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Table 1 Analysis results of samples in Chaiwopu Basin, Urumugqi River Catchment

L 2d v hA, Bk | R pH T TDS K | Na [ Ca | Mg | C | SO, | HCO;s | NOs |H,SiOs [ 5
i [7] (m) | (M | (C) [(mg/L) mg/L
1 S W 7R e ) 08.6.24 7.7 375789.5 1731.6 |125442. 1) 120.4 | 6002.1 | 177250 |64840.5| 787.2 1.2 8.1 —24 2.50
2 PR il 08. 6. 24 8.42 57347.6| 117.3 |20365.2| 154.3 | 324.4 |19993.8(16253.4| 198.3 0.9 18.5 —63 | —8.30
. 5 S i 45 1) 7R K 08.6. 23 8. 88 4475.2 | 28 | 1367.9 | 51.3 | 89.9 | 7T44.4 |1909.7 | 413.7 | 4.9 16 —42 | —6.70
Bk 6 S Bl 159 DL VG 18 7K 08.6.23 8.85 4089.2 | 25.1 | 1256.2 | 46.1 79 705.5 | 1709.9 | 389.3 0.2 16.2 —40 | —5.90
7 LRI K RS AR K 08.6.23 8.26 406. 4 2.2 51.9 64.1 12.6 45.4 146 140. 3 4.5 9.2 —66 | —9.20
8 5 R 7K VG b LR K 08.6.23 8.28 308. 4 2.8 31.2 60. 1 8.5 30. 1 86.5 147.7 5.9 9.1 —70 | —9.40
26 F5 47 1T i 3 K 08. 6. 25 8.42 21.7 177.8 0.5 9.6 43.3 5.3 7.1 25.9 136.7 1.2 11.7 —65 | —9.90
. 27 F A7 1T i 3 K 08.6.25 8.08 18.1 186 0.5 11.1 43.3 6.6 7.8 28.8 | 149.5 1.4 11.5 —66 |—10.10
ok 28 1 6 K T 1 3K 08.6.25 3 13.8 | 186.2 1.4 12.4 47.3 7.8 8.9 31.2 | 126.9 5.1 8.4 —55 | —8.70
34 B RIA A P AR IR 08. 6. 20 8.18 17.6 | 689.4 1.8 128 79. 4 18 74.4 | 259.4 | 227.6 3.8 9.9 —70 | —9.50
9 KR W AR T 08.6.24| 100 8.1 13.7 [1026.4 | 1.7 151.7 | 157.1 | 21.4 | 205.6 | 353.5 | 178.2 | 22.2 23.8 —73 | —10.9
10 K ER W0 75 T 08.6.24| 100 7.68 13.2 | 490.6 1 47.6 88.2 17 76.2 | 151.8 | 164.8 3.7 22.5 —75 | —11.1
11 KER W 2 P 08.6.24| 150 7.95 12.5 | 635.1 1.4 86.4 | 100.2 | 15.8 82.2 | 211.3 | 213.6 6.3 24.5 —74 | —10.9
12 KW 08.6.24| 100 8.15 14 423.3 1 80. 2 55.3 5.8 70. 2 115.3 | 134.2 5.3 22.9 =70 | —11.1
13 JNER W R AR 08.6.25| 100 8.1 12.6 | 165.4 0.6 18.2 28.1 5.3 24.8 30.7 76.3 1.7 17.6 —78 | —11.8
14 JNER R 08.6.25| 150 7.9 12.4 | 201.2 1 23.8 36.1 4.4 39 39.4 74,4 4.2 15.9 —81 | —11.6
15 JINER T8 1 PG 08.6.25| 100 7.95 12.6 229 0.7 11.3 52. 1 6.8 40. 8 65.3 67.1 3.1 15.3 —80 | —11.6
17 104 [ 10 & 08.6.23| 100 8.02 11 295.6 0.8 16 63.3 9.7 38.3 | 111.4 | 67.1 5.5 16.9 —77 | —11.5
