How to Reclassify Raster Datasets in ArcGIS for Desktop

Training

This tutorial will show you how to reclassify raster datasets using ArcGIS
for Desktop (may require Spatial Analyst extension).

When to Perform a Reclassification?

Reclassifying the set values of a raster dataset allows the user to simplify the information in
their raster.

For instance, reclassifying cells for soil type and erosion characteristics can help simplify the
data by grouping classifications or setting identified cell values to ‘NoData’, removing it from
the analysis altogether.

A few other examples of when to reclassify your data include animal habitat assessments,
search and rescue models, site location analysis, natural disaster prediction models, etc.

Tutorial Scenario

For this tutorial, we are tasked with a hypothetical scenario of locating a site for a potential
vineyard in Garrett County, MD.

The site location requires a south facing (160-200°) with a moderate grade (8-12%). In order
to locate this site we need to import a LIDAR Image Service from
https://lidar.geodata.md.gov/imap/rest/services, apply raster functions (slope and aspect) to
the service and export our AOI (area of interest) for local processing.

With a local copy of the data we can proceed with reclassifying the dataset and analyzing our
results for locating a potential site for our project.

This tutorial consists of two methods for reclassifying raster datasets; the first of which requires
Spatial Analyst extension, the second method utilizes the Image Analysis Window (no
extensions required).

Method 1: Using Spatial Analyst Toolbox
Reclassify Slope Data
Reclassify Aspect Data
Merge Classifications for Analysis

Method 2: Using Image Analysis Window
Generate Slope and Aspect
Reclassify Slope and Aspect
Merge Classifications for Analysis
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Method 1: Using Spatial Analyst Toolbox

This method uses geoprocessing tools in the Spatial Analyst toolbox. You will need an active
Spatial Analyst extension to perform the following tasks. If you do not have Spatial Analyst,

please proceed to Method 2: Using Image Analysis Window.

Reclassify Slope Data

Customize | Windows Help

Toolbars P | e
1. Open ArcMap. [ |
Add-In Manager...
: Extensions |
Customize Mode...
Select the ArcGIS Desktop

2. Check out Spatial Analyst Extension: ylc Manager.s

ArcMap Options...

3. Add the desired Image Service to your map
(MD_garrett DEM_m). For more information on
accessing Maryland LIDAR image services, please

read How to Access Maryland LiDAR Image Services.

Note: Raster functions are only available for the services within the
[DEM_M] folder.

4. Apply the slope function to Garrett DEM_m

extensions you want to use,
Extensions provide extended
capabilities and usually require
that you have a license to use
them. The dialog lists the
extensions that are currently
installed on your system and
which work with the application
you are currently using.

3D Analyst

ArcScan
Geostatistical Analyst
Network Analyst
Publisher
Schematics

Spatial Analyst
Tracking Analyst

OoROoOooooog

For more information on accessing image service functions, please read How

to Access Image Service Functions in ArcGIS for Desktop.

5. For this tutorial we are clipping a region from the NW
corner of Garrett County >>>

Extract your AOI (area of interest) from the
image service to allow for local data
processing. For more information on the
image service extraction process, please
read How to Extract from Image Services in
ArcGIS for Desktop.
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6. Using the “Search” tool [], open the “Reclassify” (Spatial Analyst) tool.

You can also locate “Reclass” in the Spatial Analyst toolbar within “ArcToolbox” [].

7. Select your “Input raster” (Clipped export from step #4 above)

Select the “Reclass field”: Value (when dealing with raster data, ‘Value’ is the recognized field for cell
values)

Under “Reclassification” you should see a table with ‘Old Values’ and ‘New Values’. The
classification method defaults to ‘Natural Breaks (Jenks)'.

For our hypothetical scenario, we want to reclassify slope percentages between 8-12%.
We can either reclassify values within our range (8-12) to a single value, or reclassify all
values outside our range to equal ‘NoData’.

For this example we will set all values within our range to (1).

