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Three-dimensional visualization of model results
or
Does the Matrix have you?
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Why 3D?

1. Matrices?
2. Error checking
3. Comprehension

4. It's cool
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Overview
Pre- and post-processors HODLOW 2005 The U Gelogica S
Generic 3D software
File manipulation

Examples — primarily MODFLOW

ftp://ftpext.usgs.gov/pub/cr/ar/little.rock/clark/3D/
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Pre/Post
Processors

Visual
MODFLOW

&) visual MODFLOW Pro - ¥isual MODFLOW Premium - Integrated groundwater modeli

e 4

OR GROUNDWATER MODE

o

LING

-

FREE SHIPPING! Visual MODFLOW

ree

ETAI.I..ED DESCH.IPTID

Catalo

M e slettar!

W COWNLOAD DEMO )

i DISEEIJNT

¥Yersion 2009.1 now released!

Visual MODFLOW is the industry standard in three-
dimensional groundwater flow and contaminant
transport modeling software.




Q?) Groundwater-vistas.com - Groundwater Yistas - Complete

P re / P O St File Edit View History Bookmarks Tools uglp
*‘@ - e B | | http:ffwww, groundwater-vistas.com/gwy/product_info.php?products_id=43
processors K&

| Groundwater-vistas.com - Groundw... |

/ /i
GROUNDWATER . VISTAS

My Account | Cart Contents | Checkout

Groundwater
Vistas

Free Catalog! . ! DETAILED DESCRIPTION

Reqister to receive Free
Catalog

Newsletter!

Free S5G E-News
Enter E-mail:

A Complete Groundwater Modeling Environment

Order & Payment Groundwater Vistas (GV) is a sophisticated Windows graphical user
Shipping & Returns interface for 3-D groundwater flow & transport modeling . GV couples a
Privacy Statement powerful model design systerm with comprehensive graphical analysis tools.
Price Guarantee Developed by the author of ModelCadTM, GY is a model-independent

Links Page graphical design system for MODFLOW MODPATH (both steady-state and
Contact Us transient versions), MT3DMS, MODFLOWT, MODFLOW-SURFACT,
E— MODFLOWZ2000, GFLOW, RT3D, PATH3D, SEAWAT and PEST.

r:"r:a OQUNTS )

The ad}vanced'(.stochastic) versiorj of Groqndwateri ‘.-'iste;s proxf.ides the‘ i;ipal




P re/ P O St ¥) GMS 6.5 - Groundwater Modeling System Overview - Mozilla Fi
File Edit VYew History Bookmarks Tools Help

Processors Ob- c

# GMS 6.5 - Groundwater Modeling Sys... |

B |0 http: v, ems-i.com/GMS/GMS_Overview/ams_overview, html

GMS Overview

-~ A

SOFTWARE PRICING

ONLINE ORDERING

Overview

The GMS 6.5 is now available! We are optimistic that the new features and enhancements will
make GMS more productive than ever!

GMS is the most sophisticated and comprehensive groundwater modeling software
available! Used by thousands of people at U.S. Government agencies, private firms, and
international sites in over 90 countries, it has been proven to be an effective and exciting modeling
systemn. GMS provides tools for every phase of a groundwater simulation including site
characterization, model development, calibration, post-processing, and visualization. GMS supports
both finite-difference and finite-element models in 2D and 3D including MODFLOW 2000,




3D viewers

Model
Viewer
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ZUSGS

science for a changing world

USER’S GUIDE TO MODEL VIEWER, A PROGRAM FOR
THREE-DIMENSIONAL VISUALIZATION OF GROUND-WATER
MODEL RESULTS

Open-File Report 02-106

U.S. Department of the Interior
U.S. Geological Survey




9 Tecplot - Plotting and Data ¥Yisualization Software: Products & Services - Mozilla Firefox

3D Viewe rS File Edit Miew History Bookmarks Tools  Help

6 - c Bl |J btk § e, becplok, com)productsfindex. aspx

J Tecplot - Plotting and Data Visualiza...

