Raster Data Analysis

Raster Data Model

* Cells (Pixels)
* Cell value

. 10
* X, y cell sizes

» Geographic coordinates s
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Valua Count Name Type
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10 212 |Clestings =nc bushiislds 5| Cleared
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Raster to Vector / Vector to Raster

ArcGIS Spatial Analyst

Mainly for raster data analysis
— Arctoolbox: Spatial Analyst Tools

— Spatial Analyst Toolbar

— Raster Calculator

Spatial Analyst v X

Layer: [@ landcover - 2

| Histogram of landeover |

Histogram of landcover: Field = Value

45,0004
40,0004
35,000
30,000
25,0001
20,000
15,000
10,000
5,000

o
@ tn g =

Catalog . =
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Location: Home - Documents\ArcGIS -

=] s Spatial Analyst Toolsithx  »
& Conditional
ﬁ Density
&« Distance
& Edraction
&« Generslization
& Groundwater
& Hydrology
& Interpolation
ﬁ Local
= & Map Algebra

#., Raster Calculator
& Math
& Multivariate
& Neighborhood
& Overlay
ﬁ Raster Creation
& Reclass
& Solar Radiatien
& Surface
& Zonal 2




Raster Calculator

» Single-line map algebraic expression
« Multiple inputs in a single expression.
* Multiple Spatial Analyst tools in a single expression.

Operator buttons Tools

* Raster Calculator
Map Algetra expression
Layers |_ Layers and variables Conditional ~

\fariagrei [~ Oueaster EJ E]E] Con

Qurwer (] GBI s

DEEOEHEE) ne
EnBnnnE |

"Iriaster]” + "InRaster2” + "TnRasters”

Expression =—f==

‘Output raster
C:ibemplrasterl l'f.'|

ok [ cancal | [envicoments... | [ showtelp == |

Raster Calculator Syntax

* Operators

inrasterl + inraster2

* Tools & Functions (tool names are case sensitive!)
Aspect("C:/Datat/inraster")

» Tool parameters
Slope (“dem”, "PERCENT RISE")



Spatial Analyst Option

Options

General | Exent | Cel Size

Working directory:

Analysis mazk: streambutfer_dis -

Analysiz Coordinate S pstem

@ Analysis output will be saved in the same coardinatd
system as the jnput [or first raster input if there are
multiple: inputs].

™ Analysiz output will be saved in the same coordinatg
spstem as the active data frame.
Left

v Display warning message if raster inputs have to be
projected during snalysis nperation

Top: 5218935
528435 Right: | 534015
Bottom 5212515

= &

Analysis cel size:
Cell size:
Murmber of fows:

Mumber of golumns:

Cancel

186

Menu (ArcGIS 9.x)

Cancel

Geoprocessing Environment Setting (ArcGIS 10)

-
'}% Envircnment Settings

. W N

¥ Workspace

¥ Output Coordinates

|¥ Processing Extent I

¥ XY Resolution and Tolerance
¥ M Values

¥ Z values

¥ Geodatabase

¥ Geodatabase Advanced

¥ Fields

¥ Random Numbers

¥ Cartography

¥ Cowverage

|¥ Raster Analysis I

| ¥ Raster Storage

¥ Geostatistical Analysis
¥ Terrain Dataset

¥ TIN

| Environment

A Processing Extent
Extent

Default

Left

Snap Raster

Top

Right

Bottom

tools; for a model, so they
apply to all processes
within the model; or for a

il ibdad

# Raster Analysis
Cell Size

[Manamum of Inputs

Mask

| |

J [ Cancel

H << Hide Help ] l

Tool Help




Mask & Extent

Raster Calculator Functions

Fie Edit Bookmark Options Help

Help Topics| _ Back | [ [ Glossay | commands |

H An alphabetical list of unctions
* Arcinfo I P

ABCDEFGHIJKLMNOPQRSTUVWXYZ Related Topics

WO rkstatl on / CURVATURE caloulates the cunsture of & surface at sach cell center, ~

D

A er OC DARCYFLOW calculates the groundwater volume balance residual for steady state flow in an aguifer

and the seepage velocity for each cell using Darcy’s Law.

