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Characteristics and causes of acidic shallow groundwater in Gannan
area in the upper reaches of Dongjiang River Basin

——Take Xunwu area as an example
FU Yu, DONG Haogang, LI Lixiang, FANG Hongjin, YUAN Dongfang, ZHOU Shiyang
(Changsha Natural Resources Comprehensive Survey Center, China Geological Survey,

Changsha, Hunan 410000, China)
Abstract: [Objective]Gannan area in the upper reaches of Dongjiang River Basin is a typical water shortage area

in China. The distribution of acid groundwater intensifies the lack of regional domestic water. [Methods]In this
paper, Xunwu area in the upper reaches of the Dongjiang River basin is selected as the study area. Shallow
groundwater is systematically collected, and the pH value, spatial distribution, hydrochemical types and action
characteristics of acidic groundwater are analyzed by using hydrochemistry and mathematical statistics methods.
From the point of view of material basis, circulation conditions and external factors, the causes of control of water
rock action, aeration zone medium, acid rain, human action and other factors on acidic groundwater are discussed.

[Results] The pH value of groundwater in the area is concentrated between 5.0 and 7.0; The spatial distribution has
obvious correlation with geomorphic characteristics and circulation conditions: middle and low mountains<hills,

recharge area<discharge area; The hydrochemical characteristics of different groundwater are dominated by low
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salinity and weak acid neutralizing capacity. Its pH value is HCOgs type (6.0)>HCOz3-Cl type (5.05)>SO4 type
(4.8)>Cl type (4.5); Among the pH values of groundwater types in different media, pore fissure water of clastic
rock > pore water of loose rock > fissure water of metamorphic rock >fissure water of magmatic
rock.[Conclusions] The interaction between water and rock is the main role in the formation and evolution of pH
value, and the dissociation of carbonic acid is the main material basis for the source of H*; Aerated zone medium
and acid neutralization ability are the main water circulation conditions affecting the formation of acidic
groundwater; Acid rain and human factors are external factors that cannot be ignored. The research results have a
guiding role in understanding the origin of acidic groundwater, rational utilization and protection of groundwater
resources in this area.

Key words: Acid groundwater; Hydrochemical characteristics; Cause of formation; Water-rock interaction;
Upper reaches of Dongjiang River; Hydrogeological survey engineering; Xunwu; Jiang Province

Highlights: (1) Study the formation environment from the hydrochemical characteristics; (2) Discuss the origin of
acidity from the material basis, water cycle conditions and external factors.
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F b R 7K (pH<6.5) 2 8 R L X 8t o N /K PREE i i, FLE 25 52 ma ik 2 1 N K 1E A
BEARARUFAE FH AN X I A A H A . o0 T BRZKAFAE B R, [ N 4R 2235 35\ A R K pH B
FEAE AR AN IE L Esm , KA = A4 R . Lang 580 70 K AL R — 1
[ 5 R 7K pH BRI R T R K N3 #2454 R /K 5 51 (Lang L-O etal., 1990) ; ¥k
R PR SR U R DU KRG B TR . BITIR . FERR S LM S5 RRR AL 5 e i) (UL IR PR AE,
1993) , HEIE. B NNKE HRE S HCOs FI CO, AR, BRIR M S T 2uth
KRS HCOs . HYEIN, pH ARG (B KIH55, 2000; k<, 2002) ; Preda 55 M & LT
Y FeS, H AL AL IR, (3 R /K FIBRRE RSN, pH BRMK (Preda M. etal., 2000) ; Zf4%
DUBRTN « Mo 60 MU R /KIIANG . A0, HEMS . NSRS BhR& 5 ma) M T i R 7K Y5
UK pH BB EEE R F, &G A R 7K pH B 23 A0 H 3K s 22 e R B R (2R P4, 2015) 5
RS R IVLTEE SN T2 E EAREREH K EEZIRW . 3. F/KZRA, Hh R /KR
KN RESER R GRS, 2018; FIEEE, 2009) .

