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Abstract:[Objective] Karst groundwater has been considered as an important source of water
supply because of the relatively abundance and excellent quality. Therefore, revealing the
hydrochemistry features of karst groundwater and its influencing factors can provide a scientific

basis for the protection and utilization of karst groundwater. [Methods]Taking the underground

lake of Lihu in Guangxi as the research object,

- the water chemical analysis was carried out on
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the upstream and downstream rivers of the Lihu
underground river in different seasons. [Results]
The main anion in the underground water of Li-

hu Lake is HCOj , the cation is Ca’", and the
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hydrochemistry type is HCO;-Ca. The main i-
ons affecting the change of water quality are
Cl” ,NO; ,SOi™.

centration from upstream to downstream is in-

The variation of each ion con-
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consistent,and the overall trend is to increase first and then decrease. The seasonal variation is

reflected in that the ion concentration is lower in rainy season and higher in dry season. [Con-

clusion]The hydrochemistry composition of groundwater is controlled by the natural weathe-

ring and dissolution of carbonate rocks. Contaminants are mainly derived from the input of hu-

man activities,and the dilution of rainfall is the main cause of seasonal changes in water quali-

ty. Moreover,the self-purification ability of the underground river itself reduces the concentra-

tion of pollutants. In particular,the concentration of some pollutants in the water body of the

cavern from the Gantianba to Xiaolongdong caverns was significantly reduced.

Key words: hydrochemistry, karst underground water, human action, self-purification
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Table 1 A portion of the testing data referring to Lihu undergrand water
NE| P
SR 1] R AR K itk HSE  Ca?t Mg?* K+ Na™ HCO3 cl- NO;  SOf~
< g & . Water pH - L.
Sampling Sampling to ature  value Conductivity (mg * (mg * (mg * (mg+ (mmols (mg- (mg * (mg *
time sites LT T (useem™) LD L1 L1 L= L1 L1 L) L H
2014 4E 5 A 5 P ] ) ’
May2014 Nandan river 18.7 7.7 365 68 1. 00 0. 20 0. 54 146. 4 2.56 15. 34 45. 35
I*EEJ?HI 19.5 7.5 367 68 1. 27 0.41 1.02 152.5 5.07 14.52 47.11
-ayl river
WA 7K R Hb
Qiaocun 18.8 7.2 311 65 2.18 0. 39 1.27 158. 6 2. 30 7.19 21.59
water source
Liangfeng 20. 8 7.6 349 70 2.99 1.01 2.25 146. 4 3.66 12.04 45. 00
cave
"
‘ﬁ EBU‘ 20.1 8.0 352 70 1.99 0.62 1.61 115.9 3.49 11.58 44. 35
Gantianba
R A
Hongxing 19.5 7.9 295 57 — — — 146. 4 2.28 7.21 38.15
river outlet
/NIER
Xiaolong 20.9 7.6 364 68 0. 87 0. 10 0.11 189.1 1. 45 3.97 16. 58
cave
2014 4 10 A B SH
Oct. 2014 Nandan river 24.6 8.9 359 68 4.09 2.64 6.42 170. 8 5.63 4. 04 48. 10
I?igjt(uj 22.4 7.7 412 70 4.12 3.50 9.84 176.9 10. 44 9.10 46. 50
.ayl river
A 7K TR
Qiaocun 19.5 7.1 419 84 4.32 1. 16 4. 35 213.5 4.51 11.47 40. 26
water source
. BUAT 20.9 7.5 373 70 3.72 2.53 6. 60 170. 8 6.65 14. 88 40. 38
Liangfeng cave
01
‘H‘mb‘ 20.5 8.0 373 71 3.82 2.47 5.95 201. 3 6.11 13.98 40. 93
Gantianba
AN S|
Hongxing 20.1 7.6 368 76 4.22 1.12 3. 44 176.9 3.42 8.09 27.92
river outlet
AN AL
Xiaolong 21.7 7.5 337 72 2.3 0.43 0.10 201. 3 0.97 4. 27 14. 24
cave
20154F 1 H RRRC) - - - -
Jan. 2015 Nandan river 12.0 7.6 512 80 5. 34 5.47 16. 37 225.7 16. 25 1.16 59. 09
I}\[%?{Ej 13.8 7.6 523 74 4.99 6. 54 18.97 213.5 20.07 6.12 52.82
.ayl river
A 7K U5
Qiaocun 18.6 7.4 420 82 4.93 1.03 4.71 201. 3 4.93 10. 91 39.79