Tecplot

Enjoy the View”

products support academic showcase news & events downloads

Tecplot 360

Tecplot Focus Tecplot Products
Tecplot RS

Tecplot SDK

SMS

Horne = Products

Training

Te C p I Ot 158 Tecplot 360 »

Third-Party Products A complete CFD visualization tool that helps analyvze, explore and understand complesx
simulation data.

SMS Gateway free trial | features | faq | requirements | purchase | support

o Free Product
Upgrades

« Extended \1
Technical
Support X

» Exclusive Weh Tecplot Focus »

Content
An engineering plotting tool that 1ets vou quickly plat and animate mass amounts of complex

s Learn more data.

m free trial | features | faq | requirements | purchase | support
Free Newsletter

Contours is your
one-stop source for
Tecplot updates, news

and information. Tecplot RS »




3D viewer

gk layers2.sxd - ArcScene - ArcInfo

File Edit View Bookmarks Selection Tools Window Help

3D Analyst ¥ | Layer:

=) [0 RASA_Pts
®
O Rrasa_fullex

ArcGIS
Arcscene

+
+
+
+
+
+
+
+

Source
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3 D Vi ewe r %) visIt Yisualization Tool - Mozilla Firefox

Edit  Miew History Bookmarks  Tools  Help

"N W Nl go i hktps:

Downloads Documentation What's New

Index | Contact

About VisIt

Screen Shots :
Gallery

FAQs

Vislt
SORNI/ARE

UCRLYWER-22957 2
legal and privacy notice

Last modified: Avugust 12, 2009

Done

&
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Pixar

Rendering — translating all data into a single

Frame of film
-each frame is 1/24 of a second and takes about

Six hours to render (some as many as 90 hours)

) pixar How We Do It - Mozilla Firefox
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X Find: | bov MNext W Previous »
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To code or not to code

Does the model produce
- Importable file types (xyz, netCDF, VTK)

- Brick Of Values (BOV)

- none of the above (wrapped fortran, other
binary)



Model files

rojects', MERAS"  model' transient' data’ TopLay13.txt]

