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Northern Pará, Brazil1987 2020

Imagery from space allowed humanity to get a novel 
perspective of land change and our impact 

The deforestation crisis has been acknowledged as a 
threat for decades

Imagery over time revealed the extent and rate of 
landscape change



With improved sensors and increased computational power, satellite 
imagery could be used to create land cover maps through a process called 
classification. 

When land cover maps are created in sequence, the process of land cover 
change is revealed.

We can perform analyses to quantify different aspects of change.

Mekong River delta 1987 2018



Land cover maps and their quantification over time (change analysis) establish 
spatiotemporal patterns. 

Proximate causes
Aquaculture expansion

Cropland expansion
Logging

Urbanization
Reforestation
Sea level rise

Underlying drivers
Trade policy

Foreign investment
Economics (inequity, opportunity)

Migration
Climate change

But, what are the causes of those changes?

Drivers of land change



How do we evaluate drivers 
of change?

Proximate causes
Aquaculture expansion

Cropland expansion
Logging

Urbanization
Reforestation
Sea level rise

Underlying drivers
Trade policy

Foreign investment
Economics (inequity, opportunity)

Migration
Climate change

Drivers of land change



Become familiar with geospatial data

Visualize land cover maps in a GIS

Quantify land cover change over time

Present and interpret land cover change

Objectives of the next three sessions:

Future sessions will introduce you to 
some of the field techniques used to 

collect information on the dynamics and 
drivers of land change, along with the 

impacts of change on livelihoods.
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QGIS Graphical User Interface



QGIS basics

Map canvas



QGIS Graphic User Interface

Browser panel Click the      icon to close this 
panel. We will not be using it.



QGIS basics

Layers panel



QGIS basics

Click Processing > Toolbox.

This will open the QGIS toolbox, 
which we will use to find QGIS 
functions.



QGIS basics

The processing toolbox will 
appear, showing you a list of all 
the functions available in base 
QGIS.



QGIS basics

The processing toolbox will 
appear, showing you a list of all 
the functions available in base 
QGIS.



QGIS basics

You can type in the searchbox to 
find the functions you need.



QGIS basics

Save your progress regularly!

Computers can hang during 
operations that take up lots of RAM

The QGIS project will be 
saves as a QGZ file (*.qgz)



QGIS basics

The QGIS project retains all the 
information about which layers 
are to be loaded, the map 
projection, layer styles, etc.



Land cover data



SERVIR Mekong RLCMS



General information

• Annual land cover from 
1987–2018 

• 30 m spatial resolution

• 17 land cover categories

• The data can be viewed and 
accessed from this link:

https://www.landcovermapping.org/en/landcover/

[Exploration of data using Hue, Vietnam as an example]

https://www.landcovermapping.org/en/landcover/


Land cover example: Tanintharyi, Myanmar

• You should have downloaded the data from the Moodle page

• The data are:
1. SERVIR Mekong land cover data for 1987 and 2018

2. Data on the subnational administrative boundaries of Myanmar (i.e., state, 
district etc.)



Vector data processing



Load the admin boundary data for Myanmar

From your working folder, 
select the SHP file called 

“boundary_myanmar.shp”, and 
drag-and-drop it into QGIS.

Here you can see 
the 15 divisions 

and states of 
Myanmar.



Vector attribute table

Right-click on the layer in the Layers panel, 
and select Open Attribute Table.

This will open the dataframe and allow us to 
understand how the data is structured.



Vector attribute table

There are 15 
rows in this table. 
Each row 
corresponds to 
one of the 15 
administrative 
regions.

Each column 
contains different 
information on 
the naming and 
categorization of 
each region. 

An attribute table is equivalent to an Excel sheet



Vector attribute table

Resize and move 
table here



Vector attribute table

Select any region by 
clicking on the row

Ayeyarwady region



Vector attribute table

We will focus on Tanintharyi



Vector attribute table

Deselect all 
features by clicking 
this button       .



Filtering the Shapefile to Tanintharyi

Right-click the layer 
and click Filter.



Filtering the Shapefile to Tanintharyi

Double-click the 
“NAME_1” field. A 
field represents a 
column in the 
attribute table.

“NAME_1” will be 
entered into the 
expression box.



Filtering the Shapefile to Tanintharyi

Finish the filter 
expression by 
typing:

= ‘Tanintharyi’

Click OK

The Shapefile has 
now been filtered 
to Tanintharyi 
region.



Filtering the Shapefile to Tanintharyi

Right-click and select Zoom to Layer.



Styling vector polygon data

To change how a 
layer looks, open 
the Properties.



Styling vector polygon data

The Symbology 
menu allows us to 
customize how we 
want to style our 
polygon (i.e., 
colour, outline 
etc.)

Click on Simple Fill.



Styling vector polygon data

Click OK

Change the following 
settings: 

Fill style to No Brush

Width to 0.5 mm.



Styling vector polygon data

The result



Exporting vector data

Export the vector 
data to the 
working folder.



Exporting vector data

Select ESRI 
Shapefile as the 
file format.

Click here to set 
the file path and 
name.



Exporting vector data

The exported 
Shapefile will be 
loaded into QGIS 
automatically.



Exporting vector data

In QGIS, you can copy 
and paste layer styles 
and symbologies.

Copy the style from 
the filtered vector 
layer and apply it to 
the one we just got 
loaded into QGIS.



Exporting vector data

Now paste the style 
to the new layer



Removing the Shapefile filter

Remove the filter 
you applied to the 
Myanmar data.



Turning off a layer from the canvas

Uncheck

You now have a vector layer for Tanintharyi, Myanmar
This layer can be used to 
- Clip data from other layers in the GIS
- Define a Region of Interest (ROI) for downloading data



Raster data processing



Loading raster data

Drag-and-drop 
the 2 land cover 
files from your 
working folder 
into QGIS.

By default, the 
raster maps will 
be styled using a 
grayscale colour 
ramp.

The layer needs 
to be styled

How did we get these layers?

We used the boundary layer of 
Tanintharyi, which we just created, to clip 
data from the SERVIR website.

Why do we not do this now?

Because we had to reduce the number of 
classes, so in order to save time it was 
done in advance (don’t worry, you will get 
the chance to do this yourself later)



Styling the landcover layers

We made a GIS style for you. 
Load it.

The map data is categorical. 
Each category represents a 
land cover type. Choose the 
appropriate Render Type.



Styling the landcover layers

Navigate to your 
local folder, 
select the QGIS 
Layer Settings file 
(*.qml), and click 
Open.



Styling the landcover layers

Look through the 
raster colours 
and labels for 
pixel values 1–9.

Click OK.

Recall that the original SERVIR data has 
17 classes. These were reduced to 9 for 
your convenience.



Visually interpreting land cover 
change



Visually interpreting land cover change

Click the drop-
down arrow on 
the left of the 
tick-box to show 
the raster legend.



Visually interpreting land cover change

Copy the raster 
style from the 
1987 map.



Visually interpreting land cover change

Paste the copied 
raster style to the 
2018 map.



Visually interpreting land cover change

You can now toggle 
between the two maps 

to view the changes.



Visually interpreting land cover change

You now have a GIS project 
that is ready for the 

quantification of land cover 
change.