FRYT IR T 5 e DX e ] 7R (g 2 e B X, AR T K 43 A ] 17 26 35 R K
BOKFERE; BAh, HR/K pH EFHES Tl Aol BRIt R IEAAHE, HFRAR
T3 _E 7 R R 7K R AIE R 3 IR 6o AR e 224 AR /K PR Xl AR R 7 R PR 5 TR vl S
. 2019 A EHLFR R E R HARARES AR E FOE S DX T AR A A, R
ORI X IR T 7K (pH<6.5) T 2404, KA SRR K Y 79%, &%
X F BRI )z —, (B3 DX R K ERfEhk = KGR A 55T . A SCRARYE L3717
AN RIS B, BT X R K R SEAARAE , MK FIECR ST A S, TRt
MR K T IR BRI R Bl Dt — DA T S R S S b X R KIS e, R B PR X 22
AOK ] R AR =R .
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F 58 X AL ARV B, HbBR DRI e v 3, bR R — Ak 300 K, SAHh AR 30
NTERE AL ARG, RS E R G, %X G RS, T B
1500~1700 2K, HZEHT 4-6 . XWEMRUARFER NE, soydbfm, F5n08E
B, RiEmIbmA R 2 X, EREICARIL.
TAEX HhZ ARTRE B8l Z 0 3, YO AARHE, 10 DL e ok 2 R B AH DR — kL 2
RNKRE QU YL IEHRY P ]IS & &, 1997) o S B AGHAIEX rE e, HHe )
B, R SRR . 03 A TR . R, EER R IE. BRI
WA GREZESE, 2017) , AFMEMSRERYE (3%, 2020; WI5ESF, 2016) o A5
X A 1R KSR A N B R FLBRK S A R UK RS . L B K e 5 4 i R R
B AKE HLA M U N IS A R ALBRRLRK . 5 A A I A R

PABCE AR S K B AR e (L A, B3, AT R, A
HARb oy, EEHEM T AU BARE KR . N T RAE R HEM . i 4B /K 32 B0 A T
FUX AR A Ry, BRI Z, SRR 92.6%. M T /KIRAE T & Fhid S 2L
B B AL R T R, KRB AR AZ R B K I ME—RMAYR . 1S A R LB B KA A E
BN TR X RIS WiaEhd, SHEEEAE . WE. RS, 8BS . ARAaR
B KA ELE TAEX 2o Ai, BB T AR, i, AU KRS, Ba
RETE R A R R BEA N 3 AR A SRR S KA H R A0 TR A X AL AR AR, E
BRI R . BBRCE . o ea s QLR HUB Rk SCHL TR B, 1982.)
3 RS M

AT BT RR T 7K BARFALE B2 50 R 36, A5 ot SR B I 32 W™ s e R SR B B AR B2
K, FEEIHLE . SKAHSERE RS AR (B D o FECREFIUGIEK R DT, 3%
A3 106 LHPI7 MR pH [EEHE A 106 AR e S, Hrb A& S 61 4, SR
B 45 e FEKIZRBFE, HAPIAECA RILIRUK 27 4, HREFRAGK 40 4, )R
FREK 33 4, WER A RALBRBEIK 6 41 (R 1) o BI7IARR H 3 38 s Al S AL R,
A2 AAERE AR AT, MR AT AT TR o 75T 43 BT (i 28 AR MR VA L R PR R A 5%
W I O HEAT A TR . TDS SR S By, BHE 7R A ICP 25 38 A 6 e ke il
FIES TR ICS BTt il RGuAaill .