E_":‘TEM File Edit Search Wew Tools Macros  Configure  Window  Help

Be ‘D BSRkE = 2T DY R R e =
& 132813 —605.43487549 —610.777099%1 —623 6463623 —648 15386963 —676.7366333 —695 63232422 —695. 47924805
TopLayl3.tat 43047 —-6£21.82989502 —£37 52130127 —£54 98858643 —£79 £3183594 —706.01403509 —705 07299805 —687 09240723 =
’ .55645752 622 05236816 —641.10314941 —661.06994629 —651 90881348 —£95.0100708 —-695.59143066 —677. 751647
Mmeras_ —579.97485352 —608.14239502 —633.75311279 —655 . 74707031 —673 . 79785106 —684 8380127 —683 58276367 —670.81
563.7701416 -593 50891113 -627.24377441 -649 63549805 —-665.87426758 —-674.93371582 —-675 . 27612305 —-667.517
572.5479126 —602.13049316 —627.9815063% —648 22265625 —662.55090332 —670.62701416 —672 24798584 —665.124
-592.65545654 —615 23681641 -635.9342041 —-652.63763428 —-664 7142334 —-671.93579102 —674 32531738 —-672.433
—-616.72369385 —-633.34631348 —-648 97143555 —-661.92937061 -671.60266113 —677 . 894942627 —6080.60406494 —679.
—641 44158936 —653.47399902 —664.94287109 —674 54919434 —681 85778809 —686 . 92041016 —689. 73388672 —6B9.
65.20385742 —-673.91278076 —-682.24310303 —-689. 04620361 —-694 00378418 —-697 42736816 —-699 69592285 -700.398
7.19482422 —693.87280273 -700.02258301 -704.45738574 706 . 88464355 707 .7010498 707 35821533 -705.47753
—707.08874512 713 24822998 71821514893 720 .6394043 720 284179659 717 .91882324 714 36682129 -709.91
725.0135498 732 46557617 -737.44134521 -738.13684082 734 46313477 728 27978516 -721.18322754 =714 023
—741.35943604 752 3223877 -758.90270996 -758.06030273 —749 73583984 738 61096191 727 .491382129 717 .28
—756 . 25030518 773 52850342 784 20727539 782 13781738 765 9442749 748 11535645 732 6027832 -719.11
—-768.72644043 =795 67547607 -814 66992188 -812. 94453008 -781.31707764 -755.00402832 —-735.84924316 -719.1
—775.67126465 —814 95758057 -548.48962402 853 72766113 —789.97009277 756 . 78015137 737 . 41326904 -7158.3
-771.27709961 -820.52502441 —-871.10913086 —-900.0269165 —-781 . 97668457 —-755.01690674 —738.52105713 -719.0
-750.4732666 -796.51477051 -838.08874512 —-853 35821533 -800.06311035 -773.21393926 -750.29504395 -726.69
—719.19372559 -757.7166748 791 .08587646 508 84838867 —799.2923584 -789.10089111 -761.69335938 -733.13
—-683.9416503%9 714 09765625 -741 46972656 —765. 32946777 -780.92376709 792 6003418 -75%9 00561523 =727 .70
—643 35339355 —670.18713379 —690. 0657959 714 46606445 732 64001465 —-740.06408691 —721.87219238 -701.0
614 42681885 —630.93945313 —647.32897949 —665 07470703 —678.00952148 —681 12890625 —670.51934814 —658 55
580.75646973 -593 37646484 —-606.29022217 -618 68304443 —-626.88391113 —-627 12591553 —-617 . 22918701 -602 .89
—545.97674561 -556.18164063 -566.66638184 576208369141 58306370215 -585.33428955 583 . 26263428 -581.2
—509.61169434 518 97875977 528 46160889 537 3692627 54519152832 551 82354736 558 87548828 L6748
385864 —481 78753662 —491.37969971 -500.72845459 -510.86657715 -522 41487285 -538.52514648 -556. 63562012
715576 —444.81201172 —455.10394287 —464 97235107 —478.6103515%6 —496.83013916 -520.09954834 546 57141113
7969 40834234619 —419 51177979 427 73361206 —444 93786621 —469.78128052 —499 96865845 533 81591797 -
601 -372 6262207 —385.73001099 -386 65246532 —-408 52200317 —440.42663574 —-476 . 55697632 -514.832971191 -55
07 —336.05856323 —355.79974365 —341 77502441 —372.80505371 —411 658585205 —451.98098755 —492 50567627 53
60669 —290.29379272 312 . 46118164 321 70315552 —-350.87255859 388 68292236 —428 92175293 —-469.39703369
5696 —-244 01576233 -273 35241699 -293 27282715 -330.31591797 367 .52209473 —-406.74771118 —-446. 25494385 -
8.99313354 —236.69543457 271 63305664 —307.87188721 345 78076172 —384 4005127 —422 96032715 —461 . 03155
17664 202 28788757 —244 25732422 -284 06549072 -323.00305176 —-361.34625244 -399 17315674 —-436.62396024 -
=175.11740112 —-219. 04864502 —260.24365234 299 50873906 —337.40853882 374 .48538200 —411.36972046 —4458.6
04 —312 47015381 —348 44943237 —384 44332886 —421 60855103 —460.94030762 -502.64941406 545 47357178 &
9336 —-320.72216797 —-355.0637207 -391.14584351 —-430.6343689 —-474.05001831 -518.9776001 -559.17456055 -585
66 —259. 57006836 —291.3371582 —322.88769531 —356.438:29346 -394 75231934 439 50506592 —437 49139404 -530
16 —232.51132202 —261.03756714 —288 42364502 317 .32086182 —352 20080566 —397 78057861 —449 464050259 —49
5415039 -206.66230774 —-231.61508179 -253. 73030396 -275. 56872559 —303.06912231 -347 89382935 -397.53115584
5 -127.40065%002 157 4309082 -183.89196777 —205.91407776 —223. 45724487 —237 75582886 —254.09915161 299
9.61722565 —-110.87519073 —140 24360657 -165 84292603 —-186 61225891 —202 83584595 216 84362793 234 6151
96063 —-97.1992569 -127 24066162 -153.05560303 -173 47265625 -189.1289978 -202.93734741 -219.43862915 -24
5 —85.9131546 —118.719100%95% —-145.57365417 -165 59378052 -179.65409851 191 52110291 —204 78536987 -221 .4
76.90409851 -115 43296814 -143 . 06280518 -161.91960144 172 46139526 —-180.79501343 -190.11505127 -201.405~
4

