40 4 Vol 40 No 4
2007 ( 163 ) NORTHW ESTERN GEOLOGY 2007 (Sum 163)

: 1009-6248(2007) 04-0101-04

( , 710054)
GIS
. P64 A
1
3
( y t
1995) ,
( , 2005, M anga, 2001) '
(Taniguchi , 2005; Holzbecher ’ '
, 2005; Reiter, 2001; Zshocke , 2005; B ravo
, 2002) (James, 1999 Ge, 1998; '
L apham, 1989) HSTD 1
30 )
1 ( ) i
, , , Feflow, Swift, HST
1 y 2
) 2.1 VS2DH
V S2DH (U SGS) Richard
. 2007-03-25; . 2007-10-08
(1212010331302)

(2977-),



102 NORTHW ESTERN GEOLOGY 2007

« ) /
V S2DH U SGS
20 80 V SD
VSDT (Healy, 1996)
, 1996 Richard
VSDT VSDH V SDH
V SDH
: Hsieh  (1999)
V SDH , V SD |,
V SDH

http: //water. usgs. gov / oftware / ground
water. htm|

222 SNITT
Sw ift (U SGS)
1975 Oillon
, 1978), ,
Sw ift
(line successive-over-
relaxation) (pecial matrix

banding and Gaussian elim ination)

GeoT ran
Sw ift forW indow (www . geotran. com)
2.3 AQUA3d
A qua3d V atnaskil
(www . vatnaskil. is)
/
1983 , 1994
(block
SOR) A qua3d ,

2.4 SYHEAT

SV heat SoilV ision ilvision
, SV heatD SV heatdD
/
SV heat ,
2.5 UTRA
U TRA USGS) Voss
/
/

: VUTRA DPD.1 (Voss,
1984, 2002), SutraSuite
SutraSuite 3

(UTRA ) (SutraPrep
SutreGU | ) (SutraPlot,
SutraGU I, M odelviever, G W -Chart
CheckM atchBC),
A rguONE
2.6 HST3d
HST 3d Kipp
1987 HST3d , 1997

(Kenneth, 1997) HSTD

Fortran ,

, http: //dept. cugb. edu. cn/Cugb _
W ree /kxyj/dow nload. agp
2.7 Feflow
FEFLOW (Finite Element subsurface Flow
system) WA SY ,

FEFLOW )
2.8 Tough2

TOUGH2/ 2.0
K arsten ( )



103

Itough ( ), Tmvoc (

)  toughreact (

) (Pruess , 1999)
2.9 HTDRAU
HTDRAU 1d HTDRAU 2d Jirka
/

CO: )

HTDRAU )

http: /Avww . pc-progress. cz/

(1) GIS GIS

, GIS
(2
(3
(References):
, o M 1.
, 1995.

, [J]
, 2005, 26 (2), 145-149.
Bravo, Hector R, Jiang Feng, Hunt, Randall J. U sing

groundw ater temperature data to constrain parameter
estimation in a groundw ater flow model of aw etland
system [J] W ater ResourcesResearch, 2002, 38 (8).

Constantz, Jm, Thomas, C.L., and Zelweger, Gary.
Influence of diurnal variations in strean tem- perature
on streanflow loss and groundw ater recharge [J]
W ater Resources Research, 1994, 30 (12): 3253-3264.

Duke, H.R. W ater temperature fluctuations and effect on
irrigation infiltration [J]. T ransactionsof the American
Society of A gricultural Engineers, 1992, 35 (1): 193-
199.

Ge Estimation of groundw ater velocity in localized fracture
zones from well tenperature profiles [J] Journal of
V olcanology and Geothemal Research, 1998, 84 (1):
93-101.

Holzbecher, Ekkehard Inversion of temperature time series
from near-surface porous sediments [J] Journal of
Geophysics and Engineering, 2005, 2 (4): 343-348.

