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Fig. 1 Sketch showing geological background and tracing test distribution in
dry seasons at Maocun subterranean river basin
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Table 2 Tracing test deployment in rainy seasons
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Fig. 2 Sketch showing geological background and tracing test distribution in rainy seasons at Maocun subterranean river basin
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Fig. 3 Injection ( left ) and receiving ( right ) of tracers in the field
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Table 3 Specifications of automatic fluorometer
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Fig. 4 Upper reach: testing breakthrough curves (BTC) from MD] to SGY in rainy ( left ) and dry seasons ( right )
x4 REBEREEWEE5ERESHXKASH
Table 4 Hydraulic parameters of each tracing section in rainy and dry seasons
7 T B =TT P /% T/h V/meh'! V/m® A /m? Dc/m D /m? s 1 Pelf Ng
W 58. 8 11.6 142. 2 3021 1. 83 1.53 0. 34 193.0 52889
BE VT — L A
|- SRS 26.0 86. 1 19.2 1294 0.78 1.00 0.19 46. 1 4665
Kof B — 5 W (S 43.5 14.5 95.9 12281 8. 80 3.35 0.70 53.0 78229
e W2 21.3 23.4 48.0 2710 2.41 1.75 2.15 6.9 20447
N — A
R 2.6 76.8 14.6 434 0.39 0.70 0.70 6.6 2501
72 14.3 6.7 395.7 5816 2.17 1.66 1.97 149.0 160270
i A A - — - -
s Hb 2% VAT U (R B IBR BE R . R BNV D B . VR R R AR AR A R
" W2 22.8 5.9 403.0 4989 2.22 1.68 2. 44 103.0 165010
B g —
LR Hin 2T 3 W L R AR IR R R
Je LT 9E A % 68.3 13.7 229 52338 16.6 4. 60 1.56 128 256790
e
— B R 33.0 198 18.2 17218 4.78 2.47 0.29 63.1 10950
it TR RE W2 84. 3 7.70 114 15991 18. 22 4,82 1.21 22.9 133790
— BN
SN Ao g
50 - 400 3.1.3 DI AEF—mE
N - i {as0 AN R A K R T R S — A
= | 00, TEAN 5 /N IR K UL 28 55 Vs 4 T R b 3R W A8 R T A
> 250 = . .
Ssop i A, BRI AR Z BTC M2 Eokair, 58
m 200 = , . N [EVAN
£ 0l . TIVL — FE A M 2 RF S AR R0, o B — 45 T I (8] 6)
£ E .
. wWE KABBEEGRNE .
ST o 3.2 BTk
0 . : : . : 0 3. 2. 1 Z‘:}—Q% — ’;F%
0 10 20 30 40 50 60 , e . NN
WA h TEFR AL A By A B L R W o 3 7 AR
5 M.k E—FHITASE BTC S B o3 B L3 o B D 1 I e S =
Fig. 5 Upper reach: testing BTC from BTC [y 28 &2 b i A9 B0 il 28, B - P, Ui B 7 B2 571

DCL to BDP in rainy seasons

f10 o] e = R 0 o s R W AN A . A TR T A A
HAR/N 2 LA K R . R FEZ P B



654 o 2017 4F
or —— SRR 136 790 30 I 8
—— I — il iy
W M 25 s M
o
- 8.5 |
- ~
. D
" i =
% 8.0 ~
: =
00 T T T T T T T 0
0 : : : : : . 20 J7s 0 20 40 60 80 100 120 140 160
0 10 20 30 40 50 60 IR 1) /h
i 1) /h
Be Wi LF:IMEE—REWNE(L)FESF(H)BTC

Fig. 6 Upper reach: testing breakthrough curves (BTC) from XLB to BY in rainy ( left ) and dry seasons ( right )

9 BTC Mk LR dr, B FH B W LR 3 sh . A
U Z e (i ith 2 (P 7). 1 WY 5 2 B Oy o 1l 34
L AT AR 3 25 KL i 28 P A R L L R
AR SE R o S A R AN AR B 0 O A T IR R AR T
H oy 2zt mCR 2

70 —— WK 130
—

60 - {h 125
- 50} II
o | 420
S )
:( 40 | E
= 115
® et
= 30} =
BE L =
e 1 110
K 20

