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What is a Model?

A model is an idealized and 
simplified representation of 
reality

Not always!



2

A Globe is a model of the Earth

A Map is a graphical model of 
the earth surface
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A Photo is a pictorial model of 
surface features

Models are of many 
different types

A model could be a theory, a law,  
a hypothesis, an equation, or even 
a structured idea

From Haggett and Chorley, 1967
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Vegetation Index Model

Normalized Difference Vegetation 
Index(NDVI) is used to model the abundance 
of living plant material from satellite data:

=
IR-R
IR+R

Vegetation Index Model
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Digital Elevation Model

Weather Forecasting Model
Thiessen Polygon:

Weather Station Predicted Model
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A cooking recipe is a model

Baking Soda

Sugar

Flour

MIXED DOUGH
Put in a 
OVEN
At 300° F

BREAD

What is Modeling?

• Modeling is the process of making a 
model

Cartographic Modeling

• The process of making a map is known     
as:
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What is Spatial Modeling ?

Is the process of manipulating and 
analyzing spatial/geographical data to 
generate useful information for solving 
complex problems

Why Spatial Modeling ?

Finding relationships 
among geographic 
features to understand 
and address any 
particular problem

Homes
School Districts
Streets
Zip Codes
Cities
Counties

Source: ESRI
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• Defining the problem clearly and logically

• Providing a framework for understanding 
real world processes

• Simulation to extract information which is 
impossible or too expensive to measure

Why Spatial Modeling ?

Modeling Process
• Identify the problem

• Breakdown (simplify) the problem

• Organize the data required to solve the 
problem

• Develop a clear & logical flowchart using 
well defined operations

• Run the model and modify it if necessary
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Land Suitability Model
Finding the suitable forest land for harvesting

• Can’t harvest with in 300 ft. of roads
• Can’t harvest with in 500 ft. of streams

Criteria:

Required data sets:
• Roads
• Streams
• Forest

Land Suitability Model

Stream

Road

FOREST

BUFFER
500'

BUFFER
300'

StreamBuf

RoadBuf

OVERLAY RdStBuf

OVERLAY

Suitable
areas
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Land Suitability Model

Land Suitability Model

Roads Restricted Area

300’ buffer
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Land Suitability Model

Streams

500’
Buffer

Restricted Areas

Land Suitability Model

OVELAY
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Suitable areas for harvesting

Solving Spatial Problem with GIS

Find a suitable site that meets the following 
criteria:
1. Can’t be located on existing ag. Land
2. Should be within 2000’ of roads
3. Should be located beyond 500’ but within 3500’

of existing railroads
4. Should be within industrial zone
5. The proposed site should be at least 45 acres
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Criteria1: Can’t be located on the 
existing agricultural land

Parcel

Query & Save Ag

Others

Non-ag

Step 1:

Criteria 2: Should be within 2000 feet
of existing roads

Roads

Buffer

Rdbuf

Step 2:
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Criteria 3: Should be beyond 500’ but 
within 3500’ of existing rail lines

Buffer
500’

Rail

Step 3:

Buffer
3500’

Rail

UNION

G500&L3500

Step 3(cont.): Areas that are with in 2000’
of road  AND beyond 500’
but within 3500’ of existing 
rail lines

G500&L3500

2000’
Rdbuf

INTERSECT

CommonBuf
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Step 3(cont.): Non-agricultural land that are 
with in 2000’ of road  AND 
beyond 500’ but within 3500’
of existing rail lines

Non-Ag

CommonBuf

Ag
Others

CLIP

OK

Criteria 4: Should be within Industrial zone

Step 4:

Zone

OK CLIP

SUITABLE
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Spatial Model for selecting the proposed 
industrial sites

Rail

Road

Zone

UNION

CLIP

Clip

Parcel

Buffer

Buffer

Ag
Others

Select

INTERSECT

Aspect Grid

Derive 

aspect in 

Arcview

Perform map calculation: 
DEM<= 500 m,  soil type=1

Perform map calc.: 
DEM<=500         
soil type=2 or 3 
Aspect=0(north)

Perform map calc: 
DEM<=500         
soil type=2 or 3 
Aspect=1 (south)

Perform map calc.:  
DEM>500,            
soil type=2 or 3 
Aspect=1 (south)

Perform map calc.:  
DEM>500           
soil type=2 or 3  
Aspect=0 (north)

Perform map calc. with 
.con to combine and 
make 5 grid classes

Soil grid

DEM

ELT 1

ELT 2

ELT 3

ELT 4

ELT 5

Final ELT 
Map
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The Con Statement

• Performs a conditional if/else evaluation
– Con(Conditional Raster, True Raster , False Raster)

• In the Raster Calculator:
– Con(ELT1 = 1, 1 , Con(ELT2 = 1, 2, Con(ELT3 = 1, 3,…)
– Basically, we are saying:

• If the ELT1 value is 1, then the output pixel should be 1
• If the ELT1 value is not 1, then check the ELT2 value

– If the ELT2 value is 1, then the output pixel should be 2
– ……
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