8. Highlight all entries in the “Reclassification” table and click “Delete Entries” [@J]

Click “Add Entry” [@J] to add a row to the table.
Populate the cell under ‘Old

LTS ” . .\ Reclassi o |=E) [:
values’: “8 — 12” (Without e =le ,
guotations, ensuring there is a Input raster
‘space’ between | Garrett_Slope = &
’ % Redass field
the values and the hyphen ) s z
Redassification
Populate the cell under ‘New I N |
values’: “1” (Without quotations) WD il =
) | AddEntry |
Set your output raster location —
CheCk the bOX for “Change ' Load... | Save... Reverse New ValuesJ [ Precision... ]
missing values to NoData” i
C:\Users\mhall\Desktop\Testing\Redass\Slope_Reclass @
[¥] Change missing values to NoData (optional)
Click [OK]
OK | [ Cancel J ‘Environments... J | Show Help >>
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9. The cells remaining with a value of “1” are slopes between 8-12%
(represented by the orange color in the image below)

Notice how setting cell values outside of our range to NoData removed the data from
our raster dataset. This reclassification is Boolean in nature: If the parameter is met,
the cells are returned with a value of “17, if the parameter is not met the cells are
removed.

Continue on the next page to Reclassify Aspect Data
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Reclassify Aspect Data Customize | Windows Help
Toolbars > ] }u -
I Extensions... | -
Add-In Manager...
1. Open ArcMap. 9 Fctidis )
1 Customize Mode...
Select the ArcGIS Desktop
Style Manager... extensions you want to use,
E Extensions provide extended
Archiag Upticis: capabilities and usually require

2. Check out Spatlal Analyst Extension: that you have a license to use
them. The dialog lists the
extensions that are currently
installed on your system and
which work with the application
you are currently using.

3. Add the desired Image Service to your map
(MD_garrett DEM_m). For more information on .0 ArcScan
accessing Maryland LiDAR image services, please T

Network Analyst
read How to Access Maryland LIiDAR Image Services.

Publisher

Schematics
Note: Raster functions are only available for the services within the 5 ‘
[DEM_M] folder. [ Tracking Analyst

i Spatial Analyst

4. Apply the aspect function to Garrett. DEM_m
For more information on accessing image service functions, please read How to Access
Image Service Functions in ArcGIS for Desktop.

5. For this tutorial we are clipping a region

from the NW corner of Garrett County
>>>

Extract your AOI (area of interest)
from the image service to allow for
local data processing. For more
information on the image service
extraction process, please read
How to Extract from Image
Services in ArcGIS for Desktop.
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6. Using the “Search” tool [], open the “Reclassify” (Spatial Analyst) tool.

You can also locate “Reclass” in the Spatial Analyst toolbar within “ArcToolbox” [].

7. Select your “Input raster” (Clipped export from step #4 above)

Select the “Reclass field”: Value (when dealing with raster data, ‘Value’ is the recognized field for cell
values)

Under “Reclassification” you should see a table with ‘Old Values’ and ‘New Values’. The
classification method defaults to ‘Natural Breaks (Jenks)'.

For our hypothetical scenario, we want to reclassify aspect between 160-200°. We can
either reclassify values within our range (160-200) to a single value, or reclassify all values
outside our range to equal ‘NoData’.

For this example we will set all values within our range to (10).

8. Highlight all entries in the “Reclassification” table and click “Delete Entries” [@J]
Click “Add Entry” [@J] to add a row to the table.

‘ .\ Reclassi — =
Populate the cell under ‘Old = EREE
values’: “160 — 200" (without S
; Garrett_A 7] [

quotations, | Garrett_Asp = &

Redass field
ensuring there is a ‘space’ between Value v
the values and the hyphen - fecas et

Old values New values -

N T S I [ =
Populate the cell under ‘New E HoData ' biotiels
values’: “10” (Without quotations) e
Set your output raster location S

|m] @ lReverse New Valuesl lPrecision... '
Check the box for “Change Output raster

.. | to NoData” C:\Usersmhall\Desktop\Testing\Redlass\asp_redass @'
missing v
sS g alues fo Nobata [¥] Change missing values to NoData (optional)
Click [OK]
OK } ( Cancel J [Environments... ] { Show Help >>
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9. The cells remaining with a value of “10” are aspect between 160-200°.
(represented by the red colors in the image below)

Notice how setting cell values outside of our range to NoData removed the data from our raster
dataset. This reclassification is Boolean in nature: If the parameter is met, return the cell value
set by the user, if the parameter is not met remove the data from the dataset.

Continue on the next page to Merge Classifications for Analysis
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Merge Classifications for Analysis

1. Refer to the following sections of this tutorial if they have not yet been completed:
Reclassify Slope Data
Reclassify Aspect Data

2. With the slope and aspect reclassifications complete, we can calculate the rasters to return
overlapping cells and help identify regions that are moderate grade (8-12% slope) as well
as south facing (160-220 azimuth).

