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MapWindow GIS Framework

e Developed by Students and International

Collaborators [T

° Open Source E@wsai#- GhERAAA - awide e @O [
standards-based | = -
programmable | fomimee v o 75
GIS for: /’“ | s -
— Visualization Over 130, 000 downloads from &

www.MapWindow.org

— Data analysis
— Modeling

— Custom GIS
development

. AdoptedbyEPA | =

X 62.423 Y:-52.899 Lat/Long

"L\Geospatial Software Lab
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It started with a white box...

e The core MapWindow
componentis @
programming object
(think "MapObijects”) that
can be added to a form
iIn Visual Basic or other
languages supporting
ActiveX

8

Ildaho State University

L\Geospatial Software Lab

P Project1 - Form1 (Code)

|Fonn _:J ILoad

Private Sub Form Load()
Dim sf As New Shapefile
sf.Cpen App.Path & "\basiﬂ.shp"
Mapl.AddLayer sf, True

End Sub

Zoom In

Zoom Out

Here
zoomy




...and a graphical user interface...

&* MapWindow GIS - World
File Edit VYiew Plug-ins Shapefile Editor GIS Tools Help

o A Programmable DB 8- ObEQad- auwade c@® [
GIS that supports: | e

. . . —1 Graticule
—

— Visualization 0 s oty
. Mational Capitals
— US Stat

D G TG G n O |yS I S Coumri:ssoftheWorld

. Ocean Depth

— Modeling

— Custom GIS
application
development

gv@=200RR

o

X 62.423 Y. -52.899 Lat/Long /4

e

Ildaho State University

_ o L\Geospatial Software Lab MapWindew



...and plug-ins.

Automatic Watershed Delineation
«Water Quality Analyst

*Streamflow Analyst

PhotoViewer

*TIN Builder/Viewer [z

*Grid Wizard
Model Manager
*BASINS

SWAT

/4aho State University
L\Geospatial Software Lab

& Streamflow Analyst

File View Optons Help

B-h-sErFQ

Time Series | Frequency Distribution |
NORTH FORK BIG LOST RIVER

1| Seasonal isker | Annual Box 4|
HORSE NEAR CHILLY ID

Summary | Plot Options | Extreme Events |

[~ Flow Statitics

Flow cfs

900

800

Arithmetic Mean [105.1

700

Geometric Mean 53,65
Maximum [1410

@
2
g

Minimum |95

@
8
g

Standard Deviation |158.5

Coefficiant of Variation [2.512E+04

I
&
g

Stream flow, cfs

w
8
3

Quantiles

N
8
8

10% |19
25% |24

100

ian, 50% |37

= 75% (102

0% [307

# Flow Observations 20637

BEX]

B-h-sgErpFEH=-2Q

Time Series | Histogram | Probabilty | Monthly/Box Whisker | Seasonal/Box Whisker | Yeary/Bax Whisker | Ov. ¢ | » Summary | Data Sources
USFS-NF - North Fork Big Lost River above Summit Creek PotOptons | Plot Enhancemerts |
~Choices
_ 1 Ihh I~ Y- Axis in Log Scale
§ 15.0 s pmel o T ~Time Series
%  Line € Point © Both
B I~ Show Contrl lines
E 125 1
8 B -
»
]
& 100 % =
8 % Show Best Fit Line
i I Show Control lines.
2 75 -l AR SR R -2 SR
z
w
4
2 50
S 2 " Connect Means
& : & Connect Medians
3
w25 ¥ Box Plot Description
Jul Aug Sep oct
99 Date

Date Selection Date Range
Plot Parameter: [TEMPERATURE. WATER (DEGREES CENTIGRADE) UL

. =l | start: [1995 | [lanuay -
Station [[ISFS-NF - North Fork Big Lost River above Summit Creek S || enae [ =] [ =

Locations.

Selected Locations: 27 [ ijma Road Creek

View Comments.

Photos

Add Locaton

AvailsblePhotogrphs: 3 [ Burma Road Creek 3

View Comments. |

|

Adapnao |

Aftributes of Current Photograph
Notes:  None

Date: 8372001

Direction Unknown
¥ Viewthe entire photograph (without scrol-tars)

Copyto cupbc-ul Close

|

MapWindew



See www.MapWindow.org

MapWindow.org
-Downloads
-Sample code
-Discussion forum
-Bug system
-Source code
-etc...

