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Fig.1 Location of typical small watershed and distribution of monitoring stations
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Table 1 Specific yield of shallow groundwater table change in Hebei Plain area

Fadca LA P I A ER - I T 6 - J 1Ly 7] 43 Hb

i+ 0.03~0.04 0.03~0.04 0.02~0.037
. PHEEE 0.048~0.05 0.03~0.045 / /

W E + 0.03~0.06 0.035~0.05 0.03~0.04 0.02~0.05
WS L H)Z 0.045~0.065 0.035~0.055 / /
WY 7 )2 0.045~0.07 0.035~0.06 0.045 /

W+ 0.055~0.08 0.05~0.074 / 0.03~0.06

W 0.06~0.08 0.05~0.07 / 0.05~0.07

B an b 0.1~0.15 / / 0.12

4 0.08~0.17 0.06~0.08 / 0.15
b 0.09~0.18 0.075~0.12 / 0.15
biik 0.18~0.21 0.1~0.16 / 0.12~0.16

WER AT 0.21~0.23 / / /
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Table 2 Corresponding situation of groundwater monitoring wells and soil moisture monitoring stations

L A 3 B 3

e g s ) s
G-001 116.61 38.35 116.59 38.33
G-002 116.72 38.38 116.7 38.34
G-003 116.73 38.21 116.73 38.2
G-004 115.52 37.96 115.49 37.98
G-005 115.57 37.9 115.56 37.93
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Fig.2 Correlation analysis of Pr~P at different rainless day intervals
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Table 3 Water balance calculation results of Xiaobo small watershed

M Qy/(JTm?) Heiltde Qe /(FTm*) BEAR/(Fm®)
AEfy P 4 /mm FEmIA B THE R 1) i 0] 1) i MR EIETK ROk
*hEEE Q, B0,  AHQ, HiQ, 0, JRE Q, A AW
2011 491 - 555*  1245" 259 99 109 261 542 -136
2012 582 F 810 1830 235 99 71 217 523 225
2014 237 H 150 465 193 88 91 251 534 -450
-4 437 505 1180 229 95 90 243 533 -120
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Table 4 Water equalization calculation results of Cangxian Yunxi small watershed

W Q#/( }JAmJ) HE it 1 Qm/(h‘mg) %’E%/(ﬁm”
Ay WA T i /mm BT A B R A MOEE RIEHT K HF K

*h g Hh g E Q, IF R Ak Qy B W
2011 545 S 3110 4246 174 1556 672 69 1256
2012 765 + 3648 6877 135 1477 637 52 2093
2014 293 Vit 897 1375 223 1405 670 102 -1047
Sy 534 2552 4087 177 1479 660 74 767
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Table 5 Comparison of equilibrium difference calculated by the two methods
TN W B2 VE /N
ARy Y f5 2 1% ¥y 1 2% 1%
K T 2t /mm K Wi 2t /mm
AP AR R B EIESViReS RN R B

2011 491 15 52 545 -8 20

2012 582 9 52 765 -13 39

2014 237 1 43 293 -1 29

Sy 437 10 50 534 -9 30
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Fig.3 Correlation between rainfall infiltration and soil moisture
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Study on the law of rainfall infiltration and recharge

in a typical watershed of Hebei Plain

ZHANG Junzhi', ZHANG Ziyuan®, WANG Qingming’
(1. Hebei Hydrology Survey and Research Center, Shijiazhuang 050031, China;
2. General Station of Soil and Water Conservation of Hebei Province, Shijiazhuang 050031, China;
3. State Key Laboratory of Simulation and Regulation of River Basin Water Cycle, China Institute of Water Resources

and Hydropower Research, Beijing 100038, China)

Abstract. Accurate calculation of rainfall infiltration recharge is the basis of the evaluation of groundwater resources
in plain areas. The traditional annual recharge coefficient method does not consider the influence of rainfall charac-
teristics, soil moisture and other factors, which leads to low accuracy of the evaluation results. In this study, two
typical watersheds in Xiabo and Yunxi of Cangxian County in Hebei Plain were taken as examples to study the infil-
tration and recharge process of secondary rainfall by dynamic analysis. The results show that the interval of 7 days is
suitable for the time standard of secondary rainfall. The correlation between secondary rainfall plus soil water con-
tent (P+SW) and rainfall infiltration recharge ( Pr) is the best, which is better than that of secondary rainfall (P)
and secondary rainfall plus early rainfall (P+Pa). The accuracy of rainfall infiltration recharge calculated by dy-
namic analysis method is 22 ~40% higher than that of traditional rainfall infiltration coefficient method, and the tra-
ditional annual recharge coefficient method overestimates the annual groundwater recharge in Hebei plain area. This
study provides a method reference for the accurate evaluation of rainfall infiltration recharge in the central and east-
ern plain of Hebei Province, and has strong scientific and practical significance for the rational exploitation and uti-
lization of groundwater in the support area and the comprehensive treatment of groundwater overexploitation.

Keywords: rainfall infiltration recharge; dynamic analysis method; secondary rainfall; soil moisture content;

groundwater table
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