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Abstract: Alpine glacier and snow can record signals of surface earth. From September 2002 to October 2005, Surface snow
samples were collected on Urumqi glacier No. 1 and chemical characteristics and seasonal variations of major ions, dust, and
metal were measured. Results show that the concentration of major ions is Ca>" >S0; >NO; >Cl" >NH, >Mg?" >Na' >
K", Ca?" is the dominant cation, SO?  is the dominant anion. All ions have good correlation except NO; . §** O shows minus
correlation with air temperature change. Dust and major ionic concentrations in the snow show obvious seasonal change trend,
with higher concentrations in spring but lower ones in summer, which indicates the chemical input of dust activities to snow.

Temporal changes of heavy metal (Cd, Pb, Zn, Al. Fe) indicate that human activities also have effect on the snow chemistry.
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al. , 2009). PKE5 Ak 27 Wy Jo ot B e = fok B 455 18 AL
18 B SR, PR AR T A AL A B s - AR
FERARNLER 61 O H 45 @ SRk 2 W o A S BIL ) B
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Z AR EAE B JEH X B R A
Pl K BRIk R B 22 R) B S RS e AL F 7 A R
SCAEFEFE TR L L KB AL ) IR XIS TR X 43
A ARZ IRV 23 VST 5 52 T 5
DX ) EE R BRI 0 T2 X UK AL A R AT I
HE T EEAE X (CEEMERK AT, 1985 ; Aizen
etal., 2001; Lee et al., 2003; Schotterer et al. ,
2004 ; Stichler er al. , 2001; Wang et al. , 2006). [f]
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Fig. 1 Location of Urumgqi glacier No. 1 in eastern Tianshan
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FUAE. Bl BURE I ] AN [R] T 5T s 5 e S A
RS N 2003 42 2005 4, B T ERBLH LT
A MRS Hirp 20022003 ARV BTk
JERAR P70 2 308. 3 pg/L)» FEE R UM B R
ECM A" 4583 28 e J8 L IR 5 20032004 4R AR
TR T R CFI24 3 679. 2 pg/1L) . ECM FIE”
Pl e Bt i o 5 T AR R 4% R G BEAE 2005
AR SCA T W X B2 R AR A A T 3t 5 L
FERAEPRASACAR . 383 1 B, S5 s TR
/N FR g Ca®m > S07” >NO; >Cl” >NH; >
Mg*" >Na' >K", Hp Ca®" J& E R & 1.
SOF R F 2 B 1 Houk B i K HoAd g 1 ¥k
JE Ly ELAF PR L B U BEIR DS by 42 B B Y
— B, ST IA D AU T IR T 4 A3 42 AL
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RTINS A8 52 R BRI A 55 ) s Ml A
Ky VR Z P58 22 I o 76 e 8 A B 45 01 ), By 2
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T KRS A A A5 215 3 (Wolff et al. , 1998). T
Tk Ca® & W IR R AR R 9 5 HLk
KNG R AW PE AR GF RIAHSCHE. TRy, AFE T ik
BLCa® \Mg™" \Na™ K™ NH; %5 fHE A9k B i
RF I F vk B Z F0 CPR 22 {0 A\ =T48. 2 pg/
L) B BH B 7~ Z 8] B 3 Fp A P 02 th TS
COF™ A1 HCOs sZmi s, A IR T
Y BH 8 -k B 22 T L e CO5 /HCO; U AE
(Wake et al. s 1992; Lietal., 2006). i3 Z B PHE
FAIRERIE T E ik 2B, LA CO, 5 CO5 Z ]
R P i it PR

2 WRE RS FER (S EE ST
b pH FTHL 385 1Y AH PR S AT, 45 2R 3R B, BR
NO; Z 4, UEH i F8 B 741 CI  Mg™" SO,
Na' .Ca®" A S AR H242 (Dust) A1 H. 2[RI fFFEAR LT
MIAHSE K R, RZTHCa® FISOT MR BEE KA Fy 22
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Table 1 6™ 0O and major ion concentrations, ECM, pH in surface snow samples

Dust ECM FION B TREE (ug/ L) BT AR
i 10*# /mL) P (ps/cm) rOUL Mgt Ca?t  Nat K* Cl~ SOt NO;  NH{ (pg/1)
2002—2003 408 5.6 3.1 —12.8 108.5 842.9 71.4 31.3 208.6 556.7 355.3 146.4 2 308. 3
20032004 1094 5.5 3.6 —18.3 189.8 1829.3 64.5 46.4 354.5 619.3 404.2 189.5 3679.2
2004—2005 327 5.5 2.09 —24.9 102.5 1793.2 86.9 48.6 209.4 468.6 316.4 186.4 3187.1
Sy 609 5.5 2.93 —18.6 133.6 1488.4 74.3 42.1 257.5 548.2 358.6 174.1 3058.2
F2 HIREHL.pH.BESEURFEERMAB FHXEITLL
Table 2 Correlation coefficient of major ions, pH, ECM and dust in the snowpits
Cl™ NOs SOF~ Na' NH; K Mg?* Ca?? pH ECM
NOs 0.78 —
SO7 0. 64 0. 82 —
Na™ 0. 90 0.53 0. 69 —
NHi" 0.73 0. 83 0. 96 0. 56 -
K+ 0.70 0. 20 0.41 0. 54 0. 60 —
Mg?* 0.79 0. 28 0.67 0.79 0. 83 0. 88 —
Ca?t 0.51 0. 27 0. 74 0. 84 0. 82 0.78 0. 94 -
pH 0.42 0.16 0. 89 0.42 0. 26 0. 16 0. 66 0.23 -
ECM 0.52 0.18 0. 83 0.72 0. 46 0.62 0.75 0. 94 0. 87 —
Dust 0.78 0. 39 0.75 0. 58 0. 36 0.41 0.79 0. 96 0.70 0. 90
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Fig. 2 Seasonal variation of §'® O from 2004 to 2005 in the

surface snow
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Fig. 4 Comparison of dust particle mass-size distribution between dust period and non-dust period
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Fig. 5 Seasonal variation of heavy metal concentration in

surface snow
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