[fa Explorer [ 5P Document Selectar JL' 2 J

EzlExp File: TopLay13.txt, 1622378 bytes, 414 lines, PC, ANSI

o e




Language of choice

Grid_format

File Edit Format Run Options ‘Windows Help

j=—1 #=0 gridHRAP sStarts at elewment =ero
precip = 0 #reset precip
iRow gridHEAP:
i=3+1
nexIndx = nexHRAP.index (iRow)
precip = float (nexPrecip[nexIndx]) *gridRatico[j] + precip
#check if current hasin sawe as prev hasin - add precip,

or print it out

Python
Visual Basic
C

H#print stri{j) + ' hasin ' + strigrldBa31n[j]] + ' gridlines ' + strigridlLines)
J+1 = gridLines gridEasinl]j] —
sustn[gridBasin[j]].wrlteistr[grld
precip = 0O
H#if int(strmonth)
# s=ys.exiti)

File Edit ‘“iew Project

Ao S E-Hd &
a8 =2
Form1.vh

|3t utilMod

Buld Debug Data

S| =

Tools  Window  Community  Help

2 b

> 10:

Form?.wb [Design] “utilMod.wh | Start Page

'error ' + strmonth + day + year
errorfile.writestrmonth + dav + wvear +

2| = EEISES
2l il
=] | My Project

Help +- (%] Application. myapp

18] AssemblyInfo.vb
El2 TSV AR &ah

L ] ] _;I Resources.resx
int main (int argc.

j | wBinaryHeadLay2Visit
rojects', Reednexrad\nctoasc.c]
File:

0 =

Edit  Search

BESlkBE

Wiew Tools Macros  Configure  Sindow

+ j Settings. settings
«d] References
i bin
HOLD
__iabj
=] Forml.vb
] utitod.vb

nctoasc.c char *argv [])

int i, j. counter:

char inputdate[11]:

FILE *out_file;

char infile[150]. outfile[150]:

int ncid, hrap %or id. hrap vor_id. hrapz_id. hrapy_id.
const =size_t start[] = {0.0}: ~#netCDF stuffx”

const size t count[] = {HRAP_Y, HEAP X}
float HOTYOT

int 1l mor., 1 _wor. 1l _hrap =. 1_hrap v
short int preciparrayv[HRAP Y][HRAP x]:
HRAP hrap. latlon:

float value:

~#netCDF stuff=*

]

amnountofprecip id:
enetCOF stuffers

:r.hds")J

if {argc == [~ E]Solution Explorer ,'_:|Data Sources

else
printf {"USAGE:

return 1;

2) sprintf{inputdate. "%=", argv[1l]):

nctoasc MMDDYYYYHH-n" ) ;
) BinaryHeadLay2¥isit Attributes

=

e et e £

@ Explorer ﬁ Document ...

ol

| Project
il

1

Filz:
utilMod, b
utilMod, b
utilMod, vh

Description Column
||

4y 1 Unused local variable:

