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Hydrochemical characteristics and possible controls of the surface
water in Kashi River Basin, Ili, Xinjiang

YANG Jingyan' YANG Yuhui' ™ HU Yicheng®  FENG Xiancheng'
ZENG Kangkang' WU Liping'
(1. College of Geography and Tourism, Xinjiang Normal University, Xinjiang Key Laboratory of Lake Environment and
Resources in Arid Region, Urumgqi, 830054, China; 2. Meteorological Information Center of Xinjiang Uygur
Autonomous Region, Urumgqi, 830001, China)

Abstract Based on the hydrochemical data of Kashi River Basin from January to July in 2019, this
study analyzed the hydrochemical characteristics, the control factors of surface water in Kashi River
Basin by using Piper diagrams, correlation analysis and Gibbs model. We also discussed the material
source on hydrochemical of surface water. The results as follows: the surface water was weakly
alkaline, value of pH was from 7.77 to 8.16, in Kashi River Basin. Average concentration of TDS
was 243.48 mg-L '(the variation range of TDS was 184.8—588.12 mg-L"),which was lower than
that in world semi-arid area (370 mg-L ") and arid area (440 mg-L "), but higher than that in world

rivers (115 mg-L™); Ca** and HCO; were the main ions which respectively account for 82.8% and
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82.6% of their corresponding total ions, The concentration of main ions generally decreased with
increasing altitude in study area, which was mainly due to the high proportion of melt water from ice
and snow in high altitude basin; The hydrochemical types are mainly HCO;Ca-Mg and HCO;-Ca;
The main ions of surface water are affected by rock weathering and cation exchange. The main ions
come from weathering and dissolution of carbonate and silicate rocks. HCO;, Mg*, Ca*" and SO;”
mainly come from weathering and dissolution of carbonate rock salt such as dolomite. Na" and K*
mainly come from weathering and dissolution of feldspar silicate rocks. Human activities have a
weak influence on ion components.

Keywords hydrochemical characteristics, surface water, ion sources, chemical genesis, Kashi

River Basin.

TR KA A4 0 S8 T U L AR AR . 28R M ph B w5 A R ARG S S 5 B, XA
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7.29%. [E PN 2 5 T | BRYL AV B H B S K AR I 5, AR A A KU R R SR K R 5% i 36
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YT, AR S LA AT AL Sk e K R B RT AR, SR T GE 1T | Piper =4k &1, B HL{E T . Gibbs
BRI A 7 A 7R T WF9E X b R OK A 22 R A, IFER T T 52 M ok A 2= 41 iy P il IR 2R X e — e R I
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1 MBS FE (Materials and methods)

1.1 5T X HE
PR Al AR AL 1 — 4% B SR, JE Al A BT, BRI HGE A FE R A, IR ) AR 1) P, TR
YOI 5% ) 5, S B AEEF P IC AP AL, W A1) 42 K 316 km, I AR 9541 km?, SR EZTEA I, i
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Fig.1 Sketch map of geology in the Kashi River Basin
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Fig.2 Sketch map of the Kashi River basin and sampling sites
HuF K KA A FE BRI i R 2 e A 25 5 b BT 5 T s S 6 % 5 . SR FH R BRI £ 45
TR G EREAL (35 E %5 735 ICP-OES) #F47 FHE T Ca* | K', Mg*', Na Wil 5&, >R FH & 1 ik (Y
(3 [E# % 1CS-5000) PEATBAES T C1L SOX [l A& , HCOZ FCO2 R HIMHS 3 G20 R e v i 2 A0 5, b
IR BA B2 - B DU 30KS B2 24024 0.01 mg- L', ZKAE Y HE 5 28404 >R FH DDS-307 HL S S0 7 , 30K B
0.01 uS-om™'s Ak B 9 I 2 Jr vk Ry i ML -7 v, ORG24 0.01 mg- L' pH B R JH H A 0 2 7%,
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pH M1 1E F pHS-2C, M0KS B2 4 0.01 4> pH 543
1.3 st