10 - / L 1°

0 e ; : - - - =10

0 5 10 15 20
w1l /h
B7 ®EdFEAEE—F
Fig. 7
3.2.2 HHuPF—Fx%

FEW 2, T b 2 g B R R O
it S 2 A BORRIE AR (B 8) ., 7 5 2= M 5
TN ML FRTE W . R RS R IR B POE R
B TR U E N AR A B A TE L R K R A
RRHLEAYS
3.3 R
3.3.1 RBWHAKRA LA d o

SrHTIZE BTC #h £ ml 11 (B 9, 98 6 K vk 1
Ry LG QW U B K T VR KR B A B
X B — AR O, T2 BTC i nl i,
DT U BE BETHBE R L 76 T BRI B TR AR 2 /i
Pzl JE PRI REA < (1) 32 BERT 520, b B 1) 22 4 52

AR 2015 4F 1 A 8 H i & X L WF 5%, 4L B 5 3t
HON6.29 Lo s AR ERN22.15 L s L B
SO /N TR, 2R 2 IR A T K D 25 R R [
IR R S (R B T S S R R T
P 1T K 2o il L PR AR 4

25 - 30

—ZFHHBIK
—

% FHBYKSE / ugL”
HE /NTU

0.0 T T T

T T T T T
0 20 40 60 80 100 120 140 160
5} 1] /h

EWME(L)MEZF(H)BTC
Middle reach: testing breakthrough curves (BTC) from SGY to CY in rainy ( left ) and dry seasons ( right )

140 —oiyekE 30
—

120

B FHABIKEE / ug-L™
n (o2} (o] 8
o o o o

N
o

o

T T T 0
0 5 10 15 20
B 5] /h

B8 Mgt BE—F5WE BTC
Fig. 8 Middle reach: testing breakthrough
curve(BTC) from BDP to CY in rainy seasons



¥36% 5 H

A REMRCE A LR TR 2 S R R R A 655

—— SOBRMKE

— b 300
250
o 200
)
= b
~ [
EL;‘ 150 Z
z il
% 100 #
EC
K

a
o

IR 1] /h

—— SRR
— 730
- 25

=420

—415

W /NTU

=410

PN BN / ug-L”

45

0

0 T T T T T T T
0 50 100 150 200 250 300 350 400

]

9 WETH:-XREMN—BNME(L)MEZF(F)BTC

Fig. 9

Lower reach: testing breakthrough curves (BTC) from DYQ to

MC in rainy ( left ) and dry seasons ( right )
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A quantitative analysis of tracing tests for the Maocun subterranean

river basin of Guilin during rainy and dry seasons

HUANG Fen'?,YIN Weilu"*?,Xiaonong HU"?**, CAO Jianhua'"’
(1. Institute o f Karst Geology . CAGS/Key Laboratory of Karst Dynamics, MLR & GZAR , Guilin, Guangzi 541004, China
2. China University of Geosciences (Beijing), Beijing 100083, China;
3. International Research Centre on Karst, UNESCO , Guilin, Guangxi 541004, China)

Abstract This paper selected the typical underground river basin in Maocun village of Guilin, Guangxi for
quantitative tracer tests in rainy and dry seasons based on online high-resolution monitoring to depict fine
characteristics of groundwater aqueous media. According to the tracer test results and groundwater runoff
and distribution characteristics, the Maocun underground river system is divided into Shegengyan and Bian-
yan underground river, Dachongli-Beidiping sub-system and Dayanqian sinkholes-Maocun outlet sub-system,
which are distributed in upstream and downstream of the Maocun basin, respectively. The experimental
tracer study shows that the breakthrough curves (BTC) are featured by steep upward and steep drop pinna-
cles, which suggest that the conduits are relatively simple, and have no large turnouts and karst tams devel-
oped. Each section of the underground river is generally turbulence which is dominated by convection; the
flow velocity and flux in rainy seasons are larger, the average travel time is shorter, and the tracer recovery
rates are higher than in dry seasons. The aqueous medium in the middle region is relatively uniform, and has
no conduit developed. Groundwater is mainly stored in karst cracks.

Key words karst subterranean river,tracing test, conduit texture, hydraulic parameter, Guilin Maocun
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