Raster Analysis

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

Map algebra

Concept introduced and developed by by Dana Tomlin and
Joseph Berry (197006s)

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
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Figure 11-1: An emmple of raster operations. On the left side (a) each input cell 1s multi-
plied by the value 2, and the result written stored in the corresponding output loca-
tion. The right side (b) of the figure illustrates layer addition,
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Function Description

Add, subtract, | cell-by-cell combinati
Many Local el el conbietn

multiply, and
F . divide operation
unCtlonS ABS Absolute value of each
cell
EXP, EXP10, LN, | Applies base e and base
LN10 10 exponentiation and

(page4l12 of book) logarithms

SIN, COS, TAN, | Apply trigonometric
ASIN, ACOS, unctions on a cell-by-
ATAN cell basis

INT, TRUNC Truncate cell values,
output integer portion

MODULUS Assigns the decimal
portion of each cell

ROUND Rounds a cell value up or
down to nearest inte-
ger value

SQRT, ROOT Calculates the square
root or specifies other
root of each cell value

POWER Raises each cell t0 a
defined power




Logical Operations
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Logical Operations

OR Pg 412 of book
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More Local Functions i logical comparisons
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Output = CON (LayerA < 3, LayerB, LayerC)

Conditional
Function
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Nested Output= Con(ISNULL(LayerA), LayerC, LayerB)
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51311
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Neighborhood
Operations

Moving Windows

(Windows can be any size;
often odd to provide a center)

T

Figure 11-4: The concept of a moving window 1n raster neighborhood oper-
ations. Here a 3 by 3 window is swept from left to right and from top

to bottom across a raster layer. The window at each location defines
the input cells used in the raster operation.
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Neighborhood Operations: Mean Function

Input layer ¢ —— moving window
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Neighborhood Operations:
Separate edge kernals can be used

Mean function kernels

corner margin corner example application,
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Example:ldentifying
spatial differences in
a raster layer

mmmlm|mmmmmm
Input mmmlnnuEanmmmmw
layer ego| aao] se0| seo 0| s40| s40 | 940 | 840 | suo
mmmlmﬁmmwmmm
a0 ano ceo| oeo| cee| ete| oo | se0| 0o |0
mmmlmmwwmmm
mmm|m|mimmumnmumn
o] wsof ool eenf eeo| <00 200 | e00 | a0o | eon
mmmlm|mmamumnmmn
geo| aaof ceol eeof e8o| <00 200 | c0 | 300 | a0
Kernels
ololo h.ar'lmﬂtnl vertical 1l o
R difference difference ol o
0|0 |0 ¥]
Output A Output B
[\ sl oldlda| ol ol ol o o |jojofao o|lo|ofafo
4] o] 0 | 40 | 40 0 [i] [ ] ] [+] 1] 1] ] il 1] i} (]
i} 1] O | 4 | 40 i} i) i W] ] [i] 1] 1] ] il 1] 1] [+]
o 0 0|40 | 40 0 o 0 ] o 1] a a o o o o 4]
o 0| o404 gf af| a| 0 o |lo|ofao o|lo|ofofo
4] i O | 40 | 40 8] 0 4] il ] [i] 1] i} d0 | 40| 40| 40| A0
o ol o|ealea| of o ofo oclolo]|o 40| 40| 40| 40| 40
o ol oflBO|BO| ol o of o oclo|o]|o olofofo]e
o ol of|®|Bo| ol o o o olo|o]|o oloflafale
1] 0| o|BOfBO| o) 0| @| O o|o|o|ao o|lo|oflo]|o




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 al so cont ain

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

Know aspaishsaghf il ters

The identified spikes or pits can then be corrected or
removed by editing



Raster Analysis

High pass filters

Return:
ASmall values when smoothly changing values.

A_arge positive values when centered on a spike
A arge negative values when centered on a pit
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Input Layer with “noise”
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Mean filter
applied
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Note edge erosion



