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Visual MODFLOW and its application on groundwater simulation

—A case study on Luancheng county of Hebei province

JIA Jin-sheng' TIAN Bing’ LIU Chang-ming’
1. Development of Planning Commission of Hebei Province Shijiazhuang 050000 China
2. College of Resources and Environmental Sciences Hebei Normal University Shijiazhuang 050021 China
3. Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101  China

Abstract Numeric simulation method is one of the ways and means on evaluating the groundwater
resources and simulating the occurrence and development of the natural hydrogeology process. Visual
MODFLOW is the most popular standard visualization software package approved by the hydraulic
scientists and technicians on simulating the groundwater flow and contaminant transport in the
world. It has great visualization and simulation function. Forward and inverse particle — tracking
Zone Budget and compatible with other common software such as GIS Excel and Surfer are its
chief characters. The authors simulated the groundwater flow in Luancheng County using Visual
MODFLOW and drew a satisfied result through the calibration and validation. The mathematic
model can reflect the practical hydrogeological condition of the research field. It can be used to pre-
dict and manage the groundwater resources of Luancheng County.

Key words Visual MODFLOW  groundwater simulation Luancheng county

20 50 70

@ 2002 -06-07
49871020 49801003 49890330 —4 -2 01220703D
1972 -



72 26

20 70 90
1
20 70
} 30
IGWMC
P. ven der Heijde - ¢
5
HST3D Kipp 1987 SWIFT Gran
well  Reeves 1981 Visual MODFLOW McDonald and Harbangh 1994 °
Visual MODFLOW MODFLOW Visual
MODFLOW
1 Visual MODFLOW
MODFLOW The modular finite — difference groundwater flow model USGS
McDonald and Harbaugh 1988 Harbaugh and
McDonald 1996 MODFLOW MODFLOW
(OMODFLOW )
MODFLOW ©)
@ Surfer Excel

GMODFLOW
Surfer AutoCAD

78

MODFLOW
Darcy
COMA P b AR A L T DAl S e 0 T G o W 1 o !
MODFLOW b R i BT T P B
TR B 8 Bk i I i b
1 MODFLOW e e i kA
1 MODFLOW

Fig. 1 Features of an aquifer system that can be simulated by MODFLOW
MODFLOW



2 Visual MODFLOW 73
MODFLOW SIP
SOR PCG2 SSOR
MODFLOW Stress Peri-
od Time Step
MODF-
LOW
MODFLOW
MODFLOW
2
MODFLOW SR RN N
360 X360 <18 2
Visual MODFLOW Fig. 2 Model grid for simulating three — dimensional
groundwater flow
Waterloo Hydrogeologic Inc. MODFLOW
1994 8
MODFLOW MODPATH
MT3D PEST
2
MODFLOW ’
e oh o oh o oh o Oh
5. Kﬂal +ay Kway +az Kxaz W—Ssat 1
1 K. K, K. Ty z LT & L W
T ' S
L' ¢ T
MODPATH 2
o nVx o nVy o0 nVz
3, + 3, + 2. =W 2
2 Ve Vy Vz LT ' = %
w T
MT3D
9. o o ) q;
5 =5 D; 3. o, Ve + G+ DR, 3



74 26

3 C CL' ¢ T =z, L
D, Vv, LT ' ¢ T!' C
CcL' P % >R,
3
3.1
37°37 ~38° 114°30" ~114°50°
45~66 m 1 500
~1 1000
1990 —_—
20.5 km
12.2C 1
-3.7C 7 26.0C =10 4251C 191 d 2544 h
65% 1 644.5 mm 2.6 m/s 483.5 mm 1949—2000
80 % 7~9
397 km® 1990 31 333.3 hm?
328 609 1990 69 963 1980 60 884 1980
45 622 15 262
1990 33 422 1980
1.68 "
3.2
3.2.1
10
4 1 Q. 2
Q; 3 Q 4
Q
12
60~ 120 m 50~70 m’/ h m 30
~350m’/ h m 30 m’/ h m 1
3.2.2
0.25
0.2X10°~0.5x10° m’
15%
0.3x10% m’
88%

3~6 20 m



75

2 Visual MODFLOW
1
Table 1 Statistic data of drills in Luancheng County
Im I Im L1
/m [thtm! /m [thtm!
Well Well Thickness of Discharge Chdrdae.rlhm of Well Well Thickness of  Discharge per Chdrd(,t(%l‘lhtl(, of
depth . ) aquifer depth . ) aquifer
number aquifer per capital number aquifer capital
CKB21  203.60 23.99 31.19 14 422.20 30.59 30.59
15 96.30 54.40 43.52 CKB24  200.50 29.00 29.00
18 97.57 49.03 44.13 1 500.40 40.80 36.72
17 253.70 33.00 29.70 6 420.40 16.00 9.60
13 100.70 5.20 6.24 7 452.10 15.20 9.12
16 90.80 26.80 26.80 10 110.00 45.40 45.40
4 284.40 12.80 8.96 CK15  117.20 27.30 30.03
331.60 12.90 9.03 11 112.20 41.70 41.70
12 428.30 37.60 37.60 CK19 101.50 23.05 25.36
5 106.10 38.40 42.24 8 251.10 29.06 34.87
9 450.00 33.60 33.60
3.2.3 N
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0.81x10° m’ 1.0x10° m’
1949 3~4m 1990 15 m 1990 6 754
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Table 2 Partition table of hydrogeologic
parameters of the aquifer

K/ md’ S
Unit Hydral,ﬂi,c Specific yi(ild
conductivity
1 125 0.17
| 140 0.19
Il 100 0.16 4
v 115 0.14 Fig. 4 Zonation map of hydrogeological parameters in

Luancheng county
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Fig. 5 Fitting curve of the calculating data and observation

data in Luancheng county

3
Table 3 Statistical parameters of the calculating data and observation data
/m /m /m /m /%
Phase Mean error Mean absolute Standard error of the estimate  Root mean squared Normal RMS
1 0.07 0.10 0.05 0.13 0.63
2 0.00 0.07 0.04 0.09 0.43
3 0.07 0.09 0.03 0.10 0.49
4 0.00 0.08 0.05 0.09 0.48
5 -0.03 0.15 0.07 0.15 0.77
6 -0.14 0.14 0.03 0.15 0.81
7 -0.01 0.14 0.03 0.15 0.81
8 -0.10 0.18 0.09 0.20 1.06
9 -0.09 0.20 0.10 0.23 1.23
10 -0.05 0.20 0.11 0.23 1.24
11 0.02 0.17 0.09 0.19 1.05
12 -0.06 0.14 0.07 0.15 0.85
3 5 0.14 m
3.5
1990
1991 1 1996 12 66
6 1991 1 1996 12
4 1991 1 1996 12 265
0.5m 48 18.1% 1m 3 1.1%
1994 1996
4 0604 2
0606 —2# 0607 1%
4 1990 1996
1996 923.8 mm 1991 485.5 mm
1994 260.5 mm
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Fig. 6 Fitting curve of observation and simulation data of groundwater table in Luancheng county
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