5 4.1 7.9 6.6
4 82.0 115 6.5 8.7 75 7.3
5 62.9 30.3 6.9 5.2 8.7 4.6
6 89.5 96 0.9 18 9.0 24
7 76.0 17.2 6.8 2.8 8.6 2.9
8 84.9 12.8 2.3 39 7.7 4.6
9 845 14.7 0.8 5.1 83 59
10 89.3 9.5 1.2 5.0 85 51
11 93.9 5.7 0.3 13 7.6 2.2
12 86.5 12.6 0.9 27 7.9 4.0
13 87.7 11.8 0.5 15 8.0 4.8
14 94.9 3.7 14 0.8 9.9 2.0
15 92.7 7.0 0.3 1.0 9.5 4.4
16 92.2 7.8 0.0 13 9.7 9.7
17 90.9 9.0 0.0 14 9.7 7.5
18 93.6 6.3 0.1 17 9.7 5.9
19 91.6 8.4 0.1 21 8.6 4.0
20 82.1 174 0.6 4.0 7.9 7.9
21 89.7 10.2 0.1 15 85 8.8
22 92.0 8.0 0.1 2.8 9.6 145
23 92.5 75 0.1 18 9.5 10.8
24 95.0 49 0.1 0.8 8.7 6.6
25 91.5 75 1.0 3.6 9.7 17.2
26 95.7 3.7 0.6 4.2 9.6 9.9
27 81.2 17.9 0.9 3.2 9.3 22.4
28 93.7 5.6 0.8 2.8 75 189
29 96.9 29 0.2 12 8.9 11.0
30 97.3 25 0.2 0.7 8.6 84
31 96.2 3.6 0.2 34 8.3 19.8
32 82.9 16.2 0.9 8.2 8.1 13.0
33 78.3 17.7 4.1 4.2 8.1 10.8
34 82.0 11.7 6.4 3.0 8.0 11.2
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No. Soka NO;™ Cl- NH,* Na* K* cat M g2+
1 7.9 81.6 96.3 14.4 205.0 59.4 65.1 16.5
2 2.7 ND 87.0 10.0 132.3 385 47.0 111
3 21 ND 137.9 ND 117.2 4.7 80.7 8.7
4 7.9 217.3 141.0 ND 174.8 11.4 21.3 3.9
5 24 9.1 57.2 ND 185.2 6.0 69.3 18.3
6 15 ND 91.6 ND 149.6 158 37.0 5.2
7 35 0.9 120.8 ND 83.0 8.8 40.0 4.6
8 4.1 81.0 138.7 ND 239.8 10.2 20.9 2.6
9 6.2 173.3 141.3 ND 175.0 5.7 32.6 55

10 84 46.6 108.8 ND 165.2 9.0 9.0 13

11 6.0 18.3 126.2 ND 1754 6.3 ND ND

12 6.3 5.9 114.3 ND 184.8 4.7 5.7 12

13 38.6 135 130.7 ND 178.0 35.2 30.2 6.5

14 3.2 ND 166.2 ND 207.6 3.6 111 17

15 2.7 ND 119.9 ND 125.2 25 18.9 21

16 4.2 7.1 47.6 ND 88.7 138 27.8 4.2

17 4.0 ND 130.2 ND 175.4 2.7 35.6 4.1

18 35 ND 133.6 ND 176.5 33 33.6 53

19 3.2 21.7 0.9 39 24 15.7 11.0 31

20 2.9 64.6 1.0 3.9 0.7 52.3 18.1 25

21 2.9 51 1.7 3.9 24 10.8 354 3.9

22 35 131 1.2 17 6.7 52.4 115.7 21.8

23 31 8.8 1.0 16 6.1 45.6 94.7 145

24 2.8 4.0 14 ND 8.6 31.0 64.3 9.6

25 127 40.7 16.8 20 14.6 315 111.3 134

26 152 63.7 2.7 15 8.6 40.1 104.5 25.8

27 27.2 52.1 5.8 ND 32.8 39.7 63.4 179

28 58.6 ND 40.8 4.2 34.8 27.6 95.1 20.8

29 10.8 37.8 21 15 4.0 10.2 83.6 5.6

30 1.7 16.4 14 12 1.7 15.2 23.3 2.6

31 340.0 34.6 61.3 6.2 48.3 71.0 169.6 59.2

32 45.6 169.3 55 25 9.0 16.8 90.1 184

33 3.6 13.7 1.9 2.3 15 19.2 419 54

34 34 10.7 5.0 15 2.7 28.9 50.6 8.3

ND: not detected
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Table 4. Soil component concentration compared with other studies.
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Cr 11.0mg kg%, Co 4.7mg kg%, Cu 8.7mg kg%, Pb
55mg kg%, Ni 8.9mg kg™, Zn235mg kg™, Vv 17.1
mg kg2 vehtow, Aoy AR el glovk
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Eokom, AbElr) 28] Folr it Akl 2] el A
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(Unit: mg kg™)

Mongolia China(Han et al. (2004))
Total Grassland Desetification Loss Gobi Sand
and desert

