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1. Background to Mangroves
1.1.Mangroves

Mangroves are a vital component of tropical and subtropical coastal ecosystems,
providing an array of ecological, economic, and social benefits. These unique
forested wetlands occupy the intertidal zones between land and sea, where they play
an integral role in maintaining coastal biodiversity, stabilizing shorelines, and
supporting local livelihoods. Found in over 120 countries globally, mangroves are
particularly valuable for their ability to sequester large amounts of carbon, earning
them the moniker of "blue carbon ecosystems" (Donato et al., 2011). Despite their
significance, mangroves are among the most threatened ecosystems globally, facing
degradation and deforestation driven by human activities and environmental
pressures (Spalding et al., 2010). This training module focuses on the mangroves of
Mozambique, one of the countries with extensive mangrove coverage along the
eastern coast of Africa.

1.2. Mangroves in Mozambique

Mozambique is home to approximately 305,000 hectares of mangroves, along its
2,470 km of coastline, making it one of the largest mangrove-rich countries in the
western Indian Ocean region (Fatoyinbo et al., 2008; Shapiro 2018). These
mangrove forests, which span from the Rovuma River in the north to the Maputo Bay
in the south, provide critical ecosystem services to coastal communities. They serve
as natural barriers against coastal erosion, offer habitats for diverse marine and
terrestrial species, and support fisheries that are vital for food security and income
generation (FAO, 2007). Furthermore, mangroves in Mozambique play a significant
role in climate change mitigation by storing substantial amounts of carbon in their
biomass and soils (Hutchison et al., 2014).

In Mozambique mangroves occur in protected shorelines, deltas and estuaries
distributed along the coastline (Barbosa et al 2001). Mozambique coastline can be
divided into three main ecological regions.

The North Zone is characterised by its coral limestone coastline that runs
approximately 800km (from the mouth of Rovuma to the northern limit of the
Archipelago of Primeiras and Segundas Islands) and characterized by rocky and
clear waters with deep-water bays.

The Central Zone (or swampy coast) spans some 900 km of coastline and is
characterized by the flow of several rivers, extending from the northern limit of the
archipelago of the Primeiras and Segundas Islands, up to the northern limit of the
Bazaruto Archipelago, and is marked by more swamp coastlines and wetlands,
within this central region harboring extensive areas of mangroves. Further, this zone
has a high human population with mangroves supporting many communities that
depend upon traditional artisan fishing livelihoods. Salt water in the Zambezi delta
protrudes some 80km upstream (Doddema 1997).
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The South Zone located between the Bazaruto archipelago and Ponta do Ouro is
characterized by its sandy coastline, coastal lagoons (e.g. Inharrime and Bilene),
swamp systems and ponds.

Mozambique has nine species of mangrove tree, see Table 1 (Barbosa et al 2001).
All nine species of mangrove occur in northern Mozambique, with Heritiera,
Lumnitzera and Xylocarpus declining in abundance as you go further south, from
around Inhambane Province (Barbosa et al 2001). Other plant associates found
close to the mangrove areas include Barringtonia racemosa, Hibiscus filiaceus,
Phoenix reclinata, and Thespesia populnea.

Table 1: List of the mangrove species found in Mozambique and, where available, a
brief description of their characteristics and distribution (Barbosa et al 2001).

Mangrove species

Characteristics

Sonneratia alba

Dominant seaward side species. Only recorded from Incomati River
northwards. Very common species in northern Mozambique where it thrives
together with seagrass species in the coraline intertidal areas.

Avicennia marina
(Grey mangrove)

Dominant species. Behind Sonneratia sp. This species also exhibits double
zonation, growing as tall trees on the seaward side and as a scub
vegetation on the landward side. This species can grow up to 14m tall and
have huge root systems.

Bruguiera
gymnorrhiza (Oriental
Mangrove)

Dominant species. Tend to aggregate with Ceriops and Rhizophora to form
communities behind Avicennia.

Ceriops tagal

Dominant species. Tend to aggregate with Bruguiera and Rhizophora to
form communities behind Avicennia.

