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Abstract. This studv réx redled, the distribution charaetéristigé and formatlou meehamsm of groundwater sdhnlzdnon in the plain area’of the lower dehgdr Rner in Xlﬂ]ldng,
which can provide séientific basis for a local sustainable groundwater explmtaﬁon plan and practical agmﬁcan&" for local watet supply security and social ‘stability. Flfleen
phreatie’ water samples, 38 shallow confined groundwater saifiplés, and 16 deep confined groundwater samples were Collected in' Septémber 2018. Mathematical stanﬂn(s a
Ditorv dldgram PCA-APCSMLR model, ion ratios, cmd hydrogeochemleal slmuldtlons were comprehensively used for sample dndlysls The results showed that groundwater
was weqkly dlialind in Ageneral plranged between 6. 48 ad 8. 60 W}[.l’l an average of757) , with total dissolved solids (TDS) ranging from 573. 0 to 16 700. 0 mg- L "

, 8057, Na* 7énd Ca’*. Theamaim groundwater hydrochemical types included were HCO, -SO, +Cl, SO, , and SO, -Cl.

brine was observed in the sttdy area, phreatic water was mdml} composed of brackish water and saline water, and confined groundwater was mainly composed of saline water.

Groundwater was mainly composed of Cl~

The salinization coefficient calculation results showed that the salinization degree gradually increased from phreatic water to deep confined groundwater. Evaporation
concentration and lixiviation were the main factors leading to the salinization of groundwater. The dissolution and cation exchange of carbonate and silicate rocks gradually
weakened from phreatic water to deep confined groundwater, whereas the dissolution of evaporite rock always dominated and was gradually strengthened, which was also the
primary factor that caused the salinity of deep groundwater to be higher than that of shallow groundwater. Human activities such as agricultural fertilization, unreasonable use
of surface water for irrigation, and improper treatment of domestic sewage had a certain impact on groundwater salinization. The leaking recharge of salt water from adjacent
aquifers aggravated the groundwater salinization.

Key words: groundwater; chemical characteristics; ion source; causes of salinization; plain area of the lower Kashgar River
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Fig. 1 Regional hydrogeological and distribution of groundwater sampling sites
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HI98121 &I 52 {3 22 . H T 7K BE A9 7K Ak 27 35 A
I R BT S A SR 2 K SCHi T TR b R A S5
eI SR S T W o ' B R E K
Na*, Z ZJHe WU 2 1R — Bl 2 Bl iE Ca® | Mg™™ |
HCO,; FLERERE (TH) , AR 5 B E T SE CL- |, Bt
FRALEL 30 2 SO; ™, Kl BR 4424 0. 05 mg-L™"5
KA 4y 606 BRI 8 NOS KRR R 0.2
mg-L~" 5 BT R MP8- 1 I ¥ i B A
(TDS) A R 4 0. 1 mg-L.~". FI JH B IH B8 -F -
RO SEAT TSR, 2K 5 69 AR A B
BT X 22 E A + 5% 2 17, 22 00 i 5 400
#R AN, S N Ty

=
F -

APCS-MLR) %J Hb T /K Ak 24 20 0 R IR HEA T A b, HLAE
MR 11 s bR A R® 72 0.70 ~0.97
Z[a], T A 5 52 AR LLAEAE 0.90 ~ 1. 11, R
RUXGHIF ST DX b 7K Ak 27 2 438 5 B PR 501 B ) BTk i
IYBEA N HERS 3 38 JH Gibbs B3k RS 1 LA 3k
S3HT LT KA 2R 2 o AR IR R WAVE T 32 7K SC
R AL AR PHREEQC X Hb R 7K i B A2 4T
1] K SCHBIR Ak 22 AL, i AL A ) 1)
FEDTVE B, AT K I 6 AR Hh A5 K A2 21 43 B A8 AL R
fiE, 80T I it B 7K A2 R85

3 HFR5ITE

3.1 MR AORAEAEAHAE

MBIFSE X T AR A2 bR g 7T LA H (3
1), MR 7K eh pH 9725 (L L 6. 48 ~8..607 BIfl
7.57, B4k S A Wk TDS By At TR
805. 1 ~ 5749. §=mgL ", ¥ 1 43 288. 3 mg-L"';
R JE K TDS 1R B 57340 492500
mg-L"" B K401, 3 mg- L' W2 K EA EDS
9725 Al 16 FB 47 597. 4 ~116.700.0 mg-L™", #4741