R.W.,

computer progran V SDH for smulation of energy

Healy, and Ronan, A .D.Documentation of

trangort in variably saturated porous media-
M odification of theU . S. Geological Survey’s computer
progran VSDT [R] U.S. Geological SurveyW ater-
Rewurces Investigations Report 96-4230, 1996, 36.
Hsieh, P.A ., W ingle, W illiam, and Healy, R.W . V SD I-
A graphical softw are package for smulating fluid flow
and lute or energy trangort in variably saturated
porous media [R] U.S. Geological Survey W ater-
Resurces Investigations Report 99-4130, 2000, 16.
JanesR. Bartolino and Richard G. N isvonger. N umerical
simulation of vertical ground-w ater flux of the Rio
Grande from ground-water temperature profiles,
[ R ]
Investigations Report 99-4212, 1999.
Kenneth L. Kipp, Jr. HST3: A oomputer code for

central nev M exico W ater-Resources

smulation of heat and wlute trangort in three-
deiensional, groundwater flow sytens [R] U.S.
Geological Survey W ater-Resources
Report 97-4157, 1997, 149.

K. Pruess, C. Oldenburg and G. M oridis TOU GH 2U ser’s
guide, V ersion 2.0 [R] L avrence Berkeley N ational
L aboratory Report LBNL -43134, 1999.

Lghan, W.W. Use of tenperature profiles beneath

Investigations

streans to detemine rates of vertical ground w ater
flow and vertical hydraulic conductivity [R] U.S.
Geological SurveyW ater-Supply Paper 2337, 1989, 35.



104 NORTHW ESTERN GEOLOGY 2007

M anga, U sing Springs to Study Groundw ater Flow and
A ctive Geologic Processes[J]. A nnual Review of Earth
and Planetary Sciences, 2001, 29, 201-228

Reiter, M arshall
estimate horizontal and vertical groundw ater flow
components [J]. W ater Reurces Research, 2001, 37
(3): 663-674.

R.T. Dillon, R.B. and S.B. Pahwa Risk
M ethodology for Geologic Digosal of Radioactive
Waste [R] The Sandia W aste Ilation Flow and
Trangort (SV IFT) M odel, SAND 78-1267, 1978.

Taniguchi, M akoto, Uemura, Takeshi, Sakura, Yasuo
Effects of urbanization and groundwater flow on

U sing precision tenperature logs to

L antz,

subsurface temperature in three megacities in Japan
[J]. Journal of Geophysics and Engineering, 2005, 2
(4): 320-325.

Voss C. I., and Provost, A-M. SUTRA, A model for
saturated-unsaturated variable-density ground-w ater
flow with wlute or energy trangort [R] U.S.
Geological Survey W ater-Resources
Report 02-4231, 2002, 250.

Voss, C. I. A finiterelanent smulation model for saturated-
unsaturated,

Investigations

fluid-density-dependent  ground-w ater
flow with energy trangort or cheamically-reactive
single-gecies wlute trangort [R] U.S. Geological
Survey W ater-Resources Investigations Report 84-
4369, 1984, 409.

Zschocke, A ndrei; Rath, Volker; Grissamann, Christoph;
Clauser, Christoph, Estmating Darcy flow velocities
from oorrelated anomalies in temperature logs [J ]
Journal of Geophysics and Engineering, 2005, 2 (4):
332-342.

Present Situation and Trends of M odel ing Sof tware for
Groundwater Thermal M igration in theW orld

YN Li-he, L 1Qing
(X i'an Institute f Geology and M ineral Resources, X i’an 710054, China)

Abstract:

In the paper, the-current situation of modeling oftw are for groundw ater migration abroad is

introduced and main function of each softw are and development trend for the softw are are al® presented
It ispointed out that integrating with GIS, enhancing pre-processing and post-processing functions plus
some newn calculation algorithm wiill be the main development trend of groundw ater themal migration

modeling oftw are
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