18 s bR 07 T R 08.6.23| 150 8.1 13.1 | 156.4 0.6 19.9 24 4.9 9.6 30.7 91.5 3.8 16.9 —75 | —11.2
19 e g A% ) VG R R B T 08.6.23| 150 8.21 11.5 351 1.6 66.7 40.9 9.2 19.5 78.8 | 218.5 5.6 19 —87 | —12.1
20 Sk MR TS AL 08.6.23| 150 8.15 12.5 | 354.8 1.6 72.1 40. 1 7.8 19.5 74 234.9 3.2 18.6 —91 | —13.2
21 S MR 151 6 25 7N 7K VR 08.6.23| 75 8.2 12.6 | 339.8 1.2 77.2 30. 1 6.6 28. 4 90.3 | 163.5 4.2 421.5 —75 | —11.4
K 25 SERME M7 08.7.1] 115.7 | 7.65 15.1 | 201.1 1 13 42.1 6.1 14.9 52.8 | 106.8 4.2 12.8 —78 —11
30 HFEZ 1 AKBA 1 BA 08.6.26| 250 7.88 11.5 | 293.5 1.6 21.4 61.3 8.5 12.4 84.5 | 152.6 | 16.7 10. 6 —70 —10
31 TR &S 1 KB\ 2 BA 08.6.26| 150 7.9 11.9 | 328.2 1.6 21.5 70. 1 10.9 23 107.6 | 140.3 | 13.8 9.4 —63 | —9.9
32 KR T8 7K U5 08.6.20| 100 8.08 10.6 | 346.4 2.2 37.4 66. 1 21.3 | 111.4 | 153.8 | 12.4 10.5 —61 —10
33 SRANLI E 2 3 5ikds 08.6.19| 100 7.98 24.1 246 1.6 19.1 54. 1 6.6 17 67.2 | 123.3 6.8 11.2 —61 | —9.9
40 LR RN 2L 08.6.20| 54 8.08 10.8 | 371.2 1.9 33.8 74.1 9.7 35.4 | 120.1 | 149.5 9.5 11.7 —69 | —10.2
41 LROAH A T 08.6.20| 100 7.9 11.7 ]1005.4| 3.8 64.7 216 28.2 | 159.5 | 432.3 | 140.3 | 18.3 12.3 —69 | —10.1
55 S B 5 LK R i 08.6.23| 150 8.2 14.8 | 326.9 1.8 61.8 40. 1 7.5 16 68.2 | 216.6 3.5 19. 4 —83 | —12.2
56 B SRR H K EM |08.6.19] 100 8.02 13.2 272 1.7 22.8 56. 1 7.3 17.7 74 140.3 | 11.4 10. 6 —65 —10
57 P Ly K I 08.6.18| 170 8.1 12.2 690 3 139. 2 68.9 11.7 36.2 294.9 | 212.3 16.5 13.2 —68 | —10.2
58 L7 B g s AL 08.6.19| 180 8.05 10.3 | 226.8 1.2 18.6 46.1 6.6 14.2 50 135.5 6 16. 1 —64 | —10.5
59 5B H S SHAMPLIE |08.6.19] 60 8 12.3 | 1371.4| 2.4 205 205. 2 36 354.5 | 456.3 | 141.6 25 15.9 —69 | —10.6
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A WIURE Z 1T, Williams et al (1995) 7F & £ K
FET R S b oKV YA A6 B G PR S5 RE (59 PO R K
FEC32 YO H vk T 22 i HCO, i B+
SRR 6100, Ca® (i BHE U BRI 6400, 1A
SR R A R R AR KU AR B . T K RE A A R )
H  HCO; i BB 7 F- B0k B2 11 6720, Ca™ i BH
TN 780 BT MR E R W S 5
~20 fi5 . X2 WYL N ok R 3k e A DAAR PRk R TR
AL

