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A High Precision Underground Water Tracing Test Technique and Its
Applications: A Case Study in Maocun Karst System, Guilin, Guanxi
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Abstract: A multi-tracing test was performed by the authors in Maocun underground river system near Guilin to
understand the hydrogeological conditions and spatial characteristics of the water-holding media and to probe into
the application of the high precision online tracing test technique to hydrogeological research. Practice shows that
the new method is greatly superior to the traditional ones. The recovery rate of the injected tracer (uranine) at the
main outlet is 34%, and the average speed of underground water flow is 35.3 m/h. It is estimated that 60%~70% of
the total injected tracer was recovered during the tracing test. The final results indicate that the complicated un-
derground system is located in an interfluve between the Maocun River and the Ganjiang paleo-river with several
draining outlets, some of which remain unknown to us. The variation curve with several tracer concentration peaks
recorded at the main outlet also indicates that there exist conduits and pools on the way the tracer migrates to the
main outlet. There is a trail showing that the underground water moves to the southwestern part of the catchment
through a fault (belt) in the dry season; nevertheless, further tracing test is needed to make sure if the water would
overflow in this direction during the raining season. Another tracer, sulforhodamine B, was not detected at any
receiving points because of several uncertain reasons. Moreover, the unbalance of discharge implies the possible
existence of diving water flow in the drainage area.
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Fig. 1 Hydrogeological map of the catchment of Maocun underground river in Guilin
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Fig. 2 Layout and explanation of the tracing test results in Maocun, Guilin

2006 9
15 ,
01 51h
727h,  6.07>10 °,
3 d’ b
, 6 d
Cave) 2 (Mud Cave)
, 2
<107 I
34% 1
3
4 R
(1)
2 I ,

20 13
9d
4 (Duck
I )
, 0.8
(2

H W (20064:951)
2;1 2I5 2|6 28

23 27
| | | |

t'd
—— §E2152 sulforhodamine B
—-= i it discharge

—— ¢} # uranine
—— % turbidity

B3 EFRTAEHOLI SREFRETK
Fig. 3 Continuous concentration variation of Tracer |
at the main outlet, Maocun

(2)
km, I 51 h
) 35.3 m/h,

M EENTURN i fib/L /s

1.8



—_— 677

624h 79.8h 965h

353 m/h I 60%~70%

, ( 3 12 3, ,
( , 1979; , 1990; , ,
2004; ,2005) ,

(Meiman et al., 2001; Nico, 2007) : : ; - 2007.
1. ,26(2): 163-169.
>
; 0], ,25(02): 64-68.
(3) I , , , : .. 2005.
34%, 6.07><107’ , . , 26(02): 82-85.
I , , , . 1999.
1. ,20(3): 302-308.
, . 2006.
[ ,(2): 101-105.
) I : , . 2000. —
60%~70% , [J1. , 19(4): 366-371.
4 . 1979. —_—
1. , (4): 208-216.
. 2000.
> 1. , 19(2): 103-108.
(Nico, 2007); , . 2008. 0. ,
@1 , 29(3): 355-365.
) > ) , . 2005.
1. ,32(1): 51-55.
. 1990.
’ [11. ,9(3): 211-219.
® ' References:
CRAIG E D. 2005. Introduction to theme issue on tracers in
hydrogeology[J]. Hydrogeology Journal, 13(1): 255-258.
DENG Zhen-ping, ZHOU Xiao-hong, HE Shi-yi, LUO Ying. 2007.
> ’ Analysis and tracing test to karst groundwater in southwest
5 China karst rocky mountain area: a case study in Dalongdong,
. western Hunan[J]. Carsologica Sinica, 26(2): 163-169(in Chi-
5 %VQ nese with English abstract).
GAO Zhi-you, YIN Guan, JIANG Liang-wen, HOU Ming. 2004.
Isotopic tracing analysis of round-axis flow of karst water in
Maoba syncline[J]. Acta Geosicientica Sinica, 25(2): 64-68(in
Chinese with English abstract).
’ JIA Xiu-mei, LIU Man-jie, SUN lJi-chao, QI Ji-xiang, ZANG
5 Yi-zhong, LU Jing. 2005. A tracing test of karst leakage on the

right bank of Wanjiazhai reservoir[J]. Acta Geosicientica



678

Sinica, 26(02): 82-85(in Chinese with English abstract).

JIANG Zhong-cheng, YUAN Dao-xian. 1999. Dynamic features of
epikarst zone and significance for environment and re-
sources[J]. Acta Geosicientica Sinica, 20(3): 302-308(in Chi-
nese with English abstract).

LIU Xing-yun, ZENG Zhao-jian. 2006. Application of underground
water multi-tracer test in karst area [J]. Geotechnical Engi-
neering Technique, (2): 101-105(in Chinese with English ab-
stract).

MEIMAN J, GROVES C, HERSTEIN S. 2001. In-cave dye tracing
and drainage basin divides in the Mammoth Cave karst aquifer,
Kentucky[R]. U.S. Geological Survey Water-Resources Inves-
tigations Report, 01-4011: 179-185.

NICO G. 2007. Methods in karst hydrogeology[M], London: Taylor
& Francis Group.

PEI Jian-guo, XIE Yun-qiu, ZHANG Cheng. 2000. Tracing test in
corrosional hill area: a case study of Xinhua county,Hunan
province[J]. Carsologica Sinica, 19(4): 366-371(in Chinese
with English abstract).

YANG Li-zheng, LIU Jun-ye. 1979. Try to use the curves of
tracer’s concentration and time to analyze the structural fea-
tures of karst conduits[J]. Journal of Chengdu University of
Technology, (4): 208-216(in Chinese with English abstract).

YUAN Dao-xian. 2000. Aspects on the new round land and re-
sources survey in karst rock desertification areas of south
China[J]. Carsologica Sinica, 19(2): 103-108(in Chinese with
English abstract).

YUAN Dao-xian, ZHANG Cheng. 2008. Karst dynamics theory in
China and its practice[J]. Acta Geosicientica Sinica, 29(3):
355-365(in Chinese with English abstract).

ZHANG Ren-quan, LIANG Xing, JIN Meng-gui, ZHOU Ai-guo,
SUN Rong-lin. 2005. The trends in contemporary hydrogeol-
ogy[J]. Hydrogeology and Engineering Geology, 32(1): 51-55
(in Chinese with English abstract).

ZHANG Zhen-wu. 1990. The corresponding relation between trac-
ing curves and the types of conduit flowing-fields of karst un-
derground water and its practical application[J]. Carsologica

Sinica, 9(3): 211-219(in Chinese with English abstract).



