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Thematic Change Tutorial

In this tutorial, you will use the Thematic Change workflow to assess differences in land cover
classification along the Louisiana coastline, before and after hurricane Katrina. Thematic
change detection takes two classification images of the same scene at different times and
identifies differences between them.

Files Used in this Tutorial

Tutorial files are available from our website or on the ENVI® Resource DVD in the
classification directory.

File Description

pre_ Spatial subset of a land cover classification image, pre-hurricane Katrina, 30-
katrina_  meter resolution. This dataset was derived from Landsat TM scenes from 17
05.dat January through 27 April 2005.

post_ Spatial subset of a land cover classification image, post-hurricane Katrina, 30-
katrina_  meter resolution. This dataset was derived from Landsat TM scenes from 22
06.dat November 2005 through 07 February 2006.

These classification images were created and provided by the NOAA Coastal Services Center.

Reference: National Oceanic and Atmospheric Administration, Office for Coastal
Management. Coastal Change Analysis Program (C-CAP) Regional Land Cover. Charleston,
SC: NOAA Office for Coastal Management. Accessed March 2018 at
www.coast.noaa.gov/ccapftp.

Selecting Files for Thematic Change
In the File Selection panel, you choose the two classification images to include in thematic
change detection.

1. Start ENVI.

2. From the Toolbox, select Change Detection > Thematic Change Workflow. The
Select File panel appears.

3. Click Browse next to the Time 1 Classification Image File field. The Select Time 1
Classification Image File dialog appears.

4. Click Open File. The Open dialog appears.
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5. Navigate to the location where you saved the tutorial data and select pre
katrina05.dat, and click Open, then click OK.

6. Click Browse next to the Time 2 Classification Image File field. The Select Time 2
Classification Image File dialog appears.

7. Click Open File. The Open dialog appears.

8. Navigate to the location where you saved the tutorial data and select post
katrina06.dat, and click Open, then click OK.

9. Click Next. The Thematic Change panel displays.

Applying Thematic Change Analysis

1. Because the two input classification images have the same number of classes that use
the same class name, the Only Include Areas That Have Changed check box is
available, and is enabled by default. Keep the default setting. The thematic change
analysis will group those classes into a class named no change if no difference is
detected in those classes during processing. The output is a new classification image
that only includes areas that have changed. When you uncheck this option, it includes all
class transition information.

2. Open the Cursor Value window with the ¥ toolbar button. When the Cursor Value

dialog appears, the On demand updates button % is active and a red probe
(crosshairs) appears in the display.

3. Inthe Go To field, enter 594865.735,761937.370. The probe centers over the pixel
located at these map coordinates. The Cursor Value window provides information about
the two input layers and the classes that are identified at the cursor location. In the
example below, the Cursor Value shows that the pixel under the cursor in the pre- and
post-Katrina layers are in the same class (Estuarine Emergent Wetland). Thisis an
area that did not change classes.
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Yiew #2 [CURREMNT]

Geo: 29°45°32 B3N 89°50"30. 66"/
Map: 5348550000, 7615250000

MGRS: 1ERBT 2513335473

Froj Albers_Conical_Equal_fuea, MAD 33

post_katrinals. dat
File: 20510,7283

Drata: [18] Clazs: [Estuarine Emergent YWetland]

pre_katrinal5. dat
File: 20510,7233
Data: [18] Clags: [Estuanne Emergent 'Wfetland]

4. Click in the display on a blue area close to a lake. In the next example, the pixel under
the cursor is in one class in the pre-Katrina image (Estuarine Emergent Wetland),
and is in a different class in the post-Katrina image (water).

