S

Intmd iction to Iand change
F(DR 247 Methods and Tools in Troplcal Forestry

&




The deforestation crisis has been acknowledged as a
threat for decades
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1987
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Imggery from space allowed humanity to get a novel Imagery over time revealed the extent and rate of
perspective of land change and our impact ; landscape change

Googetatn




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

Proximate causes
Aquaculture expansion
Cropland expansion
Logging
Urbanization
Reforestation
Sea level rise

But, what are the causes of those changes?

Underlying drivers
Trade policy
Foreign investment

Economics (inequity, opportunity)

Migration
Climate change
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Drivers of land 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




Objectives of the next three sessions:

Become familiar with geospatial data
Visualize land cover maps in a GIS
Quantify land cover change over time

Present and interpret land cover change

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



Map canvas

Ly
YART-BAO




QGIS Graphic User Interface
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Browser panel Click the & icon to close this

panel. We will not be using it.




X v-/Re%g-G
Layers LT

“A®RT-FRO

Layers panel I

! - e o 3| momson noe |3 Vmdr S @




@n::dr;;ml:-iﬂunﬂ-ul—_hmﬂ -

DEBRRX @*reRr im0 . G- ORI =00 ROV AWE B alh =4 [T 255 B 2/Box-BExBoce R
oH poen e cMEw O Cfx (Be @ QL HEE: QS

I:’-ﬂ!'_%-ﬂlﬂ

Click Processing > Toolbox.

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




QGIS basics

Q@ Unitited Py
Project K

—a6s
w Layer Seings Phugins Vector Raster Daabase Wieb Mesh SCP Progessing Help
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The processing toolbox will
appear, showing you a list of all
the functions available in base
QGIS.

Conrdrae | 187,454 |95 _Sce | 11

@ Magrifier | 100%

Pracessing Toelbex
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Fecently used
Q Cartography
@ Database

@ Metwork snalysis

= @ Raster analysis
ek percent rank from value

ck percentile

sk percentrank from restes layer
Equal to frequency

rastes {gaussian membership)
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rastes (linear membership)

Raster caleulator
Raster Layer properbies

Raster Layer statistics

Raster Layer unique values repert

= Round raster
Sample raster values
Zenal histagram
Zonal statistics
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PG Raster temain analysis
b Q) Raster tools
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v (! Raster analysis
iﬂ Cell stack percent rank from value
{&F Cell stack percentile

. 454 Cell stack percentrank from raster layer
QG | S a S I CS ,?-__'I Cell statistics

Equal to frequency

'\, Fuzzify raster (gaussian membership)
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The processing toolbox will Greater than frequency

. . Highest position in raster stack
appear, showing you a list of all Less than frequency
the functions available in base Lowest position in raster stack
QGIS. Raster boolean AND

Raster boolean OR
Raster calculator

Raster layer properties

Raster layer statistics

Raster layer unique values report
Raster layer zonal statistics
Raster surface velume

Reclassify by layer

Reclassify by table

Rescale raster

Round raster

i

Sample raster values

Zonal histogram
Zonal statistics

k= Raster creation
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Layers
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You can type in the searchbox to
find the functions you need.




QGIS basics

Layer Semtings Plugins Vectsr Raster Database Web Mesh SCP Progessing Help
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New from Termglate
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Close
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5 b @ Cartography
b + Q@ Databace
Revet, + Q@ Fietooks
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Snapping Options... ra
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Layout Manager... *
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Save your progress regularly!

Raster Layer properbies

Computers can hang during

operations that take up lots of RAM

Zenal histagram

Zonal statistics

b G Raster crestion

b G Raster temain analysis
Q@ Raster tool

@ vector analysis

Q@ Vector creation

@ Vector general

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

SERVIR &% mexonG

Home Services Dashboard Methodology Library About

Regional Land Cover Monitoring System

"Space to Village: monitoring land cover and land use change in the Lower Mekong"

Land Cover

"High quality regional land cover mapping at 30-m resolution using satellite technology®
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Snow and Ice
Mangroves
Al Flooded Forest

Forest

e Annual land cover from
1987-2018

* 30 m spatial resolution

Orchard or Plantation Forest
Evergreen Broadleaf

Mixed Forest

Urban and Built Up

Cropland
H) Rice
Mining

Barren

o3

Wetlands HAIN A

Grassland

Shrubland

* 17 land cover categories

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

Bay of Bengal

ANDAMAN

https://www.landcovermapping.org/en/landcover/ AR j F
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Guif of
Thailand
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[Exploration of data using Hue, Vietham as an example] ¢

