Raster Data Analysis
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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




Options
General | Exent | Cell Size |

‘Working directory.

shreambuffer_dis hd

Analpsis Coordinate System

Analysis mask:

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

" Analysis output will be saved in the same coordinatd

system as the active data frame.

¥ Display warming message if raster inputs have to be
projected during analysis operation,

[ ] oo

Analysis extent;

Left:

Top:

628435

Spatial Analyst Option Menu

5218935

634015
Battom: 5212515

Right:

E—

Cancel

Analysis cell size:

Cell size:
Number of rows: 214
Number of columns: 186

Cancel

Raster Calculator

- the most powerful tool in spatial analyst
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Raster Calculator Functions
-2 ARCANFO Help [
File Edt Bookmark Options Help
Helo Torcs| _Back | | | Ghsswy [ Conmands |
° ArCi nfo An alphabetical list of EE] (TR
ABCDEFGHIJKLMNOPQRSTUVWXYZ Related Tonics
W 0 rkstatl on / CURVATURE calculates the curature of & surface at sach cell center, =
D
Aer OC DARCYFLOW calculates the graundwater volume balance residual for steady state flow in an aguifer
and the seepage velacity for each cell using Darcy’s Law
DEMGRID converts a USGS DEM to a grid,
DTEDGRID converts a US NIMA OTED file into a grid
E
. EDITSIG edits a signature file by merging, renumbering and deleting class signatures and |
e > 200 functions Sreatos 2 new signaturs fle.
EQUALTOD 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 argument.
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 D being
reserved for the source cells
EUCDISTANCE caleulates for each cell the Euclidean distance to the closest source.
EXP calculates the bagee exponential of the input.
EXP10 calculates the base10 exponential of the input
EXP2 calculates the base2 exponential of the input
EXPAND expands the selected zones by a specified nurber of cells
F
FLIP flips a grid along a horizontal axis
FLOAT converts integer values to floating-point values:
FLOATGRID comverts a file of binary floating point numbers to a grid
FLOOR returns the greatest integer value that is sraller 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 into each downslope cell
E1AWTUIDECTION rrastac o arid of flow diractinn fram aach rall o ite ctoonact naieshhor o]

Raster Operations

Local operation Focal operation Zonal operation
(majority) (focalmajority) (zonalmajority)

Global operation Application functions
(costdistance)




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
Outgrid = con(isnull([dem]), 0, [dem])

— Set slope > 15 to Nodata on the DEM
Lowrisk = 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 Topics

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

Argument

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

Notes

® |nput values can be positive or negative.

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

® %/alid expressions include:

outgrid = isnull{ingrid1)

outgrid = isnull-9.6 + ingrid1)

outgrid = isnull{ingridl + ingrid2)

outgrid = isnull{sin{ingrid1) * 4) + (focalsum(ingrid2))




SETNULL() Function

~ ARC/INFO Help
File Edit Bookmark Options Help

Helplopics| Back | £ . Glozza | Commands

SETNULLY()

Available at: GRID

Usage Motes Discussion Related Topics

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.

SETNULL{< condition=, {grid | scalar | number}j
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.

{arid | scalar | number} - defines what the output value will be if the evaluation of the condition is FALSE. Ifno
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 ar floating-point value, or an expression resulting in a number.

CON() Function

~ ARCAINFO Help

File Edit Bookmark Options Help

Helplopics| Back i - Glozza | Commands

CON{Q

Awailable at: GRID

Usage Motes Discussion Related Topics

petforms one or more conditional itfelse evaluations on a cell-by-cell basis within the analysis window.

CONi=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= iz 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 exprassion 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 CON function is walid
input.




Raster Clip Example

Cli

Inpit Raster

[Raster to be dipped Rl
Output Extert (optional}

[lip layer -
Rectangle
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Input raster

Input conditional raster

|2

| Temp Raster 1

OutpLE raster

| Ml Mask (value = 13

Expression {optional)

| C:\DOCUME ~1jduh\LOCALS 1 | Temp| Ishull_c00_t
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Cancel

[ "vALUE" = 1
Input true raster or constant value
| Can true value = -1

= Input False raster or constant value {optional)

|Temp Raster 1

Apply show Help > |

Cukpuk raster

Con true value = -1

Con true value = -1

| C:\DOCUME 14jdubiLOCALS~1{Tempi,Con_Ishiul_tz
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Raster Buffering

Spatial Adjustment
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* Con

Point Features to Raster
( isnull(pointg), 0, 1)
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* Focal Statistics

Input raster

= s Wedge Start angle End angle H
|Caleulation | E! Radius Radius Units — A wedge-
Qutput raster shaped neighborhood. The wedge
[F:\sers\GIsz|DirectionalBUffer |bufferwedge2 is specified by a start angle, an
Neighborhood {aptional end angle. and a radius. The

Elapbcthpedicpional) wedge extends counterclockwise
‘Wedge

from the starting angle to the

~Meighborhood Settngs ———————————————————— 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
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Implementing Ordered Weighted
Average in ArcGIS

 Raster Calculator
r1 = rank(1, [factor1], [factor2], [factor3])
r2 = rank(2, [factor1], [factor2], [factor3])
r3 = rank(3, [factor1], [factor2], [factor3])
owavg =[r1] *0.5+[r2] *0.3 +[r3] * 0.2
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