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Fig. 1 Hydrogeological map of the
Niangziguan Spring Basin
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Tab.1 The time-lag-existing grey incidence degrees among precipitations and discharges of Nianziguan Springs
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Tab.2 The time-lag-existing incidence orders between

precipitation and discharge of the Nianziguan Spring

W& * K F

fi<) ] YV >V DY > Ta>¥a>Tu >y
2 LEE T g P PPy F g R )
aE T2 Yeur Y3 Yy > Ve >V g > ¥ > Y
(1] Ya>YaZ Ya > Ya > Ta>Ya>>Tu >V
*H T V> ¥ >Ya > Va> Y >Va> Yy
s Y Ya > a> Y > Ya> Ta>Ya > Ve
R P Y a> YV > Y > ¥a > V> Y

P E A E RS AR A 3R et B

H2E;FHMANERY 4 FRHERKESRA
WL OCHE B A, BB 0, 35 PH A A2 AT B9 RR 7K N8 b 55
BN 4 £,

MIRF X RIBAEKZYRE , 5 ML
TR EL B TRARLE  ZRESHE
EX BRESK, SKMRUABRAIE, LEEAE
AR EFE. HE SRR BHART
KR LK MRAT. EE2. E8 . SH5H
MR AR KM ERN., ERFSBHFR TR
RLERENTHIGEEFKEE, TRXZHER B
FHRMBAB SRR, c5EYE.H
ABRRELEHULRATERRBRER . KR
5 KT KB RS R



Moy How RALLE B TRRERIEKH S A RBR( 95

BORE R B DL, 2 S B R K A 8 40 28 10 K BT 3
s, BT, LD EHRERSRTRRBY  BBUR

LR E. [1] BITHAER. & HSEARE— W BHRRIEIM).
AL A R AR, 1993125 —145.
PRI (2] MALLEHW BTERREHKEREFHRIL EET
b =]

BRi 5T, 2001,21(4),137—140.
(3] MK, DR, AT FRRRER MR LMTHSR

(1) TEIR 73 B R IR ) X B A R IR A PR K - ZRRMET]. K F%,1097,(6). 10— 18,
AN UFPMERYOHANT. EE.TE2. % [ DXERAL RFXRBEAEKRARITHI]L L4
- i : . : LE%¥4H. 1992,7(2):87~96.
PSRN 2 & T T, AL B K b %N % (5] B#E HWMTREDS WML FRETR. KHKé
R 14, B M, 1998(8) ;18— 22,
@) WHEHHHRGXERAFTTEERTRER ] B5 meseoreiM] R 4408 Th% 5. 2000,
B ERENARE ZFERRST. T REERR 1—96.
BT RE KRR 2 T A A RS RO (7] T4 BER% KEERENELHLFTFHTEM]. &
(3) AT Y M K 1 IR 4T 97 M B 6 A A T R RFHRL 109175113

RO RO R, B E IR TR o ni . KERRHEAKERO. X

BARRE RE AR, DRCH RIS () g mke. ATEHBRTAFESRPORROL &
BB T B Ek. ' FA.1997,19(2) ;56— 68.

STUDY ON THE TIME-LAG BETWEEN PRECIPITATION
AND DISCHARGE IN NIANGZIGUAN SPRING BASIN

HAOQO Yong-hong'+ HUANG Deng-yu?, LIU jie', WANG Xue-meng®
(1. The College of Environment und Resources, Shanxi University, Taivuan, Shanxi 030006, Chinay
2. The Coliege of Life Science and Technology. Shanxi University, Taivuan,Shanzi 030006, China,
3. The Acudemic Institute of Agriculture Science, Shanxi Province, Taiyuan ,Shanxi 030006, China)

Abstract: Niangziguan Spring, the largest karst springs in North China, is located in Mianhe Valley to the
east of Yangquan City, Shanxi Province. From 1958 to 1996, the average discharge of Niangziguan Spring is
10. 93m%/s. The area of the spring basin is 7217km?®. Precipitation is the main source that supplies the karst
water. The relation between precipitation and spring discharge is important for the exploitation and conser-
vation of karst water, It is focused on the problem of the time-lag from the precipitation to the supply of the
Niangziguan Spring in this paper., Based on the grey-system characteristics of the spring-basin’s hydrogeo-
logic conditions, time-lag-existing grey incidence analysis model is put forth. By using the model, the time-
lag is analyzed. It is proved that the precipitation in different regions has different time-lag. The time-lag of
the major groundwater runctf region in the middle of the spring basin, inciuding Yangquan City, Pingding
County, Yuxian County, Xiyang County and Heshun County., is 2 years. The time-lag of the weak ground-
water runoff region in the southwest and northwest of the spring basin, including Shouyang County and Zuo-
quan County, is 4 years.
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