water source
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gx1

Continue table 1

NE]
SR I ] FE S AR v/vji{fzr o BEE Ca’t Mg?* K+ Na™ HCO37 Cl- NO3 SO?
Sampling Sampling te N Ature Pl . Conductivity (mg * (mg * (mg - (mge+ (mmols (mg- (mg * (mg *
time sites ”“g?,(r:d)““ VaIC (useem™1) LD L1 L) LD LD L1 L~ LD
T AR
Liangfeng 14.5 7.7 448 76 4.63 4.46 14.04 170. 8 14.93 19.78  48.47
cave
"
(‘itﬁiﬂﬁi}a 14.7 8.2 432 78 4.72 3.67 11.70 189. 1 12.29 17.49  45.60
FANRE S|
Hongxing 18.2 7.5 389 80 4.71 1.06 4.34 176.9 1. 66 9.28  30.82
river outlet
AL
Xiaolong 16.0 7.5 415 72 3.08 0.88 1.02 189. 1 1.16 4.25  12.35
cave
20}15 ﬁ)?sﬂ qu‘gﬁ‘“fiver 21.0 8.2 315 60 3.39 151 3.20 1525  3.74  9.05  33.56
I*r‘,}’j’?ﬂ 21.2 7.9 321 57 3.75 1.26 2.94 134.2 2.72 7.43  44.24
~ayl river
B A 7K R
Qiaocun 19.6 7.6 291 54 3.86 0.97 2.95 152.5 2.48 9.20  20.90
water source
AR 19.9 7.6 305 59 3.24 1.03 2.05 152.5 2.05 5.78  31.21
Liangfeng cave
|
L 20.3 8.0 312 62 3.08 1.14 1.69 140. 3 1.56 5.47  30.63
Gantianba
ARSI RS
Hongxing 21.0 8.8 296 57 4.07 2.01 2.62 152.5 2.67 7.45  27.45
river outlet
YAl _ _ _ _ _ _ _ _ _ _ _
Xiaolong cave
2015-06-05 ., . MK 1 - - - - - - - - 0.16 0.46  0.74
Rain sample 1
2015-0620 ., . MK 2 - - — - - - - — — 0.46  0.71
Rain sample 2
2015-06-29 .,  MAK3 — — - - - - - — 0.17 0.49  0.99
Rain sample 3
2015-07-08 K 4 -~ -~ - — - - - — 0.19 0.53  0.75

Rain sample 4

T — 7RO B ek

Nate:" — "refers to data which are not achieved
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Mg*" (HCO, [ B LI AH X 552/ o I35 (B 5K B HA
By A 1.35,1. 38,1, 34 H R sk SO \NO; 7
JEG B8 1o B A Xt 5 i A B 6 88 3% 50X 1 4 ) A
1.51,1. 74585 K© \Na' \Cl™ 257 B v BF 2% 14
T BEAE W, AR RS K3 4 ik B 2. 84,
4.51,4. 77, [R) B b 150 BH & T 6 A A IR B foEk . 23 )
e B PHAT L T AN SRAE A R A2 IR Tl
He V5 5 m , P — 45 v HE T 0O AR E L i DL FE [ R 4R
*2 EMERHABEFREESHEBEY

