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Identification of karst water strong runoff zone in Mingshui spring area based on correlation between spring
discharge and precipitation / YU Yafei'*, WEN Zhonghui'*, SHANG Jinhua’ , ZHANG Mangi'?, WANG Xin®, SHU
Longcang'?, WANG Xiaobo'*, NI Hanxi'? (1. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering , Hohai University, Nanjing 210098, China; 2. College Of Hydrology and Water Resources, Hohat University,
Nanjing 210098, China; 3. Jinan Rail Transit Group Co. , Lid. , Jinan 250200, China)

Abstract: Pearson correlation coefficient method was employed to analyze the best precipitation lag time at the monthly
scale of each hydrological station in Mingshui spring area. According to the best precipitation lag time, the Pearson
correlation coefficients of spring discharge and precipitation of each hydrological station from 2006 to 2013 were calculated
at the ten-day scale and the daily scale, respectively. Thus the hydrological stations closely related to spring discharge were
found out and the strong runoff zone in Mingshui spring area was identified. The results show that the best precipitation lag
time of each station is 5 months. The precipitation changes of Mingshui Station, Yanjiayu Station and Xusheng Station are
greatly consistent with the spring discharge, which have a relatively large impact on the spring discharge. The strong runoff
zone of karst water-bearing medium in Mingshui spring area may exist at the location of three stations.

Key words: strong runoff zone; precipitation; spring discharge; Pearson correlation coefficient; Mingshui spring area
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Fig.1 General situation of Mingshui spring area
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Fig.2 Geological section diagram of Mingshui spring area
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Table 1 The best precipitation lag time of each hydrological

station in Mingshui spring area at the monthly scale

Bl BoRE/mm SRKAE R/ T’ SRR A

2006 4 410 16.2 10
2007 4F 690 13.8 8
2008 4F 675 19.1 6
2009 4E 666 14.8 6
2010 4E 686 13.9 6
2011 4F 740 14.9 5
2012 4F 593 20.7 7
2013 4F 730 15.3 5
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Table 2 Pearson correlation coefficient of spring discharge and precipitation of each hydrological station at the daily scale

H ARV
ke
2006 4F 2007 4F 2008 4 2009 4F 2010 4F 2011 4 2012 4F 2013 4F SEX{E
A K 3 0.113 0. 225 0.210 0.216 0.167 0.314 0. 161 0. 289 0.21 2
BE 0. 151 0. 153 0. 180 0.204 0.132 0.258 0.124 0.257 0.18 4
JBTFE 0.177 0.231 0. 181 0.247 0. 150 0.273 0. 155 0. 266 0.20 3
BP0 0.134 0.201 0. 243 0.278 0. 186 0.303 0.153 0.293 0.22 1
A [ 3 0. 163 0. 175 0. 183 0. 198 0.122 0.221 0. 099 0.223 0.17 5
Rk 0. 141 0. 200 0. 166 0. 164 0. 142 0.182 0. 102 0.176 0.16 6
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Table 3 Pearson correlation coefficient of spring discharge and precipitation of each hydrological station at the ten-day scale

BRI R )
K3k Hy
2006 4= 2007 4= 2008 4= 2009 4= 2010 4= 2011 4 2012 4= 2013 4= SEYE

7Kl 0.245 0. 456 0.417 0.511 0.367 0.613 0. 288 0.574 0.434 1
B 0. 169 0. 400 0.338 0.392 0. 199 0. 541 0. 257 0.519 0.352 4
JBT 0.267 0. 399 0.421 0.394 0.292 0.591 0.261 0. 555 0. 398 3
[BERQ 0.236 0.413 0. 440 0.431 0. 307 0. 631 0.274 0. 537 0. 409 2
A [ 3 0. 177 0.416 0.323 0. 361 0.176 0.529 0. 254 0. 487 0. 340 5
wEAT vl 0.171 0.361 0.316 0.325 0. 168 0. 488 0.245 0.474 0.319 6

