#* %" # 5 H45% 4

(HUANJING KEXUE) ENVIRONMENTAL SCIENCE

2024 4 4 H 15 H

H e
o T BRI 25 008 B A BT BB, evvvveevesseessssess e HET,IH, ABL, FH, E LB, TR
ARG A2 0 ) B HE TS R 25 S A T A BT v vvvvvvnmmnmmmnnnsn et HE, EEHR, YEA
E?j’}h@ STIRPAT@;@ LMDI&}’@E‘]@%ﬂFE&Hﬁ.%W% .......................................................................................... gﬁ /Iié
JEF LEAP HUR A Tl D35 8 0« DA SRR RATF R K] evvenseemnesee SEM, 35, RY, AXA, BA, BRA
B HE AL B 52001 LLAG BT A B RE] ovvvrreeeeeeeeeemeteeeiti R CHA, kLM
AU T 3 T PR I [F) AR R AT IR R 22 evvnrnereeeeeee e W, EEL, B, KW, kHA
THEA A S i 5 A B PR o U JIEAJE -+ eeeeeeeeeeeeree e 2EH
o [ 95 T PMZ‘J‘IJ PMloﬁqé%jﬁ%ﬁm%uﬁg%ﬁ ..................................................................... Ei O R I
2017~2021 4F i fig 3438 L X I pMM*ﬂ OSH\J-éﬁri{tﬁhm;&%u@ 5 R PP T PP PSP PPPPPPPPPPPRRR W, A 3 E
R BRI % PM, 0 O35 J AR BB G -ovvvvoeeeeeeesssssemnes Rwesr, ki, 37, HXE, kK, #FF, 20H
PN R rﬁ*}(%‘%PMz_S{hiéﬂﬁi%ﬁﬁ&‘rﬂﬁﬁ ........................................................................ TE, T M, He
fﬁﬂjt)a}i?éﬁ%ﬁ*ﬁ%PM“ﬂéiﬁ ............................................................ B, AT, Ry, HE, BE, BHSE, AEE
ﬁﬁﬁﬁ?ﬁ?ﬁ—ﬁpmﬂliiﬂ"l?ﬁfitﬂ%lﬁﬁ ................................................... WRE ABE, PEL, EnY, ERE, AH

WA ot 4 2 PM,, 20 42 J JC 05 YRR MU AT BRI AT oveeereeeememememeeimenneeie wam, RF, B, AW, EWE, U
e S TR B M VO Cs IR AP ERRAE «veovveerereemmemmrmneenneeeeeene B, bR, MBI, BB, YR, FREE, UEAH
JE T Tll FE XV O Cs 5 Y R AT B f e IR A 2 081 < i 7 AR 7™ e 1) 57858 52 1)

.................................................................. T, hE, THE, BES, £, TEMA, 24, 554, Lk, &
o T A S K S M ) AT S — LA B PG AR P AT oo FEWE, KE, P, K, DA
IKINEE TG TR LI Y AEAE AT G cvvermeemmemmrennssen BARE, i, ERA, HAW, KE, A8, T £
B /MR RS K P2 b K R T 4 i A I s 28 A0 5 M S (i B KU <o IR, NER, THE, T, NER, LTE, hH, ks
T 25 20 AT S B B K AL 2 R A L B T 26 wevvvvnnnnnnnn EHA,HER, THE, kT, ki
T 1t PR KR ) 7 €06 28 0 A BB PORIE oo AR, EHM, K, K, KT, 22T
HF KA 2 TS AR Z 2820 K A VR M T KNS SR T B TR AL AT L weveerrrrer A
P 58K T KK R BB R oeeevveesssssssnsnsssssssnnsnn KT&, RAM, ETH, BAR, AT E
SR BN I T AR BRI B E ooeeeeeeesemssn Ik, BRE, kPE, PEM, 25, £44
T RE T S JBL X 7 2 M T K KA 2 AT 5 (e KU A e evvvmmmmmmemeee e A, EE AL, R, THE
L TR0 385 77 ST 5 35 ) Fo8 S R 25 A3 A R v ee e e e e e B, E— L, &%
AR NG R € A U S S Ik, BRR, THE, RE, REH, T, S0H, BhN
o S 10 U0 A T TR TR B % RE R IS R MR I ) B RO Y R B s PR e MR, B, T54, ZAT, 2R, EF
1y B A URE P T UL 85 H AR B TR AT RN +ovvevmveeememmmeenmmeeneenneenns A, KREE, ZEK, KB 0, KRR, kY
KW e EALTE E M RE IR EBE PRI FIFITHEIE oo, IBME, XA, LR, KieH, Aad
184 SR S W 5 W B KPR S U B I B LU weveeemrrmmmmn GEE AR, RE ZEE, BX
N2 AV S 20 K A ) 06 2 B B T V0 S B B ML AL <o oo eeeeeeeeemmmm e Dk Bz HMET
0 L DEED A I N PR Bre s Ui ke S Z 8 S R ) AR LR LRI BEE, AR, T-H, K&F, kR, 78, Bha
S Y380 00 o 20 TR R 22 R PR R 35 R A TR DR E TR T oo ML, %, BA, xER, BES, RER, TEE
AT LR MR R SRR L S EATBAI IR e AR, RBRA, BAZ, A, £%
5K AT R K HERONS 52 98 100 3 20 T R L TR G L U RE TR TR BE I oeemeeemmmeememenmmeeneesncee e AN, &0, X, &L
T R A 2 W VR B AL B B U K T A B ) TR AR AR S LT RE oo VR, T8, ARk, RS, TEH, 2%
R 1 DA 35 T 1 25 R AE B 1 AR - A TR BRI -oeeereererememmeneenineeeens HEF, KRE, BEX, KAk, 4, TEH
ST /NI L SHAP I XGBoost I A LT i @ GRS oeveemeeeremeensmenneeees A, A, KK, BE, BEE, 2N
FFA I NT RHLEE H EEBUR UM e M, EAK, B, LS, BEE, 25, HETF, IAKR
0t FE A LA S - S92 15088 R T A B R S R U B IH] oeeeeeeeeeeeereeeeniiiiin, Fkam, D, HEKN, AFa, ik, TE
i%%ﬁﬁ”ﬁ{tX‘TNzOﬁFﬁﬁl?ﬁﬂ@:%TMetaﬁﬂ‘ﬁ ............................................................ HEH AR, $HH, WE, BAE
T A R 8 ok 225 75 Al B B R TS DX A A AN S5 T +eeeeeeereennn HEHD, HER
T InVESTHUR R 4 110 0K A 25 ALt 2 A AR wovevoveeeeeooe KA, RRA, A, BER, R, BXE, AR
RS S e LR G RN TR L Ci e ] S WA, Hal, HE, F 4
KRR BB £ A UBRT AL AE BRI Sy oovveeeeremmeserssescnnes MEM, BObL, BE4, B8, AET, ART, Akt
AL NE A w0 4 P SRR B HLBRRT AMLEF 28 B4 1 32 )