Ildaho State University

©) MapWindow GIS - Downloads - Mozilla Firefox
File Edit Bookmarks

@D 600

View Go Tools Help

-6 http:/fwww.mapwindow.org/download.php

v| @« [[Gl

- MW |I| Hydromap Geospatial... 4 My English Advisor []] 15U 15U WebMail A Dex m FOX 0 Zions m Small Business - FOX... A Delta | | AmEx

Create and Edit

SHAPE
FILES

a’MalendOW”
GIs

Open Source Programmable
Geographic Information System Tools

Download Now

Products »| MapWindow Mailing List

Site Tools ?| Please enter your e-mail address to receive occasional notices ahout MapWindow {about three or four

Software Sample Code _|mers and developers should consider subscribing to additional mailing lists to track

- P oning, and discussions in the MapWindow forums.
Links Script Directory

Make a Donati{ 5o rce Code Access ‘ Subscribe

ContactUs | submita Bug

Component
Support
Ifyou would like to contribute a component to this list, please feel free to add your listing. If you've written

a script for MapWindow, the online script directory is the place to submit it. You need to be a registered
MapWindow Team Member to contribute. Click here to register.

MapWindow GIS Components

Product Description

The MapWindow application includes the GUI, MapWindow

MapWindow GIS Application Interfaces DLL (which includes the I...

This is the MapWinGIS ActiveX control used by the MapWindow

MapWinGIS ActiveX Control application. This may also he ...

. Iy ‘l
UNIVERSITY

This is a sample Visual Basic 2005 project utilizing the
MapWinGIS ActiveX control to buil...

Sample ActiveX Project: Hike
UtahState Difficulty Analysis
UNIVERSITY
This is a sample MapWindow Application plug-in written with
Yisual Basic 2005....

Sample MapWindow Plug-in
Project: Path Analyzer

iz tho LHab Wdiator D, chl ahoraton: CMDC

Free Mapping
Software

Up To Date
Topographical
Maps. Creates
Routes. Requires

Survey
Education-rewardpath.c

Get DWG
TrueView™: Free
The preferred tool
for viewing and
plotting DWG and
DXF™ files.

v, dutodesk. comddwgt

Map & GPS asset
tracking

Track your assets
and vehicles online
or by using our
software
WAL SV G QiS. COM

Map Labeling for
Maplinfo

\Geospatial Software Lab

Done
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Demo...

N

J Hydrological Simulation Program - Fortran (HSPF): 17040204

File Edit Functions Help
- < « » | HHy N| B s
o || o ISl e = 80
g Perind  Impind Edit Ftable = =] R |
03 . FTable: |5.25 vl
5 “RCHRES 17
el Uil Lat ] : Depth (ft)] Area (acres)| Volume [acre-ft)| Outflow? (ft375)
o NH 3
8 . o 0 1661696 0 0 ons S|
w <
ol “Fehres is | 0.171265 18.82512 3.206259 2284501 NCols: |
= Rangeland R 1.71265 2069856 33.66687 105.399
3 21408 21.21895 4264036 152.8091 Import From
e 2676 £3.91729 76.50081 198.053 Cross Section
' ® REHRES'20 32112 £5.21838 111.0575 363.2382
J|5| [Fomesttand ! 55,1261 191.4159 £772.629 160787.2 Compute New
B 107.041 317.6135 19985.73 £90328.6
gl WinHSPF - Reach Editor - — —
il F-Curve for Reach 26 (26
’ ID | Description | Length (mi)] Delq erile Edit View Coordinates
11 29.07 |
2 |2 221 [ oK Eancal |13
D4 3 |3 341
4 |4 573 T T :
5 |5 13.15 90013 24 1 0
| 6 |6 1.88 679 14 1 0
7l 2| 7 7.27 19680 23 1 0
; 8 |8 286 8105 22 1 0
3 |3 351 800 15 1 0 z
10 |10 15.69 91394 21 1 0 *
11|11 15.12 97531 1 1 0 E
12 |12 21.48 96616 13 1 0 g
ea 13|13 315 2709 14 1 0
14 |14 14.01 6675 15 1 0
15 |15 1.06 0 0 1 0
16 |16 432 24256 20 1 0
| 17 |17 042 a8 19 1 0
A | ETables
0K Cancel FTables
L3 LI=_______—.___ — —
Tota 0.0 4]




Creating a MapWindow/BASINS
Project

&~ BASINS 4 - national*

File Compute Analysis Models Edit View Plug-ins GISTools Shapefile Editor Watershed Delineation

DB S YRKRPRAKAQ- i-B GawsD D o® o 7 & VBl

Converters  Help

Legend 1 x|
EIM Political
States O
[] Counties O
Hydrology
Cataloging Units O I

i@l Build New BASINS 4 Project

To Build a New BASINS Project, zoom/pan to your geographic area of
interest, select (highlight) it, and then click "Build”. If your area is outside the
US, then click "Build" with no features selected to create an intemational
project.

