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Fig.1 Calculation model
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Table 1 Parameters of calculation model
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Table 2 Other parameters of calculation model
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%' BiE A (m/d) JZJEBE (m) 1) (d)
1 0.03 29.7 151.8
2 0.1 29.7 15.8
3 0.5 29.6 73.6
4 0.9 29.5 39.3
5 1.25 29.4 13.8
6 L5 29.4 22.5
7 1.75 29.3 18.8
8 2.0 29.3 16.3
9 3.0 29.2 14.5
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Fig. 2 Relationship between attenuation coefficient and permeability coefficient
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Table 3 Other parameters of calculation model
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1 0.03 14.2 16. 4 6.4
2 0.05 14.7 16.3 10. 1
3 0.07 15.3 16.2 14. 8
4 0.10 15. 8 16.5 21.9
5 0.15 15.9 16. 4 30. 1
6 0.20 16.0 16.3 42. 8
7 0.25 16.1 16. 3 54.1
8 0. 30 16.1 16.3 63.6
9 0.35 16.1 16. 3 75.6

9 AT 1) 0 4y T D I 220 5 K R R R AR A (]
LR T BA IR ] Bl 2 K R A . 2 B
ARG HIKIER) KR LA 3,

0.20

X BRGHEAE X HAVEE
S o01s X — BEEBAE 5 ois || — BEEGAH
ﬁ 0.10 3=0.004x108 ﬁ 0.10 3=0.01x-058
= R=0.994 = R=1.00
R 0.05 #® 0.05
000 1 1 ] 0.00 1 1 1 ]
00 01 02 03 04 00 01 02 03 04

YK
(b) BZBIERRL(S)

Bk
() BBEERRY
B3 o SHKENXER

Fig. 3 Relationship between «,and water supply degree
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Fig. 4 Relationship between attenuation coefficient and attenuation thickness
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Table 4 Other parameters of calculation model

T8 T2 A K A I IR AR O R R R
KA I BEE NG I o

MW mEakE WG RRAKE il oy AL TG JEE SR PR RIOG AR A R B 1 44
S5 JEHE(m) (min) JELE (m) 1 (d) I 0, 5758 9 B2 22 RO AR, BE A5 45 I %
1 4 200 4.6 0.5 [ 38 i T 24
2 4 400 5.3 0.8
3 4 800 6.7 1.7 k5 HBEHESHX
4 8 200 8.6 3.9 Table 5 Other parameters of calculation model
> 5 800 106 6.7 B BURSERE(m)  mMAKE SR
6 14 200 14.6 15.9 - . B () D
7 14 800 16.5 7.4 7 /B (km”) T TR
8 20 200 20.6 41.2 1 20/0.02 21.6 7.1
9 29 200 29.6 73.6 T 2 30/0. 03 22.7 11.4
JHR 3 60/0. 06 23.8 20.9
ek — s ' - 4 100/0. 1 25.3 34.5
o, HSEWEKZEERFRECR (F 4a) o, ME s ) 140/0. 14 o1 P,
RS p v w, e i} : . :
SRR RN o, SRR R AR R Y 150/0. 18 2.3 59.2
Z (K 4b) o, BEE & B T 2R B0 0wy sk s 4 8 7 210/0.21 26.4 70.6
e s S 8 270/0. 27 26.6 85.3
ARG EWEKZEE R RRECCR (K 4e) HiEE 0 540/0. 54 . 156.2
Vg S 2= A = B & 5 VI .
”&’%ﬁgﬁ%ﬁ@ E“)*EEEWH ﬁfﬁﬁ&gj\ EE [ 4a b e i 5 EWAKE R
AR B T R AR RS A T AR R R R EOC R 4 (m/km?) JELE (m) i1l (d)
T AR E B R RO AR D, X SRR 1 1045 29.7 124.9
T B K2 5 A 18 ot i B T FL B ) A A B RN A HH 2 1667 29.6 83.2
. e . i 3 3267 29.6 72.1
RAGI T 55— B s A XA A B R i: . 2700 2. 6
o, SEWEKZEE RRRECR (K 4d) ,a, K ;;m 5 5128 29.5 21.2
F IR ARG N B de B9 AMERAIEE T 6 6200 29.4 20.6
. s N 7 8700 29.3 16.9
PR 1) 43 S 255 0. 3d B A S Il R AL , 5 EKZ R ¢ 11200 2.3 18
FERICER, A R R EOC R U o, 5 E K2R 9 14033 29.3 1.7
JE 1) PR EROC ZRLE AN [R) A S Ul A8 e ) T 0 2 ST Y VAR A e R e TR (RS

2.4 BALESHSEMAN LR

VEETERE SRR 1 YRR L, 54T TR S |
o B 5 el AR HOR AR i BUE IR T S, B R
BWEILES, MBS HILE 1. A REY o, 5K
TG JEE SO0 8 E RIS S U B R RO R RO R L o
Wt D A 8 /) 5 A R Uk AR 5 A AR B O
AU, BAE S A R b A I e R S I
Ui A AR R 5 AR AN I AR A 0 o T A A P A

75

2 L

3 E R G EAYNEE R R R i P
LI 6 frs.

3 &t

VU VA Ml TR AR ST 08 K SC Ml 5T 45 A R R A %
ASCHEALESE T LB - 4 B A T RS H S i i
TR Z ] 9 5C 28, A3 3 1 BRI



523 7K SC M JBE A M B - 17 -
x6 FLE-TEAMTHRESHERBRAYMXRILESR
Table 6 Relationship between parameters and attenuation coefficients of the pore-pipe underground river system
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Abstract ; Attenuation analysis is one of the commonly used methods to study underground rivers. With the

instantaneous attenuation coefficient, nominal coefficient, pipe flow coefficient and other related definitions,

the relationship between the characteristic of discharge attenuation and that of underground river system was

analyzed using numerical method UGRFLOWO09 developed by the author. The results show that attenuation

coefficient in the first stage decreases with the increase of permeability coefficient, thickness of attenuation

aquifer, width and area of the model, density of pipe network and pipe flow coefficient, and a power function

relation exists; attenuation coefficient in the second stage increases linearly with network density and decreases

with the increase of water supply degree, thickness of attenuation aquifer, width and area of the model and a

power function relation exists; pipe flow coefficient increases with the increase of permeability coefficient,

thickness of attenuation aquifer and network density and a power function relation exists while it has no obvious

relationship with width of the model.

Key words; karst; underground river system; attenuation analysis; attenuation coefficient; numerical methods
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