*1 FREKEENBTKERGITR

Tablel Statistical table of groundwater samples of different water bearing formations
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Fig.1 Hydrogeological diagram and sampling point distribution map of the study area
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4.1 #T7K pH ERZE 5
4. 1.1 #F7K pH {ERFE

HE 2 /%0, BFFTIX pH ESEE A 3.80~8.00, F A FTE 5.00~7.00 2 8], BEAZER
PEHL T /Ko BT XA R A SR AL R R /K pH ABAAAEZ e (R 2) , Herp K~ 34 pH
B4 5.87, JRIKHIFEY pH (79 6.09, HIKH pH (B EAMR T ROKHE) pH AE: RIS HK TR
PRI 7K EG B S TR K R M T /K bEE, L R AR It b T 7K B B Sk 82%.

®2 WK pH ESRITER
Table2 Statistical table of groundwater pH value

A R HWERMNE F P T K EE e/ ME ICON:] BTN J 1k R K G
H 61 50 3.80 8.00 5.87 0.82
b 45 34 4.80 7.90 6.09 0.75
M 106 84 3.80 8.00 6.01 0.79
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Fig.2 Histogram of groundwater pH value
4. 1.2 pH 57 8] 53 A RHE
WFFEIX RS2 1R 7Kk S, pH B S B 1 22 (8] 70 etk P v XAR<AE R X 8, o

i< (83) .
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HE 4K,

BARKRE (£3) , ERHIX pH {EfH/ME 3.80, (K 6.00; HHKILIHLX ) pH {E %
/IME 5.10, ~FHMH 5.96, PRI LR B iR pH A BT . Siah Rl X
S35 pH B SRR YERE R /K IR o LU ks 82%, T e o 3 DX RO R 14k 3 7K o B 72%, B I

HuIX R PR R 7K B B X A B T2
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Fig.3 Contour map of groundwater pH value in Xunwu
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Table3 Statistical table of groundwater pH value in different geomorphic areas

Hh R Fef% BRI
B AR 29 77
IZPN: 8.00 79
% /ME 3.80 5.1
SEYE 6.00 5.96
EREDE Y 5.90 5.90
BRI T /K (pH<<6.5) % & 21 63
PR /K (pH<6.5) L 0.72 0.82

4.2 WTKNEFLRBIK pH E4FE

WF 9T X A A B 2R FLRR/K B B8 7~ LA Ca2t. Na*; B 5L HCOs N E:, # R /K287 L
HCO;-Ca. HCOs-CaNa By, W8 75 RLIREB/KIHE LA CaPhE, B ¥ L HCOs
NFE, HUFKEALL HCOs-Ca BN . 59 E RFNALFUE FRALBK 1 BH & 1A Nat, Ca?*,
Mg N3, BB LA HCOs N3, KibZEMLL HCOs-Na Ca. HCOs-Na. HCOs-Mg Na Ca
RK R E . R BK F CIFl SOz &35, HI HCOs CI AL, Cl YA SO, Al R 7K (]
4) (NS, 2021; H/MUEE, 2021; #R/05E, 2022) o S3AMREAS RN K SEALH TDS
I3 TR T IX ) TDS 1E 63.65~225.00mg/L, FEAREAR, R LR, Hd HCO; B TDS
B, HCO3 CI . CI AUAI SO, R R /K[ TDS Axt e, [E pH {EBE TDS [ & iz

WS (R4 .
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Fig.4 Piper three line diagram of different water bearing formations
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Table4 Statistical table of pH value of main groundwater chemical types

HONKER R pr TDS “F¥{E/ (mg 1)
BT R K &/ (%) FEIE BUME S RKME PRk
HCO; 7 84 75.00 6.10 5.00 8.00 6.00 63.65
HCO,-CI 7} 17 94.44 5.48 4.80 7.30 5.05 97.03
CI & 1 100.00 4.80 4.80 4.80 4.80 138.00
SO, 4 100.00 450 3.80 5.20 450 225.00

4.3 T IR KAL S B EHHE
K3 S DXH R KA A Kl 221+ Gibbs B rh (18] 5) (GZALEE SR, 2021; 5K 4%, 2017),
IKFE R ZRARK A AR XA, #80A KR mAS (e %S, RUIRT T IXH R 7K
TR A DR 3 B A2 A AR IR, KK AT — € BRI T3 AR AR IO AL R

