B3k B ¥

2024 42 A

CARSOLOGICA SINICA

i

5 B Vol. 43 No. 1

Feb. 2024

I, W RAR, AL 3, 45, St Z WA iR K SO TR 5 B TR E A iU (] R LA, 2024, 43(1): 201-208.

DOI: 10.11932/karst20240101

BN BEHEE

~
!
1z

<&
"

(1. PERFAF

o 12

(o

Irr‘o P AN

=B

z

12 12 =
JEBRR AR T A
COREIRAT R B RFTRI, T EBENNFEEERF/IRAS B AL AL A IR BT

mK SRR S

e s A H 1Rl

1.2 x

% R

N

52, 1,2
1 , R A

P, T AR 5410045 2. 7 BRI ALK AL R R EMA R 3E, & R 531406 )

O A AT DI K RS T R U D R A BRNE R KCER L R T . SR

AZE 2= W0 191, 23 A 180 DX JR] 30 7K St o % A7

JK SCH S5 A% AF A8 T R A I A, JF il BRI IE . R, B RS

ey

71N 3 6 Il BR ) BRI O 0%, 8 T3 08 T

HEEEA, Bl

SRR T AE S T B AR R\ A B ) A A R AL, AL T R DN A AT 540 m &b, A TE TR 2 40
m, 5 U BOAR X B, JESEE IR PTAT o AR K SCH ST A 3 M A 2R 1 R R ) BRI A R A
AE K 2R Ui 77 1) 0 9 R0 2 T o e 8 2, LA 25 540 m Ay v 1) P A RE K

KR E AW ARSI K SCH T 8 WA T s R BRI R

B HT xR R T A AR — K SO A A5 R — PRI I A B R O T MR R A I R

T 8, b B K s AL T AT i
FESZES:TV697.3 XAk ARIRAD: A
X EHS:1001—4810 (2024) 01—0201—08

51

T

0

TR A A o oA B R E R R
FrAmE R, GRS E AR =02
—U LB ) A P R DX R A B %
Fror Ao A AR DR R 3R P 48 . iR | B E S
MU R, Nt PR 5 K B IR it 1A R =5 18], 1l
E KR e M R K BRI [ R
A SO 1 DA K 2 38 T, 51 6 B0
WA RT3 7K i5t 3045 TR 9 Y, 48 7KR) T
FEREBCH R TP, £ B I T AR A BRI
[ 455 5 A 9 B s o K P Y B ) R

- =] ﬁi” /—\‘/D\ = : 3
FHFSE (AR S) R (0SID): SRR

VR DA K 8 Tl 32 2l T P L IR
{1 IV SE A B8, 2 1] A AN 2 ELARIME JEE R, —
T D PR BRI R VR R R
BEA +E 2 2T R, A R SCH B S 255 WE S AE L
g B v ROk B T T B X AT A 1V
FFAE, AR 22535 AR K SO 2 43 B AL
PN, i Ry B SR R A R R
PR SCHb B A AT T T K PR AT
BIFE I A T A R B, A 5 7K A v B A
T

ASCRL SN 48 R4 B 38 21 D 91, e aed T JR
DX % Ji] i 4t DX 8 K SO B 2, A AR B U

P E TR I H (R AB21196026, 2021JJA150041) 5 H [ b 57 7 1 )= b 57 7 £ 151 H (DD20230081) 5 H ] 3th 5 18 2 Jmy S A B Al 45 9%

(2021019)
HE—AEE A

(1986—), L, IWFFE 51, B EF AL IX /K T3R5 5 T A9WF5E . E-mail: cengjie@mail.cgs.gov.cn,

WEIEH: BIREAR(1984—), B, B2 R 9 TR0, 2N FA X K T3 B 5 T 5T . E-mail: pxiaodong@mail.cgs.gov.cn.

ks A #1: 2023—01—01


mailto:cengjie@mail.cgs.gov.cn
mailto:cengjie@mail.cgs.gov.cn
mailto:pxiaodong@mail.cgs.gov.cn
mailto:pxiaodong@mail.cgs.gov.cn
https://doi.org/10.11932/karst20240101