Selected Features:
<none>

Preview Map

ERT T
AP
L
W,
S
S

TS

X:1,170,330.00 Y:2,314,833.00 Meters

X:1170.33  Y:2,314.83 Kiometers

[




Creating a MapWindow/BASINS i
Project

&~ BASINS 4 - national*

File Compute Analysis Models Edit View Plug-ins GISTools Shapefile Editor Watershed Delineation ~ Converters  Help
DER S YVERRRAR: -8 aswsD O o®DH0 & o o« B
Legend ox|[f R _L A ¢ ) S
B Political i P ! ey ) R

States O Ve )f /ﬂ(“/ Vg ™
(] Counties O 1 Ll 1/.'( .-/ :
i [ f -

Hydrology _,} /:I ,._;? I‘h ') / . e g

Cataloging Units 0 I - S '-,I‘J“‘-L__/_ff' \?_ » /Jj /
LA VA B ¢
§ TN N { L ~ 4 -
\ —~ L N J P ! /—
¥ N M) ; ! f//’“ i
ST ™ / / ; J_/—-J:)I;’f{f‘xﬂ_/ Y A
g fd —— 5 0" N
Build New BASINS 4 Project [ o A Y {
|
/ °
To Build a New BASINS Project, zoom/pan to your geographic area of <] ' Y ‘. K 1
interest, select (highlight) it, and then click 'Build’. K your area is outside the L. . e {
US, then click "Build’ with no features selected to create an intemational ’ PR / e |,
project. 7 (
Pad P
/S .
- J
Selected Features: / J N . .
02060006 - Patuxert. Maryiand. [/ s - ’
} Y \ gz /_r-.» M~ l'
/ e S
| / jr’ % //_
4
[ Build ] [ Cancel ' S P \1__‘ i
“
4 <
) - o }J III J/:"\ -
e ¢ ™
Preview Map x| TN ! M jji TN
d j} AN ,f/ .\\ /f' v e .
I ot W f 7 \]{’ﬂ “y
. ——/ I
< udlf’ } 4 A [ t S
B 7o) A ~
S foh A LA W —\«_ .
s [ L-’_:’:)\“ x"-\_/':—:‘ '-_(
s 5 J
% T { f' N.v—-»“{*-—’
: ~J L/ A '
4 . N
) /—" _'“2 /\_,.- ™ _[_J
- [ S »
A = \ﬂ B s
X: 141312400 Y:2.12412400 Meters  |X: 1.413.12 Y:2.124.12 Kiometers | []




&

Linkage to GIS g

@0 Oatc.OpenMLExamples - Microsoft Visual Studio Academic Edition | m p I e m e n'l' bo‘l‘h 'I'h e O pe n M |

File Edit View Refactor Project Build Debug Data Tools Window Comn

S-a-sd@ smm 9. @0 e -aya LINKAbleComponent and MapWindow plug-in
i TP 586y interfaces

)7? SimpleRiverOpenMIComponent.cs* | IElementSet [from metadata] &! IExchangeltem [from metadata] &} InputExchangeltem [from metadata] &' LinkableComponent.cs| < X || Solution Explorer-... v 3 X
g “4% Oatc.OpenMLExamples.ModelComponents.SimpleRiver.Wrapper.SimpleRiverOpenMICompon v = “@Initialize(MapWindow.InterfacesIMapWin m_MapWin, int ParentHandle) Y@ &R = é%.
g /// Surm'ary description for SimpleRiverOpenMIComponent. = B & Referen(. m
. FsummETy -« Map
[—j[ publ:.c class SimpleRiverOpenMIComponent : QOatc.OpenMI.Sdk.Wrapper.LinkableEngine,MapWindow.Interfaces.IPlugin ] -« Oatc
{ ..« Oatc
) public void Initialize (MapWindow.Interfaces.IMapWin m MapWin, int ParentHandle)|;| B ...« Oatc___
-« Oper
] |'_"_3 is a description of the plug-in. It appears in the plug-ins dialog box when a user selects | e oD Syste
[] wmaalnd S st e Moo msns st S n-—J | 4D Syste :