IO % M KA SR (E 2K [R] I 52 38 Wy 2805 4 5 16
M o R SRR L R K SO K B R S, AT
DA B K OR BmAS i 45 SR AP 5 o, s
T A E ZE T b, 25 R B K IR K ST
A A AN S SR A IR AR A 1) Sl P I, 3
AR I A 0 O 3 B T 3l P P K i 2 7 1)
FIIAWK S, i B8 KRB

T 5 K S K i ) B IR DR 56 2R B R, TS
IO AR R T IR T — 2, 200 5 AN A BEITA U &%
ER 2K STk 1 SRR ) P 6 /K i P A S I AR/
b. SRKARERR R B L S AEBR K AR
FAFAHEA — B, 17 ELAE I A] LA — e A e 1 o
c. SRR/ N [ JUE i H ) SRR
JEZRAET , WK ORI PN R AL 5 e K ek ) B K g

FRARK Sk i WK 1B 5380k B T
WK AR A5 SR U B AR A O — B, X IR

TRV LAY SR SR, TR I T SR AR A o

d. WACSR S 0 i A AL A Y U i AR G
SRS N W R Y K T ORI T KA S 2k A
IR AE R B A

SR

[ 1] XBRZE, 254, T, %. &b e qubi s A K
SRAR T B RRRAE L T ] BRI 5 KRR 2019,
17(2) :182-188. ( DENG Qijun, LI Wei, WANG Yushan,

et al. The causes and characteristics of karst water strong

e BB
& nm 0

A JR3CEE e Vi 24 gy

R A AR A < m) .

runoff belts in Tai’an Zhifang spring area in Central and
Southern Parts of Shandong [ J ]. South-to-North Water
Transfers and Water Science & Technology,2019,17(2) ;
182-188. (in Chinese) )

[ 2 ] XPDGIE. A EdE Iy iy E kA s [ J]. W dbsh 5T K
AR, 2017,40 (2): 15-19. (LIU Guangya. Strong

5 BAKEEEEFEREIRANER
Fig.5 Identification results of strong runoff

zone in Mingshui spring area
4 & it

a. AERUZZRMET, WIKCRBUR K i & B A L
55 SR K AR R AR — 2, ) EL AR [A] A
— R, A REZRAET, WK RN R R

runoff zone in karst water in Northern China[ J]. Journal
of Hebei GEO University, 2017, 40 (2): 15-19. (in
Chinese) )
[3 ] MM, TR, [ O SRR A SRR o m R R
.59.



ST L] A £ %8R, 2016, 32 (9) £ 30-35. (CUI
Aiping, YU Cuicui. Analysis on dynamic characteristics of
discharge and influence factors in Baimai Spring group
[J]. Shandong Land and Resources,2016,32(9) :30-35.
(in Chinese) )

AR PRI SRR AR LY A K SRR T I
PRI K HORSCHB R AEL T ] vh 53,2003 (3) 2 55-
60. (PEI Hanhua, YANG Qinmin, GUO Zhenzhong, et al.
Hydrogeologic characteristics and formation of strong
seepage flow zones of karst water in Shanxi [ J ].
Carsologica Sinica,2003(3) :55-60. (in Chinese) ).
MIAO Jinjie, LIU Guoliang,CAO Bibo,et al. Identification
of strong karst groundwater runoff belt by cross wavelet
transform [ J ]. Springer Netherlands, 2014, 28 (10 ) .
2903-2916.

AN L,REN X, HAO Y, et al. Utilizing precipitation and

—
o)}
[

spring discharge data to identify groundwater quick flow
belts in a karst spring catchment [ J ]. Journal of
Hydrometeorology ,2019,20(10) :10-25.

