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1. Background about IDRISI Selva

* The IDRISI Legacy

— was named after Abu Abd Allah Muhammed al-Idrisi
(1100-1166 A.D.)

* a cartographer and geographer of major significance during the
medieval period.

 IDRISI Selva

— a version 17 of IDRISI; Selva means ‘dense tropical forest’

— an integrated raster-based GIS and Image Processing
software

* provides nearly 300 modules
— for the analysis and display of digital spatial information
— a complete GIS analysis package

» for basic and advanced spatial analysis

— surface and statistical analysis, decision support, and change and time
series analysis

Source: http://www.clarklabs.org



1. Background about IDRISI Selva
* IDRISI Selva

— provides a platform for integrated modeling
environments

e Earth Trends Modeler

— for image time series of environmental trends

* Land Change Modeler

— for land change analysis and prediction, a critical component
for REDD projects

— provides complete utilities for:
* importing and exporting GIS data
* a comprehensive set of documentation and tutorials

Source: http://www.clarklabs.org



2.a. Data format

* Raster file - \rst )
"fvct\:

e

e Vector file -

e Conversion: ArcGIS format =—» IDRISI format

— ArcGlIS grid file = IDRISI raster file

e Convert the grid file into an ASCII file (text file)
— Done in ArcGIS

* Import the ASCII file into IDRISI

— ArcGIS shapefile = |DRISI vector file
* Import directly into IDRISI



2.a. Data format

e Conversion:

ArcGIS format —» IDRISI format

— ArcGIS grid file == IDRISI raster file
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2.a. Data format

e Conversion: ArcGIS format —» IDRISI format
— ArcGIS shapefile ==» IDRISI vector file
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2.a. Data format

Note:

* When using ArcGIS 10

— no need to convert IDRISI raster file into ArcGIS grid file
* ArcGIS 10 is able to read and process IDRISI raster file

* |IDRISI vector file == ArcGIS shapefile
— reverse the process presented in the previous slide



2.b. Data display
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2.b. Data display
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2.c. Map composition
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2.c. Map composition
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3. IDRISI Selva Modules
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. IDRISI Selva Modules
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4. Decision Wizard: A closer look

Example:

* Hypothetical goal — Find suitable sites for housing projects

* Factors — distance to city center; distance to road; and slope (no constraints)

* Relative weights — to be determined using Analytic Hierarchy Process (AHP)

* Assumption: the area is not yet urbanized and large part of it is still available for housing and urban
development.

* Modules: Decision wizard [Multi-criteria Evaluation (MCE), Fuzzy, Weight, AHP] and Reclass

Factors
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4. Decision Wizard: A closer look

Image Processing  Reformat  Data Entry  Window List  Help
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Intraduction:

This wizard will step pou through the multi-criteria evaluation and, optionally, multi-objective
allocation decision processes. The wizard will save to a file all the parameters needed to run the
IDRISI modules. Click the Help button far mare infarmation on each screen,

‘We encourage you ta read the Decision Suppart chapter of the [drisi Guide to GIS and Image
Processing Wolume 2 before using the wizard. The MCE section of the |drisi Tutorial ilustrates a
worked example,

Multi-criteria evaluation is a process in which multipls layers are aggregated to vield a single
output map. Often this is a map showing the suitability of land for a particular activity, However,
it could equally be a map of vulnerability or some other parameter that is & composite of multipls
ciiteria,

Multi-obiective allocation is & pracess in which the mast sutable areas for sach objective are
allocated to that abjsctive. Conflicts betwesn objectives over desited areas are resolved
thiough a compromise salution. This wizard may be used for single objective as wel as muli
abjsctive problems.

Criteria:
A criterion is some basis for making a decision that can be measured and evaluated. In this
context, each criterion is represented by a raster image laper. Criteria are of two types:
constraints and factors,

Canstraint Factor:
A constraint serves to limit the alternatives A factor is a criterion that enhances or
under consideration. Corstraints are detracts from the suitsbiity of & specific
expressed in the fom of Baolean [logical) sltemitive for the activity under
maps Areas excluded from consideration consideration. It is therefors mast
have the value 0 and those to be commonly measured on a continuous
considered have the valus 1 scale

Save as << Back | Nest >> I

Save as << Back | Nt >3 I

~ Specify Decizion wizard File [.dmw)

" Open an existing file

\Land suitability analysis, D _I

@ Create a new file

Mote: The decision wizard file is saved each time you advance to the nest scresn.
Use Save As to save the file with a new name.

