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Calculation of Groundwater Recharge during a Large Infiltration Test in the Hutuo River
ZHANG Zeng qn',FENG Chuang ye', HAN Yong tao’, CHEN Werr jing!
(1. Hebei Prospecting Institute of Hydrogeology and Engineering Geological, Shijiaz huang 050021, China;
2. Shijiazhuang Water A wthority, Shijiaz huang 050051, China)

Abstract: Water balance method was applied to calculate recharge from river water infiltration during a large infiliration test in

the Hutuo River, and especially to calculate the infiltrating recharge in the water source area. The results showed that the

amount of river infiliration water is 14 827 500 m’ during the test, and groundw ater recharge from river infiltration water is

13 828 900 m’. The groundwater recharge coefficient from river infiltration is 93% . The amount of received water in the w ater

source area is 7 425 300 m3. Meanw hile, the maximum rising magnitude of groundw ater level in the observation wells located in

the water source area is 6. 823 m, indicating apparent groundwater recharge effects.
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T he calculation range of water balance method

Fig. 1
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Table 1 Caleulated results of groundwater recharge
from precipitation infiltration
Fl HMME BOKAE WSROk R
/-0 KE/ mm ES /km?2 /i m3
820 0 0.3 26.8 0.0
821 24. 8 0.3 26. 4 19.6
822 31.3 0.3 26.4 24.8
823 0 0.3 26.4 0.0
824 0 0.3 26.3 0.0
825 0 0.3 26.3 0.0
826 52.2 0.3 26.2 41.1
827 10 0.3 26.2 7.9
828 0 0.3 26.2 0.0
829 0 0.3 26.2 0.0
830 0 0.3 26.4 0.0
831 0 0.3 26.6 0.0
91 0 0.3 26.6 0.0
92 0 0.3 26. 6 0.0
93 0 0.3 26.6 0.0
94 17.6 0.3 26.6 14. 1
95 0 0.3 26.6 0.0
it 135.9 107. 4
4.1.2 fMEmRAE)E
M PN () ] R
Quriy= K* M+ B+ Ix Tx 10" (10)
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W BE % (m) 57 A TEE TEE TR Y T s h
FR B HE(d) o

A T AN e B R S A SN i, O e
T ARSI . BB BRI A ROR, MR
() 32 TR A% 4 A SR BeEAT, B0 8 20 H- 8 A 25
H.8 H26 H-8 H27 H,8 H28 H-9 H1H,9 H2 H-
9 H 5 Ho #HEmALT J5l gy 1 R m LU U8R, 454
TAEX EKZ A, NBIREIX A NB 535 K HI 150~
200 m/d; AEATX K {HI 100~ 150 m/ do M FHA( H)
AR LR 2, Hh i AR A 67,29 J5 m3, )i
HEAH N 92.73 7 m?,

2 (!
Table 2 Calculated results of lateral groundw ater inflow (outflow)
Jim’
I B 8.208.25 8.26:8.27 8.289.1 9.29.5 &il
WRHAE  36.36 10. 47 10.95 9.51  67.29
s 24.89 9.55 26. 40 31.89  92.73
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Qzu= F* U Ah (11)
e Ah g KA AR IR m) s B Oy AKALAE BN s SR KB F Ok
X HIAR (km?) o

FRYEAKAL I B HE 22 HI 8 A 19 H- 9 A 5 HAK{EAE
Zor R I 2, r RIS Wk 4, 45 KEIUE N B RE
WAH 0 2, SMHEIUE 0 17, &V MR KE LR A1 367 47
Jim’.

Table 3 Statistics table of daily groundwater extraction

5 820 821 822 &23 &24 &25 8§26 §&27

828 829 830 831 91 92 93 94 95

8 40 40 40 40 40 40 40 40

9 20 20 20 20 20 20 20 20
15 10 10 10 10 10 10 10 10
16 100 100 100 100 100 100 100 100
53 60 60 60 60 60 60 60 60
57 0 150 0 0 210 0 0 0
63 160 160 160 160 160 160 160 160
71 40 40 40 40 40 40 40 40
80 40 40 40 40 40 40 40 40
81 60 60 60 60 60 60 60 60
82 0 0 0 0 0 0 0 0
84 40 40 40 40 40 40 40 40
91 40 40 40 40 40 40 40 40
92 40 40 40 40 40 40 40 40
100 30 30 30 30 30 30 30 30

40 40 40 40 40 40 40 40 40
20 20 20 20 20 20 20 20 20
10 10 10 10 10 10 10 10 10
100 100 100 100 100 100 100 100 100
60 60 60 60 60 60 60 60 60
0 0 0 0 0 0 0 150 0
160 160 160 160 160 160 160 160 160
40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40
60 60 60 60 60 60 60 60 60
0 0 0 0 0 0 0 0 0
40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40
30 30 3 30 30 30 30 30 30
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Fig.2 Zonation map of groundwater level variation

from August 19 to septem ber 5th
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KA Qe T NIBIKEE; Quem N BT WK & Qua N

TENB AN K

T NBIKE N 1482 75 J7 m? 10} 83 B0 38 A 35 4k
MR K SN 1382 89 J7 m?, #MARECH 93% , W# 5.
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Table 4 Calculated results of storage change

TS K m 0- 1 1- 2 2-3 3- 4 4-5
A km? 15.39  6.73 3.05 1.85 1.50
FEAE/ Jmd 130.82  171.58  129.59  110.07 114.49
TGy K m 5-6 6- 7 7-8 8- 9 >9
I F/ km? 0.73 0. 66 0.65 0.55 1.76
EAR/JTm3  68.00 8523  97.19  92.68  367.83
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Table 5 Calculated results of river water leakage for recharge
Ji m?
s TR il il Bk A% EANE
] ~ WwE WAR SR whay it

1367.47 97.4 92.73 67.29 107. 44 1382.89

4.2 SRR H

Sy T HE— 25 SREE VT K Y5 — A SR A8 AR K
B LI 5 ho0 2k S, AL 4 X AT 2K B
B ] 3 7 DX 1 B 12, 2 k2, J6 00 3 767 X 16 B 14. 6
km® o VARG LR, L R 6.
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Table 6 Calculated results of water balance in each division

Ji m3
e - i) ) m PEAKANEB WEAS

AN =N 5 N . N
i EER ERE pue maR AmE BGOE
B 702.89 97.1  47.57 55.83 49.2 742.53
b 664.58 0.32  45.16 11.46 58.24 640. 36

fE 6 FIAN, N B 56 IR, 98 ve i KR HL BT Ak i N B
Yy MR NS HNA = 742. 53 1 m?, ([ TE N8
NG HL R KRR 53.7% 5 NB AN ERAR I T8 NS Ab o
i 640.36 J7 m?, d I AIBANE L R OK IR 46. 3% . IR
JAIA) 7K YR b 5 A ) I I dse KoK AL b FHIRE BE 6. 823 m,
TA[TE N 35 5% K PR 25 R R
5

RIS ANB K &4 1 482,75 J5 m?, i3 N iB#h
UK R 1 382,89 J7 m?, W EB AN A R BN 3%,
o 742,53 )5 m® (UK AN B T NB 5T 00 K98 63K
i, KR b B Py R O I s KoK A b TR JE 6. 823 m,
MR ARG RO B R . BRI R AT TR SRIEVE W R KR
MR LK.

AR YR 52 KU 4 1R BR 1, R A 1) 8 e, K B B
KGR BRI A5 R R G b /K I Ta), 328 21 % /K8
HBE B 7 23 R AR A R, DU 3R BCRE k2 feak 3 1L,
VLA I8 78 ) Hh T 7K (R R A A 1
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