202

AR

2024 4F-

A W I DX R S 30 7K SCHB R A5 4, £ s Bk P LR N
R, R E AL TG T T IE, %2 T XK SCHB R
SFARAFHEAT T 0 Hr, U R R0 i ) P8 T o
AR RS %

1 IRRMEE=
11 FRRER

BT A U4 BAGERE \P B SR N,
HiFRARFR: ZR28 105°45'~105°50", JL4h 26°48'~26°51",
W R & A A, R IRTE T 1943 4R 5
K AET A HEIERT o 197545 A, FHEKR
W%, VB T — bk 2 500 m, K7 951 500 m,
FKE 7000 J7 m’ R ARIFIIA; A 1988 4F- LIk, i
PEPEAS A AL, (AHA — @ LR, JEAER, B
WK I T R 25 40, & 2019 AEE AR 20 7 m’, Ji
AGETE— 2 = W ZE 48 U A~ 3 2 /e . &
S B T, 00 2R T K R 4 1 LR O R AR Y
I HL R TS T B, A KB RN ETEL

BEXF 25 2 ) 7K S 2 A 1) A, e K Sl o A A
O3 BT, 7 R E  HER Y PRI R Al R I A T B
Xt P M DTSR S T TR R AT T 60, JF R T X
LB
1.2 AKXiRE=

B

AN TG B G b
Ee A A0 ZR i) b 1 AR B X b, 50 X PN R L AT T
JEAR, JE 3008 R DL A 52 e i bk AR A Y 4 BT B W
WEE. WX EEDHBERREASWES &R
FOY(Pm), =B RZWEBA B (T, F b4
— B (Ty"), mBEILA =B (T, 7 B 1L 4 B
(Ty) MK (T,g), 2 EHMELKE . A s
F, 2B KRR R . W X R A R R
WEA B RZREHPD, =SR2 T HEKBAHS
— BTy, BE=B(Ty) )2, R4 B
(Ty"), HUZ AT RN A | RIRTUS . JeA %%
hE, EKPEAST 2 (E 1) .

I B0 37 A k), W X A B T A = B

[ comemestos mrsaik Sl
SZRy"
[ | Remmin zmmzpiok AT
A WA
[ |momeasmmk S ,
i , _ oo
i N & P
] szt T N 7
| . e ~ .
] iz L o N . /
\'\ \ H}\J? \ Va T,g’ T,g‘ ’
[ 5] s st o ] \ S~ \
; y \ I = ~.
] iz ,,,\TJH N
: L \
B = "
'! TIJ'!
[@] wiLmess ‘o
ki B i
\ P
f .
|:i fl Ie .\.-.j TI}J /
kR _‘I|IJ:8;’| I,_r:: ik / =
e Tl ,_f i
ks T /‘, ¢
okl [T, _ ,
Bk P T, 1 \
okt [EREE T, 4 y
[ Ty A
,‘\.
okt PR LT Pym ol Pyctd - 0 .
A

B 1 ARRAKCHEE

Fig. 1

Hydrogeological map of the study area
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Fig. 2 Hydrogeological profile of Biyun lake (A-A’)
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Hydrogeological conditions of karst leakage and locating of leakage
channels in Biyun lake, Guizhou

ZENG Jie'?, PAN Xiaodong"?, REN Kun'?, LIU Wei'?, PENG Cong"?, ZHENG Zhijie"?
( 1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics, MNR & GZAR/International Research Center on Karst under the Auspices of
UNESCO, Guilin, Guangxi 541004, China; 2. Pingguo Guangxi, Karst Ecosystem, National Observation and
Research Station, Pingguo, Guangxi 531406, China )

Abstract China is a country with the widest distribution area and the most complete karst development type in the
world, and its karst area accounts for about one third of China's territorial area. Finding leakage channels of lakes and
reservoirs in karst areas has been an urgent problem for the lake and reservoir construction and the control of leakage
disasters. In this study, Biyun lake in Zhijin county of Guizhou Province was taken as an example to analyze the
hydrogeological conditions around the lake in response to the problem of watershed shrinkage. Furthermore, with the
combination of tracer tests and geophysical detection methods, the hydrogeological conditions of leakage in Biyun lake
and the location of the main leakage channel were determined and verified by drilling test results.