DEMGRID converts a USGS DEM to a grid.
DOTEDGRID converts a US MIMA OTED file inta a grid
E
. EDITSIG edits 3 signature file by merging, renumbering and deleting class signatures and
e > 200 functions Crestes 8 now signatuts
EQUALTO evaluates, on a cell-by-cell basis, the number of times in an argument list that the
input grid values are equal to the value specified by the first argurnent,
EUCALLOCATION calculates for each cell the zone of the closest source cell (in Euclidean distance).
EUCDIRECTION calculates the direction in degrees that each cell center is from the cell center of the

closest source. The output values are based on compass directions, with 00 being
reserved for the source cells

EUCDISTANCE caleulates for each cell the Euclidean distance to the closest source,

EXP calculates the basee exponential of the input.

EXP10 calculates the base10 exponential of the input

ExP2 calculates the base2 expanential of the input

EXPAND expands the selected zones by a specified nurber of cells

F

FLIF flips a grid along a horizontal axis

FLOAT converts integer values to floating-point values

FLOATGRID converts a file of hinary floating point numbers to a grid

FLOOR returns the greatest integer value that is smaller than or equal to the input values.

FLOWACCUMULATION creates a grid of accumulated flow to each cell, by accumulating the weight for all
cells that flow inta each downslape cell
ELOWMNIDECTION rrastac o wid of Aou divactinn froen aach rall o ite ofaanact nainhhor ™




Raster Operations

Local operation
(majority)

Global operation

Focal operation
(focalmajority)

(costdistance)

= & Spatial Analyst Tools.thx

& Conditional

& Density

& Distance

& Extraction

& Generalization

& Groundwater

L Hydrology

&y Interpolation

= &: Local
#., Cell Statistics
;\ Combine
;\ Equal To Frequency
;\ Greater Than Frequency
;\ Highest Position
;\ Less Than Frequency
;\ Lowest Position
;\ Popularity
;\ Rank

& Map Algebra

& Math

% Multivanate

= & Neighborhood
;\ Block Statistics
;\ Filter
;\ Focal Flow
;\ Focal Statistics
;\ Line Statistics
;\% Point Statistics

By Overlay

% Raster Creation

% Reclass

% Solar Radiation

% Surface

Zonal operation
(zonalmajority)

Application functions

= & Zonal

;\ Tabulate Area

#, Zanal Fill

;\ Zonal Geometry

‘I\ Zonal Geometry as Table
;\ Zonal Histogram

'{\ ZLonal Statistics

;\ Zonal Statistics as Table



Local Operator: Combine

11
BBEE
HH

InRas1 InRas2
Value | Count| Code Value | Count | Type
0 5 002 0 5 PAX
1 5 004 1 4 | HAR
2 3 005 2 3 WIN
4 2 008 3 3 | SAN

I value = NoData

QOutRas
Value | Count|InRas1|InRas2
1 2 1 1]
2 2 1 1
3 1 0 1
4 3 0 0
5 1 1 3
5 1 2 1
7 2 2 2
8 1 4 3
8 1 0 2

& Input raster

@ OutpUk raster

Neighborhaod (sptional)

Circle -
Heighborhood Settings
Radius: 3
Urits & cal © Map

Satistics bype (optional)

[mean

¥ Ignore NoData in calculations [optional]

Cancel

=]

Environments. ..

<« Hide Help

o MEAN — Calculates the mean Lo
(average value) of the cells in the
neighborhood.

MAJORITY — Calculates the
majority {value that occurs most
often) of the cells in the
neighborhood.

MAXIMUM — Calculates the
maximum (largest value) of the
cells in the neighborhood.

MEDIAN — Calculates the median
of the cells in the neighborhood.

