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Fig. 1 Comparison of the ionic concentrations in snowpack and in situ diurnal mean temperature
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Fig. 2 Comparison of the total ionic concentrations in snowpack, accumulated temperature,
positive accumulated temperature and snow depth
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Table 1 The maximum and minimum of total ionic concentration with corresponding air temperature and snow depth

H E‘rx&&*‘ H ¥k TR TERR ES/N

/(ug-L™?) /C Ic /C /cm

wRKAE 2004-06-11 3844.3 -0.5 -3.2 1.9 247
2005-06-06 3303.4 -0.6 -4.2 3.4 235

2006-06-03 3322.3 -1.2 -8.5 1.6 288

o ME 2004-08-11 940. 1 -0.2 -1.4 6.3 135
2005-08-09 985. 4 0.6 3.3 7.8 170

2006-08-31 924.7 -0.6 -4.6 4.1 190

A yo WG IR IRE s ANITZRIE; c
AR R A R IS EUN RN AT LU TR
TN SRR AR . ABQE T om Bk is AR st
THEF RV ; o Fm IERRE N T &1
AR SR B A FAE R LS IR S EL R 2, H
t, RERIMEA L.

RPN, 3540 B SR B Bl T AR A 3G Kk
P FERCE IR R . X — R RO Ly
PIANBT B SB—FrBe, MIERIRIAFEI0 TLL RS
iR TSI 2URD . AHCHFE MR, it
HORR B T B R BRI T R i L X —
B I A B A R R I . BT
PR BB B, BEE R E— LT,
MIERURIRF] 60 TLAAR, THHUE T I8/
BB, RITEMA & S T UK P
A4, IFAERR U R AGA B i /MEL, 7R 58
WA s

ANFEAEDY, THUR T Uk R AR i 2 A 2
B 22 50, X AT AR AR A IR AR AR AE L F
JEF 2R BURZR Rl A OG5, 2003 — 2007 4F5
FUKE IR I, H YR T R EEAE 430 2 894
pug-L?, 3844 pug-L*, 3303 pug-L?, 3322 gL
FI7200 pg - L7 smBZUkis IR, B ik (R E
AR5/ 886 ug - L™, 940 pg - L, 985 pug -

2 2003 - 2007 4RI A R S5
Table 2 Function parameters values of fitting curve

G i I
Yo A c

2003 317 2937 32 0.83

2004 823 1978 39 0.74

2005 947 2101 24 0.91

2006 703 2160 27 0. 86

2007 843 6186 15 0.84

L™, 925 g - LFI787 pug - L7, Sb7 69 1E AR A
Wk 63.9 C, 123.8C, 104.3C, 60.3C #
108 C. Y5 11k B IR B AR AT, X0 A4 1E AR
FEAEMAE R B, 4 2003 4F F1 2006 4F . %1 AH
TESRRE G, AR T IR 80 btk it
— AN, EINIER T TR TR A A SR
8000 (a) 2007 4E

6000
4000
2000
O 1 1 1 1 1
(b) 2006 4

e/ (ng-L*)

4000
3000
2000

W/ (ng- L")

1000

4
4000 (c) 20054f

3000

2000

#eE/(ng-L")

1000

4000 (d) 2004 4F

3000
2000

e/ (pg-L")

1000

2
5000 (e) 2003 4F

4000
3000
2000
1000

0 1 1 1 1 1
0 30 60 90 120

IEAR/C
K3 2003 - 2007 AR AU HA M E AR 55
HUBS THRIERICR
Fig. 3 The relationship between positive accumulated
temperature and total ion concentration in snowpack
during strong ablation periods from 2003 to 2007

W/ (ng- L")




248

e RGN T T UK i i AT

DL & ARSI 15-0K)1 i 317

AR = AR . WS, TR TR E AR
AIRETCRRIG I, MR — DA . X T 150K
JISRUE, XAAJE{E K Z7E 800 pg - L2247, il
Z8HIKIHYI, RUAFIERURRRELn, MM
TR ELAR AT A5 R K X0 B vk i 3
T EAMEER] . 2007 4R 85 Rk, FRE T
SUREEIRE]S ask it KM, S E B E SN
5 a sk MR/ ME. T4 4FE B IE BRI AE S a K
5. F5C 1, FHoalK e =4 5 ee 8-
BABERAR, MXEE R REE TS &k E
Ak, e, B, FUERHK, WREE, OKFEARST
i ER BHUE PR T 2 ERUR KN R
Wi, 35 IE R ARt fa], VA AR Bl A
A . HAEFPLEA frlt— IR AT
2.3 BFfHKALEER

