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_ ['HE. process o1 creaung new: J/J
DIOGLUCGLS 1o existing broduct

known as “GIS Modeling”

» Typically this is not “modeling” as in a
Simulation model or a statistical model —
although it can be.....




loolstiors G1S Vioaeling,

)

Vianual:

* Runiindividual commanads (€e.q., Arcloolbox
wizards) to produce the desired output

Script

o Store commands in a text file that are then
executed

« Can include “parameters” that allow a script to be
used with many different layers or with different
settings

« Scripts can be written in Python, Visual Basic or
Arc Macro Language (AML)
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Tools oy GlS Viodeling

“Modelbu:lder moael

A=)

More later!

—_— Programming anguages '

* Use programming languages such as
Python, C++, JAVA, or Visual Basic

 Most flexible — but also most difficult!




Before Vou CHoBSE a nmodellng ool ana: star
[0 Work, there are a number or Steps: you
should go. through

The first, and most critical, Is to determine
what the OUTPUT of the modeling process
should be

* You can't go on a journey without first identifying
your destination!

* The “trip” can be a short one, or a long
complicated one!




Determiinimg: your: Ouipui

Ihings te ask aneut your output product:

Do you need spatially: explicit, or
| BN spatially'aggregated results (or both)?

— Spatially Explicit — Result is a GIS data layer
« E.g., Dissolving polygon boundaries to simplify the
land cover classes in a data layer
— Spatially Aggregated — Result is a number or a
set of numbers

» E.g., Calculating the total area of each habitat type in
a given county
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hINGS 10 ask apout Vour ouiput proalct:
= Spatially: Explicit - What form should the
final' produclt(s) take?

» Points, lines, routes or polygons?

Spatially Aggregated — What attributes
are needed in the table(s)?




ldentiy Possivlenpurs

INew: that you knew: what the: output
should contaln, Identiry the possible
InpUts

» [ ayers containing needed attributes

» [ ayers containing the needed points or
polygons

» [ayers that can be used to produce the
needed points or polygons

— E.qg., a point coverage that can be buffered to
provide polygons
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Develop: a Sirategy)

_ Oenrine best wa Y 101 “rmap. Jllf d
nag pre (0

Y A2

010)0/<
‘cartoon’ that /ays out individual steps,
[dentifying what the resulting layers and
attribute. tables will look like




Sample: Cartoon




Planriing yourmodel.

Often your model will'be: complicated
Withr several different intermediate data

layers

Even I ultimately you want to do an
automated modeling process, It Is a
= good /dea to step through the process
manually, studying each intermediate
data layer as you go along
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///,0 i Vlodel Isroblen

_ Question: Wiaat IS the: percentage: area o agricuitural
ana within 200 mi ol major reads in: INerthampion
Co.?

» [nput Layers

— RTFT100K — Line coverage - All roads with codes for major and
minor roads

— NHTM93S3 — Land cover polygons

Question: Which buildings at Morven Farm are within
1000 feet of both a Road and a Trail?

* [nput layers
— morven_buildings_stpl — point shapefile — buildings
— Morven_roads_stpl — line file — roads
— Morven_trails_stpl — line shapefile - trails
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dl grapnical tool 1or
utiomaliil ~moael bv:building &
work flow.

 Different (existing) components can be
linked together to create a nhew: tool
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Creating your:own 1loolhox

- . | x
ArcTod —
- New Toolbox g ArcToolbox
* 3D Analyst Tools
Add Toolbox... + @ Analysis Tools
: s @ Cartography Tools
: Environments. . . @ Conversion Tools
" ‘Cc + Coverage Tools
: + Hide Locked Tools + Data Management Tools
+ @oe + @ Geocoding Tools
< @G Save Settings > + @ Geostatistical Analyst Tools
+ e & & Linear Referencing Tools
+ @ ur  LoadSettings L | Pu:unlr«»ﬁlEI
+ @ Spatial Analyst Took - i & S
+ @ Spatial Statistics Tools ' Paste
> Remove
Rename
B & o
i > - [
Help
Properties
Favoites || & ~dJ 2




ModelBunlder:Screen
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Add arDara lbayer:
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Dragiinr dn existing 1ol

- BTN Edit  View Window  Help
+ ﬂ 30 Analyst Tools

8 At v “Na & &= $ =k o= e b

= & Extract

2 Clip

A Select

#° Split

A Table Select
= % Crverlay
j‘ Erase

A Tdertity Output
A Intersect Feature
A Symmetrical Diffe
A Union

A Update
Proxirnity

7 Buffer

2 Multiple Ring Buff

& Near

A Point Distance
= & statistics

A Frequency
A Summary Statistic s |
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Connect Data lbayer o) 1oo].

] e
** Model |;||E”
Model Edit Wiew ‘Window Help

g & »|me +| 2o

=[] @@= h |2 >

Note the color change once we connect!



Clictsonriier Buffers hox:10)oper
didlog o1 ddditiondl paranierers

Buffer. E]

. L?J Help

Input Features .
Distance [value or field]

ren_trailz_stpl_Buffer. shp

Distance [value or field]
@ Linear unit

" Field

Side Type foptional)




Clickson e Ouipit

EEX

Sl B o M b6 0 Val 10) N2 l IScraanie
W 8| s|=a & s elolels x]s p

“ morven_trails_stpl Buffer.shp

Help
morven_trails_stpl_Buffer.shp
D S akAGISDATAMorenimorven  tials-stpl. SO0K_buffer morven_trails_stpl_Buffer.shp

Mo description available

k. ] Cancel Show Help > >




Model Edit  Yiew MWindow Help

W & &Eel & o

@ &= &[S P

E RS
]

>

Buffer

1 of 1 processes executed
<< Details |

Completed

[ Cloge this dialog when completed successhully

Start Time: Tues Feb 22 15:04:4Z2 s
2005
Executed (Buffer) successfully.
End Time: Tue Fekh 22 15:04:44 2005
| (Elapsed Time: 2.00 secs) =
bl




Gen
_aus iarn, e moeaellls only useiul as a
tool once — it always analyzes the
Morven Traills data layer!

To be useful for other layers, we need
to specifty which “PARAMETERS” will
be specified at runtime.....
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Righit Clicls oyimpuilayer- drid dad,
Model PPararnieter

[ 2* Model =13

Model Edit View Window Help

o @ % =@ +

Enter new element name.

Input Line Data Laper
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ForiBujfers— select Which varidnles
10, diSIs [O1 dSt PAranieters

|+ Model Al=13
i Model Edit View Window Help

1B & s m@ & 2o o=y

¥ Distance [value or Field]




W Yearicole S Bisicanee  ccldlac cipicl
Serdstarparanerer;

r i &
o Mode! AEE
Model Edit View ‘Window Help

H & i@ +| 2o alolals k2 o

Input Line
Data Layer

FI
Distanc
e




Model o requests inpuLs
R -1 )

% Input Line Data Laver

% Distance [value or field]
" Linear unit

+ Field

ioutput Polygon Layer

|
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