J34E Zhou Z5(2007) FHAEEA 4 WHE i B
Cl” &84 0~4. 3mg/LCKPGIHFE 0. 35~1. 65mg/
L).NO; 7£ 3. 9~5. 36mg/L (K P TE 0. 17~1. 25
mg/L) (] 3), DA b 3X SE A i (9 BORE I ] 241 7E 1992
AR RATS Y vl DL Z W AT BB Tk BRI 1
KRAIF YW B SO A NO; &K . B AA
X Cl™ F1 NO; 5 1 i i A 32 2R Y b b 187 95 5% 47
x,

f=}
L 57, | o iR groundwater
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Fig. 3 Relationship of ClI™ ,and NOj in Chaiwopu
Basin, Uriimuqi River Catchment
Hb R KA R K KRR (G 8 AR SR KR RSk
(511 Williams et al. .1995 f95H)

Surface water—Uriimuqi river. Baiyangshu river,

dry cirque (after Williams et al. ,1995)

AR 2008 4 6 H RIAR KA CI & & TR
8.9~74.4mg/L,NO; f£ 3. 8~5. lmg/L, X%
P59 4R 1992 4 DLET 4 R 0 B e E.
NO, FaIEARMM L H Cl ¥k B B 8 3K, iR A
2 Ml b T B A T A OGRS G s i O AN T
3.2 HkERUFESH

S5 AR W I K S B R RS AN S T ZE L S T
e — i BE (1996 ~2008 4F) #h &5 1 /N T 78 & B 5 18

IKAR 22 By B 1 28 R RRAIE S CL i SOT (1 B FRL,
HoAb 20 BUER CaCO; U A1) TLVE S s i 153 £
B £5 25 (7 £h NaCl, 4 8 KCLL B ER MgCl,) i
fiti 25 (T K P20l Na, SO, A5 Na, Ca(SO,),)

ST R A K R W K 48 32 3 5 B 2K R O
ANWTHT AR A o X AR AR A (L S5 FE .2 56
By Cl™ &2 5k 177250mg/L F1 19993, 8mg/L,
DL R RS E [ o 28 AL A8 78 R 4k 1 (I 4) af DL A5 21 E
i,

I FH R R T T80 7K R il 9 Ak 27 0 BT i BR ) T
W % BE HE P 32F 47 7 A5 11 55 (Berner, 1980 ; Freeze,
1997) 85 R WL 2,

x2 LEFEFMABBMAHNKUEFEITESR (mmol/L)
Table 2 Hydrochemical balance calculation of samples
from Large Salt Lake in Chaiwopu Basin, Uriimuqi

River Catchment (mmol/L)

NaCl MgCl, KCl Na; CO; | Nay SOy
1 5 4454, 6 247.0 44,4 6.45 496. 5
2 5k 533.4 13.3 3.0 1.63 169.0

RV WK BRI RN Y R
1 (NaCD FITE K 2274 (Na, SO, » H B R E 54 Ky
EER (KCD (85 3E (MgCly) 1 K AR 78 (Na, CO;3)
3.3 MiIRAWMBERMR

AP R AL ZE 8D Al 8™ O iR ke & L H 9
20 Hod 3 A K, 7 A R K (B 4D S A% ] D
B oK 55 90 ) K AR S B9 8D ) 4y (Mazor, 2005;
Clark Ian et al. ,1999;Dansgaard, 1964;)d[ =8D—
88" O] A fb 7E 14. 2%y ~ 14. 8%, Z i), ¥ {H N
14. 5%, HR4 7 96k 25 s ol 300 B e 3 b M R K 10 4
FE ST BE N 15%, (22 [ ,2008) . # H
TR KFTKL d=10%1 5. @il 4. 5% ~
5. 0%0 13 FH 565 24 Hb 1) Hiy BE A B R0 AT R A G
M4l Yamanaka 5 (2004) i 5%, &8 K 55 1 B K 19
B B T AR RS B B R K Y d A B
WE . AR MUK RS Rl LS B BT K T
DA et ok

R 4 BL5 56 SKAEIE SEa s, R
TR Y Ml T K HE L ok B AS TR D 1) HE
7K FLARRE R 28 AT UG A8 Ak o T LAAS R4 2 04 38 7K
FE S S AETE 220 R HZ W K AR Wi % & . &
4 B AR S B E A BN T A 4 i 7R R
IDESFS
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4 MR KRR S A

MR K ILIORE 24 4, Hrh e R N 16 1,
Ly R STV AT e g dE gy i) 8 A .
4.1 NO;-CI” X RS

AACY I H R TR o RN B S R B
W B s AN 25 2y 77 A AL TTVE B AR CL ok B 2ot
200mg/ L, FERKRFM T HKR Cl B e ik
A bR AR ZURR RS . 2 = 5 7E KRG
A AT HEE S AN W RO R b s A R A
375 KR B Al B8 R PR, X s B A R K R CL
BEF Cl™ /Na™ fy L {8 ( Yamanaka et al. ,2004) ,