Al 7937.2(2483.7~21047.7) 8684.9 7272.5 32400 20600 10500
Fe 10517.4(3907.4~21610.4) 10840.9 10229.8 26700 19900 8430
Ca 4668.0(592.4~23034.3) 3208.6 5965.3 115000 73900 14500
K 1591.6 (579.4~ 4824.3) 1803.2 1403.5 2550 1550 7
Mg 3791.4(739.7~9520.5) 31285 4380.6 14100 13800 4300
Mn 232.7(12.1~881.9) 234.0 2315 479 421 166
Na 84.7(26.1~209.7) 65.8 101.5 111 113 535
Cd 1.14(0.38~2.58) 12 11 14 12 0.5
Cr 11.01(3.01~25.7) 10.6 11.4 28.6 314 12.4
Co 4.68(1.46~15.97) 5.2 42 11.7 95 43
Cu 8.71(2.59~27.41) 84 9.0 28.7 199 8.6
Pb 5.52(2.07~12.81) 5.9 52 26.5 20.3 5.8
Ni 8.89(2.27~23.69) 8.2 9.5 335 - 8.9
zn 23.47(8.39~56.09) 274 20.0 46.2 31.0 141
\Y 17.07(4.72~44.42) 18.0 16.2 304 24.2 11.9
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Table 5. Carbonaceous concentrations of soils in Mongo-

lia. (Unit: pgmg™)
No. oC EC
1 47.72 5.21
2 6.81 0.40
3 19.19 1.66
4 25.22 5.34
5 23.39 121
6 6.34 0.59
7 12.85 0.43
8 14.72 1.18
9 23.35 1.58
10 24.55 1.30
11 7.26 0.44
12 13.56 0.51
13 6.03 0.16
14 3.79 0.63
15 2.08 0.37
16 4.40 3.13
17 6.45 1.66
18 7.38 191
19 8.03 2.76
20 11.34 117
21 3.63 0.06
22 12.39 0.17
23 4.94 0.74
24 3.06 0.28
25 8.23 2.48
26 11.71 2.80
27 10.22 1.48
28 14.53 0.80
29 6.24 2.05
30 6.94 3.24
31 53.98 6.79
32 25.09 112
33 91.77 2.35
34 13.65 0.83

AtE oAt el gt AFAI= SApEelA] =oke] F
2 FA44%e] S, Al Fe Cagsela, 52| Abzte]
U sEA YA E3] Al Ca Fed} & =ok7)9]
FEAEES] v £F0] B3 1L 0|9 ARES
FEE AYHez U veld A7 A (Hanetal,
2004; Park, 2002; Nishikawa et al., 2000)¢} G-A}s}ad
o). 78] 3 Kimet al. (2009)-2 $-gjviete] 2 gt 3
AL F AES BN AT, RES FE4 AR
=75} E3] Al, Ca Fed E9F7]8] Z&AdHe] =
A& Bt ol SAPEIA] =kl A
AABIAL Y= FEAEES] gk vt

Aoz P T2 2 Q7 2

AN B4 Y SR BT PAPUA 2P
£ gt 2

j=}
Ao Fad AEE U

S A E7] 98, $Eivel B R A Al
A =okeqd ¢dedEAel Cd, Cu Pbe] 27|15
Z}7} 1.5, 50, 100mg kg™ acs

o =%k A $=HUE
yeht, Eokell gt 299 d=ie ofF 22 A
skl

—
d

PAPIRIA (38) 2] AR EE BT A
£ & 5o ehlgleh f71Ra R A4 2 =

ofoll A 20~91.8ugmg™* Wl HAF 159ugmgt
FEolglom, 2R Fo] 229ug mg, AFEtES} A
8 Fol A Abekel x|o] 9.7ugmgtE 2R
N F=rt o A eyl dastaeEs A
A Aol 0.1~6.8ugmg i WYz JF 1.7ugmg?
SFolglen, 2R Fo] 1.6ugmg ™, AFtEs} %18
FolAY Abkel X o] 1.8ugmg e F ol E B
o] A& ¢igkeh T8y Aubg o= frlgkAe]
7} vl o Eokom, ek AE HEEFA o
v F3] wEF AEH 2R HA 2] A
[e)

Al wiEsdell 23 2de] A9 o)A o
o]
=

+ X

IS
[N
rhu

2000437 Eof A= % sk AR EAsk
St AR B 72w Gus 930, St
Sl Gee vAE Fo AL F shiel B2
Aoje] mepiln A2 R BAE Fo BeA =

o He 54 sfetalelon 1 Ashe Thew 2

L3R (BB = dEREe 2AAY
AANA =7} 57.5~97.3%, v|Al7} 2.5~
34.7%, A =7} 0.0~ 7.8%= =2 w|ZFo] =7
vepkon), $7)BRFe 0.7~124%, T
pHE 7.1~10.12 "j® o] =9okojx pH~7} 8.0
ooz vieht ofebre) mx gebre) =of
ojglom, oo w35 (CEC)S 09~233
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Cmol kg™t2 zALE ).
2. 0] & H-& =AA| A A oA Nat, Cl7, Ca* A
BEe] v o]Eel ME el vehite

Na*>Cl™ > Ca?*>NO; >S0,2 >K*>Mg?*
>NH," o2 vepgo

3555 T2 LFAYGeNA Aol ot d
HEe] AGe A Fe>Al>Ca>Mg>K>Mn
>Na>Zn>V >Cr>Ni>Cu>Pb>Co>Cd?]
£oz vephgt F2 297 55484 Fe,
Al, Ca Mg, K9] =7} 7 ebyton, <14
Aol ez RE 7]adshe Pb, Cd, Cr, V, Ni
59 Tz g A vebdes

4. J2AEE 2AA S AA M 7'k 5

7 ¥lay gster, davtae A8 A&

AAY T3] mE AEF o] ARG AHA =

M
X

o
Oy

PAPREA BPEE PAE Tk} 7187

o mlAE ke B A%z AnwA, B
F b o 3 B - S W B 3,
b 2 wde) RE A Fo 24T S A
Rolvd, =t & 7oA HuE FARUA) =op
R A, A B SR ool dyele 43 2
£3 4 e oz A9
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