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Hydrochemical Characteristics in the Glacier No. 72 of Qingbingtan, Tomur

Peak

ZHAO Ai-fang', ZHANG Ming-jun'?, LI Zhong-gin'*, WANG Fei-teng’, WANG Sheng-jie'

(1. College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China; 2. 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)

Abstract: Based on the streamwater samples collected at the Glacier No. 72 of Qingbingtan from 1st to 31st August 2008, the
hydrochemical characteristics were discussed. The results indicated that the anions and cations in streamwater were dominated by
HCO; and Ca’*. The order of major ion concentrations was: HCO; >S0;” >Ca’* >Cl~ >Na® >NO; >Mg’* >K* >NH,". The
ion concentrations, which was influenced by the precipitation-effected water-rock exchange of ions with the debris cover, as well as the
air temperature, varied similarly. Negative correlation was found between discharge of river and ion concentrations. The ions could be
subdivided into three types, D C1~, Na*, K*, Mg**, HCO; and SO}~ , which may indicate the local sources; @ NO; and 3 Ca’
with complex sources. Rock and soil weathering was the main factors controlling ion concentration variation in steamwater.

Key words : Tomur Peak; glacier No. 72 of Qingbingtan; hydrochemistry; glacier melt-water; ionic sources
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Fig. 1 Sketch map showing the study area
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fef K, bRl 2 12.78 mg-L™"; HR A €l Al
NO; ,NO; /I, PRI 6. 96 mg-L~". ¥ BRI
PN S P G e SN b R R T V) €

TR HCO; -Ca®* Y, B TR IE T B . HCO; >
SO;” > Ca’* >Cl” >Na® >NO; >Mg’" >K* >
NH; .

*1 SWEFRERBSZE(EC)HIHER/mg-L™!

Table 1 Statistic information of ion concentration and electric conductivity/mg-L ~!

TiH cl- NO; S03~ HCO; Na* NH; K* Mg?* Ca’* EC)
BRE 33.54 11.12 78. 68 84.92 17.48 5.02 9.55 17.71 44.39 0.45
w/ME 1.93 2. 14 9.67 31.25 1.47 0.05 1.74 2.78 11.52 0.11
T 11.61 6.96 26. 88 60. 35 8.26 1.67 5.09 6.32 17.78 0.22

1)EC #9572 :mS-m ™!

2.2 RIS FE R A LR
2.2.1 FEEFMHEXR

2 M BE T R AE O R B Al
Cl™ 5 Na* #HOCPE s =, 0 0.89, 5 K*  Mg”* i
SO~ Y IEAH G 3, AH O R 404351 0.76, 0.70
F10.68. SO;~ 5 Mg®* A A A BEAR i, AHC R AL
0. 86, 5 HABE FAHOCHERAR. HCO;, 5 Na® K*
FHOCHE R &, AHOC R B0 1) 0. 66 0. 61, 5 HiA
BT AHOCPERAR. NO; 545 8 F M M e 22, Ul ]
NO; 5 HA B FRIEA] , H R EORIEAAE KT

HTELR NO, |, 38 T BERIE T - 5 b A W i i 4k
Ve R ZETS 8T =R B NOy . Ca” R PHE Frh &
IR E (M RECE , Ca® FF R R 5
FIAHOCPEAR i AR AL 5 AR DGR A 1) Mg A
KEBAUR 0. 68, 5H B R ZEE T IA R B
F0.32 F10. 62 Z ] X —F¢ S UL, Ca* AR IR LE
Bz R MR 458 T (B AH G R AR L B e
i1 3 A, 4 1. HCHEEAF R C17 | HCO; |
SOI"  Na® K" Ml Mg®*; 2. HARZHEET
S NO, 5 4 3. A ZFRIER Ca®" .

®2 BETRERESENHEXREIERE" (N=31)

Table 2 Correlation matrix of concentrations of the major ions and electric conductivity (N =31)

cl- NO; S0%- HCO; Na* K* Mg?* Ca2* EC
cl-
NO; 0.26
803" 0.68" 0.24
HCO; 0.33 -0.49 0.10
Na* 0.89" " 0.13 0.54**  0.66""
K* 0.76 " * 0. 20 0.40" 0.61%* 0.88* "
Mg?* 0.70 " * 0.25 0.86**  0.32 0.67"* 0.50* "
Ca’* 0.62*" 0.46* 0.44" 0.02 0.46* 0.32 0.68**
EC 0.51"" 0.16 0.45**  0.39" 0.57**" 0.47*" 0.65"* 0.44 "

1) # * F/RFE0.01 BFHE T RFEMIC, « R/ARFE0.05 B{FHE T RFMAL
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TGS B0 7K B - B 3 R, X R K o 5 8 vk B
TR CHE T B 45 R R Bk i 5 BB YR
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B0 0.38 F10.32, 5 Ca* M 61 R B0
JN ALK 0,05, (B AR S BLIE A G, itk nl WL, BF
G DX AR OGHIRT 7K B - Wk 85 A7 A 5 M) (] Bsf A0, 15 BH 5%
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Table 3 Factor loadings of the ions and electric conductivity

AR EE HF1 HF2
cl- 0.912 0.017
NO; 0.236 0. 669
S03- 0. 740 0.070
Na* 0.924 -0.268
NH; 0. 485 -0. 836
K* 0.798 -0. 341
Mg?* 0.870 0. 200
Ca?* 0. 669 0. 683
HCO; 0.635 0.109
EC 0.702 0. 098
FHOEE 4.769 1.858
RN 7 28/ % 53.0 20.6
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Fig. 3 Gibbs diagram of meltwater in Glacier No. 72
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x4 BikdE72 SKIAKSKIREREG
WEBFIE(c, /c,)/mg L™
Table 4  Concentration ratio of ions in riverwater and snowpit at

accumulation zone in Glacier No. 72/mg-1. !

EH  Na* K* Mg* Ca’* cl-  NO;y S0%-

WE O 42,2 187.1 9.9  11.0  40.2 49.0 89.9

%  79.4 331 55 13.1 28.6 13.5 79.4
3 &g

(1) 7K B 1L HCO; -Ca®* A, 8 8 11k
Wik : HCO; >S0;” >Ca’* >Cl™ >Na® >NO; >
Mg** > K* > NH, , H 7 35 4k B 43 5l A 60.35
26.88, 17.78, 11.61, 8.26, 6.96, 6.32, 5.09,
1.67 mg-L~".
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