Unused local variable: util

Unused local variable: ‘L' util
o'y utilMod, b

utilMod, b

Unused local variable: util

i 5 Unused local variable: 'cal' util j

e Ervor List || Task List | =] Immediate Window | =] Output

Feady Ln 1809 Col 55




Tecplot — water levels

:5 heads.lay - Tecplot

Edit Plot Insert Data Frame

\,
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Tecplot — native file

€. TextPad - [D:4BRC projects'MERAS GIS  lay7.dat] —|o| x|
File Edit Search Wiew Tools Macros  Configure Window  Help g X

L BsSkBE =R DV L T e

ITITLE="HEADS"
lay7. dat YARTABLES= "XFIELD", "YFIELD", "HEADS", "SP"
' ZONE T=394 J=414 T="stressPeriocdl"”

(: (j' 179193 . 671775833 1603975 32827416 —999 1001
(@) |r1§; - 180803 .015903819 1603975.32822416 —999 1002
187412 .360031802 1603975.32822416 —999 1003
300 I 184021 .704159789 1603975.32822416 —999 1004
INes 185631 .047968201 1603975.32822416 —999 1005
187240.392096188 1603975.32822416 —999 1006
185549 . 735904604 1603975, 32822416 —999 1007
190459, 080032587 1603975.32822416 —999 1008
192068 .423841003 1603975, 32822416 —999 1009
193677 .767968986 1603975 32827416 —999 1010
195287 .111777402 1603975.32822416 —-999 1011
196896 . 455905389 1603975, 32822416 —999 1017
198505 . 800033372 1603975.32822416 —999 1013
200115.143841788 1603975, 32822416 —999 1014
201724 487963775 1603975 32827416 —999 1015
203333.831778187 1603975.32822416 —-999 1016
204943 .175906174 1603975, 32822416 —999 1017
206552 520034157 1603975.32822416 —999 1018
208161.863842573 1603975, 32822416 —999 1019
209771.20797056 1603975 32822416 —999 1020
211380.551778972 1603975 32822416 —-999 1021
217989.895906959 1603975, 32822416 —999 1027
214599.240034942 1603975.32822416 —999 1023
216208 .583843358 1603975.32822416 —999 1024
217817.927971344 1603975 32827416 —999 1025
219427 .272099327 1603975.32822416 —999 1026

61622731 1603975 32822416 —999 1027 _j:J

[

EG‘ Explarer ’,ﬁ' Document ...




Tecplot — water use

.
© windows Media Player
P

YWITHDRAWAL

950000
700000
500000
400000
Sdaoo

240000
180000
140000 . )
100000 Mow Playing =
g ¥ MewPumplayz
E0000
45000
35000
25000
20000

15000
12000
9000
000
5000

Stress Period 22




Tecplot - Error checking

© Windows Meda Piayer

e

RowPTEg
——

00:32

rtYear 2005 s

Library Rip Bum Sync

é WMedia Guide

WITHDRAWAL
1

o 0.875

0.75

0.625

0.5

0.375

0.25

0.125
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Tecplot — reservoir model

© windows Media Player

r —
o W Library Rip Burn Sync % Media Guide
— —
FEREN CEIN
| 10 | | 1 | p NIE 3 5 | Aed soli0s 0 rano 1 R JORGAN
hy [ J Led § Ledt : DO 5 a?L‘II{_ )
EDIHEN
N TRATIO
o
,
4 JUU A o UU
& difiss 00:44 O n

