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Rainfall Infiltration Recharge Partition Based on Winpest Inversion A nalysis
SONG Ci,XU Mo
(Chengdu University of Technology, Environmeni& Civil E ngineering College, Chengdu 610059 China)

Abstract: In the numerical groundw ater flow simulation of areas with complex hydrogeological conditions, the rainfall infiltra
tion recharge rate is usually assumed, which results in complicated model parameter identification. In this study, Modflow soft
ware was used to develop the Winpest inversion model, which can optimize hydraulic conductivities and rainfall infiliration re
charge partition based on the fitting betw een the measured and simulated w ater levels. T he model w as applied to Bibanpo tunnel
zone in XX County of XX Province. T he results showed that the rainfall infiltration recharge of the study area can be partitioned
initially according to the different layers of surface outcrops, and then the partitions can be divided again based on different ele
vations and optimized to realize the higlr precision fitting of initial groundwater seepage field. T he Winpest inversion analysis
met hod can reduce the blindness of assumed rainfall infiltration recharge and thus offer a more efficient and faster approach for
modeling the initial groundwater seepage field with complicated hydrogeological conditions.
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Fig. 1 Hydrogeological conditions of the study area
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Fig.2 Plan view of hydrogeological model
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Fig.3 Crosssection view of hydrogeological model
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Table 1 Initial inversion values of hydraulic conductivity
. BBERL (me d)
AR bRl

K, K> K; K4

8. 626 288x 103 0.867 717 8.843 135x 103 0.693 212
Y  8.630 772x 103 0.873 213 8.883527x 103 4.319 292
Z  8.681299x 104 8.628 450 8.720084x 103 0.699 440
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Table 2 Initial fitting results between

the measured and simulated water levels

MR ALG S WHKAL/ m BERUKEL m HIERAKALILE 22/ m
DK 980+ 330 2121.78 2 111.39 10. 39

DK 982+ 820  2206. 81 2 225.82 - 19.01

DK 983+ 415 2220.20 2 238.36 ~18.16

DK 987+ 925 2019. 64 2 037.02 - 17.38

DK 989+ 305 1946. 74 1 963. 06 - 16.32

DK 991+ 315 2 098. 47 2 089. 39 9.08
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mm/ a, ¥ N EEANBRE o R 0 12; R, I FIZE 169 mn/ a,
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PEWT JE IR R, K 5 1 e X5 AR 23 1B — ANl S K S0
b5 B G, LK P TE A 7L, DM 22 M KA R A LA B
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Fig. 4 Initial partition of rainfall infiltration recharge
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Table 3 The fitting results after the first rainfall

infiltration recharge partition

WKL B — R a By JE - HIURKAL

MEARS T kb m AR A% m A2 m
DK 980+ 330 2121.78 2114.41 7.37 10. 39
DK 982+ 820 2 206.81 2217.1 - 10.29 - 19.01
DK 983+ 415 2220.20 2230.23 - 10.03 - 18.16
DK 987+ 925 2019. 64 2023.85 - 4.21 - 17.38
DK 989+ 305 1946.74 1 950. 26 - 3.52 - 16.32
DK 991+ 315 2098. 47 2 100. 48 - 2.01 9.08

HARFLE K, HERIX, L DK 991+ 315 JifE X8 s f i
B2 2 150~ 2 250 m H.IX 455 = 2670 B, 1 S0 T 28 1
FL DK 980+ 330 412250~ 2550 m 35 A, thihm, &
oA, MhAAEAR R, BRI G 3 BT R K 1) PO R A X
(RO A FH i, £ B BB NG BB AH R 0 15 0 T, FLA K
IR N TR T

(2) X F Ky HEEX P PUAS AL, B IS A Ik
AN R BRI, L DK 982+ 820 AL DK 983 + 415 /K A7l
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T T R — AN BE R NS A i
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2 200~ 2 450 m [ FE Y ], MR s o 2 AHAR I AL DK
982+ 820 1 DK 983+ 415 4 2 000~ 2 200 m ¥ F23E
B, MO, JB 1 K B2 X . DMEAE BRI NIB AN A B
PN A TRIEL AR 0T, AR b 38 DRSS AR T 55 (0 M R KA Bl L
EHL XN
3.2 ZRHgRMEK

BT BRI, BL 2 200 sk N oy ek, ¥ K IEREIX
580 Ru Ml R ISR S N2 AN X Ry X I i P2 Y T b
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2 000~ 2 200 m, HFFEHR AN BHMEEB A TZE 100 mm/ a, F
Z13 mm/a, XN FERNAB R o, B0 09; R, X mifEl
FElA 2200~ 2 500 m, HBERYAB AN Sk W ZE 115 mm/
a, 2 15 mm/ a, NV ENAB RS a, b0 1.

