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Abstract: "Sandstorm" in Beijing should be classified geologically as "dust~storm", more accurately as "salt dust", containing quantities
of saline (water~soluble salt materials). It has aroused widespread concem due to its posing a serious threat on human health and eco-
nomic development. This study aims to provide new evidence for Beijing "salt dust storm" origin by investigating the source region
including the south—eastern Mongolia, central Inner Mongolia, and western Hebei Province for physical and chemical properties of
topsoil and some dust. Systematic topsoil was sampled in different sources of land sand, landform types, including agricultural land,
sandy land, degraded grasslands, abandoned land (named after "farmland etc." in the following) and the desert Meanwhile dustfall was
also collected from Beijing and some areas of sand source. The samples were analyzed for water~soluble salts and cation—anion con-

centration, pH, artificial and laser particle size, the proportion, and wind speed generating dust. The results show that the dried salty
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lake is featured by its high percentage of the <200 dust materials, water—soluble substances and some cation—anion ions such as Na*,

CI. Tts high pH, very tiny particle size, large specific surface area, low proportion and low wind speed generating dust, are well corre-

lated with dustfall features of Beijing and of cities and towns near dust origin, while these features are different from those of the desert,

sand, beach, agricultural land, abandoned land, degraded grass, etc.. This implies that dry salt lake basin area could be one of the most

important and key sources of Beijing "salt dust storm". The soluble salt content, particle size, pH, proportion and wind speed generat-

ing dust could be considered as key indicators to determine the source of Beijing "salt dust storm".

Key words: Beijing;"salt dust storm”; dustfall; dry salt lake
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Table 1 Sampling localities, parameters measured and samples amount
B & ® = B B/ %
BRERAE KHX ¥r AL W 2t  FBUhE ¥ 8
RE  RE RE  BOSH  KE#
dbx 4 1 4 4 1 3
pNatZy B b # 40 i 2 2 2 2 2 3
Y 1 1 1 1 1 0
il LI i 2 4 2 2 2 0
R, BLES, it 4 2 4 4 5 s
B, T B 0 2 0 0 0 0
CRBREHES") ERwE 0 2 0 0 0 0
2E -1 0 0 0 0 5 5
[ifz373: 4 0 4 4 4 4
REBWIR 2 7 2 2 6 6
ETHR 0 4 0 0 6 4
FH# FLEH, 0 2 0 0 0 2
TEw 0 1 0 0 0 ]
o] £ B ] 1 0 0 0 0
BRI 0 2 0 0 0 0
B R 2 2 2 2 2 2
Vi oy o i 1 1 1 1 0 (]
o] BT B 0 2 0 0 1 1
i HEHIET 3 8 3 3 5 5
BRI 2 2 2 2 2 2
BAEK 4 0 4 4 4 4
badi ] BEE 2 0 2 2 2 2
BRnF 1 0 1 1 1 1
BAEK 2 4 2 2 2 2
YHE(<200 B) ;. 2:1:) 2 2 2 2 2 2
B ET 0 1 0 0 0 0
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A% B TR RS HE L ICP-OES) il E K BT E
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EH TR E /A& 10mL K& /NE
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ik 22.5%, B YD BER 2250 1%, R H K K E, B U
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H R RRE, pH MK REYERF L /0
HREUZEREFBENER, FEENHELRE
By R E A EF,
EERSELFE-EBHKBHTE K,
CaB, 5RETEETRMHEEMETRELRT
REFRIRFR (F2, 8 2); FA , LR ASFELPH

K2 FARBERNEBRKBE AEEEFHESSRR pHE
Table 2 Water soluble salt, ions percentage and pH in samples of different origins

5iH KA ML RS Fihwl £23::3 Vi PR (<200 H)
Na’ 0.22:0.06%  0.10:0.08°  3.01:090"  0.01£0.01°  0.01:000®  0.00£0.00°  0.00:0.00°
Mg 0.08:0.06"  0.02:0.01'  035:0.20°  0.00:0.00°  0.00£0.00"  0.00+0.00"  0.00+0.00*
X 0.20+0.18"  0.03:001°  0.13:0.04™  0.00:0.00®  0.00£000°  0.00:000°  0.00:0.00®
ca® 032:0.11*  0.04:001°  0.160.04°  0.01:001™  000:0.00°  0.00£0.00°  0.0035+0°
B 209126  0.01x0.01"  2.00+0.91" o o 0.00™ NA
0.29:022°  0.08:0.04°  0.99:027* 00" 0.02:001°  0.01:0.01" 0+0°
NOy 0.18:0.12°  0.0120.00°  0.03+0.01° 00° 020" 0.00:0" 0.0005+0°
S0 0.63:0.40°  0.030.02°  1.360.72° 020° 00° 0.00:0? NA
KA 965" 99341031  89.60+1.94° NA 100.00£0.38°  99.52 NA
ABHER  35161.92°  002£000°  2250:12.83°  0.05:0.05°  0.00:0.00°  0.010.01° 0.00°
pH 824:0.03%  771:0.14%  853:0.17*  7.16:0.14°  7.18:0.11°  7.3320.07° NA