K Excel XFMRE 48 54T G0 020 B, (5 FH B H 8 7 S A8 3ok o A6 o 00 35 0 10 T 5 e R AT A 56
JIT A 7K 04 B B 25 1 A 152 2 4 FE+5% Y L DY, B3O G BE 2 0 AT 2R R B8 LU | Gibbs KI5%:
TFEWFSE T Hb2k Ak 0 E B2 P 2, 35 FH Origin 227 Piper =£R1&1, 3 it K AL 2725 75

2 ZER 5118 (Results and discussion)

2.1 HEFRIK KA RE

W AT I Sl Ml e K A5 A AR AR I ST o B 45 SR L3R 1. AR X b 3Rk Na™, K, Ca**, Mg™", CI',
SO> FIHCO; B 1 H¢ i Y B K YK M 3.44, 1.29. 46.70, 4.97, 1.40, 20.70, 105.06 mg-L™", J: i fH B 12
PL Ca il Mgl 32, HIH S 7Y i ik iE S 9 Ca®* >Mg >Na' > K X R, £ /KFEh Ca? i1 ik iE 5 [
B B 81%—98.7%, YI(H K 82.8%, XM IE K 46.70 mg-L!, Hirp Ca® ¥k i i T 5 Xl i -1
W PERY; M2 2 B B | BHES TR Y 1.2%—6.9%, YI{E R 8.8%, Ca® Fil Mg? i) F- ¥4 i 5 PH B 7 i
1Y 91.6%. BB F LLIHCO N &, 8 F Y i ik 2 LHCO; > SO, > CI'f X &, CI & = BMIK, A+ T
0—10.55 mg-L™", ¥{f 9 1.40 mg-L™; £ /K KE P HCO; 4 vk 1 5 B B 7 M 81.6%—83%, MM
82.6%, SO ¥R Ji |5 BHES T MY 15.4%—16.9%, ¥I{H K 16.2%, P& Eit 5 B T BB 1Y 99.3%;
Hi#7K TDS 4T 184.8—588.12 mg-L™' Z [1], EC i[>~ 6.3—438 uS-em™, H{EH K 174.90 pS-cm™. 7§
TR IX LIRS0y, BRI T A B BB, Ui AL W) A KSR B 1 AL, A, SR i A
22 DL RS AE I 0 i A AR A 2 AR K B SO 1y B R e,

R 1 B FR KRG T (n=56)

Table 1 Statistical of hydrochemistry composition of surface water in the Kashi River Basin(n=56)

i [ Items {i Average F1{E Median FRifE 2% Standard deviation #%/IMEMinimum i KB Maximum
pH 7.97 7.96 0.20 7.53 8.39
TDS/(mg-L™) 243.48 184.8 87.86 29.4 588.12
EC/(uS-cm™) 174.90 168.1 72.11 6.3 438
Na'/(mg-L™) 3.44 2.99 2.56 0 15.31
K*/(mg-L™) 1.29 1.16 0.57 0 2.69
Ca*/(mg-L™) 46.70 48.98 16.96 6.30 123.55
Mg*/(mg-L™") 4.97 4.80 2.29 0.08 10.61
Cl/(mg-L™) 1.40 1.0 1.93 0 10.55
SO /(mgL") 20.70 20.09 832 0.32 56.09
HCO;/(mg'Lfl) 105.06 105.78 48.89 1.57 296.23