@ CursorYWalue E@
[y~ g ©

Wiew #2 [CURRENT] -
Geo: 23°44°24 13"M 83°00°4. 01"/

kap: 55706, 7373, 7RI867. 3706

MGRS: 1T6RBT 2585733347

Proj: Albers_Conical_Equal_Area, MAD 33

pogt_katrinals. dat
File: 20538, 3573,7351.5876
Data: [21] Clazs: [wfater]

pre_katinalb.dat
File: 20538 .3573,7351. 5876
Drata: [18] Clazs: [Estuanne Emergent Ywetland]

5. Click the On demand updates button in the Cursor Value dialog to turn off the probe.
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Enable the Preview check box in the Thematic Change workflow. A Preview Window
appears. As you move the cursor around in the Preview Window, the Cursor Value
window not only updates the pixel information for the pre- and post-Katrina images, it
also provides analysis information about the pixel under the cursor.

Before you begin processing, disable the Only Include Areas That Have Changed
check box, to see a preview of the same area when this option is turned off. The result
includes areas that have changed, and also areas that have not changed (for example,
from 'Water' to 'Water'.

Enable the Only Include Areas That Have Changed check box again.

Click Next. Thematic change processing begins. When processing is complete, the
Cleanup panel appears.

Cleaning Up Thematic Change Results

The cleanup step refines the result. You can preview what the refinement will look before you
apply the settings. The cleanup options are:

1.

Enable Smoothing removes speckling noise.
Enable Aggregation removes small regions.

Use the default setting for thematic change cleanup. The default is Enable Smoothing,
where the square kernel's center pixel will be replaced with the majority class value of
the kernel. Keep the default value of 3.

View the cleanup result in the Preview Window before processing.
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You can change the cleanup settings and preview the results again, if desired.

3. Click Next. The Export panel appears.

Exporting Thematic Change Results

To export results:

1. Inthe Export Files tab, enable the check boxes for the exports you want to output. The
following are available:

= Export Thematic Change Image saves the classification result to a raster file.

= Export Thematic Change Vectors saves the vectors created during
classification to a shapefile.

2. Use the default paths and filenames.

3. To save statistics on thematic change, enable the Export Thematic Change
Statistics check box in the Export Statistic tab,

4. Use the default paths and filenames.
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5. Click Finish. ENVI creates the output, opens the layers in the Image window, and saves
the files to the directory you specified.

6. Navigate to the statistics file and open it in a spreadsheet application, such as Microsoft
Excel. As you can see in the statistics below, the most significant changes were classes
that changed to Water.

A B C D

1 |CLASS TL CLASS T2 AREA PERCENT

2 nochange no change 20845254300 98.5530734
3 |Estuarine Emergent Wetland Water 174390600] 0.645003
4 | Palustrine Emergent Wetland Water 51484500 0.18377
5 Unconsolidated Shore Water 18261000 0.067303
G Estuarine Aguatic Bed Water 10543400 0.040333
7 |Bare Land Water 3406300 0.013327
8 |Ewvergreen Forest ScrubfShrub 3135600 0.011553
3 | Palustrine Forested Wetland Palustrine Emergent Wetland 2815200 0.010377
10 |\Water Unconsolidated Shore 2663500 0.009836
11 | Palustrine Scrub/Shrub Wetland  Palustrine Emergent Wetland 1827300 0.006733
12 |Evergreen Forest Grassland 1482300 0.005464
13 |High Intensity Developed Low Intensity Developed 1233000 0.004545
14 | Water Estuarine Emergent Wetland 1063800 0.003921
15 | Palustrine Scrub,/Shrub Wetland Water 345800 0.00349
16 |'Water Palustrine Emergent Wetland 224400 0.003033
17 |Medium Intensity Developed Low Intensity Developed 705600 0.002601
18 |Low Intensity Developed High Intensity Developead 491400 0.001311
19 | Palustrine Aguatic Bed Water 465300 0.001715
20 |Scrub/Shrub Grassland 439200 0.001619

7. Select File > Exit to exit ENVI.

Page 6 of 6

© 1988-2019 Harris Geospatial Solutions, Inc. All Rights Reserved.
This information is not subject to the controls of the International Traffic in Arms Regulations (ITAR) or the Export

Administration Regulations (EAR).



	Thematic Change Tutorial
	Files Used in this Tutorial
	Selecting Files for Thematic Change
	Applying Thematic Change Analysis
	Cleaning Up Thematic Change Results
	Exporting Thematic Change Results


