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Methods of calculating recharge coefficient of precipitation event
based on spring recession analyses
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Abstract ; Recharge coefficient of precipitation event, which is controlled by climate, topography, geology,
etc, is an important parameter in the evaluation of groundwater resources. This paper discussed the calculation
methods of the recharge coefficient of precipitation event in the Wulongdong underground river located in the
Xiangxi River basin in Yichang of Hubei Province. Based on the spring recession analyses, we found a new
way to calculate the recharge coefficient of precipitation event, examined its characteristics and controlling
factors, and certificated the scientific rationality of the calculating results. The results demonstrate that the
hydrographs of the Wulongdong river can be described into segmented recession curve; precipitation intensity
and underlying surface conditions before rain are the main influence factors for recharge coefficient of
precipitation event calculation; the calculation method of recharge coefficient of precipitation event is rational
and feasible, which has application value in karst water resources evaluation.
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Fig.1 Recession curve of a karst spring
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Fig. 2 Plot of recharge volume of precipitation event
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Fig. 3 Hydrogeological outline map
of the Wulongdong underground river
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Table 1 Recession analysis of the Wulongdong underground river
P LRGN v ) T FERA T T WV
(m*-s7") @ t/h a t/h @ /h a t/h

2011 -07 =27 1.38 0.0318 44 0. 0064 140 0.0019 >360

2011 -08 -21 0. 457 0.0338 33 0. 0053 67 0.0017 > 156

2011 -09 - 19 0.671 0. 0288 28 0. 0059 157 0.0013 >111

2012 -05 - 14 1.07 0.0170 77 0. 0048 >173

2012 -05 -29 0.67 0. 0200 45 0. 0060 125 0. 0020 350 0. 0007 >230
2012 -07 -05 2.93 0. 0200 24 0. 0030 >54

2012 -07 -22 0.543 0. 0237 25 0. 0046 125 0.0019 450 0. 0008 > 100
2012 -08 -21 0.45 0. 0400 33 0. 0050 88 0.0010 > 187

2012 -09 -12 1.32 0. 0506 40 0. 0063 110 0.0016 350 0. 0004 >400

S {E 0. 0300 39 0. 0053 123 0.0016 383 0. 0006

THEGE 45 S AR 0H , T 0 A o 3 a5k 2 mT 43 Oy DY
BB, WA T RIS IV B B A — By B ol R 5048 0
Frge il (B3, DL 9 WAR K 2 72 S B0V ¥ EAE b 55
T bR R 7K 262 55 T B B i R 4k 0. 03 FF 2L (]
9 39h; 55 11 B B2 % Uk &R A 0.0053, 45 22 B [H]
123h; 25 TIT B Bt 52 08 &R %00 0.0016, +F 22 B (7] 24

383h; 55 IV By Be % 98 & £ 0..0006, B % 3R 7K i 72
ghH,
2.4 KREKANG REOHE

R B K N B HNA RBOT B 75 2011 4R
2013 AEBEHC 11 YR R /INA [R) A R K 2o B2 o 53 FL R B
KBNS RB TR R R 2,

®2 EREAMTAREKMERBGTERRR

Table 2 Recharge coefficients of precipitation event of the Wulongdong underground river

%45 BE U0 W 7K Bt il K B /mm FhA R KSR P/( x10°m®)  FMATRIRE V/( x10%m’) ABHE R o
1 11 2012. 06. 04—06. 06 14.2 12.35 2.05 0. 166
2 111 2012. 08.01—08. 07 18.7 16.27 1.18 0.073
3 v 2012. 06. 09—06. 22 23.9 20.79 4. 80 0.231
4 111 2012.08. 18—08. 21 34. 4 29.93 7.45 0.249
5 111 2011. 06. 27 41.6 36. 80 9.39 0.255
6 11 2012. 05.27—06. 10 54.8 47. 68 28.26 0.593
7 111 2012.07.22—07. 25 57.4 49. 94 18. 00 0. 360
8 111 201205.07—05. 19 66.7 58.03 31.91 0. 550
9 111 2012. 05.24—06. 06 81.8 71.17 35.46 0. 498
10 111 2011.07.07—07. 20 87 75. 69 24.33 0. 321
11 11 2012.07.05—07. 13 104.9 91.26 63.36 0. 694
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Fig. 4 Distribution of the recharge coefficients

of precipitation event
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Table 3 Recharge coefficients of precipitation

event in different precipitation ranges

[ 7K /mm

0~10 10 ~20 20 ~50 50 ~100 >100
T B
11 - 0. 166 - 0.593 0. 694
111 - 0.073 0.252 0.433 -
v - - 0. 231 - -
H{E 0 0.119 0.245 0. 465 0. 694
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Table 4 Recharge volume of precipitation event
of the Wunlongdong underground river in the year 2012

4 Bt /mm

0~10 10 ~20 20 ~50 50 ~100 >100 Mt

[ 7K f/mm 44.1 120.2 232.7 204.8 300.8 902.6
A EER/104m® 0 12.4 49.6 82.9 181.6  326.5

ik 0.00% 3.81% 15.19% 25.37% 55.62% 100. 00%
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