N T 2L BT AT 3 Hh 2 R e RE BT AL K, K2 DT K FP G 2 R TR S A Bk
TR 7 1 ] SR~ 5 DX Al 9] 3 R U R RS LR T A R UL 2. AT R R Mg, Ca
HCO; FISO; - 44 1 ¢ B g 2 BRYAT Vi AH L B -V FE ALY 1.5—5.8 A AN A, (HLk 26 5 79k 2 D] R A
THE BRI Bk R WA A Mg CURISOF B ik B2 4% PR T 15 8 R 55T, T Ca™
HCO; 14 B2 AT T PRAAT 7 125 T 5 5 AR ST AR 8 AR S5 B 7 A 2 AR O e, 2 it R 2 AT
S XA 65 R ST [ Ja 57 74 X DA A Bt 7R oA DR A A [R], LA K SOt o B 85 A A 25 77 T 49
HARRLRE . wE AT 3 R Na'+KC L Mg, CLURISO; kB2 45 15 6 AR SEIT L, 3 AT i 2 22 5 5 £ 9] 9 4k
M Kb A6 7R R = TR L) ) T R 45 M A S, SR 14 M B8R ik A AR T 7 XUER 3L BT 48 K PR
A BETTAE AT SR KB AHBAE W, 336 7 — i A B L3 1 i AT el Ay e K B, IR 1 Rk A
FHR AT 2K b B 1 B R R L, AP 5 8 R Sl A SR Ll A3, AR T AT, B 8 AR SR T
PN i, SRR R B O R, R KON I R A R R A AT /NP RT3 e TR B e T A
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T Xk 0 M E LAY 0.23—6.14 A% AN S, 2R R Ab TR = UK., & 5 7K PR 3 2= KUHE L 3]
IR PG AR, KU AN A B H T ARIE LAY VKT R, KRR, W AT 3 b P R KR AL IX
X, DR 52 PG JXCER I BRI 52, 38 K 2y A R g ),

R 2 MR TR BT AT AL T B e X EE AT (mg L)

Table 2 Comparision of major ion concentrations in the Kashi River with other rivers(mg-L™")

B4 Ton concentration

i River TDS
Ca® Mg* Na'+K' HCO; Cl Nen
WA 46.70 497 473 105.06 1.40 20.70 243.48
SROS) 57.60 21.50 18.10 204.4 10.0 86.10 412.7
L RSl 45.60 5.80 8.99 73.77 13.32 31.94 198.69
B HUA R 56.70 145.3 302.4 - 769.30 295.10 105.30
SERIF A 8.0 3.3 6.5 51.8 5.8 8.4 99.0

Piper Bl FZ LI FHES F (Na™, K*., Ca’, Mg”™) FIBHE+ (CI'. SO; . CO;™. HCO;) MY Z 5 it H 434K
KeFR, w T B AR KRB A1 SRR, & 3 R, & AT i ek 2R K 9 P B - R o
FHES TR 25T ff, 3R] Ca> FEML R K iy L3, R Mg 78 I8+ B B A KR s 340 ) 275 #
HCO ik, iWHCO; 8 1 15 B AL HY. 4% |, HCO5-Ca-Mg Fil HCO,-Ca %1 Sy W A1) 37 38 32 B (1) /K Ak 2
BN

O January
4 February
+ March
% April

< May

4 June

e July

SOF

T N T
Ca?* Na* HCO; ar
B 3w A oK 28 1 Piper =414
Fig.3 Piper diagram showing major ion composition in surface water within Kashi River basin

2.2 HIFRIKIRAL S [ R AL AR

P 4 S AT i 2K T BB TR R R A A3 () AR A B R, Hh 8T 4 R UL, W ATRTAE R 970 m
£ 1203 m B, #132/K T HCO; . Ca™, SO S B2 IR AR S 3, o g T AR B SR BN, s HCO;
Ca* 1 SO 29k BEAE HEIK 1203 m AL 4351~ 95.2. 43.38, 23.58 mg-L™", 5 970 m 4bAH H 23 S8 /> T
201.03. 80.17. 32.51 mg-L". ¥4k 1203 m & 2460 m B 55 55 14 B 5L ALt 55 88 I s FEAR o 25 3. A6
#2460 m F 3341 m Bt 32 B Uk B e S AR B N BRI A 28 H. wE A b oK b TR
KA BE TS TR R TR AT, 3% 5 S 45 T v W A DX T U vk 5 K o b s, UK K B TR BE AR, ARk
B DX K e 58 A P g Y AR 3t DB Dy s B N2 2l B O B, ORI K i A 2 B R AR R
L5 G IX BB (P 1) RSz B ¢ T, AEVEER 1203 m AR B LK, 970 m AR S D IR A7 L XTI 4%,
FEAEHL T KAN 4 HI K, 970 m 2 1203 m BEML R AR X B, 28 & i R TR KR, B & R 70 )
oK B IR LR, TR A ER 8 B T AR, M R AR T I I A A 25 oA
TEHER 1203 m 2 970 m B, B TR TL i 5 oK S2 B R Wi . B 1 5SS A A1 WAL S5 A A 3L 1]
SR, e A DX R K AR XTI, BRI >4 28 A DR T K A Il T Kt LAk e, X RT RE
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JE A H L X VAT 7K HP e B K T v v I DR B 3] K R Y SO IR E E MR IR 1992 m IR
2277 m Bt B I, K AT BE FE SR B A A A I )2, BT R R SRR AR R AT G, e
1621—2277 m Kb Al 7K 25 73 B 385, 2 2 R e Ak S ik 9 X rp Ly (1500—2400 m), 2% X8 R4 K &
K, MARMAT, AL AKE S BAE R MR KRN | B AR I . 398 b o S 4 PR, 5 380D K 88 TR
BLZ B W 0 5 1 ),
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300} —e—K"*
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Fig.4 Spatial variation of major ions in surface water along elevation in Kashi River Basin

