
Raster Analysis

Raster cells store data (nominal, ordinal, interval/ratio)

ÅComplex constructs built from raster data

Connected cells can be formed in to networks 

Related cells can be grouped into neighborhoods or regions

Examples:

Predict fate of pollutants in the atmosphere

The spread of disease

Animal migrations

Crop yields

EPA  - hazard analysis of urban superfund sites

Local to global scale forest growth analysis



Raster 

operations 

require a 

special set 

of tools



Raster Analysis

Map algebra
Concept introduced and developed by by Dana Tomlin and 

Joseph Berry (1970ôs)

Cell by Cell combination of raster data layers

Each number represents a value at a raster cell 

location

Simple operations can be applied to each number

Raster layers may be combined through operations

Addition, subtraction and multiplication







Scope: Local operations



Scope: Neighborhood operations



Scope: Global operation





Many Local 

Functions

(page412 of book)



Logical Operations

AND
Non-zero values are ñtrueò, zero values are ñfalseò

N = null values

Pg 412 of book



Logical Operations

OR
Non-zero values are ñtrueò, zero values are ñfalseò

N = null values

Pg 412 of book



Logical Operations

NOT



More Local Functions ïlogical comparisons

(pg 414 of book)



Conditional

Function



Nested 

Functions

no yes

Output= Con(ISNULL(LayerA), LayerC, LayerB)



Neighborhood 

Operations

Moving Windows
(Windows can be any size; 

often odd to provide a center)



Neighborhood 

Operations



Neighborhood Operations: Mean Function

What about the edges?



Neighborhood Operations:
Separate edge kernals can be used



Example:Identifying 

spatial differences in 

a raster layer



Raster Analysis

Moving windows and kernals can be used with a mean 

kernal to reduce the difference between a cell and 

surrounding cells. (done by average across a group of cells)

Raster data may also contain ñnoiseò; values that are large 

or small relative to their spatial context.
(Noise often requiring correction or smooth(ing))

Know as ñhigh-passò filters 

The identified spikes or pits can then be corrected or 

removed by editing



Raster Analysis

High pass filters

Return: 

ÅSmall values when smoothly changing values.

ÅLarge positive values when centered on a spike

ÅLarge negative values when centered on a pit



35.7







Mean filter 

applied

Note edge erosion


