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Hydrogeochemical Characteristics of a Typical Karst Groundwater System in
Chongqing

YANG Ping-heng' >, LU Bing-qing*, HE Qiu-fang'”, CHEN Xue-bin'"’

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir, Ministry of Education, School of Geographical Sciences,
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Minerals Exploration, Chongqging 401121, China)

Abstract: The two-year hydrologic process, hydrochemistry, and a portion of 8D, 80 of both the surface water at the inlet and the

groundwater at the outlet, were investigated to identify the spatial and temporal variations of hydrogeochemistry in the Qingmuguan karst
groundwater system. Research results show that there are wet and dry periods in the groundwater system owing to the striking influence
of seasonal rainfall. The evolution of the chemical compositions in the groundwater is significantly influenced by the water and rock
interaction, anthropogenic activities and rainwater dilution. The variations of the chemical compositions in the groundwater exhibit
obvious spatiality and temporality. The 8D and 3'®0 of the surface water beneath the local Meteoric Water Line of Chonging indicate
that the surface water is strongly evaporated. Furthermore, the 8D and 80 of the surface water are more positive in the dry period than
in the wet period, showing a distinct seasonal effect. The 3D and 80 of the groundwater are quite stable and much negative compared
with those of the surface water, which suggests that the rainwater recharge the groundwater via two pathways, one directly through
sinkholes and the other via the vadose zone.
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Fig. 2 Hydrogeochemical processes of surface water at the inlet and groundwater at the outlet from April, 2007 to April, 2009
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BN 1.65 ~13.29 mg-L™", H¥{H N 6.23 mg-L™'
(F£1); ZRBABMAE R (F2), 284k
IR 1.42 ~4.94 mg-L™", HI(EH K 3.64 mg-L™
(%1).

Na® .« 7 F19% K A fo e B I 8 B8 TR R R
(B 2), ZHMWESH N T mg- L' 1 4.03
mg-L™"(F1).

K* . Na® B IE T Az 16 2 K Rl it A, 7+
195 AR AR Y B H S R 1 RS A A N B A A
My AL 53, T H SRR b S B Sy 3t 3 N
NEHUK M rhab. FL, A FE KR A K| Na*
Sy, R AR, W K* | Na* Bt T 7k P e

(132 8% i i rp o] B — R R A .

Ca®* | Mg’* | HCO; :iX 3 Fh 1 E BRI ER
FURR Y. A QYR KR AL Ca®t | Mg? | HCO;
e BESIME AT 90 97 . 11.37 F1 242 mg-L™' (£ 1),
22 52 % 0 Mk J Y (8 23 0l o 117, 15,23 Fil 321
mg-L7' (R 1), J5 & LWET & 405 & T 20.6% .
33.9% F132. 6% . Ui W] i T 255 1 i, H T K b
TS i R VS A A DG B - E L T K 1432 Bl
PR R Wi 2 B T e 1 o0 T s 4. 5 Ak, A
2 WA AE L, Ca® " Fl HCO, ¥R AR B B AR
FEEZ T WSR3 0, 52 W 7K A BEVE FH 2R 35
B0 LT A

F1 KMBLEFHITERY
Table 1  Statistics of physical and chemical data

Hobi _ WK CH BRI ) K (ZRR)

/MA RAE A /MA RRME THE
pH fH 7.84 7.14 7.49 7.05 7.72 7.33
K 7.3 26.3 18.1 15.4 20. 1 18.5
K* 1.65 13.29 6.23 1.42 4.94 3.64
Na* 2.20 15.10 7.00 1.42 5.92 4.03
Ca?* 43 129 97 80 142 117
Mg’ * 7.63 14.74 11.37 11.15 19.04 15.23
HCOy 140 336 242 195 372 321
S0;~ 25.35 114. 07 54.31 9.83 121.12 40.90
NO; 1.10 16.73 3.69 15.84 43.77 22.29
cl- 1.14 10. 82 6.34 0.33 27.07 9.46
L 619 337 493 775 444 612

D) Hf7, BSR . uSem ™! KR C, HALE FHICE . mg-L !

SO A I KIAAL SOT- BYMEE 2 K IR
(E2), =& W {E 5 514 54.31 mg-L~" F1 40.9
mg- L7 (1), FAE 2R R R ] AR A 1 V% /KR 1
Ui H S b 00 5 ) 4 2 v o A 2 — S PR FE
AR, L R 7K (SO; ™ W >200 mg-L~") YR IR
AN AR 11 95 AR ) 22K

NO; : 22 F % A2 1 V& 7K IR &b 43 51 Sk 22,5
mg-L ™' F13.85 mg-L™" (K 1), BI&ELAREHMN 6
5, U B ML R KRS B 1 B AN R 4, LT R 1Y
KGRI IR AW Z O AL . - is bR =2k
(1) NO; B +-5EK T B3I A T, FH48 78 bR 7k
N e B —E R N RRER 5 e

Cl™ A H V7K AL | 22 57 SR BV FE AR Ak e 45
AR —F AR EETE R AR 2) I E 55
46.34 mg-L™"f19.46 mg-L~" (F 1), UiHHL T /K
TEIB A% B FE AT B 4

HFoR R AR S R 2R A P8 AR, SR K A
TR R TR AR Y SR, LR T A 2 R AR SR

1, 2 IRER. ZE R L TR R A YR KR Ak
(B 2), Z&¥WME 55 A 612 pS-em™' Hl 493
pSeem ™ (K1), X FEEIEH R HL T KTE FKZE
Bt v i T K A P R A6 A nT s 1
2057, Rl 42 5 A b R AR T 21 77 A6 1 v v B
FERAT Y BOR AN . 52 B K TR K B AR 14 5
Wi, A PRI M Z R IR 6. 7 AMEKRIK, X HS
Bm(E2).
3.2.2 3D 1 8"0 fEHAYXS H A Hr

Craig' ™' 38 13 /F 5% & B RSk 8D AT 80
Z AfFAE YIRS R, R R SRR LR
JHE A 8D =88"0 + 10, P FR A L BR KM IKL. 4
BRAS AR K SR R R AR RN A
SRIREE M S5 A A TR] T 3 B AS [R] 14 Ak 2% A
TR, H R 40 1 1983 4R T E AR KRR
KR ITHE R 8D =7. 9880 + 8.2, Bl 5 A 2+ & W9
T AR IX B R K AR E R

F5E X b K 80 {H 192 AL I FE - 3. 23%o
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Fig. 3 3D and 3'0 of surface water vs. groundwater
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