The results of the tracer test show that Moion concentration increased significantly 32 hours after the tracer was
put into Biyun lake, and the value peaked 68 hours after the setting of tracer, and then decreased. The tracer results
confirm that Biyun lake flows along the karst leakage zone in the north-east direction after seeping through the
sinkhole, and is finally discharged at the outlet of the Babu underground river. In the results of high-power charging
method, the potential curve and gradient curve show a relatively maximum potential value and a relatively minimum
value of potential gradient at the measuring point of 540 m, where the main leakage channel of Biyun lake was inferred
to be located and a large-scale karst cave is likely developed in the vicinity. The rest of the anomalous sections of the
curves is inferred to be a strong karst development zone, which can provide conditions for the storage and transport of
groundwater. A relatively strong reflective surface of electromagnetic wave shown by geological radar exploration at
the depth of about 20—28 m is inferred to be a contact surface between mudstone and greystone. A strong reflection
surface of relative electromagnetic wave at the depth of 3648 m is inferred to be a strong karst development zone.
These results are basically in line with the location of the strong karst leakage zone detected by high-power charging
method. The borehole drilled at the measuring point of 540 m has verified the strong karst leakage zone inferred from
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the physical exploration. Based on the correction of the data from the borehole, the parameter of geological radar, V, is
taken to be 0.060 m-ns ' which is applicable to the study area.

The study results indicate that Biyun lake belongs to the oblique tectonic basin, where leakage points and
underground river pipes are mainly developed close to the axis of the Babu compound oblique, along the lithological
interface of three sections of greystone and the second section of the mudstone of Jialingjiang Group. The mudstone
constitutes a water separating plate of the karst leakage zone. After lake water seeps along the zone, it flows northwest,
and is discharged in the end at the outlet of the Babu underground river. In addition, the leakage of Biyun lake is
mainly of the karst pipeline type. The karst leakage zone is located at the measuring point of 540 m, with a 40-meter-
deep of karst pipeline; therefore, the leakage section is relatively narrow, and it is feasible to plug the leakage by
grouting. The drilling test results confirm the reliability of the technical method used in karst areas, which is combined
by hydrogeological investigation, tracer test and physical exploration, because this method can well determine the
direction of the leakage channel and the location of the leakage zone, and thus providing guidance on the leakage
control of lakes or reservoirs in karst areas.

Key words Biyun lake, karst leakage, hydrogeology, leakage channel, geophysical exploration technology
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constructed an index system for evaluating the benefit of rocky desertification control from ecological, economic and
social perspectives, and analyzed the effectiveness of the control in each county/district of southwest Guangxi in 2010,
2015 and 2020 by this index system.

The results show that, (1) Benefit indexes of rocky desertification control in southwest Guangxi during
2010-2020 are ranked as follows: ecological benefit > social benefit > economic benefit. Among these indexes, the
ecological benefit increased the most; social benefit grew slowly; economic benefit increased at a lower rate. The
regional ecological environment and socio-economic conditions have been improved to a certain extent, showing
overall benign development. (2) Counties/districts of southwest Guangxi have experienced differences in the
effectiveness of rocky desertification control over the past 10 years. The northwestern and central regions have been
maintaining high ecological benefits, while the areas with high economic and social benefits are mainly located in the
main urban area of Nanning City and the areas under the jurisdiction of Binyang county and Hengzhou City in the
southeast under the context of the "strong capital strategy", indicating that there is still much room for improvement in
the effectiveness of rocky desertification control. As a result, the southeastern region should strengthen ecological and
environmental protection, while the northwestern region should improve its socio-economic development. (3) The
average values of the coupling and coordination degree of "ecological-economic—social" benefits are between 0.47 and
0.51, which is on the verge of disorder and barely coordinated state. The coupling and coordination relationship among
the benefits of rocky desertification control in each county/district in 2020 showed lagged effects in different degrees,
and the lagged economic and social benefits are the key factors limiting the effects of rocky desertification control.
This indicates that the level of socio-economic development lags behind ecological governance in the control of rocky
desertification. In the subsequent control of rocky desertification, it is necessary for us to focus on ecological and

environmental protection and to accelerate high-quality socio-economic development as well.

Key words at a scale of county/district, benefits of rocky desertification control, coupling and coordination, limiting

factor, southwest Guangxi
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