IKRE HA AR IKFE RIS AT EME 2 4, ]
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Fig.5 Gibbs diagram of groundwater in the study area
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Fig.6 Relative contribution of rock weathering and dissolution in the study area
5 FRIEHL T 7K B A 3 18

DX 7K BT ORI A, 32 2 KA AR AL T BP0 Jo i Rt AT 7R I 24 25 A B
fAMERR R e (FFFEE, 2015 R4%4E, 2018)

5.1 Bt TSk 2 BRAD 4 R £ A

FRPEH T /K pHE 54 BEABR (5, 2017) , HUSRUEE TP RIX SR 1
R KBTI FEIX R 7K Gibbs BAUE AT KRALVE AR sTEkIE (18 5. &1 6) K
A, XAHTKE pH {EAT TDS 8K/ RAZ R 527K A A BAE 2, 1 7KCE A EAE R
WIETERIE R, Rl SmE, &BZEIRMK. EHEL T, HTHKPE H+Z
BRIR . WL RERRAF ISR A MR RO A5 R, Hrh iR IE RIS Em A, WHIuH R K PR
ST AR K SO ER A 27 1) T T o A X KA AR L HCOs N EWAF &I — 15 LK 4);
BRI HEAC K AR T BE AL 1Z X AR I R 7K HH ) 3 — B R
5. 1.1 BRIRM B

A5 40 XA R 0 I Ot 3R AT 2 1k BRI AR SR 0 ([ 54, 20200 , DA
B € L F K pH B B R (R 5) « R 5RW], HTH/K pHEREZE MK RILH 3
A, B HCOs. Ji# CO. fll NOg'e pH fH 5 HCOs £ IEAIZR, SiifE CO, £ ML, HAhSs
FRUNRERR SRR UNBR R A PR 55 5 BATARAR, AHSRMEAEZE . XU S S X s /K AR
SRV %, pH B2 S HCOsH CO2 AR A 5.

KT HCOs KR, GGt sokE, ROV FLIX A Ik E i X, H N 7KKILS:
AL T2 AR S, R e X R i 2 (B 5. K 6D, R,
HCOs K5 3= 2T K BUaE A S RERR ER VA M, AN KA E M L s 1 5 (5%,
20200 . Fi4b, HUR KR SHEAGIE ORI (B 5D, PRk, HCOs R RE—#f 7K
YT RIZK, HAR A 73 KT CO2 MIZK &S & A2 BRI 7 HH T ) HCO3™. COo ARSI 2 K<
FER NS BN RS CRINZE, 2007) o 456 SHLIX )2 H R KT IR S
ARG, pHHS HCOs RIEME, Sl COx RAMAMIK. MKHiiEes CO M), WL
M A HEAT, pH (BRI 24 pH EFRE] @R, BRIV a 253847, K HCOs #itE



B HoCOs TEAAFAE, pH BT, BRERMIZTECSZ R pH (E45 ] CO SR WTiE g T 7K
JER HoCO3, BREZAE /K B MR ER HCOs A H*, X 24t T 7K S BRI (4 o it A 3= 2 JR A

M RFERE R, FeH S BB AR, B WA AR P2 A H R Bk
P, XWX P L pH S RS — 8, HdA s pH B R A 584 GRD) .
5. 1. 2 FAER F 75 iR e /E

R, XA HABER A AR A, AR EENEE (5. B 6) , MW 4 AT,
FE X FER K CIAT SO2 & B . AN, BALYIN P A KR AT BE 2 % X R
PEHL R 7K HH SC— B BRI (Preda M. et al., 2000) . CfF X s #pHR, T 92X
LI A TR ERRHLIX, T ER RE . TR ST A . XSS
RHMELBEWEE R, S RN=BRWE . WS ZE MRS H by etk 5
HIAERAT L, TS S X R R /K G 7 IR Bk BB L 8 K FE R 4%, 2021)
AR BRI P SE ALK R 3 3 R BE 3G N, [FIR, B 2 HORh - J0knxd H R b
REJ1m, Wi BNt R K — PR (Preda M. etal.,, 2000) .

