Advanced Webinar: Change Detection for Land Cover Mapping
September 28 & October 5, 2018

Exercise 2. Change Detection with Supervised Classification

Objectives

e Understand how to stack bands from two dates

e Generate training sites for a supervised classification

e Use the R software to run the Random Forest Algorithm for conducting a
supervised classification for change detection

e Apply a color scheme to interpret changes over time

e Conduct post-processing of an image to improve the accuracy of the image
classification

Overview of Topics

e Band stacking and image enhancement
e Developing training sites

e Random forest classification algorithm
e Post-processing of the classified image

Tools Needed

e QGIS 3.2 for Windows OS
e R statistical program (version 3.3.0 or higher)
e R Studio

Associated Data

For this exercise, you will need the image files from the week 1 exercise:
e Tanzanial993_ Clip.tif
e Tanzania2016_Clip.tif
e And you will need to download the R script classification.R from the ARSET
website here: https://arset.gsfc.nasa.gov/land/webinars/adv-changel18
e Create a folder called Exercise2, and save the R script to this folder
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Introduction

For this exercise we will be examining vegetation changes in Tanzania from 1993 to
2016 using a supervised classification technique. We will use Landsat data from these
two dates. For the first image in 1993 we will use data from Landsat 5, and the 2016
imagery will be from Landsat 8. We will stack the bands from both images together and
use the random forest algorithm to generate a change image. This image will indicate
regions where forest cover has increased, decreased, or remained the same. This
technique can be applied to many different regions and could include different types of
image classification for your region of interest.

Part 1: Band Stacking and Image Enhancement

1. Open QGIS
2. On the top panel click on Layer > Add Layer > Add Raster Layer
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3. Navigate to your Exercisel folder and add the Tanzanial993_Clip.tif and the
Tanzania2016_Clip.tif click Add, then OK, then Close. Make sure the 1993
image is on top of the 2016 image in the Layers panel.

http://arset.gsfc.nasa.gov/ 2



http://arset.gsfc.nasa.gov/

Advanced Webinar: Change Detection for Land Cover Mapping
September 28 & October 5, 2018

hY

. CATH-3R0
S 2 e o
] </ B Tanzania2016_clip
i

5=

“:'

@~

Ready Coordinate 340724,-1079296 ) Scale 1:325019  ~ gy Magnifier 100% 3 Rotstion 0.0° & + Render EPSGINYT @

4. Click on Raster > Miscellaneous > Merge to stack the bands of the two images
together into one image

a. Click onthe "= next to Input Layers and click on Select all to select
each image. You must also ensure that the 1993 image is on top of the
2016 image in the Input Layers. Click OK.

b. Select the Place each input file into a separate band button

c. Keep the Output data type as the Float32 default

d. Click onthe '~ next to Merged and select Save to File. Save the new file
as Tan1993 2016_Stacked.tif in your Exercise?2 folder.
e. Click on Run in Background
f. Once the processing is complete, click Close
5. The new temporary merged image will be added to the map. Navigate to your
Exercise?2 folder and click on Layer > Add Layer > Add Raster Layer and
select the Tan1993 2016_Stacked.tif click Add, then OK, then Close.
6. Remove the temporary merged image by right clicking on it in the Layers Panel
and selecting Remove Layer. Click OK when the pop-up window appears.

http://arset.gsfc.nasa.gov/ 3



http://arset.gsfc.nasa.gov/

Advanced Webinar: Change Detection for Land Cover Mapping
September 28 & October 5, 2018

Project Edit View Layer Settings Plugins Vector Rastsr Datzbase Web Processing Help

BRRE Oe228H00 8BNS & -Kra-5 #Tmve T
\'C‘rvfﬂ* x af% B m e e N e B B @ ea H
Ve Layers o=
S s AETEABAO
E" [ Tan1993 2016 Stacked |
ﬁ | [¥ Tanzania1993_clip
VE:' | B¥ Tanzania2016_clip
.
2R
&

