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Fig. 1 Sketch map showing the location of the study area and sampling sites
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Table 1 List of the sampling sites used in this paper
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Table 2 The characteristics of ionic concentrations (mg/L), pH, EC (us/cm) and TDS (mg/L) of runoff

BWH  ca* Mg® Na K SO NO; CI HCO; EC TDS  pHff

A
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V#2680 351 463 079 4673 218 223  47.66 189.43  99.17  8.28
T nd FORMREEAKE, (KT MR .

BB ORFH rh i R | BRI RIS 0 34Nl AR A T R B TRk SR TZ
g3k 31,47, 41.01 F135.73 mg/L, V-390 E ik B S A1 TZ 435l ok 86.40, 113.75 Al
98.80 mg/L, S[UEIX 3K, AT Y B Ik A B B . BT
T HE T Ca AT, EREiE . BRI RIS WeAs i i Cat P30k B 430 o FH 25
TR 78% . T1%H175%; BT LA HCO; Al SOL™ 3=, W Z A1 43l ot B B - 4k




114 oo J5 A RIS EARTFMNR IR X K2R 47 147

f1794% . 95%7#196%, Fr HCO; (4 S 4 46% ~ 48%, SO; i B+ BBy
[N 46% ~ 47%, 3 32 %2 B 125l 2 HCO, - SO% - Ca* . &7 pH #{E 43 %1 4 8.11
(7.23 ~ 9.14), 8.15(7.47 ~ 8.83)F18.28(7.52 ~ 9.15), E55HstE, SITIRIXALHAHLL,

ELRLEE R | IR PEAT A A2 3 FP EC A1 TDS &5 ¥ 08 40 1) & 171.51 ps/em 1109.81
mg/L. 209.13 ps/cm #i1133.84 mg/L D4 & 189.43 ps/cm F199.17 mg/L., 37K SCak s 3] i 25
TFUHMZERA G, (HECH TDS & AP 255 . EC & Wittt > J5ik > e
PR, HTDS & WoR BRIENE > R > 5 WeAR T, AT F IR Je Wi it i 88+ &
A AR T BRI o X B 32 A L X B SR AR Rk SR R, T bk
M DCBT 53 L A -, RIS RO, HAR I O R M AR i E 2R MK, +
KRR A2 0 e AR, (LR K i R RO B (RIS, 3B R R P R
=, R R TP A O BRI, PRI, 3 S WK 1 e R B
32 KUFHEREATHHERERRENXER

WROKNER X e T2, BmEPES—9H, ZukIIEA AL, Xk
IR ARAC2EBERT B A A IE AT R8T, R 2 A2 vk W S s B G 150K )1 K S kAR
W FEE R EE . pHAEAI TDSHREE MY H ARt B2 . Qi s, vk)AR I h 45 TS AR AR
WAL AT — 80tk . SR B2 E FRERIE LIS, 5 AWM A Eg(l, 5%
Womsh, 27 A58 H kBl &R ARMES TR R, 319 A EBARI R S E ., B ms
FUBH(7—8 AR X R ey, BEKSE T, vKIHRLRZY, Wi amok), vK)IE
T TR AR ARG A9 A, WA ERAN), vk T
Bm, RS HARR R AR A R

DI R ok #2658 e, oK b2z s s B bR A BrAs i 5 AR fk
HAEBENLR. TR ER, KERMHAR R E 570 TDS W S TR 7 bR
BHOCRES, BN T .

C=aQ"’ @
Kb COHWE TDSWEE (mg/L); QK H PR piiE(m/s); a. b RHilES45. S4kb et
WY B SR R ) R, B EEAE-1 ~ 0ZE, b =0, BLHIHY) ke
AR E AR AR L b = —1, UL ) vk B 58 4 52 Kt (AR RRAE A 4E . I
o — RN Y b (EYE FI7E-0.4 ~ 0 Z [0, AEKFHEZH-0.17, W& 37, 2006, 2007
A LSRN KSR D TDS We AN H AR A S8 b (5 518 -0.48 F1-0.72, ¥/hF
=04, FW 15 UKNZK S H AR R AR B ik B AR A mm i 2, EE i 17—l
HIFREE .

i A AR KA SRR AR N 2 AR A — B, A SC DL BRI AR U S A T
g, WE4PR, BiPEEE T . TDSHEC & EAAfe i &2 WA LR E . &K%
TR, BEACGETWREM, SR EZEV DRGSR AR N AR
ACEAREARRL . 7 3 Rl R i R A R e T R AU B P Rk e, X B AR i v E 2B R, 4
Sl S TDS Wk FE G AT, HH BRdR/IMEL o T pH (B4 A 22 Al 3 R 55 A2 U W G ) ) 22
fhia# . ZHRFWRERAL, BREIRERS . pHER MR H TG, R
IKAE e s pH B HH BUEG RE#, IR G208 A A rp pHELEA ERRAR, Sk
AR R AR S, BT 7RI AK g [ 1K b TG B2, BRI e
BB R TR B A