[~ Objective 1: Suitable sites fo housing projects

Create constiaint images outside the wizard using IDRIS| modules. The specific sequence of
steps you use ko create each constraint image will depend on your data. However, ASSIGN
and RECLASS are often used to cieate constraint images.

Mote: In constraint images areas to exclude must have the value 0 and those to include must
have the value 1

Specify the number of constraints to be used for this objective and enter the constraint filenames.
If your model does not include any constraints, continue to the next screen.

Constraint filename Murnber of corstraints:

=]
=]

Femave file

Sawe a3.. << Back | Mest >3 I

[~ Specify Objectives. -

An objgctive is an activity and perspective. For example, consider the objective to determine
areas most suitable for imber harvesting. One perspective might be to minimize the impact of
harvesting on recreational uses whils anather might be to maximize profit. The two suitabili
models may be quite different.

Specify the number of abjectives for this model and enter a name for each.

Objective name Mumber of objectives:

Suitable sites fo b 1
uibable sites bo housing projects f ::’

Remove objective

Save as Nt >>

[ Obiective 1: Suitable sites fo housing projects

Create factor images outside the wizard using IDRISI modules. The specific sequence of steps
wou uze to create each factor image will depend on vour data,

Befare they are combined, factors must be standardized te Oz not
suitable and 255 is perfectly suitable, The wizard will faciltate star dizatiof of quantitative
factor images using the module FUZZY on the next screen. Al other types of standardization
must be done outside the wizard and the resulting factor image names entered here,

Specify the number of factars to be uzed for this objective and enter the input factor
filenames. Select standardization option and enter the output factar file name. The next
screen will standardize the Factors using FUZZY.

Input factor filename FUZZY Output facter filename | Nurber of Factors:
F\Presentationsi&|5seminary Yes F-\Prezentations\5| Ssemin 3 =
F\Presentationst$|Sseminary Ves F:\Presentations\|Ssemin =

F\PresentationsiSIS seminary Yes
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Help Save ar.. Close | <¢ Back | Mest x> I

Owe | ccBack [[ Hewss |
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4. Decision Wizard: A closer look

Standardization procedures:

Multi-Criteria/Multi-Objective Decision Wizard

Objective 1: Suitable sites fo housing projects
Specify factar standardization:

=)= ==

Factaors to standardize with FLUZZY

Factar nurmber: 1
Input factor name: dist_center digl_inad
slope_deq
Minimum data value: 0.0000
Maximum data value: 88520000
tembership Function Shape: ahE Membership Function Type:
3By

™ Monatanically increasing ™ Sigmoidal

=
{* Monotonically decreasin % " J-shaped

2
" Symmetic d
Control points:

¢ |200.0000 d |8852.000
Help | Saveas .. | Close | i <<Back i Mext > |

Multi-Criteria/Multi-Objective Decision Wizard ol ® |[== Multi-Criteria/Multi-Objective Decision Wizard | B |
Objective 1: Sutable sites fo housing projects Objective 1: Suitable sites fo housing projects
Specify factor standardization: — Specify factor standardization
Factors to standardize with FLIZZY Factors to standardize with FLUZZY
Factor number: 2 dist_center Factar nurmber: 3 dist_center
Input factar name: dist_road Input factor name: slope_deg dist_ioad
Minimurn data value: 0.0000 Minimum data value: 0.0000
Mauimum data value: 2415.0000 Maximum data value: 42.0000
tembership Function Shape: A tembership Function Type: Membership Function Shape: abc tdembership Function Type:
,b, ,b,
™ Monotonically increasing ¢~ Sigmoidal i~ Monatanically increasing ™ Sigmoidal
=
* honotonically decreasin % " J-shaped * Monatonically decreasing " J-shaped
™ Symmetric d " Syrmetic d
Control points: Control points:
c |zo0.0000 d [2415p00 c |2 d |44
Help Saveas .. Cloze | << Back | Mewt > | Help Save as.. Close | << Back | Mext >» |

Standardized factors
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4. Decision Wizard: A closer look

Multi-Criteria/Multi-Objective Decision Wizard
Objective 1: Suitable sites fo housing projects

7 o

Factor weights are azsigned to specify the relative importance of each factor in determining the:
agaregate output value,

Choose factor weighling option:

" Equal weight

Aszigh equal weights to all factors.