2.2 BRI A e ;_{"’ 4852.9 mg-I."". Na*}j C&* | C1” A1SO;~ j@i‘ﬂﬁrjc;
T HES A Y X4t oK R AL Rt R DL T, W2 dhs A BRI T 2R 28 R A T
EST oA S - e vk AR AL PCA- - U R OKH E’\Jiféﬁﬁﬁﬁ.ﬁmﬁ i
d , I J ! -
@ V “ %11 TR
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iy | Wk(v=15) — RBRIK (N =38) WZIRIEK (N =16)
: B B /M KA B I/ M Lo B /Mt KAl
pH 7.28 6.48 7.76 7.35 6. 85 8. 60 8. 08 7.15 8. 60
K* 45.1 11.5 120. 4 32.4 8.4 221.1 96.9 8.8 437.17
Na* 523.5 112.6 943. 4 730.7 73.8 1989.6 999.0 65.5 3939.5
Ca’* 326.3 80.2 615.4 392.8 59.4 858.0 418.3 72.6 1 040.0
Mg2+ 177.9 51.5 353.8 193.9 29.7 411.0 205. 1 32.1 593.0
Cl- 569. 6 112.0 1187.8 941.5 78.7 2740.0 1476.7 83.7 5980.0
SOi' 1402.3 228.4 2613.7 1631.8 171. 6 4050.0 1749.8 160. 0 4990.0
HCO5 439. 8 174. 8 766. 4 368. 6 88.0 550. 1 231.6 59.9 491. 4
NO5y 0.7 0.1 2.4 3.4 0. 06 53.2 5.3 0.1 5.3
TDS 3288.3 805. 1 5749.8 4191.3 573.0 9250.0 4852.9 597. 4 16 700. 0
TH 1547.1 448. 4 2993.0 1779.5 320.3 3840.0 1980.5 313.3 5040.0
1) pH H A, AR A7 Hmg - L !

MHE 7K Durov BRI LLE H (] 2) , ZEBT S+
AT KA S FEE S A AE SO il AEPH B =
FAI K EE S EE A LE Na® + KTl 5 Mg”
[a], I ] T Na* + K" %li; pH F1 TDS 275 30 H
WRIZ R K > RZERRK > K. RS R
HNF 43R0 53 1R KA 2T WK il R KAk
=M 4 25 4351 HCO, -S0, . HCO, -S0, - Cl,
SO, A1 SO, - C1 B, 43 5 5 /K ¥ BB 6.7% .,
26.6% ., 20.0% H1 46. 7% , #1 T /Kb 272 10 %N

HCO,-S0,-Cl, SO, 180, - C1 B &5 [t} 93.3% ;
RIZ AR K b i TR A s 2R B 4 38 405 hy
HCO,-S0, . HCO,-S0, - Cl, SO, #l SO, - C1 %I 435l
di KRR BB 5.3% ., 5.3% ., 5.3% K11 84. 1%, #'F
IKAZER R F N SO, -CL Y N 84. 1% 3 RIZ
HRE K P KA 2RI 3 2% 43510 HCO, -
SO, . HCO,-S0, - C1 1 SO, - C1 AY, 43551 (5 7K BE B8k
) 6.3% ., 12. 4% F181. 3% 1 T KAk 2# 2 35K
HCO,-S0, -Cl 1 S0, -C1 4 |5 [t} 93.7%.
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DS WK R . WERHK
/gL AL km? Wil % AT EA kmd tuw% - EEkn? rE{ﬁJ,/f/ i
<1 8.51 0.1 50.51 0,5 152.16 r Fe /.
1~3 6.359. 89 f54l1 806. 56 8.4 7 1069109 11 =
3-10 /5386. 18 458 L /8792452 9Li T 750583 71.847,
A0~50 S — LN — i &) o s 9.5 [
&0 ‘ 1' 1754. 58 1100. o_f" AL 964959 100,0 %9 649. 59 #1000
ra ¥ ¥ - ! f: .II‘
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Table 3 Salinization coefficient of groundwater
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Table 4 Common factor eigenvalues and component matrix
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3 1. 104 10. 037 84.393 Na* 0.904 0.022 -0.234
4 0. 872 7.923 92.316 Ca®* 0. 878 -0.114 0.276
5 0.398 3.618 95.934 Mg * 0. 943 -0.059 -0.023
6 0.212 1.924 97. 858 Cl- 0.874 0.021 -0.255
7 0. 139 1. 266 99. 125 S0; ™ 0.874 0. 060 0.226
8 0.073 0. 659 99. 784 HCO; 0. 106 -0.814 -0.303
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