Table 2 Dilution rate of ion in Lihu underground water in summer

Y B ZE A B T 2 I T R R R R AR (i 43 i)
M 2.42,3.16, HE R I XU FINZE AL A2 B K
T B 3, b o JRUTR) B) D 25 3i7 h 52 W K R R T
1) e P AL 5 1 A SR A L 32 52, A% B
e ZE A I 2 B AR W RS RO R 3. AL 1 i
A KU b L H 30 S 35 A R A R4 S Ol 1. 48,
1. 64, HJE B K R A L B2 Al I8 14 75 K IR L il
7505 T 200107 R 55

i B A% %X Dilution rate

Sampling sites Ca?* Mg?* K+ Na*t cl HCO7 NO7 S04
ﬁﬂ{ﬁ‘[ 1.34 1.57 3.63 5.11 4. 34 1.48 0.13 1.76
Nandan river
I*W%{ﬂ 1. 29 1.33 5.21 6.45 7.38 1.59 0. 82 1.19
.ayi river
. B R KB 1.51 1. 28 1.07 1. 60 1.99 1.32 1.19 1. 90
Qiaocun water source
DR 1.29 1.43 4.35 6. 85 7.29 1.12 3.42 1.55
Liangfeng cave
|
‘JE"EEiJ\ 1. 39 1.16 0.93 2.57 2.99 1.35 1.70 1.01
Gantianba
)
é]?g;{ﬂ_&[j 1. 25 1.53 1. 83 4.47 4.61 1.16 3. 20 1. 66
Hongxing river outlet
/NI o _ _ _ _ _ _ _
Xiaolong cave
A\qZﬁJ{ﬁ 1. 35 1. 38 3.39 1. 38 4. 77 1.34 1.74 1.51
verage
= R R B Bk
Note:"—" refers to data which are not achieved

3.4 KEBESKRETL

15 YL ) Bk A IKAR S, — O T KA 3 BTG B
I — 5 T 43 PR KA 1 e A A P i i B8 B AR , B 28 3t K
R PR Ak 2E 5 A4 W AR T S K AR rh s g ) ) vk
FEASF LABEAR . KRG A ¥ 68 1 K/ il 38 55 e iy
REPORRAE, TR B AR By O X E AR
BCUTVE B A R A S AR AR W R AR BLI)
Hb TR 0 2H B AR E U 1) T i PR AR
LT BB AZ B VH 85 A v B b 3% K sl T K 0 AT
5 T VT 3 RS U P O B ¥ G ) A b YT A S 9 T
VE KRR A T RN A AL 23 AT R A, Bl R T A
Ui B A AE K A A W SR T . 5 A B R
AH G B B v DL AR AN TE L IF BN 32 T K 2R W
b2 5 R 0 BRI L 35K 7 25 15 b R 0T B Oy 5 0k L A R
1 B REREAR TS e W vk B2 A 5 e — 1 R
G BN 53— R G MR FEAR T U 75 G Wy vk 2 2 A E
TR S oA B AR R R L SR . AN R
KA 2F B0 AT DLt DA 1 B ) 3 H 3B
K" .Na® .Cl" \NO; .SOT WEH T AEEDHK T
P« 3B 1 T T B 22 B 2 L e A B
AN D I /N ) 6 A SR AR B B v B R L
550

