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Abstract: This study focuses on the environmental background values in shallow groundwater in karst area of Guizhou. Firstly,
the study area is divided into different groundwater environmental units according to the analysis data of 3 699 shallow groundwater
chemical samples collected for the Guizhou Drought-Resistant Well-Drilling and Water Prospecting Project from 2007 to 2015,
and the analysis of the geological background and hydrogeological conditions. Then, the box plot and the iteration standard
deviation method are used to eliminate the abnormal values, and determine the distribution type of water chemical data in each
hydrogeological area. Finally the 95th percentile of the data is taken as the upper threshhold of the environmental background
values after deleting the outliers. The results show that the shallow groundwater in Guizhou karst area is neutral alkaline water, the
cations are mainly Ca*", Mg”", the anions are mainly HCO, ™ and SO, and the groundwater types are mainly HCO4-Ca- Mg type
and HCO;-Ca type. The main sources of ions in groundwater are weathering and hydrolysis of rocks and minerals. The distribution
types of SO,* and Cl™ ions in groundwater are mainly normal distribution, followed by lognormal distribution and least skewed
distribution. The environmental background threshold values of the SO,*~ ion of the Middle Triassic Guanling Formation and the

Permian coal-bearing strata are 68.71—164.32 mg/l., while those of other areas are 19.42—39.05 mg/L.. The threshold
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background values of C1~ ion range from 3.45 to 6.65 mg/L, and the regional variations are small.

Key words: Guizhou; karst; chloride; sulfate; background value; hydrogeology.
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Fig.1 Location of the study area
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Table 1 Hydrogeological division in the study area
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Table 2 Main components of groundwater in the study area
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I, 358 345 98.04 0.93~249.72 100.00 0.02~30.60 0.1~549.7 0.4~191.1 0.2~95.1
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I, 542 529 100.00 1.33~204.00 99.82 0.13~33.04 4.3~394.5 1.5~140.5 0.0~84.8
I, 796 794 100.00 1.00~146.27 100.00 0.25~28.38 2.6~200.9 0.8~69.9
Iy, 548 510 100.00 0.07~266.90 100.00 0.27~29.86 4.8~523.1 1.0~170.9 0.1~123.4 0.0~17.0
;. 367 357 100.00 0.01~182.57  99.73 0.14~22.34 4.9~603.5 2.0~141.2 0.1~95.6
I, 117 114 100.00 2.00~148.72 100.00 0.85~27.63 2.1~156.5 0.4~53.5
M, 227 225 100.00 2.00~119.30 100.00 0.96~15.29 6.7~211.7 1.0~97.0
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100.00 2.00~152.29  99.00 0.25~17.40 0.8~560.8 0.1~67.7

v 100 94

0.1~99.2  10.8~2156.6 6.3~8.8
0.0~230.0 0.0~10.10 12.2~1140.1 6.7~8.6
0.0~80.39 0.0~7.0 23.6~552.8 6.6~8.3
0.0~13.9 35.1~1194.8 6.6~8.4
0.0~21.3 19.5~554.9 6.5~8.4
23.5~1866.5 6.5~8.3
20.6~2126.5 6.7~8.9
105.1~499.2 6.7~8.2
24.7~383.2 6.6~8.5
86.7~1266.9 7.0~8.5
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Table 3 Calculation results of background values of groundwater SO,*~ and C1~ components in the study area

SO~ Cl-
7K 3L S 95HA W AR 95 H4AY  WHEE
T R VRS A EE PRMERE . GyAi B AR . .
. N4 R [ {8 . N4 AL 5 1B
IrIX B3| M S BKH M %S
Cv (mg/L) (mg/L) Cv (mg/L) (mg/L)
N 28.76 16.89  0.59 34.03 N 290 1.58 0.54 4.33
A 32.57 4.04
N 26.40 12.18  0.46 31.11 N 3.38 143 042 3.75
N 19.41 11.37  0.59 25.90 N 3.70 210  0.57 4.22
T, B 23.80 4.11
N 18.00 10.27  0.57 21.70 LN 338 160 047 4.01
P 90.00  33.62  0.37 124.51 N 3.76 253  0.67 5.11
C 127.25 4.93
N 92.66  40.26  0.43 129.98 N 3.96 1.92 0.48 4.74
P 20.00 11.19  0.56 26.54 N 5.19  2.36  0.45 5.60
A 27.71 5.31
LN 24.00 12.34  0.51 28.88 LN 459 1.77  0.39 5.01
N 22.00 10.29  0.47 27.51 N 5.39 218  0.40 5.31
1, B 27.32 5.16
LN 20.00 10.70  0.54 27.12 LN 469 1.84 0.39 5.00
LN 70.00 10.21  0.17 90.10 N 3.75 1.82  0.49 5.19
C 94.17 5.00
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4 gppitie