WE AT+ i L # K TDS Bl WA TG, B AL T RS S (I 5), pH BN 7.77—8.16, S 55581,
LGRS S AR R R 98 T U 0 pH (L (7.40—8.33) (Y WF 5K 45 R AH L. TDS fH hy 29.4—
588.12mg L™, PRIy 243.48 mg- L™, - FRI(E AR T I F - R IX A 2K LAY EIE (370 mg-L™)
R 5l DX ) 3l R KR A 2 S 2 EL (440 mg- LR, AL g T SR A9 F B (115 mg- LB, H {4k
A, EEROBE TDS Wk BE BRI, 3X 222 5 mi o X 22 DLUK S 33 o, /K IR AN 25 LUK S Rl KRR K O 325 1
Hb, SO I AR RS | AT R D, HLE TR X SRR R A R o M LAAE R B AR, BmiAR L e
VAR AR 8558, N 2815 Bl 5 s =,

700 - i
—e— TDS o
600F ——PH 481
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E a
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L . AN i
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Fig.5 Spatial variation of TDS and pH of surface water along elevation in Kashi River Basin

2.3 AL EAR Z M A AH LG R

3 MR R K F B 55 TDS DL 1 [H] 1Y Pearson AH G F %00 AH SC M 23 Br i o H T4 Wy
TRAR 25 A o R A 45 B T TR A G R K EEORIEDT. AFE 3 AT A1, TDS 5 Ca*', Na', Mg”', K'. CI',
SO; FIHCO; #8H & BER A X OC &, X BEHH Ca®', Na', Mg®', K'. CI', SO} FIHCO; 52 W5 {1 Ji 5 1t
FIK TDS () FE vk, Hp TDS 5HCO; . Ca? M5 B3 (P<0.01), HLAH K R BUKIK & ik 0.766 Fl
0.768, X Ui B TDS =3 I T /K ff AU HCO; il Ca?'. HCOZ 5 Mg, Ca¥ ¥l A & B E MM XX R, =
LR IE T 1 2 5 R A ER W KA SOT 5 Mg, Ca AT B B C O R, = H L [DRIE T 7
il A0 AN 2 S R SR B8 AV it S B AL T R T i, Na' ) KA B ORI G R, 8 SRR
IR TR AT SR A A KLV Y.
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R3I BHHIRIRZEA LR (n=56)

Table 3 Correlation coefficients between major ions in the water(n=56)

¥ lons Na* K Ca* Mg* cr Nen HCO; TDS

Na' 1.00
K 0.528%* 1.00

Ca* 0.768%* 0.577%* 1.00

Mg* 0.867+* 0.557* 0.934%+ 1.00
cr 0.806%* 0.206 0.415%* 0.482%* 1.00

Nern 0.795%* 0.461%* 0.867+* 0.925%* 0.448%* 1.00

HCO; 0.827%* 0.608** 0.977%* 0.975%* 0.434%* 0.876%* 1.00

TDS 0.630%* 0.427%* 0.768%* 0.715%* 0.369* 0.631%* 0.766%* 1.00

TE: **%P<0.01, *P<0.05.