TE— MG Cl B A& KA AP A
P U HAE R K B BR AR AE P S 23 W) S AR
ClU B, B AE7E 28 & & h (Appelo et al. ,1993),
i T AL RT Ry i 7K b 25 DX B 4% 1 R0 A 4 A )
) —FP R 7R ) B I A T B AR A AR
B 09— Fp 5 38 AR ) (Matthess, 1982)

TE5 & AR T B 953k, K S AL S K 19 NO;
E1ETE 0. 18~1. 26 mg/L.Cl™ &1 7E 0. 35~1. 65

mg/L(Williams, 1995) , X 4 £ 4l A £ >k B KRB
(R A o AR A IR (B RS 5] 4O F1 i &
ARFEWA KB NO;, & & 7E 3. 81~5. 36 mg/L,Cl™
TEAE 0~8.9 mg/L. A E A NO;, & 78
1.2~3.3 mg/L,Cl” &7 7. 1~16 mg/L, X ki)
TR B S SR M TK B Rb 45 R0 R K AR TR A R 45 R
SR R ATF 5 DX 1) b o PR T .

R K RE S — 3 24 4, L) CI7 =100 mg/L N
Aoy — L Hop CI =100 mg/L 64 3 fF 4
fh s AR 941,59 o I = ANFER AR 7 S IRAT
Mo ATAE DN I FLARARAE N D3 AR A0 (LT FRS
T WY dn b 3R IR K F i N R s G i A

S —fHAE S ClT <100 mg/L $:4 21 {4 5
(& 3

1 NO; —ClI” X&KL, L NO; =6 mg/L
FAT LAy

A 41 NO, <6 mg/L, 3t 14 ke 5 (o 11 &
FE NO, =6. 3 mg/L ¥I1E A 4]

B #H NO;>6 mg/L 3t 7 {fF# 5
4.1.1 AAHESZHW

XL b AT A RRAE AR

NO; <6 mg/L, f 5 &AM CEFHEE) . AH
BT A0 5 B A AL CIRL 3) o 58 B 1 4 o 42 43 L P4 #h
25y DX b THT ) R B A B8 AR 0L, T A BT R 0 N B A
Titi AR E F) 2

Cl” & # 70 ~80mg/L My i M7 (10,11,12
SR B FEILE R ER W 43 A s CL & i 20~40mg/L Y
BESL AT (13,14 ,15,17.21 B k) 343 1 15 L8 55 1
WA R R ) — 28 /) 25 Jb 35 CI & & 10 ~ 20mg/L
) i A7 0 A T 2 R 31 K P28 0 S 8 B2 T — 2R 1) R
M, e H AR LA AR (18 T 25 SR JFE L P
AT U FE(55,19.20.58 ERE) Horp 18 F1 25 B
() Cl & it 55 LR % F A A 3T J] 7K 508 3 10

NS A S VA o TR NG 0 1 B = I = = T R
R ER )2 585 0% 2 N S AL Sk (3R 4D, HiZE
R B ER 43 T LLGE 28 224 1 i XU 32, — Bl g
s B ep A R A BB AR 45 X, 5 — Bl T e R s
FIFALMHE AL, BZ BRI B, Cl &5 &
FHR LB . Xt H R B Nk CL &
AP

BORE S B A AR CU & A (& 2 &
AU MY :10.11,12513,14,15;17,21;
18.25;19.55.20;58,
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4.1.2 BAERSW

NO; >6 mg/L B#E a3 7 78, A0 &R 50 41 16
L& RFW CE RO B PG AT 17, NO; & & 3 K
X S (NO; <6 mg/L) , B 5 52 1) X iy T4
ol A= 7 1 Bl R G HOR AR ML B R
4.2 HCO; -SiO, (&9 #