.................................................................. SR BEE, 2E R, S, TEE, B, B, REE, uks
LT R R 25 5 BT R R AR RE  oovvoeeoessemssssmesssnneennss A, Fmk, ERK, BlK, HHE, BH
i S A L DA ) 5 U 3 S BRI oo KkU, HEE, BE, XEE, TRE, FHL, rak, BEFH
PR ¢ 55 AN ) 2 R UL TRE B 0 3 98 S W AL AR TR RE VA TR B +oeeeevemmemmesmmenmssnenseine Mg, AEN, mHE, 2HE
K AR MRS A T IMAAE R PERAE  vvvrerrmimnnn, LUH, BT &, 8, KHE, BB, XAH
e SR TG TR G0o) g ¢ €Y SRR IR K, Bk, GHE, RIH, BEE, ARE, SR
TR - RS PP A A TR [ 22 8 DR 2 gt 4 5 D 7 e O S R 4

.......................................................................................... EF A, AR, EE, 54, BN, B, RIS
VIR AN ST 2860+ pH B 4k T 4 i RN G AR LE B TTAL -oeeeeeeee wKiEEE, KW, AW, HE, KKE, kFF, EFE, A EY
TR X 2 B 39 A S TS T BRI ARAT «oeeeeeeeeee BER, ZRF,LEN, 2VE, PES, B, K&, 2XF
SRERXKJEDR S RAEY T 4R RS AL vvrrrrrrereeee B, W, e, FEE
TR KBNS L L RIE Y TSGR v, M AkFE, HEA, BEET, FUR, 2T

BE R BRPE - HE /1 22005 T 2 BB E B oo evevreessnnenecssmessssesmessesssssessssssnees N EAE AE W DT

(1938)



5545 558 4 ) N B R = Vol.45 No.4
2024 4F 4 A Environmental Science Apr., 2024

& & 2 i B Bt X i T UK oK 4K E AR AE A I [E 2R

FRAE, HE ", KA, JVEE T, RE, Dok
(1 rﬁlﬂi&)ﬁﬂ%)ﬁkiiﬂﬁ%f*i&)\iﬂﬁﬂ1 G, R 071051; 2. m A RHER A IEER A 5 TR %68, WY 518055)

