%51 % Ha i EBR B2 Earth Science Vol. 51 No.4
2026 44 H http://www .earth-science.net Apr. 2026

https://doi.org/10.3799/dqkx.2025.230

ETHEERMNE KERMMZEFIRKMESH R E

Bl OBV BEFLKEFLE OHELCNRELCHERALEL TER’
1 AS K% ERIREE, L& 200092
O RFAKREE LA T IRKTREE LT, Lk 200092
3. b E gk A AR IR AR A PR 3] 4k A ST ST AT, LK 100081

T OE N TSR SRR S DX B AL R AR U R T T B R 3R A 320 Y ek O 8 SR K R A B B
FETETT 2L AR50 20T I DX Ml 2 S IR Y KB R b 2 ORI Ak K B A Ak L | TR K B K SCHE TS U W 3 B TR
WO F B 3R, R I M B XK SCH BT S 400, 76 1 BTG BRI R) , R AT 1 K ST TR0 4 38 Ak AN (] I 0 3 06 AR o R AT A
32 JEE R 3 2, 2R Visual MODFLOW 3D X 7K SCHh 5328 56 dob 72 47 BB RS 401, 3 Jo s vtk SC b o 224, A & A A [ iz
AL 7K AL S HsF A b R A AT UL 55 SR AR S 45 SR A — 3, DA DI 256 A o 12 S B S B 5 b S B 4 K ST b B S 8, (T
O 7 T b, YT R A3 AT 3 0 R A R R IR i S

KW W RKIEER MR K AR SCHE BT S0 s AR A S 80U TR BT

FESES: P642 XEHFS: 1000—2383(2026)04—1463—13 %5 B #9:2025-03-27

Inversion of Hydrogeological Parameters of Landslides in Water-Rich Coal-

Bearing Strata Based on Numerical Simulation

Zhou Jie"?, Mu Kangdi', Zhang Yufang®, Ban Chao', Liu Chengjun', Yang Zhongmin®, Zhou Huade', He Jiajun®

1. College of Civil Engineering, Tongji University, Shanghai 200092, China

2. Key Laboratory of Geotechnical and Underground Engineering, Ministry of Education, Tongji University, Shanghai
200092, China

3. Railway Engineering Research Institute, China Academy of Railway Sciences Corporation Limited , Beijing 100081, China

Abstract: Taking a landslide area in Guangdong Province as the research object, Visual MODFLOW is used to process the
elevation data of landslide area and establish an accurate 3D model combined with the geological exploration report of landslide
area. After the three-dimensional landslide model is established, the corresponding model parameters are calculated and input
through the field hydrogeological test data. Then, the numerical inversion method is used to simulate the hydrogeological test
process. By inversion of hydrogeological parameters, the numerical simulation results of observed well water level at different
positions are consistent with the actual measurement results. Thus, the hydrogeological parameters closest to the actual site are
determined. In this paper, the hydrogeological parameters of the landslide area are obtained from both numerical simulation and

theoretical calculation, and the results obtained by the two methods are not very different. Therefore, the numerical simulation
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method adopted in this paper can more conveniently obtain the hydrogeological parameters of the landslide area. The obtained data

can be used to accurately evaluate the influence of groundwater on landslide, and provide scientific basis for landslide prevention

and control and improvement of regional hydrogeological conditions.

Key words: water-rich coal measure; groundwater; hydrogeological test; numerical simulation; parameter inversion; engineering

geology.
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Fig.4 Geological hole layout and initial water level contour diagram of landslide area water level
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Table 3 Hydrogeological parameter setting of CS-57 pumping well
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A SR = 7K A7 S ik A KL A g A AL 85 SR N S ) 4
SEAAW) G, DN B 22 1% 2 500Ch S5 2 305 3 b 52 B 114 7K
SCHL BT S A AR SO G R, R A R KL ETK
FEU SR IKEE S, XK AL B IR AR /N K-8 i3
FHK, K, R FZ5 0 K ZR X T A ] 25 a) £
FE Y tie 5 S0 45 Ry & py B ] DA K B X
i 7K SC A B AE B 3 i R R 8 A0 o B 4 SR
T8 0 B R 0 B R T o T B OC E L, KR

DT SHUE R TAE &, 25 K 43 BT 9 7K SCHE T
ZHOT R RIE KRG,

B 9RIE 10 BR T CS-47 . CS-7T"Hh K H-AEHh K
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W27
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®5 CS-S"HAFARUMHISHILE

Table 5 Pumping well and observation well parameter settings of CS-5"