Ryl Jk 32 e TR AL SR A A AR T
FkEE . R EZESMmSE = Rles, F
B Hb Bk AL 2 AR AE O E CaO, T SiO, Al Os
Fe,0,.K,0,MgO . MnO FI Na, O & & # %] fi {i% » Al
MK ITREE T RAMPFR A &m0 AR 0
AR SE, 2006) s RIS I X 20 — &
R.EEBRMAKZME . KAk R DB E .
FERK R B D R R R KA RS B A2 Al
4y FEE R SIO, \AL O, K, O Fl Na, O %5, ELA & 6k
AN AR AR R AE L B S A R A L AR i R
A (R LAE,2002)

AL 1L R R e P ROHE AR A A R T )
J G B4R AL DN BB I 2 T2 O A A SG I . A XIS
DVBRRERRER W) (A K A 28 . s BSO FE it K
A X G B 1 BB BB k) A BICHE AR B AR e
Yy AL T AR L A7 B B e HE AR ARG )
R A AR AR 22 5 . AR AS [ 67 ¥ 0 b T
TN X BRIARIC AT P 14 18 43 R S 1) 22 55 ) LA
Rk i HCO; #1 SiO, & & 19 56 £ i ok
(Edmunds, 1999;Berner,1980),

s 8 7 — A4 25 X A A 1 Fn 10 87 9 41 A
1BL IR 24 b T 7K AR A 58 3 - 381 B FE AR AR R
ERALIE A CO,

H,0+CO,&H,CO,

OKAR ) pH E 20 A A2 6 ~9 Z [A], JK LA
HCO; BN £ 4

H,CO,&H" + HCO;

21 7K RN 5 ik TR R 0 ) S L I g5 A K B I
H,SiO, , Mz Z AR+ 3 K A >
W b R A e )

NaAlSi; Oy + H" +9/2H, O = 1/2Al, Si, O;
(OH),+Na' +2H,SiO,

KAISi; Oy + H' + 9/2H, O = 1/2AL Si, O;
(OH), +K ' +2H,SiO,

DL B RV H, SIO, 77 A KT HY I #E,
i H SRR XS HCO, & 8EW. i F
A H, SiO, & il HCO; i) 23 ¥ 52 0F e 3
%o TESEBR TAE b2 50 % Wik 20 A St & &= 3 LA

SiO, (mg/L) Fn, {058 B B IE &E R (H, Si0, ) 5t &
ik iR (H, S10;) & 7 B AH B 0] DU 5

z 2
- 5ﬂ7 l/%Q55 11
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Fig.5 Relationship between HCO; and SiO,
of samples from groundwater in Chaiwopu Basin,
Uriimugi River,Catchment
A—K 26 527 SHE R
A No. 26, 27 from river

AR AL T K 24 FFRE S B S AE IR 5 B A
Bl b s A o A e an F

(19,10, 11,12 2 PU R 5 1 Si0, QIR 7K T 43
Br A H, SIO; FZ7m) fit HCO; iRl fifE— R HE b
SEIE O FR S U B DY A aT REAE [A] — o B A B
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Table 3 Groundwater systems in Chaiwopu Basin, eriimuqi River Catchment
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25 25 E4
20 20 Sl
) 19,20,55
T L FE S 59 19,55 19,55 S2
58
58,59 58,59 S3
30,31,32,33 57
) 30,40,41,57 w2
PG LR 40 31,31,32,33
31,32,33,56 w1
56,57 41 40,41,56
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Fig. 7 Model chart of groundwater systems in Chaiwopu Basin, Uriimuqi River,Catchment
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Abstract

Groundwater is essential to the development of socio-economy and ecosystem maintenance in Uriimqi

River Catchment.

However, heavy exploitation has resulted in decrease of groundwater level, and

shrinking of lake size, and change of dynamic system of underground water especially in the Chaibu basin.

So, research of underground water system and recharge relation not only provides an important basis for

both understanding of underground water system in basin and reasonable application of underground water

resources, but is of realistic significance for adjustment of underground water mining. Based on the

geological and hydrogeolocial background and difference of recharge environments of underground water,

this study defines the recharge source and discharge approach of underground water of the Chaiwobu basin

using hydrochemcial and stable isotopic methods, and classifies the recharge reaches in the basin, including

Dongshan, Nanshan and Xishan reaches, each of which is further subdivided into various current systems.

Key words: Hydro-chemistry, 8D & §"0,isotopic, Chaiwopu basin, alluvial fan