4.1 HuT KL FEHFE

F ¢ X1 T 7K /) pH {H X 8] 2 6.4~8.9, F- 3 {H
T4, R B i S8 B, R 2 B R K Y
TDS{EdﬂDlOOO mg/L, J&IR K . NIE 3F H, WF
FEIX M R K PHE T LL Ca® o 3, ik oy Mg* ', A1
Y i I S G NI NN | TN | PRI | P | IV | PN
IV) iy Ca™ ¥ BE A X [H] 24 0.1~600 mg/L, 1 & 47
X Ly, I, L L) B Ca® W E 2 /N F
200 mg/L. FlEs ¥ £ HCO; |, otk o SO K

T, oz A T TR KR HCO, ¥ 8 5 40 K 45 M IX
L R I O R R A a s CFB{E D 308.56 mg/

L), =& FHzamRZCFH{EH 288.78 mg/L) ,
T& R A KA AR CE I E N 221.32 mg/L) ,
HCO, MRS & K2 A A S, L EEZ 1T
KB I G Y X & RIRJZ A KR
A PR B R AT, B AR K — A R R B ) A X g
J L 2 2 b X DL B S K A R 2 R KA

AR B A A A X K — S A A H X
753 HCO, ¥ JEAR X ey . XN b T /K 26 A 32 %2
HHCO;-CaMg FIHCO,-Ca Bl .

I3

3 W5 X HL T K piper B
Fig.3 The piper diagram of groundwater in the study area

4.2 HITAKEZENLTE

SN = o

H o3 o R K AR AR R R &

U i N L DTS S| ) 1 | B L DT 1
i 5 Wi (Boateng ez al., 2016) , il i B 7 b A %
AL DL 43 A Hb R 7K Ak 2= 20 53 1 32 AR R R e B
R (R KA, 2017).
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Fig.5 Hydrochemical reationships between the selected ions of shallow groundwater in different areas

i i A T (Gibbs) AT LUEPE A AT L R KfE T 0.5, I SR I X iR 2 R K B R £k
2R, OO0 M K T R K E A SRR ZE WA AT KA K A b TR PR 5 e F 5 IX
K — AR A WAL R REOKE R (. R T KA EFHE.

W SF 45, 2010). BF 5T IX ML R K 46 Kk 2 B0 fi T W 5% X M T 7K B £ 43 A 6 yNa ™ /yCl™ I E &
Gibbs B9 26w # CEL 4) , K o TDS & & 45 121 SR H LB (151 Sa) , R W T 7K i CL™ 2R R
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2 7 U R A B R Eh KAk i Mg #R b i Ca®”
5 SO/ A E K H (E 5d) , X PR K FE L K] 5c
NAERR AT 1 15 L Bt i i X N 5
fife A1 BRI # SR T = A . B Se B SIH T, 15,
| [N 1 P A N N e S o R R
BF AT, 15 B[R] 5 A7 7E B R R T R R ) I
fife | 3 2L X B 22 SRy e 32 B B Bk AT 43 A X (R
R4, 2010) M =& R B AR IX, SO RIFE N
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5B EMSE,2015).
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WF5E X SO, 322k J5 AR Hb ot 2R 85 vp 1) 41 5 0L
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TP 0 3k AR bR v 22 325 (o) 338 98 (XA B 24t
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Fig.6  Groundwater SO,” concentration distribution map in the study area
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Fig.7 Groundwater Cl™ concentration distribution map in the study area

5 4%t

(1) 5t 0 X K a8 v O 555 B 1 K, i
K TDSEZ /T 1000 mg/L, J& kK , #bF 7K FH B
T U Ca® o E Mg RZ & ¥ E% H HCO, ,
SO Wz XN HL T /KA % HCO,-CaMg il
HCO,-Ca®fl . B F (AL R R, X T K E
T 09 R AT KA K A b AR R R
MG X IR ZE KA i EFHER .

(2) 8546 Bk )2 A YRR 76 K Ak 22 B 3R 26
A3 AT B SRl _E L LK SCH 43 XA BT, SR H A A
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