T
o~

Type to locate (Cirl+X 1 lagend entries remaved. Coordinate 400139,-1074331 5 Scale 1:325919  ~ & Magnifier 100% % Rotatin 0.0° % [¥| Render #MEPSG:32637 @

=]
7. Click on the Save Project As icon to save your project as Exercise2.qgz

Next, we will enhance the image like we did in the week 1 exercise. Note that this new
image will have all the bands from the 1993 image and the 2016 image. Different band
combinations enable you to visualize the imagery in different ways. There are several
different band combinations that are typically used for looking at vegetation change
including true color, color infrared and false color composite (see link below).

https://landsat.usgs.gov/how-do-landsat-8-band-combinations-differ-landsat-7-or-
landsat-5-satellite-data

In this exercise we will view the image using the false color composite band
combination. It is helpful if we create one band combination for the first time period, one
for the second time period and one that contains bands from both dates to highlight
changes. In QGIS you can create duplicates of your 2-date image and then assign the
unique band combinations to each.

8. To create a duplicate, right-click on Tan1993 2016 _Stacked.tif and choose
Duplicate. This will create a new image with the suffix _copy, to which you can
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assign different band combinations.
9. Rename the first duplicate by right clicking on the copy and selecting Rename

Layer. Change the name to Tan1993 2016_Stacked_1993.tif.
10. Create another duplicate and change the name to

Tan1993 2016_Stacked_2016.tif.
11.Rename the original Tan1993 2016 _Stacked image to

Tan1993 2016 Stacked_ Change
12.Remove the Tanzanial993 Clip and the Tanzania2016_Clip images.

a. You can remove multiple images by clicking on them in the Layers Panel
and right click and select Remove Layer

13.Turn off all layers except Tan_1993 2016 Stacked 1993
14.Right click on the Tan_1993 2016 Stacked 1993 image in the Layers Panel

and click on Properties. A window will pop up and you should be taken directly
to the Symbology tab.
a. Leave the Render type as the default Multiband color
b. Change the Red band to Band 5
c. Change the Green band to Band 4
d. Change the Blue band to Band 3
15.Click Apply
16.Click on the drop down arrow next to Min/max value settings
17.Turn on the Mean +/- standard deviation and ensure the value is set to 2.00
(this should be the default)
18.In the drop down next to Statistics extent, you can leave the default as Whole
raster
a. Click Apply, then OK.
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19.Repeat steps 13-17 for the Tan_1993 2016 Stacked 2016 image. All steps will
be the same, except for the color combinations. Remember the 2016 bands are

stacked after the 1993 bands, so use:
a. Change the Red band to Band 12
b. Change the Green band to Band 11
c. Change the Blue band to Band 10

Note that the bands 12, 11, and 10 correspond to bands 6, 5, and 4 of the 2016 Landsat
8 image. This is because we have six bands from our 1993 Landsat 5 image stacked on

top of the 2016 Landsat 8 bands. This is the same false color display.
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20.Repeat steps 13-15 for the Tan_1993 2016_Stacked_Change image. This time,
change the bands to:
a. Change the Red band to Band 13
b. Change the Green band to Band 5
c. Change the Blue band to Band 8
21.This time choose the Cumulative count cut option under Min/ max values
settings and leave the default as 2.0 and 98.0%.
22.In the drop down next to Statistics extent choose you can leave the default as
Whole raster.
23.Click Apply, then OK.