m

Now the model can interact with the map directly - @ e

& . o . . o ] Kernel32
| (through MapWindow.iPlugin), as well as with other 2 SimpleR
S .. &) SimpleR
1 models (through OpenMI. |L|n|<oble Componen’r) _ &) smpleR
3] /7THIS 15 CHe veroion numpber Or ChHe prug-in.  Yod can Teturn a nard-cod Az 2= oo '_"__C%] SiTPIEF_{ -
2] public string Vers:.od_] <« L) »
Properties v ax
) |T’_E is the Build Date for the plug-i You can either return a string of a hard-coded date
2] public string BuildDacel;l M
S , B2l &
[ |_.';‘n’:e:‘. the user opens a project in MapWindow, this event fires. The ProjectFile is the file name of the |
3] public void ProjectLoading(string ProjectFile, str:.ng SettlngsScrlngﬂ |
) | /Plug-ins can communicate with eachother using Messages. If a message is sent then this event fires |
3] public void Message (string msg, ref bool Handled)] I
//This event fires any time there is a zoom or pan that changes the extents of the map.
H public void MapExtem:sChanged()| |
| v T e e e - This approach serves as a design pattern that could

s — YT integrate OpenMI| more tightly with
Output - ArcMap, for example.

Show output from: -

% Error List| =] Output [a Find Results 1 |3 Find Symbol Result< K

Ready Ln 55 Col6 Ché INS



OpenMIl Model Manager

&~ BASINS 4 - 02060006*

I Observed Data Stg
Water Quality
—] Water Quality 4
WDM Weather

CSV to Shapefile Converter { '

Document Launcher
GIS Tools

] Bact¢
—O weatditor
—] NAW

B[] PointSc a
Perm

Watershed Delineation

+ -
hp shp

v

File Edit View | Plug-ins | GISTools Shapefile Editor ~Watershed Delineation ~ Converters  Help
Q@ S  EdtPlugins Tal 43 shb st eI V. T
Legend Scripts... " ]
Eﬁ AccountingUn : - / ‘
Cataloging Un Archive Project Tool

EIM Political
Urba |
Cour
Cour
EPA

State /
Urba ) I“

B Transp
Majo \ i
Bl Soil, La !
Ecoregions (Level lll)
Land UseIndex
Managed Area Database
State Soil
02060006ned

U UsTILuveH |

EOOOo

Preview Map
("\
\\
2
.~

[X: 342.29  Y: 4,362.66 Kilometers ‘X: 34223400 Y:4,362,665.00 Meters




Linkage to GIS

&~ BASINS 4 - 02060006*

File Edit View Plug-ins GISTools Shapefile Editor Watershed Delineation  Converters  OpenMI  Help

DB &% YVEKPRRKUKA K- i-E sl W s P

Legend

Tx OpenMI Model Manager 0.2

I:E Accounti
v| Cataloqi
B Observed D)
—] waterQ

—] waterQ
— wbMw

_| State Soi

Preview Map
L"\

\

|-- Loop management
|-- Iteration manager
|-- Trigger

Next steps include:

| weatner| | Models, Tools, and Components .
j Landscape Model * Build a better OpenMI
Bacteria M M M
 weane | Models .a Configuration Editor
- nawaa| || |- Landscape m del o -
500 pointsoud| | |-~ Groundwater Model Manager”.
Permitcl || |-- Simple stream
B Political |__ SWAT H
2 oy ||| -~ HSPF
7 countyd || |-- Weather simulation c
x| Tools * Infegrate geospatial
/| State Bo . . . o .
urnaf | I Clip Grid with Polygon data processing at time
5@ Tansporiad || |-~ REProject Raster
7 waiorrq || |-- Reproject Vector Streamflow Model zero — and su bseCIUenT
o soil,Land | || |-- Interpolation
sl || |- Convert raster format steps as needed.