KB LK KA HERTE 30 m . RiZ B R AR R
B KIS DL K A A 4 1 A A s R KA R A TR R
A K" NO; 8 FEIT R M50 B E#EHERDN, A
RN EARE T AR RS, Wi, R
o H ERT L L 2014 4E 5 F,2014 4E 10 F.2015 4E
1 H 3 ZFWMH -MA/NERE KT Na® .Cl” \NO;
SOT W B e 15 5 Vs 780 30 R 5 U LL 481, 3 S 5 R L
3. AR WoR, 9 s BRI IR S Na©
K" .SOi \NO; .Cl” \Mg*", &8 1 &l L6 2% 5
BN GRS 2014 4F 5 H I Na™ (93,17 %), e/
H 2015 4F 1 Ay Mg?' (35.42%), K™ \Na' .Mg*"
A b 5] 2 AR AR B AR, 2014 4FE 5 A K, 2015
1 H e/ SO UNO; L CLU B2 H 1] 2745 1 A8 fk
N3 RS RN L Y R 60 %0 5 A TR, AR A b
VAR B R (3R 3) R U R R U L A7)
A TSR] 298GR i R o SO L kSl NO;
Clm, 5 E T B A e R 22 5 . ARS8 05
IHHELCL VKT Na™ = R BB E 1 SOT 3
R EN A TR R SO A TR L S BE i 67 o
o SBIF AR, SO W R W M BN T RE 2 5 A
R Bl A b 22 B A AR AR G DA AR YR 45 2R ok
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A LSOT TR B i 2, M )2 IF A A7 16 30 JZ B Y
SEA AP AR 22 52 T BE 5 BORE IR 52 HL B TR R Y 52 TR
A HALOT TS R R WY 1R I R B A TR A 1 RE
FLAER AR Bk A i B e BE 3 fc i, WA T A 35 2395
LWy iR L 0 2 R AR, TR T 3 RE 0 A B TR AR
i S5 g HF B R NI LR 25k — sy g
Pl —RETE

x3 HHUNEZERRERBTARSEHEFRAILHIRRRE
Table 3  Attenuation velocity and attenuation proportion for

major ions between Gantianba and Liangfeng cave

ZRE I T R T L )
[n ?#Hﬁ“ﬂ Attenuation Attenuation
Tons ;'amp e velocity proportion
ime (mg-kmﬂ LY %)
Mg*" 12\/(1)11; fgliﬂ 0.07 56. 28
2014 4F 10 H
May 2014 0.10 10. 86
(2)0(:1:?%1}1 N 0.11 35.42
2014 4£ 5 H ) ]
N
K May 2014 0.03 83. 87
(Zg)clr/lzflio s 0.13 80. 63
2015 4F 1 i
Jan.)ZJ(Tw s 0.18 62.56
Na™ i/(l)jyl zt(r;f/;ﬂ 0.10 93.17
2014 4E 10 A )
Oct. 2014 0.38 88. 64
?21152?151 i 0. 68 76.07
e i/?ql; oty 0.13 58. 45
2014 4 10 H
Oct. 2014 0.33 77.29
ngiazﬁr} & 0.71 74.55
_ 201445 H
NOZ May 2014 0.49 65. 72
?;)cl‘[42%14110 s 0.62 65. 26
2015 4 1 A
Jan. 2015 0.85 66. 94
.~ 2014 4E5 H
S0i May 2014 1.78 62.62
2014 4E 10 A
Oct. 2014 1.71 66.10
?2&02?151 N 2.13 68. 60
A
4 Zig

LI M R L S R 291 ~523 ps + em ', pH
FEAY 2018F 108 H2545% 58

fHR 7.10~8. 87, R 550k, 2 M Z= 10 E 1k, K
N 12~24.6°C, Kb EZHE FH HCO, , F %
FHE T Ca®" \Mg"  , JEAK b2 2R HCO,-Ca
R, KR T 1 S R R e R AR A 1 KUK T L
B Ca®" \HCO; MFER N NO; (SOT (K" (Na' 4§
BF5 Cl 2 BUHL A B 25 A8 (L BUAE n] 0, 3 R 7k 40
BA 52 BN R IEshi A . 25 1) b 48 7R R A K IR
by 2T B IAT 1T v R B AR A /N e I Ak 3k B SR I E
FERL G R A5 R R e

L) R YATRT K K Ak 2 R AE S B 2 T T R
Pl o NI B0 (5 45 1 T 5 e g S5 A 20 R o
T, RN AR R FE A A5 45 B 1 Wk B AE W 2R, B
=SSy NI = RS RTINS IE R R (SRR G R S N o2 B 1
R AR R R R O T Y W IO S R R
A T, AL R R B SR A
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