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Table 1  Average ionic concentrations, pH, conductance and 3*0 in snow and stream water
1 1
(n= 6) (n= 4) (n=5) (n=5) (= 3) (n=2)
pH 6. 70 6.94 7.93 7. 86 8.51 7.90
15. 95 18. 63 177. 88 127. 54 130. 57 227.00
30 - 16. 99 - 15.60 - 1592 - 16. 34 - 13.27
Ca* 102 15 131.99 1367. 66 972. 02 90. 14 1734.76
Mgz’ 10. 62 10. 55 209. 54 189. 94 250. 26 380. 29
Na 18 85 27.27 54. 88 93 11 87. 30 251. 00
K 221 2.16 53.63 16. 12 35.84 24. 20
NH: 8 48 7.10 7.89 5. 65 2.07 3. 91
Cr 12. 52 15.01 37.20 90. 49 100. 70 99. 74
SO 10. 21 11.09 440. 45 107. 17 168. 06 326. 35
NO; 5. 01 4. 47 48.75 79. 32 42 81 24.70
HCO; 114. 57 148.5 1167.20 999. 86 1 054. 04 1943. 37
( 1) 2 ”
(D , pH 7.0, 1
6. 70, 6. 94; , 5 1 27 .
pH 80, 1 ; Ca’~ SOi~ NO» 3%0
pH , pH 851 (2,
(2) 1 . \ , 5
, 38 , 3*0
177.88  127. 548 cm ', 11 , « ” @
68 . 130. 57+ S° em |, 1992 «
1 . (s) 1
>4 , S0i NO:
(3) , Ca , 3.14 3.79 «“
Na , HCO: , Cr ; 7
, Ca’ 1 ( 3).
HCO:; , Mg"  soi . ¢ 7 1 ,
(4 , SO NOs 314 309
. .1 3.3
Ca®  SOi ,
1367.66 440 450 eq L', 3.31
Ca@ SO ( 990. 14 .
168. 061+ eq” L ) , SOr

(326.351eq” L") -
3.2



216

HEE/usSecn’

2000

Ca®/ ueq * L'

SO /ueq- L’

=
>

100

NO,/ neq - L
"

400

]
=3
S

o
=3
=)

1500

1000

v
S
S

S

0 . ,
05-01 05-07 05-13 05-19 05-25 05-3]1 06-068 06-12 06-18 06-24

mv\.f"\/\r

05-01 05-07 05-13 05-19 05-25 05-31 06~06 06-12 06-18 06-24

M WA

05-01 05-07 05-13 05-19 05-25 05-3] 06-06 06-12 06-18 06-24

0 A WA
0

5-01 05-07 05-13 05-19 06-06 05-31 05-25 06-12 06-18 06-24

Mo W A

=10

_12 3
=
-16 \//\J.

-18
~20l L

810/ %

05-01 05-07 05-13 05- 19 05-25  05-31 06 06 06-12 06-18 06-24

830 ,

EI %4 (1996 %)

2 1 , 8%0, Ca”,
S0 NO;
Fig. 2 Regime of conductance, 80, ca®, SO

and NO; in snowmelt at Glacier No. 1

6% ~
, Mg® , Nd , SOi

21
- 250
S 200
"2‘5"&/\"\ N
217 . W"‘"‘
o 50
#

0 . . . ) . . A
05-01 05-07 05-13 05-19 05-25 05-31 06-06 06-12 06-18

06-24

- 1500
=

Ca*/y

g 1000 0\
[ ]
500

500

0 . . A . .
05-01 05-07 05-13 05-19 05-25 05-31 06-06 06-12 06-18 06-24

2 &
g 8

\

SOZ /peq =L
—_
8

'm

0
0501 0507 05-13 05-19 05-26 05-31 0606 C6-12 06-18 Q6-24

6
: A
> 4o
3
=2
: J\
0 .
05-01 05-07 05- 13 05-19 05—25 05-31 06-06 06-12 06-18 06‘24
-10
£-12f
e
© _14 “~
16 *
05-01 05-07 05-13 05-19 05-25 05-31 06-08 06-12 06-18 06-24
E1 4 (1996 4F)
3 , 8%0, Ca
SO;~ NO;
Fig. 3 Regime of conductance, 3°0, Ca* , SO}
and NO; in snowmelt at Total Control
(4 I NOs
) o .
3.3.2
(3)
WATEQ
.WATEQ ,
2
Ca"
2
Ca , CaCO5, CaHCO;, CaHSO.. CaOH,
0 2 2>
CaS0s;  SO4 SO:

CaHSO:  CaSO!
N H: SO: » HSO:

?