ML T KA ZERFAE S pH EAHKCHERT UL (R 5) , BEEBRARE TR, AR X
R K pH AE AN, Hd HCOs B f iy, SO4 RUEAK, 51 4t MBI /) SO4-Na » Ca 1
K pH fHIKZ 4.8,

% 5 MK pH ESKE RSB XM SR

Table5 Correlation Analysis of groundwater pH value and water chemical composition

pH TDS K* Na* ca** Mg?* NH,* TFe cl SO HCO5 F NOs CO; H,Si0; coD AT

Mg 0.12 0.71" 037" 011 0.69" 1.00

NH,* 011 0.60" 0.42" -0.01 055" 050" 1.00

TFe 0.19 011 0.03 -0.04 -0.15 -0.19 0.05 1.00

¢ 0.07 057" 0.44™ 0.49" 0.42" 0.44" -0.00 0.06 1.00

S0 0.06 0.76" 053" 0.15 071" 058" 091" 0.01 0.15 1.00

EE 0.13 0.86™ 0.46™ 0.19° 0.98" 0.84" 057" 017 0.46™ 0.72" 0.49" 0.15 0.62" 0.26" -0.07 0.12 1.00

** fE 0.01 403 (XURD » MRMERE: * 1 0.05 403 (2D , HRMEHE.
5.2 B TKBIR 14T A IR IR

TRAGIR S5 225 R R R NS S B P BE ) SRR R TP AIRE ), M S ARt %
S ETE LR AN pFh.
5. 2. 1 B/ IMZE e

AN U B 5 M X P AR £ X R, £ BRI 22, % H B B 0o,
b R (REERSE, 2020) . BFFCIX 45 £ 3R AT SE SRR, Horp 91.11%0) 1
L3RI (R 6) . R pH ERIA A BT R 928 nhBE R, pH RIS




AT O R (1 22 e 805, TR 78 X AL A ot AR T £, fE— e R ERRK 1 8
AR BRI G i RE ), KRR I B0 5T AR AR R I, B A O BR I1 22
MRS o
% 6 TIRMEME pH ESITER
Table6 Statistical table of pH value of soil samples

RO PEE ITON e /M BRAERE dh BRAERE A R
45 5.04 7.75 3.74 41 91.11%

FAk, A IS F T R R K pH . (KR 4855, 2011) o HiUR/K pH fE S
TKAHR B —ERK R RS, 2018) o X208 61 NI S AR AL HRA A H: pH 18
BTG T (BT, KRB KE pH (E -5 K AR AR 2 A e, Bl b N KAL)
HERBE O, MR /K pH EBEE 3K, BRI R /KK AR Z #F 0.00~5.00 m 47, JEA
FEF MR KA HER R, P 52 102 (R vp i [R) R, S 80% 00 X Hh R /K ) pH B AR o
A BB M X LS A R 2 R ks, B RS ROR, B2, SRR RE
e T P Ll M X P RS TR 2 R TR B R R B R R ORI A, IR S M
B, KRR IBAR (3KEES, 20200 . Bk, SEEFEHLIX LR K pH
AR L X () e XA DARRE pH (i RE R BRI LS X K28, KEER AT
KARZEFIT, pH ER/MEHIE R 3 A S e R

ARATHER /m —— ph
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Fig.7 Relationship between pH value of groundwater and buried depth of water level