MINIMUM — Calculates the
minimum (smallest value) of the
cells in the neighborhood.

MINORITY — Calculates the
minority {value that occurs least
often) of the cells in the
neighborhood.

RANGE — Calculates the range
(difference between largest and
smallest value) of the cells in the
neighborhood.

STD — Calculates the standard
deviation of the cells in the
neighborhood.

SUM — Calculates the sum (total
of all values) of the cells in the
neighborhood.

VARIETY — Calculates the variety
(the number of unique values) of
the cells in the neighborhood.

TaalHelp |




5% 5 Meighborhiood

Meighborhoods and blocks Meighborhioods
& E & E
! ) ! ., A"
i
]
I
!
‘III—A —B

Processing cell

Block function Focalfunction

Working with Nodata in RC

ISNULL: convert Nodata to a value
SETNULL: set cell value to Nodata
CON: conditional function

Examples

— Replace Nodata with 0 in a DEM
con(isnull([dem]), 0, [dem])

— Set slope > 15 to Nodata on the DEM
setnull ([slope]> 15, [dem])



ISNULL() Function

~ ARC/INFO Help

File Edit Bookmark Options Help

Helplopics| Back | Glozza | Commands

ISNULL()

Available at: GRID

Usage Motes Discussion Related Tapics

returns 17 if the input value is NODATA, and 07 if it is not, on a cell-by-cell basis within the analysis window.
ISNULLi=grid=)

Argument

2grid> - an input integer or floating-point grid, or an expression resulting in & grid.

MNotes

B |nput walues can be positive or negative.

® The output walue types are always integer. The walues are either 1 or 0.

m alid expressions include:

outgrid = isnull{ingrid1)

outgrid = isnull-5.6 + ingrid1)

outgrid = isnulliingrid! + ingrid2)

outgrid = isnullisinfingrid 1) * 43 + focalsurm(ingrid2))

SETNULL() Function

~ ARC/INFO Help

File Edit Bookmark Options Help

Helplopics| Back | Glozza | Commands

SETNULLY()

Available at: GRID

Usage Motes Discussion Related Tapics

returns NODATA if the evaluation of the input condition is “TRUE?; if it ‘FALSE’, returns the value specified by the
grid, scalar or nurnber on a cell-by-cell basis within the analysis window.

SETHULL{=condition=, {grid | scalar | number}
Arguments

<condition> - input condition to be tested for Boolean “TRUE" or *FALSE’. The condition can be a relational
expression or a single grid, scalar, number, or expression resulting in a single grid, scalar or number.

{grid | scalar | number} - defines what the output value will be if the evaluation of the condition is FALSE. If no
argument is specified, the output will receive NODATA, Unless the desired result is a grid containing all NODATA,
it is advisable to specify an output for this argument.

grid - an input integer ar floating-point grid, or an expression resulting in a grid.
scalar - the current walue of the specified scalar variable.

number - any integer or floating-paint value, or an expression resulting in & number.




CON() Function

File Edit Bookmark Options Help
Help Iopicsl Back £ s Glozza | Commands
CON(Q
Ayailable at: GRID
Usage Motes  Discussion Eelated Topics
performs one or more conditional iffelse evaluations on a cell-by-cell basis within the analysis window. =
CON{= condition>, <true_expression>,
{=condition>, <true_expression=}, ...
{<condition>, <true_expression>}, {false_expression})
Arguments
<condition> - any valid Boolean or relational expression involving multiple grids, scalars, numbers, or expressions.
<true_expression> - the value or expression that will be used to compute the output value if the evaluation of the
<condition is TRUE. The input argument can be a grid, scalar or number, or any valid map algebra expression
involving operatars and functions that results in a valid input.  Another CON function is valid input.
<false_expression> - the value or expression that will be used to compute the output value if none of the
evaluations of the conditions is TRUE. The input argument can be a grid, scalar or number, or any valid map
algebra expression involving operators and functions that results in a valid input. Another COMN function is walid
input. z
—