You will notice that the deforested areas are highlighted in magenta/purple and the
areas that have increased vegetation are highlighted in green. This band combination
uses bands from both dates in a composite to highlight changes in the Shortwave
Infrared (SWIR) bands 13 (or the corresponding band 7 from the 2016 Landsat 8 image)
and 5 (from the 1993 Landsat 5 image). Using this combination, you can see changes in
the vegetation from the first date to the second date.
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Part 2: Developing Training Sites

1. Create a new polygon shapefile by clicking on Layer along the top of menu. Click
on Layer > Create Layer > New Shapefile Layer. Or click on the New

Shapefile Layer Ve -icon from along the left side.

a. File name: Click on the '~ next to File name and navigate to your
Exercise?2 folder and name the file training.shp. Click Save.
b. File encoding: UTF-8 (may be the default)
c. Geometry type: Use the drop-down menu to choose Polygon
I. Under Geometry type: EPSG:32637 - WGS 84 / UTM zone 37N —
Projected OR Project CRS: EPSG:32637 — WGS 84 / UTM zone
37 N (the name might differ slightly depending on if you are working
on a Mac or PC).
ii. This is done to ensure our reference system is the same as the
Landsat image.
d. Under New field > Name: type Notes
e. Type: Text data
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f. Length: 20
g. Click Add to fields list
h. Click OK
Q New Shapefile Layer ?
File name ments\ARSET\ChangeDetection\Week2\training.shp
File encoding UTF-8 <
Geometry type (= Polygon <
D Include Z dimension D Include M values
Project CRS: EPSG:32637 - WGS 84 / UTM zone 37N ~ &
New field
Name

Type abcText data

Length |20 Precision
Add to fields list
Fields list
Name Type Length Precision
id Integer 10
Notes String 20

Remove field

In order to create training sites, we want to identify areas where we know the land cover
category and the type of change observed from 1993 to 2016. For this exercise, we will
use these categories and ID code:

Cover Class Code
Forest to Forest 11
Forest to Non-Forest 12
Non-Forest to Non-Forest | 22
Non-Forest to Forest 21
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To keep the exercise simple, we will use two types of land cover: forest and non-forest.
The categories will either remain the same from 1993 to 2016 (forest to forest and non-
forest to non-forest), or they will change to the other land cover category (forest to non-
forest or non-forest to forest). For future change detection of different regions, you will
likely have more categories of change (e.g. bare ground, water, or urban).

1. Make sure the layers are in this order in the layers Panel: (1) training polygon, (2)
the change image, (3) the1993 image, and (4) the 2016 image.

2. First we will delineate training sites where there is forest in 1993 and 2016 (no
change). Look at the change image first. Areas that are dark are generally areas
that have not changed. Confirm that this is true by clicking off the change image
and toggling between the 1993 and 2016 images.

a. You can turn the layers on and off by clicking on the check mark next to
each image in the Layers Panel.

Once you have found a region with no change from forest to forest, you will draw a
polygon around those pixels to create the training site. You can zoom in and out of the
images and toggle them on and off until you are confident that you have found a region
with no change from forest to forest from 1993 to 2016.

3. To draw polygons, right click on the training layer in the Layers Panel and

select Toggle editing or click on the Toggle editing “ icon while the vector
layer is highlighted in the Layers Panel. This will allow you to edit the polygon
shapefile. These polygons will be used as the training sites for the classification.
4. To add features to the layer (which will be used as training sites), click the Add
)
Polygon Feature icon in the Digitizing Toolbar or click on Edit and select
Add Polygon Feature. After you select Add Polygon Feature a crosshair will

appear when you hover your mouse over the image.

5. Click on the image to draw an outline of the polygon that only includes pixels with
no change from forest to forest. Right click to close the polygon.

6. A dialog box will appear to provide attribute information. Give this polygon the 1D
11. In the Notes put For-For. Click OK.
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training - Feature Attributes £

Actions - 1
id 11

Notes For-For

< >

OK Cancel

7. Repeat steps 4-6 this for other unchanged forested areas in the image until you
have at least 10 trainings sites with ID 11. Ensure that you create polygons with
many pixels from different regions across the image.

LY
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Next, we will create training sites that were forest in 1993, but were bare ground (non-
forest) in 2016. These areas will be purple/magenta in the change image. Again, you
can confirm this type of change by clicking on and off the 1993 and 2016 image.