" Uszer-defined weight

Enter relative weights for all factors,

@ BHF [analptical hierarchy Dmces‘é‘]‘

Open the module WEIGHT to use a painwise comparnizon approach to derive
factor weights

Help Save as

Close ‘ << Back | et >

Multi-Criteria/Multi-Objective Decision Wizard
Objective 1: Suitable sites fo housing projects

8.:.@2@

Specify factor weights

Factor name Humber of factars:
center_fuzzy
mad_fuzzp 3
slope_fuzzy
[
If AHP weights are not yet determined,
perform steps a-C
Rietrieve AHP weights
Help | Save as ... ‘ Close | << Back | Mexst > |
WEIGHT - AHP weight derivation EI = @

" Use previous pairwise comparison file:

{+ Create new painsise comparison file: |F.\Prssentaliuns\sIsssminar\IDHISI_ J

=

Output decizion suppart file [optional|: |

Factars for new painwise comparison file:

Factar Filenarne Number of files:

F:\Presentations 515 seminarsIDRISI_Selva\Data\IDRISINMCEY

3 e
F:\Presentations 515 zeminarsIDRISI_Selva\DataIDRISISMCEY =l
:eminarDRISI_Selva\DatahlD F!ISI\MEE\Fuzzy\s\npe_luzz_l,d
remove fls...

Next >

Close

Help ‘

d

center road slope
F:'\F'resentatinn| F:\.F'lesentatic-nl F:'\F'resentationl
center |F:\Prezentation( 1
rodd |F\Presentation|5 1
slope |F:\Presentation] 3 144 1

WEIGHT - AHP weight derivation = R
Pairwize Comparizon 9 Point Continuous Hating Scale

1/5 13 1 3 L 7 9
strongly  moderately  equally  moderately
Less Important

19
extremely

147

very strongly

strongly  wery strongly extremely

More Important

Painwize comparizan file to be zaved : |3ta'~.IDF||SI'~.&H P_painwze PCF J Calculate weights

Compare the relative importance of FA\Presentationzh S5 zeminarDRIS]_SekyahData

] | Cloze Help

b

Module Results

»
The eigenvector of weights is :

F:\Presentations\SISseminar \IDRIST_ Selva\Data’\IDRISIWMCE\Fuzzy\center_ fuzzy.rst :
F:\Presentations\5ISseminar \TDRIST Selva\Data’IDRISIVMCE\Fuzzy'\road_fuzzy.rst : 0
F:\Presentations'S5ISseminar \IDRIST Selwva\Data‘\IDRISIWMCE\Fuzzy\slope fuzzy.rst

Consistency ratioc = .03

Consistency is acceptable.

Frint Contents Save to File LCopy to Chpboard Close Help

| C
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4. Decision Wizard: A closer look

Multi-Criteria/Multi-Objective Decision Wizard 8 cont’d EI = @ Multi-Criteria/Multi-Objective Decision Wizard 10 E] = @

— Objective 1: Suitable sites fo housing projects

—Summary of decizion mile for objective 1; suitable sites fo housing projects

. 01047 - center_fuzzy
" Constraints 06370 - road_fuzay
0.2583 - slope_fuzzy

— Specify factor weights

Factor name Factor weight MHumber of factors:

center_fuzzy 01047

road_fuzay 06370 3 " OWA weights
slope_fuzzy 0.25a3

Al the parameters you have entered for this objective will be used to aggregate the criteria into
a single compaosite image.

Output image: ISuitabIe zites fo housing projec .- |\

Retrieve AHP weights | Title: IMCE results for land suitability analysis for ho

Help Saveas...l Close | <<Back| Mext > I Help | Sa\reas...l Cloze | <<Back| Mext »5 I

¥
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Multi-Criteria/Multi-Objective Decision Wizard 9 == T e
[ibicetive 1:_ Suilshie S'tes_ folhotsngpioiEe: MCE results for land suitability analysis for housing projects
Ordered weighted averaging [DWwih):
Ordered weighted averaging may alzo be incorporated into the criteria aggregation process. 39
Order weights are not applied to factor images az a whole. Rather, they are applied pisel by 53
pirel bo the order of suitability scores. The effect of order weights iz most easily understood in 66
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MCE procedure/aggregation method

 Weighted Linear Combination (WLC)

LSI =) wx

where:
LSl — land suitability index
w; — weight of factor |
X. — standardized value of factor I



4. Decision Wizard: A closer look

Objective 1: Suitable sites fo housing projects

The aggregate multi-criteria result has been created.

If desired, you may now create a boolean image of the highest values that make up a user-
defined area.