2

KSOi , MgSOi, NaSOi ,

~

~



217

Mg WS 4 "
Ca¥ R E S e

Na R

LR T

Fig. 4 Spatial and temporal changes of cationic

composition in stream water

6R115H

“4r 1H28
LSWKN 2y SRWE KM FE Kb
—— XA -0 H A - AER —o— E W

6
Fg 6 Spatial and temporal changes of saturation indices

of major minerals in stream water

SO B CIWRIEE 53t

NO, W BE T 43 1

Hg.5 Spatial and temporal changes of anonic

composition in stream water

0,
CaCoOs, , CaCO:s
4
[43 ” , 1
1 [13 2
1 SOr 440. 4% oq°
I 1
SOr , 206 ,
, 1
S )



218

21

2FeS+ 15/20+ 40— FeOs+ 4SO0i + 8H
H

8CaCO+ S8H—> 8Ca” + 8HCO:

i AXRR| ARG RSKE, EA
& T RS B

(1) Watson R, Zinyowera M, Moss R, etal. Impacts, adaptations
and mitigation of climate change scientific— technical analyses
[ A] . Climate Change 1995 [ C] .Cambridge Cambudge
University Press, 1995.248- 249.

(2] [M] .

, 1991. 26

(3] Ban J W, Jeanne E A, Nordstom D K-WATEQ2- A
computerized chemical model for trace and major element
speciation and mineral equilibria of natural waters [ A]. Jeanne
E A.Chemical Modelling in Aqueous Systems Speciation,

sorption, solubility, and kinetics, American Chemical Society

Symp  (Ser-» Vol 93) [C] .

1979. 815~ 836.

Amerncan Chemical Society,

(4] Jhannessen M , Hennksen A.. Chemistry of snow meltwater

changes in concentration during melting [ J] . Water Resources

Research, 1978, 14 615 619.

, M. Williams,

“ 7 [JI.

419.

(6] Wake C P, Mayewski P, Wang P, etal. Antho pogenic sulfate
and Asian dust signals in snow from Tien Shan,

Chima [J] - Annals of Glaciology, 1992 16 47 5L

(s)

, 1997, 42 (4) 417

nothw est

Hydrochemical Process of Snowmelt and Stream Water in

Urumgqi River, Tianshan Mountains

CHEN G Guo—dong',
HAN Tian-ding’

ZHU Shou-sen’ s

(1. State Key Laboratory of Frazen Soil Engineering » LIGG, CASs Lanzhou Gansu 730000, China; 2 Lanzhou Insitute of
Aaciology and Geocryology, CAS, Lanzhou Gansu 730000, China; 3. Depariment of Geography and
Institute of Arctic and Alpine Researdi , University of Colorado, Boulder, CO80309, USA)

) 2 mol ) 4 mol
SO 8mol H, 8mol Ca’
8mol  HCOs , )
1 Ca”
80% ,
( CaCOs - )
1 SO¥
(a
« 2 }{
4
, CaCO:s
H .
pH 7.0 ,
LIU Feng—jing, Mark WILLIAMS,
W ANG Chun-zu’
Abstract In China coal burning resultes in high

and H

both within major industrial cities and in atmospheric

concentrations of SO;, NO; in precipitation

deposition to high elevation areas where annual
precipitation is dominated by snow fall. In other areas
of the world, significant and severe changes occur in
terrestrial and aquatic ecosystems where levels of
sulfur- and nitrogen—ontaining compounds are less
than those currently existing in China. As a part of

ongoing effort to fully understand the susceptibility of

seasonally snow —wovered alpine basins to deposition of
atmospheric pollutants, this study aims at better
the the

hydrochemistry of high elevation headw ater basins

understanding process that controls

during snow melt period.

The research area is the upper part of the Urumg
River, with an area of 824 km’ above the Hydrometric
Station at Hero Bridge. More intensive studies focused
on the headwater basin with an area of 29 kn?,
No. 1 basin, a glacierized

including the , Glacier
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headwater basin with an area of about 2 km’. Daily

samples of snowmelt and stream water were
continuously collected for solute analysis from May 1
to June 30, 1996 at gauging station of the Glacier No. 1
basin, several gauging stations in the headwater basin
and several other sites down the stream within an
interval of several kilometers.

It is found that pHis slightly less than 7 in snow
and HCOs

predominates in cations and anions in the stream

and is 7.8 to 8 5 in stream water. Ca”

water, accounting for approximately 73 and 7P of
total cationic and anionic charges, respectively. It is
suggested that dissolution of CaCOs — containing

minerals is the major geochemical process in stream

water at the headwaters of the Urumq River
catchment. Under the Tianshan Glaciological Station
near the Hero Bridge, how ever, ionic concentrations of
some species were saturated. Mineral deposits can be
seen in the stream water such as calcite, dolomite and
gypsum. Althouth the ionic pulse occurs and
concentration of SO; and NO; increases with a peak
of 3 to 4 times of the average concentrations, the
stream water of headw aters is not acidified during the
initial snow melting period- Oxidation and dissolution
of S—containing minerals such as FeS, produces a large
amount of H . H is then consumed by dissolution of

CaCoOs.

Key words ionic pulse saturation index; mineral dissolution; mineral deposit; Urumgi River



