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1-Physical models
2-Porous media models
3-Transparent model
4-Viscous fluid models
5-Electrical analog models
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1- laminar flow
2- scalefactor
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1-Stretched membrane model

2- Moire pattern model

3- Blotting paper model

4- Hybrid computer models

5- Deterministic or chance independent models
6- Stochastic or chance dependent models

7- Empirical or black box models

8- Conceptual or gray box models

9- Fully physical based or white box models
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1- Spatial dimension

2- Two dimensional areal models
3- Two dimensional profile modds
4- Quasi three dimensional models
5- Three dimensional models

6- Confined aquifer

7-Leaky confined aquifer
8-Unconfined aquifer

9-Mixed aquifer

10- Mixed aquifer

11-Double porosity or continum models
12- Discrete fracture models
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1- Gauss dimination methods
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1-Parameter estimation
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1- Hydrostratigraphic units
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1- Continum approach

2- Analytical

3- Numerical

4- Non — Point source pollution
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1- Point source pollution
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1- Land fills
2- Buria
3- River—Aquifer interaction
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1- Leaching requirement
2- Sea Water intrusion
3- Over—Exploitation

4- Intrusion
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1- Random walk method, RWM
2- Particle tracking technique
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2- Modified method of characteristics (MMOC)
3- Hybrid method of characteristics (HMOC)
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1- no - flow boundary

2- constant - head

3- ME: mean error

4- MAE: mean absolute error

5- RMS: root mean sguared mean
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MODFLOW - PMWIN EDUCATIONAL RELEASE
Compiled by Wen-Hsing Chiang (AUG. 1996)
VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 31 IN STRESS PERIOD 12

0 CUMULATIVE VOLUMES ~ 1.#%3 RATES FOR THIS TIME STEP ~ L**3/T
IN N
STORAGE = 0 11810E+09 STORAGE = 0.27639E+06
CONSTANT HEAD = 0.13345:+09 CONSTANT HEAD = 0.36412E+06
WELLS - 000000 WELLS = 000000
RECHARGE -~ 0.67580E+08 RECHARGL = 83740,
0 TOTAL IN = 0.31913+09 TOTAL IN = 0.72425E+06
0 ouT: ‘ ouT:
STORAGE = 0969025 108 STORAGE = 50605
CONSTANT HEAD = 0.155951:+08 CONSTANT HEAD = 43923,
WELLS = 020637409 WELLS = 0.63011E106
RECHARGE = 0.00000 RECHARGE = 0.00000
TOTAL OUT = 0.31916E 109 TOTAL OUT = 0 72464E +06
0 IN-OUT = -31488 IN-OUT= -38831
0 PERCENT DISCRLEPANCY = 001 PERCENT DISCREPANCY = -0.05

TIME SUMMARY AT END OF TIME STILP 31 IN STRESS PERIOD 12
SECONDS MINUTES HOURS DAYS YEARS

TIME STEP LENGTH 80400.0 1440.00 24.0000 100000 02737851:-02
STRESS PERIOD TIME 0.267840L: 107  44640.0 744.000 31.0000 0 848734L-01
TOTAL SIMULATION TIME 0.3153601:408 525600 8760.00 365000 0999316
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MODFLOW - PMWIN EDUCATIONAL RELEASE
Compiled by Wen-Hsing Chiang (AUG. 1996)
VOLUMETRIC BUDGET FOR ENTIRE MODEL AT END OF TIME STEP 31 IN STRESS PERIOD 32
0 CUMULATIVE VOLUMES  1.**} RATES FOR THIS TIME STEP  L**3/T
IN: IN
STORAGE = 0.25660L 09 STORAGE = 28780.
CONSTANT HEAD = 0325601 +09 CONSTANT HEAD = 0.31019E+06
WELLS = 0.60000 WELLS = 0.00000
RECHARGE = 0.17284L+09 RECHARGE = 0.4679TE+06
0 TOTAL IN = 0.75504E+09 TOTAL IN = 0.80693E+06
0 OuT: OUT:
STORAGE = 0.17422E+09 STORAGE = 0.12521E+06
CONSTANT HEAD = 0.46064L+08 CONSTANT HEAD = 51731.
WELLS = 0.53476E+09 WELLS = 0.63011E+06
RECHARGE = 0.00000 RECHARGE = 0.00000
0 TOTAIL OUT = 0.75505E+09 TOTAL OUT = 0.80705E+06
0 IN-OUT = -6912.0 IN-OUT = -11375
0 PERCENT DISCREPANCY = 0.00 PERCENT DISCREPANCY = -0.01

TIME SUMMARY AT END OF TIME STEP 31 IN STRESS PERIOD 32
SECONDS MINUTES HOURS DAYS YEARS

TIME STEP LENGTH 36400.0 1440.00 24.0000 1.00000  0.273785E-02
STRESS PERIOD TIME 0.267840E+07 44640.0 744.000 31.0000  0.848734E-01
TOTAL SIMULATION TIME 0.838944E+08 0.13982415107 23304.0 971.000 2.65845
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Aquifer
Unconfined aquifer
Confined aquifer

Pollution, Contamination

Leaching

Non point source pollution

Point source pollution

Functional
Finite el ement
Verification
Stress

Revise
Sensivity analysis
Uncertainty analysis
Advection
Interaction
Hydraulic head
Fixed —head
Reach
Extrapolation
Response
Dispersion
Scatter plot
Complexity
Prediction
Configuration
Zone
Discharge

Intrusion
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Corréation

Recharge

Finite difference

Radial flow

Steady state

Unsteady state

Element

Sink

Multi-layer well

Density

Granular

Interpolation

Period

Stress period

Graphical user interface
Particle tracking method
Method of Characteristics
Modified Method of Characteristics
Hybrid Method of Characteristics
Random Walk M ethod
Geostatistics