1987 2018

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2013 2015 2017
K &' /" Keyboard shortcuts | Map data ©2022 Google | 100 km L——1 | Terms of Use

Google



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
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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.
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Vector attribute table

Q "FOR-24i 11— QIS o ¢
Project ¢ or Settings Plugins Vector Baster Database Web Mesh Progessing SCP Help
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Layers 2% Processing Toolbox
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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.
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Vector attribute table E
ach column
contains different
information on
r el the naming and
categorization of
each region.
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Show Al Features

T

An attribute table is equivalent to an Excel sheet
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Vector attribute table
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Vector attribute table
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We will focus on Tanintharyi
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Vector attribute table
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Filtering the Shapefile to Tanintharyi
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Filtering the Shapefile to Tanintharyi
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Filtering the Shapefile to Tanintharyi
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The Shapefile has
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Filtering the Shapefile to Tanintharyi
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Right-click and select Zoom to Layer.
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@ "FOR-247 tutorial 1 — QGIS
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To change how a
layer looks, open
the Properties.
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Styling vector polygon data

‘®e H-

2 ~@N
Q-

= e
Sl

s B
1O

Coodnate | 92.844,15.085 | sesle 11eson2 ~

& Magifer| 100%

Processing Toolbox
o 5

Recently used
Q Cantography

Q Databaze

Q Filetook:

Q oes

Q@ Interpolation
Q Leyertoos

Q Mesh

Q Network snalysis
Q Plots

@ Raster analysis
Q@ Rastercreation
Q Rastertemain snalysiz
Q Rastertools

Q@ Vector anayzis
Q Vector creaton
Q Vector generat
Q Vector geometry
Q@ Vector overay
Q Vector selection
Q@ Vectortable

Q@ Vectorties

& coaL

@ GRASS

S Models

& saca

2| Rotaton 0.0+ 2V Render

Pecan @




Styling vector polygon data
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Click on Simple Fill.

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

Change the following
settings:

Fill style to No Brush

Width to 0.5 mm.

Toggies the editrg state o the curent lsyer
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Styling vector polygon data
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Exporting vector data
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Layers
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Save as QG'S Layer Style Fde

Export the vector
data to the
working folder.
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Exporting vector data
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Select ESRI
Shapefile as the
file format.
Click here to set = ‘* -
the file path and == =
name. e
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Exporting vector data
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Layers

9% | W7 Layer bxported: Successfully saved vector lsyer to €108 24

The exported
Shapefile will be
loaded into QGIS
automatically.

2legend enmies removed.
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Exporting vector data

Vectar Baster Database Web Mesh Progessing SCP Help
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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.

2legend enmes remaved




Exporting vector data
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Open Amtibute Tabla
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Now paste the style e

Map Tips
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to the new layer E—

%, Custom Propeties
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Removing the Shapefile filter
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Remove the filter
you applied to the
Myanmar data.
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Turning off a layer from the canvas
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Uncheck
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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
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Raster data processing




Loading raster data

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

) PP s oo ¢ &~ 0
-G P om=m - Ah o\ O e X (o~ TR - -

= MQVAME R 2 ABN e B ®
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@ EE: 20

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

ify Results
- 8- - 3 Y

~~~~~

Grayscale Off

We made a GIS style for you.
Load it.




Styling the landcover layers
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Styling the landcover layers
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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.

Results
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~~~~~

Grayscale Off
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Visually interpreting land cover
change



Visually interpreting land cover change
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Click the drop-
down arrow on
the left of the
tick-box to show AR 2
the raster legend.
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Export
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Copy the raster
style from the
1987 map.
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Visually interpreting land cover change
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Visually interpreting land cover change
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Bemove Layer.

Move to Bottom

Change Data

Set Layer Scale Visibility
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Add Layer Notes
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Rensme Current.

Identify Resuls
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Festure Value

Paste the copied
raster style to the
2018 map.
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Visually interpreting land cover change
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Processing Toolbex
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You can now toggle
between the two maps
to view the changes.

Identify Resuls
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Visually interpreting land cover change
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You now have a GIS project
that is ready for the
qguantification of land cover
change.

ify Results
£ 3 K- B
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