8. Repeat steps 4-6 for the forest to non-forest category. Give each of these training
polygons the ID 12 and in the notes type For-NonFor.

9. If you are having trouble seeing the polygons you are creating, you can change
the color to red. Right click on the training layer in the Layer Panel. Click on
Styles and click on the red area of the color wheel. This will automatically
change all the polygons to red.

Next, we will create training sites that were non-forest in both 1993 and 2016. These
areas will be indicated in white on the change image. You will notice a town in the north
central region of the image; this is a good area for indicating this category of non-forest
to non-forest. Again, you can confirm this type of change by clicking on and off the 1993
and 2016 image.

10.Repeat steps 4-6 for the non-forest to non-forest category. Give each of these
training polygons the ID 22 and in the notes type NonFor-NonFor.

Finally, we will create training sites that were non-forest in 1993, but were forest in
2016. These areas will be indicated in green on the change image. Again, you can
confirm this type of change by clicking on and off the 1993 and 2016 image.

11.Repeat steps 4-6 for the non-forest to non-forest category. Give each of these
training polygons the ID 21 and in the notes type NonFor-For.

After you have created all your training sites for the four categories, you need to save
the layer edits.
12.Click on the Save Layer Edits U icon or right click on the training layer in the
Layers Panel and click on Save Layer Edits

13.Turn Toggle editing off by clicking on the Toggle editing 4 icon so that it is no
longer highlighted
14.Remember to always Save your map along the way
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Part 3: Random Forest Classification Algorithm

Now we run the random forest classification algorithm to generate the classified change
map. We will do this using the R and R Studio software.

1. Open R Studio

2. Along the top panel, click on File > Open File. Navigate to your Exercise?2 folder
and open the classification.R file.
3) RStudio - - EN

File Edit Code View Plots Session Build Debug Profile Tools Help
O]~ &g~ = nddine = RIS

0] irlassification .k -— Environment  History

# B _#import Dataset = | 3 Ligt =

» | Global Ewironment =

O on bt

Flles Plots  Packages Help  Viewer -

3 Export *

Corscle

R version 3.5.1 (2018-07-02) “Feather Spray" ]
Copyright {C) 2018 The R Foundation for statistical Computing
Platform: «86_Gd-wBd-mingw3Z/wéd (Bd-bit)

R is free software and comes with ABSCLUTELY NO WARRANTY.

vou are welcome to redistribute it under certain ecenditions.
Type ‘license()” or “Ticence()” Tor distribution details.

R is a collaborative project with many contributors.

Type 'contributors()’ for more informaticn and

"citation()' on how to cite R or R packages in publications.
Type 'demo()’ for some demos, ‘help()' for on-line help, or
“help.start()' for an HTML browser interface to help.

Type 'q()" to quit R.

As a first step it is good to set the working directory to the folder that contains the
training site shapefile and the 2-date image stack

3. Go to Session > Set working directory > Choose Directory and set it to your
Exercise2 folder
a. You will need to ensure that all of your images and your training.shp file
are located in this folder without any subfolders.
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Session | Build Debug Profile Tools Help

New Session

Interrupt R Environment
1 Terminate R... “#Run | 9% | | % Source ~ T E 3
f I ~ 1 @ Global Em
3 Restart R Ctrl+Shift+F10 |efile” variable) with

randamlv calacte 2

Set Working Directory g To Source File Location

Load Workspace... To Files Pane Location

Save Workspace As.. Choose Directory... Ctrl+Shift+H

Clear Workspace... hd up to three output

Quit Session... Ctrl+Q ted.