2.4 FEEFORIE Ll N E
241 KARRI T

Gibbs [ A DL MRS RS IK | A AL R 78 =45 f 25 D3 5 R B K Ak 2 v A8 R D). iy
Pl 6 TITHT, W ATl i 2K R it ) BICHE A5 R 4378 70 5 A0 IR VR FH 42 o DX, 0 B W& -3 3 Sk b 8 K 8 2
TR e XA R . 87K CI/Na 348y 0.41, AR T 5P 4 B K FE Al (CI/Na'=1.15), X
& WS LT $85 47 1) 9 T w9 AT 3 b 3 7K S 4 1 B R A DN 3R I AT 3 ek K R R
Na'Fl CI 5 52 WA ) T 22 JF R B0 BE 1 Gibbs A58 JFUHR, KBRS 76 B B 2 9, R IR Ab24 22 B RS
KL EA R 78 - TR FHRE s Y5 TE R LA, 6B 22 B\ B 2 R BH B 7 28 B 1 A 52 . 4] 6
TEAES A3 K BERL T R LR 2 A, 22 W29 B RN PH B8 38 B 1 FH G 8 1] 2 /K Ak 2 A — R S .
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Fig.6 Gibbs plots of the Kashi River basin

MoK KA B T2 R IR T 07 Wy 59 WAL I A, KL Na 32 ORI T 28 & o MR R 6 i 7 i,
Mg*, Ca™ EZR W T REMRER & . B BR Eh 5 M 28 KA Y TR, SO M CIM 2 Bk T 28 ke #h B0V 1
HCO; F= 2RI T RERREh 7 PR IR £ o A VA i, 1 TR & B /s AE T i b, A XA/ = A
FIAY 25— ok Y 540 40 e T BT SR O, Y X A A LR IS O A . =) A IR O i
A1) N ERIBRIREL A, IMER A (B e BHC) P (e K)o BRI S, A&
N ERBRRREL A T Mg/Na', Ca’/Na', HCO;/Na /N2 78 % | Jiid . Fi e s ma ), Ca®/Na'
HCO;/Na*, Ca*/Na"5 Mg™/Na't) FU 1B, A B T4 78 K Ak 25 1 RS Y5 K ™ W v ik 1) 2 2R UL, ey 181 7 W] R0,
W AT KRR rf S S e B B LU AR A TR IR ER S FIRE IR ER e 2 1), R W HOK Ak~ 32 B 32 B R R #h o Al

B IR £ e AL SE K e AR ELAE RS2 IR, e rp LRI ER A XA o .
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242 BHE T3 W

A KRR (Na'™-C1)/[(2S02 +HCO;)-2(Ca* +Mg?)] Ik FUAE A 76 1:1 ZR{E LR T (1 8), 1
FLECSEAET, PHES 23 S A= 282 WL R, J0RE 23 WSO P A 5 26 BHES 1, IR S5 0 W B 7K v i i e
FH B 155 A6 b Hi 36 7K b (9 20 43 B9, (2802 +HCO;)-2(Ca>+Mg>) 5 (Na'-Cl') (1) Ho {B R LA 30 7 2 75 % 4
(Na'-Cl) iy 28 4 W), 25K SCb sk Ay o A 02 DA PR B 22 4 3, W] (Na™-Cl)/[(2S0; +HCO;)-2(Ca*'+
Mg®)] 1 HAB R IZ A A A 1 0 1 SR (E BT F5T X3 43 KA v (Na'-C1)/[(2S0; +HCO;)-2(Ca* +Mg™)]
A RE FUAE AR AE 10 1 Z{HERIATI, AN Ca®', Mg Fil Na™ & A B 138 4 S 7, X7k B Na' 2 31 57
HRAE FH . 0T 7K DA 8 Y A ) AR Y o R e, I S PR AR 2%, IR AR (970 m) TR ORI B 4, K rh
(1) Mg Fil Ca> 5 3 T4 BT 3R 11 1) Na'[A] 19 52 2 W B P B 2. 25 1 BH 2 38 45 A T e v ) it 3K SC
MRk 2E R R PR B2