USGS
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Vislt — water level

USGS

d <o) Ej_!_x_

#H WK * - ) V

DB: test68.bov
Cycle: 68

Surface
Var. simHeads
—600.0

325.0

50.00

~225.0

—-500.0
Max: 563.5
Min: -999.0

user: brclark
Sun Oct 11 19:53:06 2009

P



Vislt - Water level comparison

Y, an

Surface Surface
DB: lay2.bov DB: alvmspé82.bov
Cycle: 20 Cycle: 68
Var: simHeads Var: simHeads
Z-min: -9990 Z-min: -999.0
Z-max: 8010 Z-max: 800.5
Surface Surface
DB: dlay7.bov DB: mcagspb87.bov
Cycle: Cycle: 68
Var: simHeads Var: simHeads
Z-min: -999.0 Z-min: 9990
Z-max: 552.5 Z-max: 563.5
[ h
& é
-
user: brclark user: brclark
Mon Oct 12 14:54:57 2009 Mon Oct 12 16:07:02 2009

Py




Vislt — BOV format

E_f TextPad - [D:\BRC" projects’ ¥isIthtest1l.bov]

Eile Edit Search Miew Tools Macros  Configure  Mindow  Help

1 = SR=ALYE

TIME: 1
DATA FILE:

Coding — [EI%T;? 5IZ
100 lines TARIAB

g Explarer | 57 Document ...

File: testl bov, 254 bytes, 10 lines, PC, ANSI

W\

(\

a2 USGS

v 2= B

~merastmnodel-transient~neras

tr hd=

23



Model Viewer — solute transport

.
© windows Media Player - 2

@ > 7 mm; 7 Libra Ri Bum Sync é‘ Media Guide
€ | ry p v -

'-«El;l

PR
I ageXsec_9sec 00:09 ¢ 0O || L ’ 1 L D) —
-

ZUSGS :



L 3] HyperCam - Mozilla Firefox

om/'hc!
| | HyperCam

HYPER
CAM

™ SCREEN RECORDER
HyperCam

ese Po

HyperCam™?
114 y awailable fo o Download

ot HyperCam

fideo In
Purchase

HyperCam

ppo rt

Change Log

tutorial, dem
=1

X NO SPYWARE
5 NO ADWARE
X NO VIRUSES
SOFTPEDIA
certified by www.softpedia.com

7 CERTIFIED Y

FINDMYSOFT.COM
 SAFE TO INSTALL

HuperCam

h *ax®

&

T

25



ArcScene fIy through

e ol R

"

| le TS

Ly




Animation Manager

Kevframes l Tracks Time Wiew ]

Time Scale; j 1.000 ﬂ [ Wiew enabled tracks only v Restore state after preview

ckmn

cckf

wkbg

Camera krack 1

&dd time. ..




Animations on the web

) UsGs Arkansas Water Science Center - Mozilla Firefox

Simulated Water temperature

DB: T-3_3_2009.vtk
Html e
: Embayment Project Pages - Mozilla Firefox

22 USGS Arkansas Mississippi Embaym...

Search the AR wsC Mississippi Embayment Regional Aquifer Study

Javascript

HEN) e

Information Center

Selected projects

=
3
H

Links

Simulated Dissolved oxygen, i USGS IN YOUR STATE
DB: DO-3 3 20
Cycle: 2009

About the USGS
Arkansas Water




WYSIWYG

(not always)

Watch out -

Odd rendering (ghost layers, dropped
frames, etc)

Power point disasters (video acceleration)
— Test it!

&

USGS

29



d

Library | Flug-ing | F_'ri'-.-'.Eu::_I,I | EiEu;:l.Jrit_l,l | D | M etwiork, |
Flayer | Rip Muzic | | Burn Ferfarman

settings.

=& default buffering {recommended)

{ " Buffer | seconds af content

YWideo acceleration

advanced video acceleration setting selecked, Click Restare Defaulks
ko use the slider,

ddvanced. .. F : Diefaulks

)
W\

(\

[

Windows
media player

30



USGS

brclark@usgs.gov
501 228 3655

Examples
ftp://ftpext.usgs.gov/pub/cr/ar/little.rock/clark/3D/

Brian R. Clark

U.S. Department of the Interior
9/ 24{ 109

U.S. Geological Survey