4. Next, we need to install a few specific packages. Go to Tools > Install
Packages.
5. Type in following packages separate by spaces: maptools, sp, randomForest,
raster, rgdal
a. Note: as you type these package names, they will likely appear in a
generated drop-down list, which you can select to ensure the name is
correct. Also, if you are working on a Mac, you may also need to install the
rgeos package.
6. Click Install
a. The process will run and may take a few minutes to ensure each package
is installed. Once the packages are installed, the R console will display a
blue >.

Install Packages

Install from: ? Configuring Repositories

Repository (CRAN]) -

Packages (separate multiple with space or comma):

maptools sp randomForest raster rgdal

Install to Library:
C:/Users/ajkuss/Documents/R/win-library/3.5 [Default] 2

v | Install dependencies

Install Cancel
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Next, we will need to change a few lines of the R code specific to the location of the
images and the training.shp for your individual computer.

First, set the working directory:
1. Scroll down to line 65 of the R code that starts with setwd. You will need to

change this line to identify your working directory.

2. Change the parts in red to navigate to your Exercise?2 folder on your computer.
You can see what this path looks like by going to your windows folder or your
Finder window if you are working on a Mac. Also note that on a Mac, you can
navigate to your Exercise?2 folder, click on File > Get Info, and copy the path
next to Where.

Initial Directory:
setwd("C:/Users/amccullu/Documents/ARSET/Change_Detection/Exercise2")

*Note: that in this example, this path navigates to a folder called Exercise2. It does not
necessarily matter what you name your folder, so long as it is correctly listed in the

script.
¥ + | Exercise2 — O X
Home Share View 0
&« v » This PC » Documents » ARSET » Change_Detection » Exercise2 v U Search Exercise2 ¥
~ [ Name Date modified Type Size
3 Quick access
=] ChangeDetection_Week?2_Final.docx 9/26/2018 10:28 AM Microsoft Word Doc... 21,904 KB
m Desktop
| | classification.R 9/26/2018 10:26 AM R File 17 KB
4 Downloads -
+ Exercise2.qgz 9/26/2018 10:06 AM QGIS Project 6 KB
& D t
= Documents % Tan1993 2016 Stacked.tif 9/26/2018 7:45AM  TIF File 129,545 KB
= Pictures | ] Tan1993_2016_Stacked.tif.aux.xml 9/26/2018 8:33 AM XML Document 10 KB
Exercise [ ] training.cpg 9/26/2018 8:37 AM CPG File 1KB
Exercise2 | | training.dbf 9/26/2018 8:59 AM DBF File 1KB
Exercise5 | training.prj 9/26/2018 8:37 AM PRJ File 1KB
Exercise6 | | training.gpj 9/26/2018 8:37 AM QPJ File 1KB
|| training.shp 9/26/2018 8:59 AM SHP File 4 KB
& OneDrive [ training.shx 9/26/2018 859 AM  SHX File 1KB
9 This PC
» 3D Objects
— Nocltan et
11 items =

Next, change the name and path for your training shapefile:
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3. Scroll down to line 67 of the R code. Change the parts in red to navigate to your
training shapefile in your Exercise?2 folder.

Initial Directory:

shapefile <-
'/Users/amccullu/Documents/ARSET/Change_Detection/Exercise2/EX2_Practice/trainin
g.shp’

You will leave all other parts of the R code as default. If you are interested, you can
scroll through the R code to learn about what the steps are. For example:
e Line 69: classNums <- ¢(11,12,21,22): These are the classes we identified in the
training shapefile
e Line 72: classSampNums <- ¢(100,100,100,100): These are the approximate
number of training samples to be randomly selected for running the Random
Forest algorithm
e Line 74: attName <-'id": This is the attribute that the code uses to run the
classification
e Line 76: nd <- -9999: This is the non-data value
e Line 78: inlmageName <-Tan1993 2016 _Stacked.tif': This is the input image
that the code is using for the classification

You can read through the remainder of the code and read the notes (with the # in
green) to see what the code is doing.