( [v Seledt best area for this objective.

hj;tﬁa_l;l area information:

Total cells: 127723 Resolution: 30.00 m  Total Area: 11495.07 | Hectares hd

Objective name Units

|Areal requirements

Suitable sitez fo houzing p|Hectares 3000]

Output image: |Bestareasuitableforhousing Title:|

Oose | <cBack || Fish ||

Help | Save as .. |

Multi-Criteria/Multi-Objective Decision Wizard 1 1 ( op@aﬁ ==

best area suitable for housing projects

. Other areas
. Best area (3000 ha)

OR

Outside
the
wizard
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ey {(_ Database Query ) »| (, RECLASS )
Mathernatical Operators » OVERLAY =
Distance Operators CROSSTAB
Context Operators Edit
Statistics ASSIGN
Decision Support EXTRACT
Change/ Time Series 3 BREAKOUT
Surface Analysis 3
HISTO
AREA
PERIM
PROFILE
QUERY
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Database Workshop
Image Calculator
RECLASS - image classification / reclassification = || =] ER
~ Typeof file to reclass Classification type
i ™
‘\‘G Image ) " User-defined reclass
™ Vectar —
; : [ = Equak-interwal nec:lass\y
™ Attribute values file N[ R 55/
Input file : |Suitable sites fo houging projects
Output file : |Suitable sites fo housing projects_rec.rst ...

E quakinteral reclass

Iinimnum walue to consider :

e

b aximum value to consider : 255

(" Class width :
N
(¢ MNumber of classesyy

ok | Close | Hep |
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4. Decision Wizard: A closer look

Map Properties
suitable sites fo housing projects_rec EE
- Update Legend
Create Boolean for All Classes
H HH & Create Boolean for Current Class
Suitability &
Q,\ Calculate Area Cells
&
d Hectares
ery Ow «O Bcres
11 V | o
Q
2 LOW ; \6\, Square Meters
| ; Q\‘Q Square Feet
- 3 | Medium Square Kilometers
- 4 | ngh Square Miles
B 51| Very high
Module Results E=5[HCR (=
Area on file: F:3wPresentationa'\5I53 &
Category Hectares
1 84.3200000
2 557.3700000
3 1432 .4400000
4 3518.2400000
5 5502 .e300000
L] ] b
[ ] [ ]
Frint Contents
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5. Remarks

. IDRISI Selva has a lot of modules

» ample time is needed to explore these modules (prioritize what is needed)
. Nevertheless, the software comes with very useful tutorials.
. If interested, try some of the exercises...

IDRISI17.0  The Se
File Display GISAnalysis Modeling Image Processing Reformat DataEntry Window List Help {

| @ B » HEr J|BEEI0 N E@O & % D [0 Wkl BEE S Du || e
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[P Exercise 4-1 Image Exploration

> 52 | [J -l | 2R |

B)
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[P exercise 4-2 Image Restoration and Transformation

[P Exercise 4-3 Principal Components Analysis for Multi- spectral Imagery
[P Exercise 4-4 Supervised Classification

[P Exercise 4-5 Unsupervised Classification

[P Exercise 46 Change Analysis - Pairwise and Multiple Image Comparison

[P Tutorial Part 5: Advanced Image Processing Exercises

[P Exercise 5-1 Bayes’ Theorem and Maximum Likelihood Classification
[P Exercise 5-2 Segmentation Classification

[P Exercise 5-3 Soft Classifiers : BAYCLASS

[P Exercise 5-4 Hardeners

[P Exercise 5-5 Soft Classifiers I: Dempster-Shafer Theory and BELCLASS
[P Exercise 56 Dempster-Shafer and Classification Uncertainty

[P Exercise 57 Vegetation Analysis in Arid Environments

[P Tutorial Part 6: Land Change Modeler (LCM) Exercises

[P Exercise 6-1 LCM: Projects and Change Analysis

[P Exercise 6-2 LCM: Transition Potential Modeling IDRISI Selva mm’;’;‘;

[P Exercise 6-3 LCM: Change Prediction Tutorial Fmr ey

[P Exercise 6-5 LoM: Modeling a REDD Project

IDRISI Production
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Exercise e evelopment
[P Exercise 6-7 LCM: Habitat Assessment, Change and Gap Analysis, and Corridor Q
Planning &
. - : e S
[P Exercise 6-8 LCM: Species Range Polygon Refinement and Habitat Suitability =
[P Exercise 60 LCM: Maxent www.clakhabs.org
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[P Exercise 6-10 LeM: Biodiversity Analysis
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