148 H %/ % JH % i 29 %

VE: REARAR N 5—9 H IIREL,
El 2 15 uNASC SRR EE BT pHAEFI TDS ¥ RER ] AR fb o 72

Fig. 2 Variations of the major ion concentrations, pH and TDS at Glacier No. 1 station in 2006 and 2007
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Fig. 3 Relationship between TDS and the diurnal discharge in runoff at Glacier No. 1 station
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Fig. 4 Variations of the major ion concentrations, pH and TDS at Yuejingiao station in 2006 and 2007
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KI5 123Kk ¥ Gibbs i
Fig. 5 Plots of the ions in the Gibbs boomerang envelope of runoff
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K16 42U B ES 54U Ay Piper = ff1 /&1
Fig. 6 The Piper trilinear nomograph for the cations and anions
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®3 REBUREHREREES TR EHERRERE

Table 3 Mean molar concentration ratio of major ions in runoff at six stations

‘ D] B o WEHERF i
BT ARG B L » " B - "
K K KA K3 K3
Ca™ | Mg*™ 7.33 6.45 6.15 5.44 3.88 6.15
(Ca*+ Mg™) / HCO, 0.88 0.76 0.74 1.34 1.34 1.08
(Caz*+ Mg”) / (Na"+ K") 7.82 7.17 5.48 5.37 3.33 4.85
(Ca*+ Mg™) / (1/2 HCO; + SO%- ) 0.94 0.99 0.95 0.98 0.91 0.93
(Mg*+ SO%- )/ HCO; 0.55 0.37 0.39 0.83 0.90 0.81

0.39, i A E (40 0.83, 0.90 110.81, AL R, FHiiFfeii+H (Mg
+ SOZ )M HCO; ¥k & LA ZE B I TR X, 423 Mg? Fl SO} B ¥k J¥ L 4l B B A
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BB R X A28 I 125 14 B TR R

4 g
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F T EMAKIC S . BRI EC YIERRIERT > Jauke > B hiieys, H TDSHMEKIE
B>t R >ame, SR b B o s BT R . WA, ShiEKX
AL, EFER T T AW . ECFITDS & B T .

(2) VNARF S PR RN 2 B SR A S E s, 7—8 H A &4 R
H, 15UK)IRRTDS 2 H a8 3, Sl T — B i ; brhissih
BB E AR, AFRFERER R, ERKETIRERM, S2FER0
A

(3) & Gibbs Fl/~ B, #a il itk 11 DX AR I 8 7 AL 1) R B R A A XA VE .
Sh G EE BT RUREE LU(E AN Piper ElE— 20008, #Rlih B8+ E 2RI T kiR Eh . ek
TREAET AL SHEXAE, AR s Mg?f SOF 251 ¥k 3 Eb i B 3%
K, RAMBEREADRRD, & ST W EIIEFIXAR T T 4L DTRkR 2
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Analysis on the Hydrochemical Characteristics in the Upper
Reaches of Urumgqi River Basin, Eastern Tianshan

FENG Fang®, FENG Qi*, LI Zhong-qin®, LIU Wei*, JIN Shuang’
(a. Alashan Desert Eco-Hydrology Experimental Research Station, b. State Key Laboratory of
Cryospheric Sciences / Tianshan Glaciological Station, Cold and Arid Region Environment
and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract: The aim of this study was to investigate the hydrochemical composition and
evolution of runoff in the upper reaches of the Urumgi River Basin, eastern Tianshan. The
2-year continuous runoff samples were analyzed for major cations (Mg**, Ca*, Na*, and K")
and anions (HCO;, SO, NO; and CI), pH, electrical conductivity (EC) and total
dissolved solids (TDS) at six hydrological stations during 2006 and 2007. The results
revealed that calcium was the dominant cation, while bicarbonate and sulphate were the
dominant anions, and the mean pH was slightly alkaline in 2006 and 2007 at all locations.
The order for the mean of TDS and EC was Zongkong > Glacial No. 1 > Konghingdou
station at the headwaters region, and the peak values at Glacier No. 1 station was the
highest with a large amplitude. From the Piper trilinear nomograph, we concluded that the
formation process of runoff in the upper reaches of the Urumgi River Basin existed
similarity principles. Based on the results of Gibbs distribution pattern and the ion ratios,
this paper further explored that the main processes were carbonate weathering, pyrite
weathering and feldspar weathering in rocks, and Ca** and HCO; were the dominant cation
and anion during the carbonate weathering process. The ratios of Mg** and SO ion
concentrations were increased along the upstream to downstream indicating that the
contribution rate of mineral oxidation of pyrite was increased gradually in the evolution
process of the river.

Key words: hydrochemistry characteristics; ionic concentrations; TDS and EC; rock
weathering; Urumgi River