2(SOF +HCO3)-2(Ca> +Mg2*)/(mmol-L 1)
L ]

0 ., 1 ! 1 L | L 1
0 0.1 0.2 03 0.4
(Na™+CI7)/(mmol-L™")

8 (Na™-Cl) 5 [(2S02+HCO;)-2(Ca™+Mg*)] K&
Fig.8 (Na™-CI") vs. [(2SO2™+HCO;3)-2(Ca**+Mg™)] concentrations

243 NG

FEELS AT LA, TR 1621 m F1 1792 m &b TDS 4354 167.4 mg L™ F1251.4 mg-L ™, 4K 1621 m
AbHY TDS KT 1792 m, 5 1792 m kb FLFEAR T 84 mg L', EZJF R 1792 m AME T 5% HL 7o g
KA, BERT 78 KRR, IR T KA A 78 e de i, DRH A A5 T 7K 2 -k B v, 3 W ATl i b, 2%
IKZ BN NFETE S 52 . 5 2L AT XS KAk 27 K Jre g S e AR T B e, 290, P2/ R <L) s i 5 3
HLFRIK I CI, Na', SO; FINO;AE B b 2% 43 e i CsL Sk B A it 5 11 48 ¢ 3 AR B Js B /i 28 4, i
FEWE AT LU DX 1 K R, E — AR B b R T A It el R K Y A2 21 43 UK 1992 m AN
2277 m Ak 53 3 Sy KA 38 B R R AR IR B T SR AR AR, R IR 4 FTAT, 1992 my 2277 m &b CIK BE (0.27.
0.14 mg-L™"), 55 2460 m &b CIV& J& (0) AH b 23 %1 k& T 027, 0.14 mg-L™'; Na'(1.66. 1.34 mg-L™"), 5
2460 m 4k Na'(1.16 mg-L ™) M e 23 % T+ T 0.5, 0.18 mg-L'; SO27(25.38. 36.51 mg-L"), 55 2460 m 4t
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SO (8.1 mg- L") AHHLA3 5 FH s T 17.28. 28.41 mg-L", AATAE TG X J& Bl (4 KA A K & 28 IR Fn A= 1% 15 7K
AR, B3 A E 97 AR NaCl, KR F A9 CUAT L3S 7R A6 B 7K AR G 52 I, 7K 1 SO2 A 5 A2 Bl A
b3 Bl ) A 2 RE AR IR 06 5 40 B W) SO i () 5% T €. 1792 m Ak TDS, 1992 m, 2277 m 4k CI', Na', SO ¥
FEHE 2460 m ik, 5 b T F, (HAS B U BE SRR A /N, N 236 Bl B840 43 B 52 M 45 55
2.5 FEEYFORIE

Na" 3 ZOR IR TRk R 5 AR A B AT e, TSR 7 A0 T i 2 BT B VR Y CRT N ™), SR T (Yl
IKEEH ) CIA Na%%r“tt{ﬁﬂﬁm 1: 1 SF(HZR, EZAATEEUE Na—0 (&1 9), RN FHE R T
BT B, T OB A9 B B T ok A £ M R i Na', 2 B Na'if 47 8 ok U85 Na'/ClRY v B L i 7
6.7—14.5 Z |, %%%?DMEE'# Na' FEOREEI S, BEFR A T o H 2RI, 9T X 2 DLb
(A KA FifE s (BIKA . A3E RHCA) O ERYRERR RS ST = [R] A s VR L 72 Na' iy 32
BURIR, FERXALA AT

2NaAlSi;Og(4h K £1)+2C0O,+1 1H,0—ALSi,05(OH),+2Na'+4H,Si0,+2HCO;
2K AISi; 05 (B £71)+2C0O,+1 1H,0— AL, Si,05(OH),+2K +4H,Si0,+2HCO;
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(HCO;+S0;) 5 (Ca*+Mg™") 1 LB 5 FH T 58 S A K SCHBER A2l B2, HL AT DAPEAR BT 5% IX