tf;ig: Components

* Building a true
temporal geospatial

N3
Sk Ve W
Srite R

Py
Y L

X: 301.06  Y: 4,360.62 Kilometers X:301,058.00 Y:4,360,621.00 Meters

1

GIs.
T w9



An Integrated Time Series
Modeling + GIS Scenario

r?b OpenMI Model Manager 0.2
' 7 : 7 " @ > Mr River
Models. Tools. and Components N.C. Hourly Greenvile ' ourly Discharge Flood Flood St
o (Time Series) 00d Stage
Precipitation Urban (Model) (Time Series)
Models (Time Series) Runoff B
|-- Landscape m del (Model)
|-- Groundwater RDE![V'
|-- Simple stream (Raster)
[-- SWAT
|-- HSPF Flooded Area
|-- Weather simulation (Geoproc)
Tools Flooded
|-- Clip Grid with Polygon Area >
|-- Reproject Raster (Raster) FI{Daslter to Flooded Area
|-- Reproject Vector (Ggggrgg) (Polygon)
|-- Interpolation P
|-- Convert raster format @(— Intereect
Components (Geoproc)
|-- Loop management Structures
|-- Iteration manager (Polygon)
|-- Trigger <€ Flooded
Damage ) Structures
| <€ C'?fatctiy SET?:;Z‘E Census (Polygon)
Tracts
(Time Series) (Geoproc) (Polygon)
4aho State University
13 of 33
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An Integrated Time Series

Modelina + GIS

T OpenMI Model Manager 0.2

————

Q000 — O— :
e ——— & . ity
0 poo Houy  Oreenvile " (Time Series) (,5:232” Flood Stage
Models (Time Series) Runoff (Time Series)
Legel|| |- Landscape m del (Model)
=] |- Groundwater g 2’1
_E |- Simple stream (Raster) _ Map
:: ﬁ\g’;\g Flooded Area
|- Weather simulation (Geoproc)
||| Tools Flooded
||| |- ClipGrid with Polygon Area
|- Reproject Raster (Raster) F:Dasller to Flooded Area
E[J]|l I~ Reproject Vector (Ggggzll) (Polygon)
|- Interpolation
|- Convert raster format @
——||| Components
|- Loop management Sg ulctures
|- Iteration manager (Polygon)
||| |- Trigger
Damage Structures
] Cost by Summarize (Polygon)
L MDB Tract by Zone CT?::;’:
(Time Series) (Geoproc) (Polygon)
——] NAWQA Study Area Unit Boundaries O
lf [[] Point Sources & Withdrawals
Permit Compliance System A
1M Political
Urban Area Names -
County Names -
County Boundaries 0
EPARegion Boundaries 0
State Boundaries O
Urban Area Boundaries O

[ Transportation

M osacicomooan - .

Preview Map

linchaegquaks 2 260 faet

enario

'shed Delineation  Converters

s oat @ VBl

Help

c41
o

0 1500

L 1 1 1 1 1 ' I J

3000

o
o
o
! =
) s
"
L)
Bl
-

+t~] O

X: 751.14  Y: 2,216.09 Kilometers

X: 751,140.00  Y: 2.216,092.00 Meters
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An Integrated Time Series

Modelin

T OpenMI Model Manager 0.2

————

a+ GIS

enario

L HODO
File|| - [ TarRiver 'shed Delineation ~ Converters  Help
| WEETGSRAECTHRGTR] | 1 c Ty vt MoutCochore [ TEig >0 .. .
0 Precipitati Urban (Model) (Time Series) GO s Pa VB .
Models (Time Series) Runoff
Legel|| |- Landscape m del (Model) by
=] [ Qmundwater (Raster) N
_E |- Simple stream L [
e Flooded Area i Flood Stage (13 FT)
—ll o (Geoproc) r Greenville, NC - Sept. 15-20, 1999
|| |- Weather simulation
||| Tools Flooded
||| |- ClipGrid with Polygon Area
|- Reproject Raster (Raster) F:Dasller to Flooded Area
E[J]|l I~ Reproject Vector (G:ggrzll) (Polygon)
|- Interpolation
|- Convert raster format @
——||| Components ¥y,
|- Loop management Ffulc ures o
|- lteration manager (Polygon) e
||| |- Trigger S Tt
Damage S Structures }_(,—
] Cost b ummarize (Polygon)
| MDB Tract 4 by Zone (.;r?::r:
(Time Series) ~ (Geoproc) (Polygon)
——] NAWQA Study Area Unit Boundaries O
l? [[] Point Sources & Withdrawals
Permit Compliance System A
1M Political
Urban Area Names -
County Names L]
County Boundaries 0 5
EPARegion Boundaries 0
State Boundaries O
Urban Area Boundaries O : i a
e
[ Transportation e —
Lo B - . hd
Preview Map q x| ik
> ]’
' Y
7 e £
1 inch equals 2 330 feet o 2:500 20 el L
Al AA sl O
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