Matrix

Drain

Drainage

Simplification

Consistent

Water table

Cell

Flux

Grid=mesh
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Block centered grid
Mesh centered grid
Irregular grid

Quasi three dimensional
Simulation

Initial conditions
Boundary conditions

Storage coefficient

Transmissivity= Transmissibility

Hydraulic conductivity
Peclet number

Scale factor
Conductance

Segment

Code

Kriging

Time step

Compilation

Node

Module

Steady

AXi-symmetric
Vicinity

Septic tank

Black box model
Conceptual model
Water balance modding
Georeference

No flow boundary

Conventional
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Composite
Source
Unsaturated Zone
Transient
Anisotrope
Heterogeneous
Pumping rate
Injection rate
Aspect ratio
Indicator

Leakage
Infiltration

Partial penetration
Penetrate
Performance

Log

Stream

Hydrostratigraphic unit

Calibration
Seepage face
Target

I sotrope

Homogeneous

S e

glusls adlais
(Ol) JEwlel
ol

ONels

slis

398

O3S d9

el = iled

ol g3

(a8 6l539)) 05
las - Ol asl
(S8, oy ) a:2)
eely

oPoly )

AT

Ol

JC






199

&0 9 Jolio

&1y 9 b

JAA )l odlaiwl 1) a3 L;:LJUQO LRPRL u»ol;) J.\A 9 uM.u cg.j é.:Luo = Avva ¢;')1 CJL.A uL&b.QDU )f).a -\

S g )bl awdine 09,5 ¢ pa5 oKl  gwos 5 sla] by (slaJae AYYE (cage ( Sy ool Y

o) pole 0aSuisly ¢ g duped oSSl ¢ ey sla] (sla e AYAY Lo jues (s pol Y

4 398 ¢ w9 i 2 oMo sy (gilwand ATAS L jhien (ins g g Lojhes spolb —F

S35 g ool Clidss 183 ¢l O mlie Capde lojles gy ©lig ¢ SRS 0395 (ol Cadd Glesel

célo

36 655 5l g o Gl 8l e paass

12-
13-

14-

3908 6 6395 3l (e sl (Sagl ) (sl e panss
Anderson M. P. W. W. Woessner 1992 Applied groundwater modeling simulation of flow and
advective transport; Academic Press 381 P
ASTM 1996 Standard guide for sub-surface flow and transport modeing D 5880 The American
Society for Testing and Materials
ASTM 1997 Standard guide for developing and evaluating groundwater modeling codes D 6025
The American Society for Testing and Materials
ASTM 1995 Standard guide for conducting a sensitivity analysis for a groundwater flow model
application D 5611 The American Society for Testing and Materials
ASTM 1995 Standard guide for defining initial conditions in groundwater flow modding D5610
The American Society for Testing and Materials
ASTM 1994 Standard guide for comparing groundwater flow modd simulations fo site — specific
information D5490 The American Society for Testing and Materials
ASTM 1997 Standard guide for calibrating a groundwaterflow mode application D5981 The
American Society for Testing and Materials
ASTM 1997 Standard guide for describing the functionality of a groundwater modding code
D6033 The American Society for Testing and Materials
ASTM 1998 Standard guide for documenting a ground water moddling code D 6171 The American
Society for Testing and Materials
Bredhoeff F. and Phill H. 1995 Groundwater Modéd's Groundwater vol.33 no.4 pp.530-531
Chiang W. H and W. Kinzelbach 1998 Processing Modflow a simulation system for modding
groundwater flow and pollution
Chiang & Kinzebach 2001 3D groundwater modeling with PMWIN Springer 346 P
Domenico P. A. 1972 Concepts and Modes in Groundwater Hydrology Mc-Graw Hill New York
405 P.
Middlemis H. 2000 Groundwater flow modeing guidedine Murray-Darling Basin Commission
Australia



15-

16-

20-

21-
22-
23-

24-
25-

Prickee T. A. 1975 “Modeling Techniques for Groundwater Evaluation” in Advances in
hydroscienceval. 10 ed. V. T. Chow 1-143 New Y ork Academic Press.

Spitz K. & J. Moreno 1996 A practical guide to groundwater and solute transport modelling John
Wiley 472p

U. S. Army Corps of engineering 1999 Engineering and design Groundwater hydrology

Zheng C. G. D. Bennett 1995 Applied contaminant transport modelling theory and practice Van
Nostrand Reinhold 440p

Zeng C. 1990 MT3D A modular three dimentional transport model for simulation of advection
dispersion and chemical reactions of contaminants in groundwater system S. S. Papadopulos &
Associates 162 P.

Anderson and Woessner(1992). Applied groundwater modeling simulation of flow and advective
transport; Academic Press 381P.

ASTM (1997)- Standard guide for calibrating a groundwater model application- D5981.

ASTM (1986). Standard guide for sub-surface flow and transport modeling D5880.

ASTM (1985)- Standard guide for application of a solute transport modd to a site- specific
groundwater pollution.

Chiang and Kinzelbach (2001)- 3D groundwater modeling with PMWIN springer 346P.

Chiang and Kinzelbach (1998) Processing modflow a simulation System for modeling groundwater
flow and pollution.

Kimzelbach W (1996) Groundwater Moddling Elsevier Pub. PP 333.

Middlemis H. (2000). Groundwater flow modding guideline Murray. Darling basin Commission
Australia

Zheng and Bennet (1995). Applied Contaminant Transport Van Nostrand Reinhold 440P.