R K AL 22 TR T B AR IR A BT R ). 24 (HCO;+S027)/(Ca>+Mg?) I 4 vk BE LU E R 101, §d
52 8 sl B R 2 1) XU A 5 i 42 1. W% A T) K B i (HCO;+S O3 )/(Ca?+Mg?) 1Y 24 & vk B L {H 3 7
11 SRR A T 7, (Ca+Mg™) B YK KT (HCO;+S02) (K 10), B4 HE BB 7k F
Mty ask w2 A BHES -, B AT KA il A7 e Ca SR IR, 30 40 it L2 Rk R A 1 i . HC O, A2 W5 ATl
FOK R R+, R R IR 5L A 7E K 32 2] CO, MFER T KA 5. W AT AR Ca? i R U5
JE A B A E (CaS0,2H,0) I JK A1 (CaCOs) ¥ fift. L8R CaCO; 78 W& A1-Va1 K Hh () 35 i B2 /I, 5.
CO, MAFTE S B i A U B PE R 1Y Ca(HCO,), ™, RN R U R
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Fig.10 (Ca*+Mg™) vs. (HCO;+S03") concentrations
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Ca™/Mg™ I L AR FH 2R 48 78 Mgl Ca> (1R I, 2R Ca'/Mg™=1, UL R T 1 = A1 I i,
7 1<Ca>/Mg><2, WA T £ (9 J7 it A A, 24 Ca>/Mg>>2 B, U WA 0 87 sl R R 2 A XU Ak 1 fi
AR AL Ca™. AR AT i U SRR FE R R 2 S KRR Ca* /Mg =1, HUBE KA Y Ca*/Mg™ ) KT
20 10), BEHHZAISE XA BRIRER S« A1 B BURERR R & A7 . SRV RE a0
CaCO;+CO,+H,0—Ca**+2HCO;
CaMg(CO;),+2C0,+2H,0—Ca>+Mg* +4HCO;
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Fig.11 Ratio of Ca*/Mg** surface water within Kashi River basin
Na'5 Mg™. Ca® #BA HORIMAH IR, U] Na'5 Mg, Ca*"f & I [F nY ki, SRBIA &7k I8 T
fik R R 5 B ¥ . HCOS S Mg, Caf 35 WA SC5C & (3 3), MG R 823 dil o 0.975(P<0.01) Al
0.977(P<0.01), X FKHIHCO; 5§ Mg*", Ca® 7 2[RI R U5, A4l & A1-Ta] b 5T 5 54 12%, 8 B Al R 32k 5 1) XU AE
VEARAE HIRTHCOS 5 Ca® 4 TRk

3 %518 (Conclusion)

(1) W -] 9 3 b 6 7K 5L 55 B (7.77<pH<8.16), H: 32 B8 14 JF SR BE T35 T i P AR, 28R
PRI 2 e YRR A UL S K 5 Rl K o L, TRIZK B VR FE AL, P RS 7L Ca* o 32, Ca? Wk B2 24 5 BH 5
F RN 81%—98.7%, P T LIHCO; A &, HCO; 24 5 B & 1 B 2 1) 81.6%—83%; i /K EC #{H
9 174.90 uS-cm™, Hrft TDS #{EH 243.48 mg- L, X FHEFf TR X M SRk (LB F-391E (370 mg-L™),
[ I T 52 X b 22 KB 0 B S 3448 (440 mg- L), {H 25 Tt A 3 19 201 (115 mg L ™).

(2) W A1) i b 22 K 7K Ak 24 25 80 2 DL HCO,-Ca-Mg Fil HCOs-Ca Bk 32, 4 A7 KU TP B8 1 Ac 46
YER A H 2=l I &

(3) Hb 3R K Y = BK A2 B 2R A BRI 31 25 R R 36 24 1 KUK A i, HCO; . Mg™' | Ca™™5
SO £ K H H = A SR A th i WAL 7 i, Nat5 KR 20k A KA SR L A 19 KL% i, 1792 m
4t TDS, 1992 m, 2277 m Ak Cl°, Na*, SO ¥ JE# 2460 m 4k, & [ THa# (B4R B T ARk, AT
SIS 2H A S e 55
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