SRERE, BRARZR. KSR AR R G Hr [ 1] st
Ji 2 e 2R i, 1996, 19 (1) :52-58. ( ZHANG Baozhu,
CHEN Zhendong. The analysis of Mingshui Spring karst-
water system in Shandong [ J]. Journal of Hebei GEO
University,1996,19(1) ;:52-58. (in Chinese) )

KT, RRPEE , o WA & iy SR AR 37 5 SR K B IR
FIATHELT]. % K Fl, 2007 (2): 4445, (LIU
Yonghong, ZHENG Pingping, ZHOU Mingchun. Spring
group protection and spring water resource utilization
project in Zhanggiu City[ J]. Shandong Water Resources,
2007(2) :44-45. (in Chinese) )

XU, 245 WIS AT AR BB S 4P [T ]
¥ K %, 2005 (4): 49-50. ( LIU Wei, YUAN
Chuanfang ,HU Zuzhong. On the formation and protection

—
]
[

(L35 55 1)

(23] BEHHE, 330, %4 2. W] GF-1 2180 NDWI 43 ]
RO R SE [T ] [ 4 B 8 %, 2019,31 (1) 1 95-
100. (JTA Yilin,ZHANG Wen,MENG Lingkui. A study of
selection method of NDWI segmentation threshold for GF-1
image[ J]. Remote Sensing for Land and Resources,2019,
31(1):95-100. (in Chinese) )

ZRE Aok, BT IR R N G e X A A e 5 S B
(] D22 B} 27 R 27 41, 2005, 22 (3) : 229-231. (LI
Ke, DU Lin. An algorithm of buffer zones based on
algorithm of dialation[ J]. Journal of Institute of Surveying
and Mapping,2005,22(3) :229-231. (in Chinese) )
T, 2R /NG 2R AR GF-1 2 WEV ALY Pk
RAMEIE [T]. 38 B2 3z, 2016, 20 (3) : 353-360.
(WANG Zhongting, LI Xiaoying, LI Shenshen, et al.

[25]

- 60 -

(10

12

[

(I

[

of Mingshui Spring[ J]. Shanghai Water,2005 (4 ) :49-50.
(in Chinese) )

VLA, B, SF. ST SPSS [ A ML T K R
P B HRE R R 2R < LS R T @ O L1 3R 2 T s R K
BILT]. WL R 2 [ AR B2 2741, 2012,35(2) - 82-
87. ( CAO Min, SHEN Licheng, XIAO Qiong, et al.
Application of factor analysis in the assessment of
influence factors of karst groundwater quality;a case from
epikarst groundwater at Jinfo Mountain in Chongqing[ J].
Journal of Natural Science of Hunan Normal University,
2012,35(2) :82-87. (in Chinese) )

TR, AT, Zo0t K A5 5 R A TR R K I B
P L s 28R40 [ . A [ 5 %, 2008 (1) « 19-23.
(WANG Maomei,SHU Longcang, JI Yefei, et al. Causes of
spring’s of flux attenuation and simulation of spring’s
regime:a case in Jinan karst spring area[ J ]. Carsologica
Sinica,2008 (1) :19-23. (in Chinese) )
IR AR R , A5 B K B R 2 I R B S B
FE SR U B R ADL S S5 b g B [T ] 7K 3¢, 2008, 28
(6):30-32. (JI Yefei, ZOU Qing, GU Jing, et al.
Determination lag time:

of precipitation recharge

application in spring flow simulation and prediction[ J ].
Journal of China Hydrology, 2008, 28 (6) :30-32. (in
Chinese) )
AR 1P T MM RS0 K SR AR I B B TR 2 2
FORSCHL A AF 3 e [T ] TR %€, 2008 (15 1) 2)
206-208. ( YE Haidong, YAN Jingwei. Analysis on the
genetic type and hydrogeological conditions of karst water
strong runoff zone in Liulin spring area [ J ]. Journal
Geotechnical Investigation & Surveying, 2008 ( Sup2 ) :
206-208. (in Chinese) )

Wik B 491:2020-05-16  Zhift B AL )

Quickly atmospheric correction for GF-1 WFV cameras
[J]. Journal of Remote Sensing,2016,20(3) :353-360.
(in Chinese) )

(ks H 391:2020-07-08  Zif : 2Bk 9% )