3. Open ArcMap

4. Add the reclassified slope and aspect data (see step 1).

5. Using the “Search” tool [], open the “Raster Calculator” (Spatial Analyst) tool.

You can also locate “Raster Calculator” in the Spatial Analyst toolbar (Map Algebra) [].

6. Double click your aspect dataset from the “Layers and variables” section of the tool to add it

to the expression. Click the addition [] symbol from the tool calculator, followed by
double clicking the slope dataset from the “Layers and variables” section of the tool to finish
he expression. . .

“% Raster Calculator ‘ o ||=E @

Map Algebra expression

Set output raster.

Layers and variables Conditional
Click [OK] > s [E2 19 0 7 ) [ o
(e ] (o)) =
LE)E) e v
(S [ P 7 0 P i -

[m] »

“asp_reclass” + "slope_redass”

Output raster
C:\Users\Imhall\Desktop\Testing\Redass\Rec_merge

l OK | l Cancel | IEnvironments... I I Show Help >> ]
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In the screen shot below, you will notice three different reclassifications:

Cells with a value of 1 are slopes within 8-12% rise.

Cells with a value of 10 are azimuth between 160-200°.

Cells with a value of 11 are all south facing graded slopes. (8-12% rise facing 160-200° )

Reclass

-
]
g

8. Reclassifying our datasets provided the necessary information for our hypothetical scenario.
Now the investor can continue their soil analysis based on our results below:
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Method 2: Using Image Analysis Window

This method uses the Image Analysis Window in ArcMap (version 10.2.2 or greater). The IAW
(Image Analysis Window) allows for raster processing without any additional ArcGIS
extensions necessary. Processing is done on-the-fly and creates temporary layers in the TOC
(table of contents) as you work; selecting only the desired outputs for exporting. This method
can save the user a considerable amount of time while processing.

Generate Slope and Aspect

1. Open ArcMap.

2. Add the desired Image Service to your map (MD_garrett DEM_m).
For more information on accessing Maryland LIDAR image services, please read How to
Access Maryland LIDAR Image Services.

3. For this tutorial we are clipping a region
from the NW corner of Garrett County >>>

Extract your AOI (area of interest)
from the image service to allow for
local data processing. For more
information on the image service
extraction process, please read How
to Extract from Image Services in
ArcGIS for Desktop.

4. Open Image Analysis Window.

Windows [ Help

Qverview

Magnifier

Viewer

Table Of Contents

Catalog
Search Ctrl+F

&) &l & fil

Image Analysis
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Image Analysis ax
5. Single click your raster dataset in the “Layer List”: =

(V] € garrett

| 4 | m »
6. Click the Add Function button [f’f] under “Processing” | I

7. The Function Template Editor allows us to create raster functions for on-the-fly processing
in ArcMap. The outputs from the function template are temporary, however can be
exported as raster datasets as well. The top line of the Function Chain, “***.afr” is the
function chain itself. In ArcGIS 10.3.1 or later, the function can be saved as an .xml and
shared for use.

e

J¥ Function Template Editor o [ @ |5

=[] x12e6e17c_307f_47a3_9dc5_86de83195628y0.afr
=) _/3; Identity Function

- garrett

[ Ok H Cancel |

The second line in the Function Chain is the function applied to the raster dataset on the
bottom line. To begin adding functions, right click the “Identity Function” and select “Insert
Function” to access the full dropdown of available raster functions.

8. Add the Slope function to the Function Chain:
Change the Output Measurement to “PERCENT_RISE”.

Raster Function Properties @
[ General | Siope |

Input DEM: garrett

Qutput Measurement: [PERCENT_RISE -

2Z Factor: 1

Pixel Size Power:

Pixel Size Factor: 0.024

" |Remove edge effect

OK Cancel
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9. You should notice the “Identity Function” in our Function Chain is now replaced by the
“Slope Function”:

J¥ Function Template Editor = @

=] A Function Chain
ER™ | x12e6e17c_307f 47a3_9dc5_86de83195628y0.afr
- fx Slope Function

- garrett

Click [OK]

10. A new layer will be added to the ArcMap TOC (table of contents). This new layer is
temporary and will be deleted if ArcMap is closed without first exporting to a raster
dataset. Before we export this layer, go back to the Image Analysis Window and re-select
the original raster from step 5 above.

