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Tab. 1 Statistics of underground rivers (after Yang, 1985)

A (X) Vi3 f (%) KB A7 b (%) i a7 ()
i} 433 15. 27 2051 14. 74 230 15. 48
M 1076 37.94 6 640 47.70 572 38.49
vy t] 189 6.66 1473 10. 58 138 9.29
pa i 566 19. 96 2 443 17.55 200 13. 46
ik} 572 20. 17 1312 9.43 346 23.28
&t 2 836 100 13 919 100 1486 100

20 2 90 FFEARHT A R FH RPN L R T RE
KVGm 8 44 A v X T il gl . R B i KT 50
L/s M N A 2 525 45, KIE 2 764 4>, B &R 2
353X 10° m’/a, e 7 PG BN, = FE L U1 O &
B IR WL AT R (R R 2 497 4k KR 2 450
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2008 4, 1 [ Hby U7 B} 2 B 25 9 1l 5T BIF 5 T AR S,
FUO AT 12 20CaE 1:25) J7 7K SCHL B % A R EAT T

TR ST T VY AV XM R RO . SR
WITO M\ 5 I XA W Tl 2 543 4%, it it
1321.7 m*/s; B KT 2 000 L/s F 120 45,4
TH N 699. 7 m® /s, G B 52, 94 %6 ; Yl i 7E
50~500 L/s il 2 . A 1 311 &, Kk & H 0
~50 L/s f 723 %5, W& A 2 034 45, T
BBUR79. 98 % (& 2)
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Tab. 2 Distribution features of underground-river outlets

PR M (50 /it RREE fih=2d\yan AR
(L/s) EELE A 0~3 A 1~9 A (%) (%) (m?/s) Y%
0—50 197 380 146 723 28. 43 13.8 1.04

50—500 419 429 463 1311 51.55 231. 8 17. 54

500—1 000 89 68 73 230 9. 04 161 12.18

1 000—2 000 59 35 65 159 6.25 215. 4 16. 30
>>2000 47 30 43 120 4.72 699.7 52. 94
/N 811 942 790 2 543 100 1321.7 100
"ol 31.89 37.04 31.07 100

AT < 0V S ST 9 A R b S U R 43 O

TN SRR OB ST R L P A I XA
MR 3 066 2%, % B LU R A 4 g
RRLEZEIE T OB B 12 5 T3 K SCH 5T R
AR

LR IUASRRAS B GETHT7 1 L R ] S 3 T L
1B 508 45 ] T 3t TR0 o T A T T R
F9 SR IEAE S 74 B 0 DCH T T A SR L X
BGEF Ik E A BRIz L WA X IR X
PO BEAT A XD R R e R A G SOk
P T BN AV WA 1 130 4 HH KA IS L R
A 380 4% AP AE N 151.5 m? /s,

AR DD T IO G T O A TR M T R
HEG U LS XA E R SN EL R AR .

Oy S G ETU TR] AE  TT RL S DR/ R R R T AR
I PG R AR IS /N L T 0T 2R 8 R 9 A i i

2 #EMTHRFEESRITE

2.1 ERMTARS

FEJRC L N T AR AR T AR ER L BEAE AR T 31 km.,
ET U N M AR b R RGN K AR 33,5 km”
FKAHNRER D ES(D, ) R R)Z 4K 5. H
TRRAGHN . KEH Z 5T F R4, B2IlCK
SRR ANA TG S bR K S 26 vh R R 28 IS B HE I T GAT
Heh % (E D



74

[

2015 4E

@66
\\
KIBX,

N, rd
\ 78
"\ 7

037\6 oK
\

D

N\, KHE
X

,GS()