=
8. Click on the Source " Source jcon along the top to run the entire code
a. You will see each of the steps run in the R Console along the bottom
9. A message will come up that says: Type n to stop, ¢ to change feature space
bands, s to define a rectangle to locate gaps in feature space, or any other key to
continue with random forests model creation and prediction:
10.Click on the K key, and the remainder of the code will run. As the process runs, it

will show this along the bottom as each block runs:

Calculating random forest object
Starting predictions
processing block 4 of 4

7. Save the R code, be clicking on the Save icon along the top.

The R code will create a confusion matrix and will display it in the R console as well.
When the entire process is complete, the R console will display the processing time and
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you may see a warning message that says: readShapePoly is deprecated; use
rgdal::readOGR or sf::st_read. This is OK. The process should have run properly.

11.You can double check to see if Random Forest Algorithm ran. Navigate to your
Exercise2 folder and find the Tan_1993 2016_Stacked_Class.tif.

12.Close R Studio. A pop-up will come up to ask if you would like to Save the
Workspace Image. Click Yes or Save on a Mac.

Part 4: Post-Processing of the Classified Image

In this final step, we will go back to QGIS and view, color, and “clean up” our classified
image

1. Go back to QGIS. Click on the Add Raster Layer :..D icon.
2. Navigate to your Exercise2 folder and add the
Tan1993 2016 Stacked Class.tif click Add, then OK, then Close.

You will notice that the image has values from 11 to 22, which are actually the
categories that we defined in part 3 of this exercise.

*Note: If your image contains values from 1 to 4, assume that 1=11, 2=12, 3=21, and
4=22. You can input the correct values into the file in step 4 below. This might be a
difference in the way QGIS behaves on a Mac or a PC.

Project Ecit View Layer Seltings Plugins Vector Raster Catebose Web Processing Help
HEBRE WM alR0 PR, LR 8 ~E-E-T FLmvy T~

WP\ A ®

o Leyers

. TESTL Bt

:: e
9 mi
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] W training

B . v [ Ton1993_2016_Stacked_Change
@ -

@ + [ Tan1993 2016 Stacked 1993

1 legend entries removed. Coordinate 344621,- 1066649 @ Scale 1:287183 v gy Magnifier 100°% | Rotation 0.0 ° = [+ Render EPSG:1ET @
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3. Right click on the Tan1993 2016_Stacked_Class image in the Layers Panel.
Click on Properties > Symbology.

a.
b.
C.
d.
e.

Render Type: Singleband Pseudocolor
Interpolation: Linear or Exact (both will work)
Mode: Equal Interval

Change the Number of Classes to 4

Click on Classify.

4. Change the Values and Labels to:

a.
b.
C.
d.

Value: 11 or 1; Color: black; Label: Forest to Forest

Value: 12 or 2; Color: red; Label: Forest to Non-Forest

Value: 21 or 3; Color: green; Label: Non-Forest to Forest
Value: 22 or 4; Color: yellow; Label: Non-Forest to Non-Forest

5. To change the colors, you can double click on the color icon to select colors that
you think are appropriate to identify the categories. You can choose different
colors than the example provided if you would like.

6. Click Apply

http://arset.gsfc.nasa.gov/ 18



http://arset.gsfc.nasa.gov/

Advanced Webinar: Change Detection for Land Cover Mapping
September 28 & October 5, 2018

= Band rendering

% Information

Render type Singleband pseudocolor -

4% Source
Band Band 1 (Gray) &
@ Transparency Min 1 Max 2
B Histogram * Min / max values settings
4" Rendering Interpolation Linear =
- Color romp [N . -
R Metadata Label unit
= Legend suffix
15 QGIS Server | Value Colc Label
11 Forest to Forest
12 Forest to Non-Forest
21 Non-Forest to Forest
22 Non-Forest to Non-Forest
Mode Equal Interval - Classes 4 =
Cessiy || = T B B

|__ Clip out of range values

* Color rendering

Blending mode MNormal - 49 Reset

Brightness 0 =+ Contrast 0 =
Saturation 0 =+ Grayscale Off '
Hue [ Colorize = Strength 100% =