11. Click the Add Function button [ff] under “Processing”

12. Right click the “Identity Function” and select “Insert Function”.
Add the “Aspect” function to the Function Chain.
Click [OK]

J¥ Function Template Editor o[- &3]

4% Function Chain
-] xac4bb61e_2671_4ae4_abf6_5105a2b31d97y0.afr
&
- qarrett

[ Ok ] l Cancel

13. Click [OK] on the Function Template Editor window to create the temporary Aspect layer.
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14. Highlight the temporary Slope layer from the Image Analysis Window’s Layer List. Under
“Processing” in the Image Analysis Window, click “Export” [].
Select an appropriate output workspace and file name, change the Format to “GRID” and

click [Save].
Export Raster Data - Func_garrett @
Extent Spatial Reference
(") Data Frame (Current) _
(@ Raster Dataset (Original) © DataFrame (Current)
@ -
Selected Graphics (Clipping) Clip Inside B Rastey Dotasct (Qrignal)
Qutput Raster =
| Use Renderer ["|square: Cell Size (cx, cy): @ 1 1
Force RGB Raster Size (columns, rows): () | 3009 2265
Use Colormap NoData as:  -3,402823e+
Name Property Siz
Bands 1 =
Pixel Depth 32Bit
Uncompressed Size 26.00 MB
Extent (left, top, right, bottom)  ( 189263.1535, 230689.3873, 192272.1535, 228424.3873) T
< 1} [ )

Location: C:\Users\mhall\Desktop\Testing\ImageServiceExport E‘
Name: IAW_Slope Format: |eRID v|
Compression Type: Compression Quality 75

¥p NONE ~ |\ a0

About export raster data Cancel

15. Repeat step 14 for the temporary Aspect layer.

16. Add the exported data to the map as a layer and remove both temporary function layers
form the TOC.

Output Raster b3

lje] Would you like to add the exported data to the map as a layer?
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Reclassify Slope and Aspect

1. Open ArcMap

2. Add slope and aspect datasets to the TOC. If you have not created these datasets,
please go back to the previous section to generate slope and aspect datasets.
3. Select the slope dataset from the IAW (Image Analysis Window) layer list.

4. Click the Add Function button [ﬁf] under “Processing” to open the Function Template
Editor.

J¥ Function Template Editor = [

-4 Function Chain
l:x@ X73463483_98ac_481a_b7bf_4450a3913bdey0.afr
Sl /9 [dentity Function|
.. TAW_Slope

[ Ok H Cancel ]

5. Right click “Identity Function” and hover the cursor over “Insert Function” to view the
available functions in the dropdown menu. Select “Remap Function”.

; Ji# Composite Band Function
¢ < . P
¢ Function Template Editor | & | Constant Function
= 4% Function Chain | fiz Contrast And Brightness Function
=-{&) x3d83ee26_2da2_4d40_bede_8199984de7f2y0.afr Ji  Convolution Function
4 —————— 18 | G s
.. TAW_S| Insert Function > L urva.ure u.nc Alon )
- ‘ I B TS | fiz  Elevation Void Fill Function
e o aster SEmcion Ji  Extract Band Function
Fetpove Ji  Geometric Function
Properties... Grayscale Function

Hillshade Function

Local Function

Mask Function

ML Classify Function

NDVI Function
Pansharpening Function
Python Raster Function
Radar Calibration Function
RasterInfo Function

Recast Function

Phbb bbb b

Remap Function
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6. Setup the remap definition for our Slope reclassification: 8-12%
Minimum: 8
Maximum: 12
Output: 1
Check the box for “Change missing values to NoData”

Raster Function Properties

[ Genera | Remap |

Input Raster: IAW _Slope

Remap Definition:

Q) List () Table

ID Minimum Maximum Output NoData
1 8 12 1 ]

2 O

< | m »

[V|Chanae missing values to NoData:

About the Remap function

OK || Cancel

Click [OK]
7. Click [OK] to run the function chain process:

8. Highlight the newly added layer from the Image Analysis Window’s Layer List. Under

“Processing” in the Image Analysis Window, click “Export” [E].
Select an appropriate output workspace and file name, change the Format to “GRID” and
click [Save].
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9. Now select the aspect dataset from the IAW (Image Analysis Window) layer list.

10. Click the Add Function button [f”g] under “Processing” to open the Function Template

Editor.

3

v J¥ Function Template Editor E

4% Function Chain
= xbcfa1068_f217_4535_9827_45b89e5bb124y0.afr
SR 23 Identity Function

ok J[ concel ]

11. Right click “Identity Function” and hover the cursor over “Insert Function” to view the

available functions in the dropdown menu. Select “Remap Function”.