4 4 2003 4E T4 FEEF (Na*, K-,
Ca®, Mg*, NH., Cl, SO> FINO;) ¥ 5IE
BURRSER. RERATA, R T R ZN
Al FE 0 B RS VE A, BN R B 22
IR E. WA E kU (R, SO,
NO; , Na', CI, NH; FlCa® (& EH L, 759
70.91, 0.96, 0.85, 0.82, 0.78 #10.89. ik
BRI T 5 ZUI S R ) S R A A
(2R 12 W RSB BE, 7 X L 25 1 (R Ik i 1ot
FERARLAY . 1M KA Mo B934 FBEFR XA, 0l
0. 41 F10. 24. SR FE 8 (c) kL, ClI', Na*,
NH; F1 SO FiAHLM e i, 435l 12.7, 12.7,
12. 1 M1 13. 1; 225 B KM KM@, 4351k

49. 9 F1-28. 1. M IEFUESZ M N ALK F ,
K Uk 5 B TR ) T i AT B R
HA A AR — . Mg™ B TR B sl Dl e 5
HA AN, FRHH 8 R4

WFoE 20, FERlK S Y AR S 0 T 1 51
AW 2 KRR AP FE VK S, B i F iy ]
W BTSSP EEER™. RHE,
SO; . NO;. Na', ClI', NH; fllCa™ % & /R A
SRR KIEREAEI 0 T B, KRBT
BERK AT E , R ik 2 5 — O ES —k
KL I A B R S D . K Mg* B TS
HoAth 271 22 S E HAL B 5T R (R B, X5
BPEShEREE ., TEBHENG L.
Gh, BB FESZ AL E RN R AR N
JEIA .

3 BAETHREE

EEGIA CWERT" ()RS, ALIEKE

et — MG, SYPE TR TR A

e=1-exp (InC-InC,) (2)

Kb CONBFIMEIIIN S FIREE(E; ComiRgl
WA A B TR EE(E . RS R 2.

WRI R 1A B 136 BB I I AT e
. AR, BEARSHANE 1S Uk B Rk B 2R
S S B KR 4B Rk . FEm Ny, 7
Pk o0 0. 79, Hor, ki R (B R R
/IME 43 ) R AE 2007 41 (0. 90) 1 2006 (0. 67) 4F .

(a) SO} (b) NO; (¢) Na* (d) CI”
800 400 F
~ 400 160 n
= 600 F - - -
- - ) 120 - - 300 -
=) & 300 =) >
2400 | = =2 80 3‘200 n
= 200 = =
%200 - ® x 40r ¥ 100}
N 0] N () S N
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TEARC IERGR/C TERRC IERRC
+ + N 24 2+
60 (e) K 200 (f) NH; (g) Ca (h) Mg
_ ol 2000 | _
oeof 4 L 1500 b L300 r
> 07120 B f=2) =]
S wf = el = 1000 | =200 |
# i i i
¥ 20 ¥ 80 ¥ 500 E o0k

0 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70

IERIR/C
K4 IERIR

0 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
IERRIC

1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
IERRIC

0 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
IERLRC

M T B AN ] B 1 ) A Ao
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snowpack during strong ablation period in 2003. Straight lines are exponential fitting curve
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Fig. 5 The comparison between ionic concentration and precipitation from March 2005 to March 2006
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An investigation of the relationship between meteorological elements and the
variation of ion concentration in snowpack: as an example
of Uriimqi Glacier No. 1 in eastern Tianshan

YOU Xiaoni*?, LI Zhonggin*, WANG Lixia’

(1.State Key Laboratory of Cryospheric Sciences / Tianshan Glaciological Station, Cold and Arid Regions Environmental and Engineering
Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China; 2. College of Resources and
Environmental Engineering, Tianshui Normal University, Tianshui 741000, China)

Abstract: We examine the impact of air temperature and precipitation on the chemical ionic concentration from
successive snowpacks on Uriimgi Glacier No.1 in eastern Tianshan, central Asia. Data suggest that the arrival of
high temperatures has more impaction on ionic concentration in snowpack. Therefore, we establish the correla-
tion between positive accumulated temperatures and ionic concentration. The results indicate that ion concentra-
tions are exponential decline along with positive accumulated temperature in strong elution periods. During this
process, ionic concentration reduced sharply at first, then, generally decreased as temperature rising proceeds
until it dropped to the minimum. Elution Factor shows most of ions were leached out from snowpack after sum-
mer melting at Uriimqi Glacier No.1. The continuous precipitation could increase the ions concentrations in snow-
pack through enhancing them in surface snow. However, the relationship is weak.

Key words: Uriimgi Glacier No.1; elution process; ion concentration; positive accumulated temperature; pre-
cipitation