)
0 0.5 Tkm
I E—

WL
TR
R
K
e AR

’

o R

) e © ©

SR R G K RN HAE 12 20 TiK
SCH T A R R AT RR T A R R T (GAT, SR g
o 329 FIAR G (G32, S 4 5 - #E 294) 2 N b T ]
MEIFS S5 TWRES W, W0 124. 9 L/s Al
8.9 L/s, &ttt 133. 8 L/s, KoM Fi O
(G322 HEME A K233 29 2. 3 km MERRIB R TG
FEM K7 R G37 #E AML T A EiE . e 5 HAh
J7 ) S B b T 7K — R FE ZE IR R 1 (GAT) HEE, A
LRSI I O (GAT) it 8.9 L/s WEE it
T L E R B OREN 7. 1%,

O A R R, R T RENERE A
KIFE GA4 /NTE GAS KA B G30 . 8954 G16 55 Hb i
T RY:,2009 4£ 1 AMER 5518 0.14.5.21. 0,
2.5 L/s. N EARFTH TR FRG 1 G32 i 24. 6
L/s,5 M FRGE WS IHH 62.6 L/s, iZH5
EE G E S 2R B DR F = 104.8 L/sHYy

o 59.73%.
® JEJiK RIS S 2 3K — e N
QR A% W 2= I B AT SE A ZE R A 1 &5
H1 REHTASEE MFREH ARE SR 2 241.5 L/s, K EHE %
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Tab. 3 Statistics of underground-river discharge in the Zhaidi basin
1+ 20 J7 7K 3¢ 5 5 5 9 Rl ik Z= 45 Fok T
EiRe 4K
J5 4 5 HiW  widL/s) P2 H I T (L/s) JH 2 H I i (L/s)
G16 By 2009.01. 10 2.5 2008. 06. 07 28.0
G30 KB 2009.01. 10 21.0 2008. 06. 08 400. 0
G44 KiF 2009.01. 10 0.0 2008. 06. 09 189.0
G45 NI 2009.01. 10 14.5 2008. 06. 09 200. 0
G32 Ko ke 294 1.01 8.9 2009.01. 10 24.6 2008. 06. 08 220. 0
G47 FEE 329 12.25 124.9 2009.01. 10 104. 8 2008. 06. 09 1204.5
A 133.8 167.4 2 241.5
F4 FIHERITEER
Tab. 4 Comparison of statistical results
‘ T # s Z 5% R F R G e ENINICES N Zipi ATEES
i;f RER R R WELIE RE SR Wi mEG wEsE A i FH
(D) L/ 4 (L/s) ) “M /9 RO (L/s) o)
1/20 6572 6 3451.8 52.50% 1 302 4.60%  10325.8 57.1%
KNI 1/5 20 058 24 25 671.5 128.00% 29 1274.5  6.40% 47 004.1 134.3% [ES
1/5 2774.5 13 1491.2 53.70% 0 4265.7  53.7% s
1/20 124. 9 1 8.9 7.10% 0 133.8 7.1%
R 1/1 1204.5 5 1037 86.10% 0 2241.5  86.1% S
1/1 104. 8 5 62.6 59.70% 0 167.4 59.7% L
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Fig. 2 Map showing distribution of underground

rivers in the Daxiaojing basin
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Tab.5 Statistics of underground-river outlets in the Daxiaojing underground river basin
7K KM
R EZ i G Wi (L/s)
JHAH W Wk (L/s) JE A H Wil (L/s)

6 05.02. 25 47 04. 08. 09 135. 11

9 04.11.11 41.6

15 04.8.9 111.8
24 /N It 04.8.9 163.6
44 05.2.25 130. 52 04.7.28 4 500
65 i3 04. 6. 28 250
117 /N T 3 05.2.29 39. 24 04.6.29 300
135 04.6.22 200
162 04. 6. 25 200
164 04. 6. 25 50
165 I 05.2.26 19.06 04. 6. 14 160
171 04. 6. 14 80
173 04. 6. 14 60
184 04.6.12 50
215 Fok 04.03. 30 7.89 03.7.22 300
220 X] 4 130064 190 03.11.22 190