Elevation Void Fill Function
Extract Band Function
Geometric Function

J£ Function Template Editor [-=-3]

-4 Function Chain
- [ x0001ddf5_7esb_40bd_Sb17_4b5855845e5cy0.afr
B_,.-x Qenu FUncaor
- TAW_A Insert Function >

Insert Python Raster Function

Grayscale Function
Hillshade Function
Local Function

Mask Function

ML Classify Function
NDVI Function
Pansharpening Function
Python Raster Function
Radar Calibration Function
RasterInfo Function
Recast Function

Remap Function

Remove

Properties...

bbb RRRRRRRE
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12. Setup the remap definition for our Aspect reclassification: 160-200°
Minimum: 160
Maximum: 200
Output: 10
Check the box for “Change missing values to NoData”

Raster Function Properties

| General jﬁRemap |

Input Raster: IAW_Aspect

Remap Definition:

Q) List (") Table
D Minimum Maximum Output NoData [z]
1 160 200 10 L]
2 J
< | - »

About the Remap function

[ ok ][ Ccancel

Click [OK]
13. Click [OK] to run the function chain process:

14. Highlight the newly added layer from the Image Analysis Window’s Layer List.

Under “Processing” in the Image Analysis Window, click “Export” [E].
Select an appropriate output workspace and file name, change the Format to “GRID” and
click [Save].
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Merge Classifications for Analysis
1. Open ArcMap
2. Add your reclassified datasets from the previous section to the TOC. If you have not

created these datasets, please go back to the previous section to reclassify slope and
aspect datasets.

3. Select the slope dataset from the IAW (Image Analysis Window) layer list.

4. Click the Add Function button [ﬁ] under “Processing” to open the Function Template
Editor.

€ Function Template Editor = @

=z Function Chain
=& x73463483_98ac_481a_b7bf_4450a3913bdey0.afr

El-‘fx

[ Ok ] [ Cancel

5. Right click “Identity Function” and hover the cursor over “Insert Function” to view the
available functions in the dropdown menu. Select “Arithmetic Function”.

o B | gpa | Arithmetic Function Arithmetic Function
_ ' Drawing -E Performs an arithmetic operation between two Aspect Function
i partially or completely spatially overlapping Attribute Table Function

rasters or a raster and one or more constant

values, Band Arithmetic Function

Binary Thresholding Function
Cached Raster Function
Classify Function

Clip Function

Color Model Conversion Function
Colormap Function
Colormap To RGB Function

Complex Function

J¥ Function Template Editor E] =) @

& dgﬁ Function Chain
=-{Ed] xe5617c2c_5c1b_4034_8a27_f79560378797y0.afr

----- 4 1AW _Slope ‘ Insert Function »
Insert Python Raster Function

Composite Band Function
Constant Function
Contrast And Brightness Function

Convolution Function

Curvature Function
Elevation Void Fill Function
Extract Band Function

a tric Eunctinn

Remove

bbb ERER
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6. Input Raster 1: navigate to your saved reclassified slope data (8-12%).
Input Raster 2: navigate to your saved reclassified aspect data (160-200°).
Operation: Plus

i Raster Function Properties

General | Arthmetic ‘

Input Raster 1: iaw_slope
Input Raster 2: iaw_aspect
Operation: |Plus v
Cell Size: |Min v
Extent: |First v

Generate raster from constant

Raster: [None X ]

Constant:

About the Arithmetic function

| ok || Ccancel

Click [OK].

7. Click [OK] to run the function chain process.

=

£€ Function Template:Editor | = H (=] "&I

-4 Function Chain

SR | xe5617c2c_Scib_4034_8a27_f79560378797y0.afr

= fx Arithmetic Function

ok J[ concel |
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8. In the screen shot below, you will notice three different reclassifications:
Cells with a value of 1 are slopes within 8-12% rise.
Cells with a value of 10 are azimuth between 160-200°.
Cells with a value of 11 are all south facing graded slopes. (8-12% rise facing 160-200° )

9. Reclassifying our datasets provided the necessary information for our hypothetical
scenario. Now the investor can continue their soil analysis based on our results below:
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ADDITIONAL RESOURCES
For more information about Maryland LiDAR, please visit the Maryland LIDAR Overview page

For more information about additional training opportunities, please visit the MD iIMAP Training
Overview page, or contact Lisa Lowe, Senior GIS Analyst with the Maryland Department of
Information Technology, Geographic Information Office at lisa.lowe@maryland.gov.

For additional MD iMAP datasets, please visit the GIS Data Catalog

For all other inquiries related to Maryland LIDAR, please contact the GIO Office at
service.desk@maryland.gov.
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