Raster Clip Example

Input Raster
[Raster to be dipped -
Output Extent (optional}
[ lin layer 4|
Rectanale
¥ Maximum
4473875329736

 MiRimUm % Maximum

821724447359 | 655972.463693

f Minimum

4416182.303174 Clear

[¥ Use Input Features for Clipping Geometry (optional]
Output Raster Dataset

| CHDOCUME 1 idublLOCALS~1 | Templic00_Clinimg
HoData Yalue (optional)

ok | cancel | spply | [BhowTicp 55 ]

Output C
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Raster Clip

Raster_Clip

Model Edit Wiew Window Help

= & s[m@f 3|

clip

Bz @fmi@/s v b

#** Raster_Clip

Raster to be cipped
| Tanlbosesiiy Toolbaxesikore|GIF\Landcaver TasDongeld
Output Raster

| CADOOUME - 1ijdubiLOCALS -~ TempCan_lshal 2

O I Cancel

Enviranments... Show Help =>

7

Is Null

Con

%

Input raster

>

| Temnp Raster 1
Output raster

| CADOCUME1{jdub\LOCALS~ 1] Tempilshullcon_t

Ok I Cancel

Apply

v

Show Help =>

Input conditional raster

[l Mask (Value = 1)

Expression {optional)
ALLE" = 1 =]

Input true raster or constant walue
| Com true valus = -1

Input false raster or constant valus {optional)
|Temp Raster 1

Qukpuk raster

Con true value = -1

Con true value = -1

[-1

OK I Cancel

Apply

Show Help ==

| C:\DOCUME 14jduhiLOCALS~1\TempiCon_Tshull_lz

Show Help >»

oK I Cancel Apply
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Raster Buffering

rcMap - Arclnfo

Fle Edit Yiew Bookmarks Insert Selection Tooks Window Help
spasl et = | K 7 2 | @ bel 4| ot U eator v| X | #~] Toss [Crearetow resne = | verees | =
DEE&E @ | Sz &ma
= & Layers ) 3 ArcToobox @ Spatial Analyst
= b Points o] 'GP 30 Analyst Tocs Spatial dnalyst ~ | Layer: | Caloulation
el i & Analysis Tools
= O Caleulation o & Cartography Tooks
o © 'GP Conversion Tools
(=] g @ Coverage Tooks o
@ @ Data Interoperabiliy Tools
'GP Data Management Tools
- @ Geocoding Took
» @ Geostatistical Analyst Taols
= 'GP Lincar Referencing Tools
G vobile Tooks B
& Mukidimension Tacls @
Metwork Analyst Tools
x g o
samples
8 & schematics Tools e
P Server Tooks
o & Spatial Analyst Tooks
A =& Condional °
s P
*7" P ik o o o
&= A et -
¥ Density
= Distance ©
2 & Extraction
&l & Generalization
= Groundwater
Hydrology
Interpolation
Local
& Map lgebra
Math @
Display . B b miste ]
Souce ] Selecton Favartes [Index | Search] Fests] [gn |2 u o N
gmwmgv\@‘ng'E“@m\ S = nig‘ﬁvaviv;v
| |670438,881 1402940,916 Unknown Units Y

Point Features to Raster
« Con( isnull(pointg), 0O, 1)

File Edt Yiew Bookmarks Insert Selection [ools Window Help
L e L E R e e = [ rooes | =|s
DEE&:b@ax|oc|d 28| & @ E1 2+ K2 | spatid analyst = | Laver [Cacution E ?Piilﬂh‘

oy

1= £F Layers [ ArcTookox A
= M Points 30 Analyst Tooks
el G Analysis Tooks

@ Cartography Teols
@ Conversion Tools

@ coverage Todls

@) Data Interoperability Tooks
@ st Management Tools
‘@ Geocoding Tools

@ Geostatistical Analyst Tools
P Lnear Referencing Taoks
& Mobie Tools

G Mukidmension Tooks

& Network Analyst Tools

@ samples

p schematics Took:

G server Tooks

- spaial Analyst Tools
=& Condtional

= B Caleulation
o

=)t

Ao peEe iRl e

Display
Source Selection Favoites - Search | Resulte [aole a o]
Draving > K () A O~ A~ % g A

652651.468 1387171274 Unknown Lnits P
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itled - ArcMap - Arcinfo

File Edt View Bookmarks Insert Selection Tools Window Help

Gzl Adlustment" [y 5 <2)| B kg A8 | |‘?‘ u Edmv‘ S ‘ﬁj Task: [ Creste Hew Featurs =1 ‘ Taraet | | |_X'

DEES 4 B@dx|a | ] 2 &[@ B3 W | selandys v | Laer [Cooibion <] B 1

[£§ ArcToolbox
@ 30 Analyst Tools
&P finalysis Tools
&9 Cartography Taols
@ Conversion Taols
&P Coverage Tooks
&P Data Irkeroperability Tools
&P Data Management Tools
& Geocading Toals
&P Geostatistical Analyst Tools
& Linear Referendng Tools
&P Mobile Taols
& Multidimension Tools
@ Metwork Analyst Tools
&P Samples
& Schematics Taols
@ Server Tools
= a Spatial Analyst Tools
=& Conditional

= £ Layers

= B Points
al
Calculation
o
[ f)

o s

KA oWk
-

Distance
Extraction

&
g
g Generalization
&
&
&

‘ﬂ\mwﬁ}:ygabxﬁ%‘fﬁ@

Groundwater
Hydrology
Interpolation
Local

&5 Map Algebra

Display [ e

Sourcs Selection Favorites

rawng v K 0 & O] A v 02| bl Jft <l B 7z u Av A S s~

Ll

Input raster o + Wedge Start angle End angle b
[ Caleutation - & Radius Radius Units — A wedge-
Qutpu raster shaped neighborhood. The wedge
|F:\Users\GISZ\D\rect\ona\BuFFer\buFFerWedgeZ is specified by a Sla'.-[ angle, an
S —— end angle, and a radius. The

eighborhand (optianal) wedge extends counterclockwise
Wedge from the starting angle to the

Neighbarhood Settings ending angle. Angles are specified

in degrees, with 0 or 360

Start angle; -45 representing east. Negative angles

may be used. The default is 0 to

End angle: 45 90 degrees, with a radius of three
cells.
Radius: 15

IRREGULAR Kermnel_file — A

R adius units i« Cel " Map custom neighborhood with
specifications set by a user-
Statistics type (optional) defined file.

[ =l

¥ lgniore NoData in caleulations (optional)

WEIGHT Kemel_file — A custom
neighborhood with specifications
set by a user-defined file, which

can apply weights to the members |

oK Cancel Environments.., | << Hide Help Tool Help
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= Untitled - ArcMap - Arcinfo

e Edt View Bookmarks Insert Selsction Tools Window Hslp

Spatial Adjustment v‘ k&P | B b 2 | |5§5 ‘ B U Editor v| S |ﬁj Taski [Create New Feature: =l | Target: [

D= é‘ G @ = | o & |\"7| k2 “Q‘ @EEI h‘ X2 J SDat\algnalyst'| Layer: [Caloulation - B

£l ’— =
@ & Server Tooks ~
] = & Spatial Analyst Tools b |
£ = conditionsl

H Con

= £F Layers
= b4 Points

4]

| 648514.833 1386106,328 Unknown Units

A

Implementing Ordered Weighted
Average in ArcGIS

» Raster Calculator

rl = rank(1, [factorl], [factor2], [factor3])
r2 = rank(2, [factorl], [factor2], [factor3])
r3 = rank(3, [factorl], [factor2], [factor3])
owavg = [r1] *0.5+[r2] *0.3 +[r3] * 0.2
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