* Resampling

Style - | ok || cancal Apply Help

7. Click on the Export Color Map to File “4  icon
8. Navigate to Exercise2 folder and save the file as classcolors.txt
9. Click OK to close the Layer Properties window
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Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

BREE Be s oMY 8 -0~ 5-0 #T=- My

WQV.Zw 2 /D e ~wFuEwwy R 28 B
Vs Layers L -

s AW TE AR

o | 4v[¥T2n1993 2016 Stacked Closs |

o M Forest to Forest
/. B Forest to Non-Forest
i) B Non-Forest to Forest

- Non-Forest to Non-Forest

‘.: +| H training
T2 T ¥ Tan1993_2016_Stacked_Change
@ or
Yov! v/ ¥ ran1003_2016_Stacked 1903
e

Next we will use the Majority Filter to remove some of the “noise” or speckles of the
image.

10.Click on Processing > Toolbox. The Toolbox should appear on the right.
11.Type in Majority Filter into the search box and double click on the Majority
Filter tool.
a. Grid: Ensure that the Tan1993 2016 _Stacked_ Class [EPSG:32637] is
selected. This should be the default.

b. Leave the other attributes as the default and click on the '~ next to
Filtered Grid. Navigate to your Exercise?2 folder and save the new file as
Tan1993 2016 Stacked Class_ 3x3.sdat.
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Q! Majority Filter °

Parameters Log
Grid
:..Tan19937201675tacked7C|ass [EPSG:32637]
Search Mode
[0] Square
Radius
1
Threshold [Percent]
0
Filtered Grid
C:/Users/ajkuss/Documents/ARSET/ChangeDetection/Week2/Tan1993_2016_Stacked_Class_3x3.sdat

LLd

LLd

Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

12.Click Run

13.The process will bring up a new pop-up window to run and when the processing
is complete the new temporary Filtered Grid will be added to the map

14.Click Close to close the Majority Filter.

15.Remove the temporary Filtered Grid file from the map and add in
Tan1993 2016 Stacked Class_3x3.sdat using the Add Raster Layer function
16.Right click on the Tan1993 2016 Stacked_Class_3x3.sdat and click on
Properties > Symbology
a. Render Type: Singleband Pesudocolor

b. Under Style, select Load color map from file
c. Open the colorclass.txt file
d. Click Apply and OK

17.Close the Properties window. Click on and off the

Tan1993 2016 Stacked Class_3x3 image and you can see that the speckles
or noise has been removed from the new image.

Now we will conduct one final post-processing step called Sieve. This will remove the
small clumps of pixels that are incorrectly classified.
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18.Click on Processing > Toolbox. The Toolbox should appear on the right.
19.Type in Sieve into the search box and double click on the Sieve tool.

Processing Toolbox 8 x

G JONSIEN
Sieve

4 Recently used

W Sieve
4 % GDAL

G
4 Raster analysis
uu Sieve

20.Input these parameters into the Sieve tool:
a. Input Layer: Tan1993 2016 _Stacked_Class_3x3.sdat
b. Threshold: 10 (this should be the default)
c. Click on the Use 8-connectedness box
d

Click on the ' - next to Sieved: Save to file as
Tan1993 2016 Stacked Class 3x3 se.sdat
e. Click on: Run in background

Q Sieve » IEE

Parameters Log
Input layer
#Tanl‘}‘ﬁ 2016 Stacked Class 3x3 [EPSG:32637]
Threshold
10

4

Use 8-connectedness
Do not use the default validity mask for the input band
Validity mask [optional]

Sieved
C:/Users/ajkuss/Documents/ARSET/ChangeDetection/Week2/Tan1993_2016_Stacked_Class_3x3_se.sdat
~ Open output file after running algorithm