224 i 03.7.22 300
226 FH 03.7.22 300
234 03.11.24 80. 82

257 INA 4 03.11.19 160

271 FHE 1l 130079 1797.9 03.11.28 516. 1

278 J2H 130078 30. 6 03.7.10 2 095
286 SR} 130080 193 03.11.23 20

290 Je 03.7.14 60
316 R4 130081 420 03.12.1 42

408 [EW/N 130095 820. 3 05.03. 02 196. 99 03.7.9 5530
497 T 03.7.23 6 005
508 O g 03.7.23 250
530 B H & 03.6.28 100
561 FrAR T 03.7.22 2 621
562 FIAR T 03.7.22 1850
582 /NI 130099 1843 05.03. 02 1292.88 03.7.30 9 400
583 KIt 130100 4729 05.03. 02 1 481.59 03.7.30 10 658
it 10 023.8 4 265.69 45 729.51

W« Bk A 1 s 20 TIKSCHb BT 4
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Tab. 6 Major karts springs in the Daxiaojing underground river basin
R AR  WEO/ i AR a9 R WA HL  WEO/s)

11 04.8.6 57.75 76 04.6.28 20.1 283 03.7.10 25

23 04.8.9 20 89 04.6. 26 60 284 03.7.10 23

25 04.8.9 30 98 04.6. 26 30 287 03.6.30 50. 8
28 04.8.6 30. 96 108 04.6.26 54.1 309 03.7.7 57

29 04.8.9 43. 29 109 04.9.19 205. 44 333 03.7.8 37.1
30 04.8.5 30 145 04.6.15 40 480 03.7.23 21. 34
35 04.8.9 21.75 169 04.6.23 40 528 03.6.28 51. 89
38 04.7.25 90. 1 225 03.7.22 60 542 03.6.28 21.06
72 04. 6. 28 20 256 03.07.23 30.6 574 03.6.27 25

73 04.6.27 48.26 267 03.07.23 30 ey 1274.54
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Dealing with overestimates of underground river
discharge in karst areas of southwestern China

Y1 Lian-xing, XIA Ri-yuan, TANG Jian-sheng, SHI Jian, LUO Weiquan, CHEN Zhen
(Institute of Karst of Geology s CAGS/Key Laboratory of Karst Dynamics \MLR & GZAR , Guilin,Guangxi 541004 ,China)

Abstract: In the karst areas of eight provinces in southwestern of China, the number of underground river
and their total discharge are two important parameters that draw mauch attention. The statistics in the 1980s
yielded 2 836 underground rivers and total discharge 1 482 m’/s. Whereas in the 1990s, the statistics for all
the 8 provinces, corrected by the database in recent years, shows that there are 2 523 underground rivers
with total discharge about 1 321. 7 m?/s. Of them, there are 120 underground rivers with single discharge
more than 2 000 m*L/s, and their discharge sums 699. 7 m*/s accounting for 52. 94% of the total. The un-
derground rivers with discharge between 50—500 L/s is the most, occupying 51.55% of the total; next is
those less than 50 m*L/s which is 723 in number and accounts for 22. 43 % of the total. This paper points out
that the statistics above are problematic with over-estimation in karst underground river discharge and large-
discharge karst springs. Taking two examples of the Daxiaojing and Zhaidi underground river systems, this
paper presents the specific amount of double counting. Based on the old 1 : 200 000 hydrogeological survey
data, the total re-statistics account for 57. 1% and 7. 1% separately for the total outlet discharge of the Daxi-
aojing and Zhaidi river systems, respectively. While these values can be increased separately to 134. 3% and
86. 1% using the latest survey data. It can concluded further that with increasing coverage of 1 : 50 000
hydrogeological surveys, more outlets will be counted, the amount of the bouble counting by the traditional
methods will be greater. The primary reason for such an overestimation problem lies in mess of the under-
ground river system and sub-system. Finally, this paper discusses the spatial attributes of karst underground
river systems and proposes countermeasures to metigatye the problem of double counting. It would help es-
tablish realistic statistics of discharge of underground rivers and major springs of karst areas in southwestern
China.

Key words: underground river system; total discharge; over-estimates; spatial attribute;mitigation measures
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