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Table 1 Mean ion concentrations and standard deviations in aerosol samples neq - m™’
LA (n=T) 7H30H-8H3H(n=4) 8H6H-8H14H(n=3)
R
FHE Hi{H s i i 22 FHME i o i 22 P SHliE] B fi 2
Na* 23.51 14.48 23.16 8.18 8.05 5.87 43.94 47.50 21.50
NH, 4.99 4.13 4.27 4.01 3.78 2.53 6.33 4.13 6.36
K* 2.85 2.02 2.14 1.34 1.33 0.75 4.87 4.21 1.50
Mg?* 23.60 10.51 24.05 6.29 7.25 5.04 46.68 38.17 17.29
Ca** 200.92 100. 32 178.69 71.62 75.48 31.64 373.33 303.58 127.52
Cl~- 16.26 8.41 18.72 4.23 4.01 3.82 32.31 34.45 18. 81
NO; 14.46 11.70 9.27 10.77 9.53 4.70 19.38 20.41 12.70
S0}~ 22.41 12.68 19.43 9.15 9.18 3.64 40.07 36.93 17.12
> 255.88 129.67 228.85 91.43 98.22 43.47 475.14 389.51 167.58
> 53.13 28.45 43.94 24.15 24.68 4.02 91.77 77.57 42.99
> 309.01 158.12 272.79 115.58 122.90 47.79 566.91 467.08 210.57
AC 202.74 104.35 186.12 67.28 74.59 41.29 383.37 311.94 125.41
H: T =[Na®]+[NHS ] +[K*]+[Mg?" ] +[Ca®"], 2~ =[Cl"]+[SO;" ] +[NO; ], AC=3* -3~

R ) 24 %ot 4 4350k 301. 71 40.39  35.7 neq -
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Fig.2 Temporal variation of concentration of soluble ions

in aerosol samples
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Fig.3 Scanning electron microscope (SEM) images of typical aerosol samples
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20.49,19.26 mg - L', 1fi H A e fm 22 0T DL &
XA RSl e K, KT R NH, e
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> NH, , H& 7 T DA U B SRl R 45
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Table 2 Mean ion concentrations and standard deviations in stream water samples mg - L™
s—— EFFER (n=9) 7H30H-83H(n=4) 8HSH-8H9 H(n=5)

I H{E o O 2 I fE T o g 22 I fE HE T g 22
Na* 7.05 5.73 4.75 8.16 6.21 5.10 7.11 3.80 6.82
NH,’ 0.40 0.05 0.82 1.08 0.65 1.37 0.03 0.01 0.03
K* 4.03 3.46 1.86 4.49 4.13 1.63 4.10 3.44 2.49
Mg?* 5.64 4.44 4.13 3.95 4.49 1.21 6.57 4.08 6.26
Ca’* 19.26 17.56 8.55 17.62 17.56 2.45 21.94 19.08 13.70
Cl~- 10. 40 8.26 8.04 9.51 8.89 3.69 11.57 3.69 13.48
NO;y 8.43 5.42 9.53 6.08 6.94 4.21 6.13 5.28 3.35
Nor 20.49 14.54 15.90 9.89 9.54 4.56 18.95 9.67 18. 66
> 36.38 31.24 20.11 35.29 33.07 10.88 39.75 30.81 28.36
> 39.33 28.21 33.48 25.49 23.87 7.73 36.65 23.14 33.39
> 75.71 59.46 53.59 60.77 60.48 15.05 76.40 48.07 61.21
AC -2.94 53.59 -13.38 9.80 10.48 11.39 3.10 3.77 9.55

H: X" =[Na® J+[NHS J+[K" ] +[Mg?" ] +[Ca®" ], £~ =[Cl"] +[SO;" ] +[NO; ], AC=X" -%~
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Table 3 Correlations among the soluble ions in aerosol samples

Ca’* Mg?* K* NH; Na* Nor NO;
cl- 0.93** 0.95%* 0.79* 0.56 0.99** 0.99** 0.51
NO; 0.68 0.65 0.09 0.73 0.48 0.62
Nor 0.98** 0.98*" 0.78 " 0.60 0.99**
Na* 0.94%* 0.95** 0.83 = 0.53
NH,' 0.61 0.62 0.05
K* 0.76* 0.78*
Mgz* 0.99 * *

e+ FRIAF] 0.05 M REMAKF-, = = FRIEF0.01 R EMKF
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Table 4 Rotated component matrix for soluble ions in
aerosol samples

BT HF1 A2
Cl- 0.90 0.39
NO; 0.22 0.90
Nor 0.88 0.47
Na* 0.93 0.35
NH, 0.21 0.91
K* 0.98 -0.16
Mg?* 0.86 0.50
Ca’* 0.84 0.52
AR FFIEE 6.25 1.35
fi e 22 78.2% 16.8%
B RE Ty 2 78.2% 95.0%
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Fig.6 Air mass back trajectories upon the Qingbingtan Glacier No. 72, for sandstorms and non-sandstorms
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Fig.7 The wind stream of 700 hPa isobaric surface ( August 5 -7, 2008) over the Qingbingtan Glacier No. 72 and surrounding

regions, based on NCEP/NCAR reanalysis ( Shadow indicating the wind speed, arrow indicating the wind direction)
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Impact of sandstorm events on the environment of the Qingbingtan Glacier
No.72 in the Mt. Tumur, Tianshan Mountains

MA Shan', XIA Dunsheng', LI Zhongqin®®, ZHOU Ping’, ZHANG Xin’,
ZHOU Xi', WANG Jiaxin®

( 1. Key Laboratory of Western China's Environmental Systems ( Ministry of Education) , College of Earth and Environmental Sciences
Lanzhou University, Lanzhou 730000, China; 2. State Key Laboratory of Cryospheric Science / Tianshan Glaciological
Station, Northwest Institute of Eco-Environment and Resources, Lanzhou 730000, China; 3. College of
Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China;

4. Zhixing College of Northwest Normal University, Lanzhou 730070, China)

Abstract; In order to analyze the impacts of sandstorm on atmospheric environment and water environment, 7
aerosol samples and 9 meltwater samples were collected from the terminal of the Qingbingtan Glacier No. 72 in
the Mt. Tumur, Tianshan Mountains. Then the major soluble ions in the aerosol samples and meltwater samples
were analyzed in laboratory. The analyses indicate that the anion and cation in air and stream water are domina-
ted by Ca’" and SO; . According to the analysis of ion, the ion concentration in the two mediums significantly
increases at the same time when a sandstorm occurs, but the trend of concentration change is different due to the
influence factors different. The response ability of atmospheric environment to dust events is strong, and the wa-
ter environment is more responsive to temperature change. Soluble inorganic ions, such as Ca**, Mg**, Na*,
K", CI™ and SO;, are believed coming from nature sources; NO,; and NH," are believed coming mainly from
anthropogenic sources. The trajectory analysis has found that the cold air mass originating in Eastern Europe and
Siberia can lead to regional sandstorm and have a significant influence on the glacier environment.

Key words: Qingbingtan Glacier No. 72 ; sandstorm; atmospheric aerosol; runoff; sources

(A3 BURAY)