GDAL/OGR console call

gdal_sieve.bat -st 10 -4 -mask C:\Users\ajkuss\Documents\ARSET\ChangeDetection
\Week2\Tan1993_2016_Stacked Class_3x3.sdat -of SAGA C:\Users\ajkuss\Documents\ARSET\ChangeDeatection
YWeek2\Tan1993_2016_Stacked_Class 3x3.sdat C:/Users/ajkuss/Documents/ARSET/ChangeDetection/Week2/
Tan1993_2016_Stacked_Class_3x3_se.sdat

0% Cance

Run as Batch Process. . Run in Background Close Help

21.Click Close to close the Sieve tool

22.Remove the temporary Sieved file from the map and add in
Tan1993 2016 Stacked Class_3x3_se.sdat using the Add Raster Layer
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function
23.Right click on the Tan1993 2016_Stacked Class_3x3_se.sdat and click on
Properties > Symbology
a. Render Type: Singleband Pesudocolor

b. Under Style, select Load color map from file
c. Open the colorclass.txt file
d. Click Apply and OK

24.Close the Properties window. Click on and off the

Tan1993 2016_Stacked Class_3x3_se image and you can see that this was
another improvement in the classification.

In order to have an accurate classification it often takes multiple iterations of creating
training sites and re-running the Random Forest Algorithm. While we will not step
through this process again, it will be useful for you in your specific study area of interest.

25.Export the final map product. Right click on the
Tan1993 2016 Stacked Class_3x3_se.sdat and click on Export > Save As

26.Click on the '~ next to File name. Navigate to your Exercise?2 folder and save
the file as Tan1993 2016 _ChangeFinal.tif

27.Click OK
(& Save Raster Layer as... °
Output mode (® Raw data () Rendered image
Format GeoTIFF = D Create VRT

File name ChangeDetection\Week2\Tan1993_2016_ChangeFinal.tif

a| |

CRS EPSG:32637 - WGS 84 / UTM zone 37N -
Add saved file to map

v Extent (current: layer) A
North -1068135.0000

West 342375.0000 East 393255.0000
South |-1113255.0000

urrent layer exter] | Calculate from layer ~  vap view exten!

28.Your new image will be added to your map. You can change the color scheme to
the same as the other if you would like.
29.Save your map and quit QGIS.
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+ M training
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Conclusion

In this exercise, we used two images (from 1993 and 2016) to identify change in the
landscape. First, we stacked the two images to use the bands from each image to
identify regions where forest had increased, decreased, or did not change. Then, we
generated training sites that were used in the Random Forest classification algorithm to
create a classified image that highlights change or no-change. Finally, we used filtering
techniques to reduce noise or uncertainty in the image. These techniques can be
applied to many different landscapes that may have different land cover types and
changes.
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	13. Turn Toggle editing off by clicking on the Toggle editing  icon so that it is no longer highlighted
	14. Remember to always Save your map along the way
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	a. Note: as you type these package names, they will likely appear in a generated drop-down list, which you can select to ensure the name is correct. Also, if you are working on a Mac, you may also need to install the rgeos package.
	6. Click Install
	a. The process will run and may take a few minutes to ensure each package is installed. Once the packages are installed, the R console will display a blue >.
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	b. Value: 12 or 2; Color: red; Label: Forest to Non-Forest
	c. Value: 21 or 3; Color: green; Label: Non-Forest to Forest
	d. Value: 22 or 4; Color: yellow; Label: Non-Forest to Non-Forest
	5. To change the colors, you can double click on the color icon to select colors that you think are appropriate to identify the categories. You can choose different colors than the example provided if you would like.
	6. Click Apply
	7. Click on the Export Color Map to File  icon
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	12. Click Run
	13. The process will bring up a new pop-up window to run and when the processing is complete the new temporary Filtered Grid will be added to the map
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	21. Click Close to close the Sieve tool
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