5.2.2 FKIEA R IR AIRE

B ANGE ) EE R E IR (HCOs) MIRIREL (COs%) 4lpk, HISKE =i /KA
MR FERNBIBE ST, B KARTT IR AL I RE ) AIRBREE 3 T 7K B8 5 2 R AL T, 1l R /KPR
HFIRE S (ANC) HIAREEFRR: ANC = (Ca?*+Mg?*+Na*+K*) - (NO3+S02+Cl) (&
WIS, 2020) , ANCIECK, i F/KERFAIRE llas, S /K RIREilEs; = ANC O
T, R FIX T REC A2 VBRI & 7 Al ANZIX K ANC #/h T 1,
Wi B 9 DX (1 3R 7K BR HR A0 RE DA 55 o BH AT 20 B ol 0, 3-S5 M X b R 7K A6 52 28 8 A
R AL EEA HCOs By, M R /KBREEARAG, Ud AT FTIX 3~ /KR TR RE J 801K

THNE IR Z R A R M N K (BRI, 32 R AR WL sr AN R, A [EA 4 R 43
XSERHI R ANRE SIANE, AT FZIRI T 7K pH AE CREM5E, 2018) o WTITIX HIFAHIUE LI
KA R CARE S B B 2O, WTR B —E B TPRIBE ST, S A R LR ER
B & K E T I LA RGP 00 AR o R R R, BRI ERAT 0% T ) PP R BE ) 9
MG R G RE KGR MURA . AN, BRUERREEEKEZDRKA . ARMaEh
T, HIEE M T KIS AR R, S HAF R, & R M ee 1888 . W7 IX & K2
KM FBONE A IR S K E A FUE R S EH, BFRONBHTIX 2/ x, K]
M 7870 HIAIEAE F 3 BURE L — 20 PRI 1 BR T AT BE 7 o TR Z 3 [X 3 T KON R Y Hh A
JIRXTEUN, 1 RGZHX pH E B AARARX UK. R X 525 K E A KR pH B #ET



IIHT ], T A LR R IK > Fa iU 2R FLIR/K > 28 i R R IUK > 5 a R ARUK, B
AR I AL RN I R ALK rR BRI R /K 7 LA s (R 7D, XA ESRAM T
KR ARE S — 3
WX A I 2 AT AR R P, IS 5 A AR o o WU AR B AR 4 S B0 A AE AR L
H R K 7K ZE A BTRR HH ATRE 77 1AL 55 8 INAR IR BR AR I X & 1 1 pH 18 75 (8] 43 A7 sl Ak _E R
PEAR, ZRAbimr, AR KAMERRER RoRE, MAME X FHRIEX pH T
xR 7 TRIEKEEAMTOK pH EFFIER 0 TKER R FIgE R
Table7 Groundwater pH value characteristics and groundwater acid neutralization capacity of different
water bearing rock formations

pH fH MR KR A RE

HACHH <65 PHE R/AMHE SC NI
K wAME BOKE P
HE%  (meq L) (meq 1D (meq £H

Pl FRFLRRIK 27 4.80 8.00 6.2 67 0.68 0.11 2.18
HIRBERRGK 40 3.80 7.90 5.84 83 0.27 -1.65 3.04
AR S A SR K 33 4.90 7.60 5.87 91 0.43 0.07 1.40
T I 5 SRR ALK 6 5.20 7.40 6.22 67 0.74 0.15 1.94
5.3 JMEREEI &
5.3.1 TR

PR N A R PR N /K HH A = BRI ORIZk£0%5, 2010) o M R/K pH EH SBRW A LR
TG, SFER pH EIEAC . RIBITITE R T IER AR R, F SHX IR
AIHAT 90~95%2 8], F%FN pH {H 4.50~4.60 (J&IIEE, 2017; REWALE, 2012; K&,
2010) . [AEFARYE T2 B %R 2020 FFEN pH LI IEME, Goit15 302 X B I 1)
pH {E £ 1 4.45~6.50, BRI AIAIRLE 92.9%, UL T X IR AR IR 1, [FIIT 3% 5 3%
B R /K pH E5 NOsHHGME R 3, Z56 20 BT IR BU & 121 X Hb N /K B A4 1) 22 B2 4) Jo L it
5.3.2 NN Z

F G AN RIE, LT REEE, ANSENFEAEREK ER EY LA AR
&, SRR, S R K KA I R A, RIS K ) pH H . REEREL—E
FEPE I Wi R 7K 52 NGS5, ClHNat5 NOg/Nat i Eb{E ke, iR /k 2 NRiE sl
MR BH 2 . AT DA H o LB e i, R A /KR i AL y& 3, R D3 o e e R
BUK SRR 2L, Vi S SHX A K CEZ — e RS (K 8) .