FeH B4t ] (d) {5 1k 1A (d) il 7K B % (m/d) {5 K Sk (m)
CS-5"il K It 0 0.694 —607.2 194
NI 1(obs1) 0 0.694 / 204
WL 2(obs2) 0 0.694 / 204

R6 CS-4'.CS-THAHKIMRSHITHEER
Table 6 Calculation results of hydrogeological parameters of CS-47 and CS-7" pumping wells

I AP RBIERBK, (m/d) b1 23 ZHK (m/d) TEBEREK. (m/d) WKRES, HKES,
CS-4 0.368 1.10 0.103 4 5.00e-5 0.17
CS-5 0.100 0.15 0.103 4 5.00e-5 0.17

RT CS-5"HAKIKLMRSHITHER

Table 7 Calculation results of hydrogeological parameters of CS-57 pumping well

2 R BEFREK, (m/d) ML BE R K, (m/d) T HBERMK(m/d) K RHLS, BIKEES,
RS 1.200 0 1.500 0 0.103 4 5.00e-5 0.17
Tl 0T 0L 0.000 6 0.000 8 1.03e-04 5.00e-5 0.05

62 64
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52 54 56 58 60
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34 40 45 50 55 60 65 68 3536 39 42 45 48 51 51 56
K9 CS-4 K BB MUK A7 B R A EZ (B2 m)

Fig. 9 Pumping well numerical simulation of water level drawdown contour of CS-47 (unit : m )
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Fig. 10 Pumping well numerical simulation of water level drawdown contour of CS-77 (unit : m )
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R8 CS-SHAABRRMESERBITHER
Table 8 Calculation results of permeability coefficient of car-

bonaceous shale in CS-5" pumping well

RSB ERL ML ERE REBERK

i —1
b= K.(m/d) K (m/d) K.(m/d)
TR I DU 0.000 568 0.000 838 1.14E-04
H
K.= (6)

i i 55 RS 7 R ROE X CS-5T K I 45 )=
AT RO, BB B TR O 38 1 R BN SR S TR

3 HERHI

B—ih B K RS H
PL CS=47  CS=T7Hl 7K F: oy Jit 70 F 47 S A, AR 4l
M E RS 5 AL LR AT CS—47 . CS-=7 K I 3 J2 1
R — MDA )R L R T, AR B E R
5 A 2 il K R A ) g R AR — B, A R A
B g b vR2E X R R AT B Y K SCHL B2
BOnT 5 B8 08 5 v 1 b s R A B 1 S R K SC AR A
32 EEHMEKNMBESHS

CS=574h 7K - Fr ik 1 1 2 R | 2 B b 25 n
TE) B4 65 T DL 2, 3l &2 A b )2 (o A5 7K S i R 4% 14
TN Z 38 o B3 A A B 45 SR 5 S BR 3 KGR 56 T A
PR E B8 2T X B, IR RE VA R S iR
AN, R0 3 R BOE A B BT 00U b )R B 5
FHEAL S S B E S RN IR T 2 A H
JZ T 25 R A BE
33 SHREER

CS—47F1 CS=774l K - 1 B8 — oy b 25 Wl )22 2
AEENBEE, K38 ERB(K, K, ME T

31

8082

62

60

57

4 45 48 sl 54 57 60 63 65
11 CS-57h K I BB ALK L B PR A B R (B3 m)

Fig. 11 Pumping well numerical simulation of water level drawdown contour of CS-57 (unit : m )
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Table 9 Inversion results of hydrogeological parameters
It e o Kﬁfif{ﬁ " Jiﬁfifﬁ ﬁffﬁiﬁ kRS, GKIES,
e+ Wibs 0.368 1.1 0.103 4 5.00e-5 0.17
BRI
CS-5° bR Ry 1.2 1.5 0.103 4 5.00e-5 0.17
GRJEF) i 0.000 6 0.000 8 1.03e-04 5.00e-5 0.05
ST Wb 0.1 0.15 0.103 4 5.00e-5 0.17
(WK It)

ey 1, b 20 K M B R B SR L 3l 3T Visual
MODDFLOW #2454 32 3t 1 B0 5 5 B 08 I 25 5 7
XPHG B E T AN [F B JZE 98 i RECRIGE K BE T, &
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PRI, i 2 95 35 P 1 58 55 7 Vi B AR A 1 A b
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PR T AR B AR e M, R SR TE HE AT B B
N 2 F % RS R K B Bl B 3h A AR AL i b 5T
W HIE RN AT, 1K 28 fb 2 3
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ENORUDTIE IR
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