BRI VHHERE BEANO LR b XRESAHERRRBERSZHATAAREENER WX
RUSRER— RN SRR HBEZEHET FRT 2 MEW LFRA 1 131 AU BRI TR, WET
RENHHFFEAHERAX 2N HBHAEFIRRN 2 REHORR AL ENER, R, & 5% B
KF(a=005) L RABEER., NA—BHIE, KB KBEEETFSRI%
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Fig. 2 Water soluble salt, ions percentage and pH in samples of various origins
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CI" NO;, th77E B E M X,
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P,05,Ca0.TiO,, FIHF i VP P,O,.CaO M &
BERE (K3 E3), THSXEPRETRRE,

S EEHFLERAER, HMbFERSRE
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WhE 70% EMRENT 2008, X—HHABES
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99%LA L), —RIER 89 £5, BV MM 5115, REH
HWEEK 8, BIFERSBEALR 08515 . RE%E
MK E S0% EM TR A RTS8, W
H, DEFHHEEA TR 50% U ERKFRE
F 120 B, VESFEBPRZ/NTF 200 B YR
HEIRAS LS 2R 0.97% (% 4,8 4), U
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MRV STE-ERY, KFRF/NF 200 B #E
PEASERBERNTHBMASHED, HKARH
BETHEE, RALTHEHNAHTRBRERH
FIE #— AR L MRBHERERWAT
B HAT T, MEET L5 200 B LLF @ BRLY
HFRERBEMNRERFE(R4,E4),

SRR BOERE TR, THRBARIE
A HFR KL RIREES TR+ s 55 KA
(%5,85-A), FHREAMELB R (F 5, H 5~
BO)BEMTHMLMMHAR F—LHAT
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Table 3 Percentage contents of main chemical components in samples of different origins
FENERS pRatc 25 REtE F 2 3 Pl YK LE (<200 H)
Nay0 240:0.14°  223:0.14°  694:123° 1.64:021° 1.96:0.11°  2.09:0.13° 1.55+0.44°
MgO 283:027°  182:027%  5.13:042' 154029  026:0.03¢  1.10:0.16% 2.29¢0.48%
ALO; 1205£024°  12.23:030°  1092:0.67%  881:131%  8.69:038°  851:0.22° 9.30:0.70 ™
8i0, 60.52:1.58° 68.10¢1.50  44.70:2.54°  71.40:690%  82.74:0.76"  77.40:327°  60.99+2.06°
P,0s 023:010°  0.16:0.02°  0.16:0.01°  06420.40°  0.06:0.02°  0.11:0.03° 0.50:0.17°
K;0 238:0.11%  297:0.16%  228:0.12%  320:034%  347:015% 254022 2.45:0.33 %
Ca0 780:0.65%  3.010.53%  6.68:053°  5.41:405%  061:0.10°  427:2.00™ 10.99+1.44°
Ti0, 0.65:0.02%  0.72:005%  057:003%  067:035%!  034:006¢  0.52:0.22% 1.79:0.41°
MnO 007:001%  0.07:001%  0.13:004°  0.08:0.05®  0.02:001°  0.03:0.00" 0.15:0.03%
TFe:05 412:041%  682:336°  448:040%  545:218%  095:009°  3.19:1.23% 9.00:1.83*

BRE NV EHRRRE, BB AN LR sbode IR R R —MAERINEBRERFAKRRGZARTRAAEER
RERT2AMBN HEAF 1 AR AU LHAFES, WKAFREGLERSTRER 2 PRIERETIR R 2

PREBHAZAXBELER, KL, E SWNEBRFEKF (a=005) LAFREER. LY IHH%
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Fig. 3 Percentage contents of the main chemical components in samples of different origins
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Table 4 Percentage of artificial granularity in samples of different origins

WiAHE KAk R% T 523 Y YR

KF80H  360£237°  61.24564° 8.85+3.52°  28.40+1437%  37.67:0.14°  36.33:7.55°
T30 H  910:6.40%  14.00:1.92°  2.40:068°  34.40:434°  47.84:7.65°  46.56+7.83°
ST 1208 8.94+481%  757:1.04°  144+035°  25.924829°  941+1.58°  12.17+1.04°
ZT 160§ 142842.62°  5.16:094°  1.29:030°  696£1.79°  1924073°  2.59:049°
AF2008 7172461349  1083:243°  85.40:432°  252:063°  169:049°  097:035°
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Fig. 4 Percentage of artificial granularity in samples of different origins
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Table 5 The analysis results of laser granularity, proportion and minimum dust-moving wind speed

B2 RmA TR AR hE A RE

R Jom®cm™ J / Jgrom™ "~
m um um g-om /m-s

gt 24 3912.1+482.5° 426257 445:7.6° 0.8+0.1° 26401

R#E 1802.9+105.9¢ 85.5+8.9° 91.9+10.7°¢ 1.1x0.1° 29+0.2°

T 4965.8£698.0 44.9+69° 582494 % 0.8+0.1 ¢ 2240.1°

b3 51334654 ¢ 167.1£15.5° 156.9415.5" 1.320.0" 3.5+0.1°

Vit 1243.6+155.6 183.9+23.8" 219.8£10.6* 1.5+0.0* 45402

W 344.6+32.8° 223.849.0* 204.0+14.2° 1.50.0° 4330.1°

#E (<200 B) 842.1£50.6% 84.5434° 77.7£2.9% 12 3.6+0.1°
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Fig. 5 The analysis results of laser granularity, proportion and minimum dust—moving wind speed
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