s TR GY 45 B 4 M 4S5 W E DX M T AR A S R AR S L3R, SRARVRJZ R K (201 41) A iR 2Rk (S RER, 455
Jéﬂ:JPlper:%%E]\ Gibbs Bl . B FIEHX R B T8, 0 T XL KK AL 2R AT 7K SCHb R Ak 27 5 7 DL K )
2S5 FR, W5 X R )2 FLBR K B AR S 55 08, p(TDS) A8k s [l 328.4~12 400 mg-L™"; [ PHES 7451 LA SO~ Al Mg™*/Na™ Ky
T WS X R KAk 228 3% HCO,-S0,-Mg & . SO, HCO5-Mg %! . SO,-Mg* Na %! 1 SO, C1-Na- Mg %! . Fi% )2 FLBR /K pH 15
0 8.47, BERIZFLBKE , JBEIIEK, p(TDS)E{LIEE 339.0~493.8 mg- L™, sKAb2425 8 35 4 HCO,-S0,-Mg AL . #F 5% X
R K KA A AR 52 T“’Tzﬁa/klﬂ%, AR A AN . ZE R WA B B 2c e 55, b 2 LK S s il R 3R A v IR R
ZERAAEAE T (TTHREE Ny 71.46% ) 51 2y ) R R b 5 A VR T (TR 17.07% ).

KR HUF K IKALEERE %%%»ﬂ?; W R, SR
FESES: X523 CHEERIRAG: A XEHE: 0250-3301(2024)04-2118-11  DOI: 10. 13227/;. hjkx. 202305010

Hydrochemical Characteristics and Control Factors of Groundwater in Yuanyangchl
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Abstract: In order to study the groundwater chemical (h’aractenstlca and‘ control factors of Yuanyangchi Irrlvdﬁon ared m']ﬁ;td ‘Bdbln shallow groundwater samﬂ s qf'ZOl Srf:: and
middle-deep gmundwater samples of five sites were Lollpnted Piper thdqgglar dld sats, Gibbs plot, ion ratio m-lduonsilp, ands facton andlysls were used to analyze ard" (hbcuhb the
Lhemlcal chara(tenshps control process, and 1nﬂuencmg faq.ma- of gro wg& ir. The results showed that the ﬁha].lbw poﬁa water .lﬂ th&sbﬁdy area was weakly alkaline, wnh“ _IDS‘ )
langulg from 328. 4 mg,.L: to 12 400 mg+ L™, The m_)or anﬁhs il quimlb of the shallow pore water were S()4 and Mg” +/Na ) respéctively, and the chenficattypes were m‘yﬂf
HCO SO -Mg, SO FHCO ~Mg S0,-Mg*Na, and’ SO Cl Nag Mg /The awepavg' pH of middle-deep porg \xatﬁfwas 8.4, }ﬂl{Ch was larger than that ofsghallow pare water,
chdracierlzed as weakly alkaline water. The middle- deep pope wg!terp(T 53 range was 339. 0-493. 8 mg* L7 ahd the chemical type was mainly HCO,*S0,-Mg. The'__u}lemlca

>
ﬁharactensncs of groundwa,teg in the study area were cqntro]kd b\ a vﬁneh 'bf natural factors, including rock wébtherm,g, evaporative coficentration, cation exchange, elc. , among

whnci"the n']am contro”mg factors, ﬂf_shallow pore watér were. feachmg and g aporat-ne "g;ong:emrahon (conmbutlon rate of 71.46%) , aithropogenic activities, and carhonate rock
dleOIllllOl’l (c“ptrlbuuﬁn rate of 17 07%) e A =

Key\vords,»'groundw«ater chemical characteristics ; ion source; control factors “Jinta Basin
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Fig. 1 Distribution of groundwater sampling locations for the Yuanyangchi Irrigation area in Jinta Basin
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Table 1  Hydrochemistry statistical characteristics of different groundwater in the study area

e WH - pH Na' K* Ca™ cr S0, HCO,  NO, TH TDS

Max 891 2023.00 6220 550.90 112400 2508.00 6519.00 702.90  75.11 6004.00 12 400.00
] Min  7.23 1840  3.80  23.40 14.50 17.70 93.70  68.30 0.00  157.60 328.40
&% Mean 7.82  238.61 1431 121.81  221.25  262.15 108637 29335  10.03 121510 2 116.61
FLBRK (n = 201)

Std 033 27215 9.61 8451 3016 1058.86  99.63  12.14 94871  1884.82

Cv 422 11406 67.17  69.38 82.62  115.05 97.47  34.07  121.09 78.08 89.05

Max  8.80 46.10 930  36.50 50.40 37.60  187.80 21230 475 295.70 493.80

. Min  8.10 2380 550  31.80 33.80 20.60 96.50  178.20 157 218.70 339.00

i Wz Mean  8.47 3412 6.88  34.46 43.52 2542 131.80 198.68 279 265.40 398.66
FLBAK(n=5)

Std  0.09 88.14 220 2.97 48.95 55.81 131628 183.17 148 100870  4190.55

Cv 1.06 25832 31.98 8.62 11248  219.55  998.69  92.19 5297  380.07  1051.16

1)Min 7R e /ME , Max 78 e KAH , Mean 26 /R B8, Std R PRIEZS , Cv KR AL R R E0( %), pH A, A B A N mg- L7
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Fig. 3 Variations in hydrochemical parameters along

the flow direction in the study area
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