BB A LI 9T SO4%/Ca%* 5 NOs/Ca?* i E Al 9% R AT LAE 7 N 2838 slxt s R 7K K k2%
MMM . — IS, SO&/Ca LU H KT NOs/Ca? LU{ER, IR LA v s
TOKIELMEL K, SO.2/Ca2t LAt /N T NOs/Ca2+ LUARINF, T2 Bl T 7K 32 B4R Vi sh Al B
A3 K HER T HUBOR o F 5 XM R 7K R 1) SO4%/Ca?t 5 NOg/Ca?* L X R IEI (K] 8).
RN S TR T R N € 2N = 5 N (2 R 7 M o (= 50 NP T 2 D L S = e
FERISEN, 53 AN/ 5 3% 5 R BK ) SO42/Ca2+ HAl KT NOg/CaZ Ebfl, i E 82T
WIS B REIA , T30 35 2K A SRR K AR A SR SRR AN Bl A s 2R FLIBR K 1) SO4%/Ca?t
EUA /NT NOg/Ca? bl , 5t B L5231 — g AR i sh AN AR 15 Vs /K HER B o % X /K i) pH
ELSARMR TSR /K 8 pH R, /KR MEHL R /K B3 i T 5K R T R /K LU, mIREIER— AN
RIZR MM 530k, 2 AR LA pH EBVN B 51K R EY), HARR P22
FEFRE 742 NOg o Bl kb iy 7 el i 5 2 BT 1 KRN 4, AR
TEBNEREY, A ETE KT R NOs I AR (>30mg/L) , #arHh R K Y pH
HIKE S5 £f.
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NRIEZA T KGR — ERE L M5 G, RSN KA 2 7 AL S, 3 it T K
fIE T 2= 5, AT Iz B pH (B RIS R, B U0 NS5 3T Reid iedth /K 52 2AN A 72
FEfT5 5, (EERMAE BIA B AR A e F ik — P T

B K ’
* RBUK KolLiEE
k-4
1F 1
A
< 2 TH )
s 5
0.1F 2 ‘
FOLTES) AEETT KPR
% ke -
ool e e B2 A T .
0,01 0.1 1 0 0 . S 2 5
Cl/Na' NO, /Ca”
Kl 8 WX KB TR RIE
Fig.8 lon relationship diagram of groundwater in the study area
5.4 BRETTiE

MIE R IR B, X P K pH B R/ N B2 KA M EAE e, UHE R KA
TR A RBRIR M BV E A, BN EER RS HISRALVER, TR 2 0 AR MR TR T /K MR
IKIER AR, SRR AIRE IR S TR RE 7T, R/ A 2EYE, MAREIX (4
ikl BHEMEX (Ffg. @) pH EIEHTAL R FtasMT R, — RIS,
FRIEPR) 2 50 R NG, sCRE E R .

6 &t

(1) T X AR /KK pH YL 3.80~8.00, FEAEHTE 5.00~7.00 Z[7], A%
SR mfA<dbR, PRIL<TR. B R4 2ERA 2 DR L HCOs R 3.

(2) F-ZHb X ER M L R /K 0 5 B R At /K s 1 AR IR 1Y) =5 s 59 R AN RE 7 Al
AT R ITRE ST R BRI N KT BRI IR 25 45 53 ZMER R A N A BR] 2% ) st 2 A m 20 )
HERF R,

(3) WFFLIX T 7K pH A1) 2 TR FILE 34, B HCOs. 25 CO2. NOg'» pH fH
5 HCOs £ IEMKL, 5HifES CO2v NOs 2 K.
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