PL2250 m Sk bt M K, HEEIX 90 4 Ry Bl R
AN ANBRANG X Ry X SFEVE HER 2 150~ 2250 m, FFRY
NS AN B 2N A TS 160 mm/ a, 522522 mn/ a, St )
FER NI REL 001 N O 155 Roo X FRYE 24 2 250~ 2 500 m,
BT NSNS IS 2 B KO 2 180 mm/a, 75 25 mny/ a,
R AN B R 0, R 0 17,
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Fig.5 The second infiltration coefficient partition
4
Table 4 The fitting results after the second
infiltration coefficient partition
= e, o — e =
mgeimy VR KRB RAL RAG
" KB m  BAEZEm A K/ m
DK 980+ 330 2121.78 2118.39 3.39 7.37
DK 982+ 80 2206.81 2210.02 -3.21 - 10.29
DK 983+ 415 2220.20 2223.96 -3.76 - 10.03
DK 987+ 925 2019.64  2023.02 - 3.38 - 4.21
DK 989+ 305 1946.74  1949.60 - 2.86 -3.52
DK 991+ 315 2098.47  2097.39 1.08 -2.01

HIZ& 4w, G PO B T N B A 25 i 0 DX L R OK
RN KA 55 S B LB 7K A7 22 BRSNS, e I AT 1 KIS AT
Winpest fE84 X 5 31 28 $HEAT 00 RV AT 21 5k PEAE 1 452 00

4

TEFEIN T BB 45 B> KA S, & & s AT
Winpest SEHRBEAT & K255 R B0, LUk S0 HL K
REF R RN o DI FLAR AL B AU A1 DL, i o BT 25 2
& R BRI R WK 5K 6.

M1 5 AT AL, AR ALA S Z I K 4ORE N 0. 81 m, iR
/N0 28 mo AR KA FISE B bR K AL R R
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Table 5 The final fitting results betw een

the measured and simulated water levels

WA B ZA 4K A
I A T A v
DK 980+ 330 2121.78 2 121.09 0. 69
DK 982+ 820 2 206. 81 2207. 62 - 0.81
DK 983+ 415 2220. 20 2220. 89 - 0.69
DK 987+ 925 2019. 64 2018. 86 0.78
DK 989+ 305 1 946. 74 1 946. 37 0.37
DK 991+ 315 2098. 47 2098. 19 0.28
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Table 6  The final optimization results of hydraulic conductivity

A BIERK/ (m d")
J7 1) K4 K> K; K4

X 1.710 920x 103 0.867 717 8.843 135x 103 0.693 212
Y 8.630 772x 103 0.864 011 8.866377x 103 4.319292
7 5.288 439x 10° 5.076 302 8.720084x 10° 0.699 440

(1) FEAERLR 2 g AN [ JZ A4 A 00 3 AN ANIRT
PER ABAME DX, 200300 Ry RawRa, Foh Ry HIEE W AS
HEE N Z 127 mm/a, 2 17 mm/ a; R, W ZF 169
mm/ a, #1223 mm/ a; R3; N Z 150 mm/ a, 25 20 mm/ a.

(2) BER N B AN 45 W] R4 X G Re B ik IR B4 R AR
IS, THAT R Ko ACAM L 2200 m\ 2250 m 4Lk
J UK Ry 53 N Ry M R WIS, Ry JRI3 4 Ry B Ry P X
o UAER Ry X ZERERAZ A EY 100 mm/ a, F25
M 13 mm/ a; R ITZE N 115 mm/a, 75015 mm/ a; Ry 1]
MZEH 160 mm/ a, £Z= 22 mm/ a; Ro, T ZEH 180 mn/ a, 5
Z= 25 mm/ a.

(3) FEHLPER NB 5> X5, 1 R H Winpest B8 X4
URiB 1% BT WOR, BEALL KA R SE B 7K A i i B4 e 7
HHULA, 25 LIS Z B R a5 HE 9 0 81 m, B/ A0 28 m.
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