Rhizophora
mucronata

Dominant species. Tend to aggregate with Ceriops and Bruguiera to form
communities behind Avicennia.

Heritiera littoralis

Decline in abundance in Inhambane Province.

Lumnitzera racemosa

Decline in abundance in Inhambane Province.

Xylocarpus granatum

Found in north Mozambique, close to terrestrial vegetation in areas subject
to extreme high tides. Decline in abundance in Inhambane Province.

Pemphis acidula

Acrostichum aureum

1.3.Threats to Mozambique’s Mangroves

Mangrove ecosystems are increasingly under threat from factors such as urban
development, agriculture expansion, aquaculture, and climate change impacts,
including sea-level rise and cyclones (Shapiro et al., 2015).

The main threats to mangroves in Mozambique include:
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e Harvesting for firewood, charcoal, and material for building etc. that is
increasing due to population increase in coastal areas.

e Conversion to salt pans e.g. in Mossuril (northern Mozambique) it is estimated
that 50% mangroves have been converted to salt production areas (Barbosa
et al 2001).

e Industry including for coastal development and impacts such as pollution (e.g.
oil spills).

e Climate change and natural factors such as sedimentation and erosion.

1.4. Mapping Mangroves in Mozambique

Mapping mangroves in Mozambique is an essential step toward their effective
conservation and management. Comprehensive mapping efforts allow for the
detailed assessment of mangrove extent, health, and species composition, which are
critical for understanding the current state of these ecosystems and guiding
sustainable management practices. By employing modern technologies such as
remote sensing and Geographic Information Systems (GIS), stakeholders can obtain
accurate and up-to-date spatial data that informs policymaking, restoration projects,
and community-based management initiatives (Fatoyinbo & Simard, 2013).

The importance of mapping mangroves extends beyond ecological considerations. It
is a critical tool for enhancing the resilience of coastal communities, as it enables the
identification of priority areas for protection and restoration (Dahdouh-Guebas et al.,
2005). For instance, mapping can highlight regions most vulnerable to erosion or
those that provide crucial breeding grounds for commercially important fish species
(Barbier et al., 2011). Additionally, spatial data from mapping efforts can support
Mozambique’s commitments to international environmental agreements, such as the
United Nations Framework Convention on Climate Change (UNFCCC) and the
Convention on Biological Diversity (CBD), by providing robust baselines for reporting
and monitoring progress (Giri et al., 2011).

This tutorial will:

e In Part 1: Give a brief introduction to using open access mangrove data
(available from Global Mangrove Watch) and how to perform basic
interrogation of those data with other data such as protected areas, within
QGIS.

¢ In Part 2: Provide basic mangrove mapping methodology using a supervised
classification approach using Sentinel 2 data to perform vegetation

classification.
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2. PART 1: Using Open Access Mangrove & Protected Area
Data

2.1.Global Mangrove Watch

Global Mangrove Watch (https://www.globalmangrovewatch.org/) is a user
dashboard where you can view various data associated with mangroves. These data
are categorised into several widget decks for the broad categories of: Distribution
and Change; Restoration and Conservation; Climate and Policy, Ecosystem Services
Contextual Layers and Custom.

Some relevant data available at Global Mangrove Watch, within these categories,
include:

Extents of mangroves for differing years, the earliest being 1996 and the
most recent being 2020,

Mangrove net change and habitat change,

Mangrove disturbance alerts,

Species level distribution maps (although these have limited national/local
applications),

Mangrove biomass, height, emissions mitigations etc.

Other habitats such as salt marshes, tidal flats and Allen Coral Atlas.

Other data are available in the online portal and is worth the student looking through
this in more detail.
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https://www.globalmangrovewatch.org/

2.2.Accessing data from Global Mangrove Watch

For Mozambique, the GMW data for 2020 estimated 3,027.35km? of mangroves,
spanning 11,768.11 km (or 54.63%) of Mozambique’s coastline.

Mozambique

0 Iy &

Reset page Find locations Drawares  Upload shapefie

+¥ i@

f Mozambique
3,027.35 km? 1 2020
754.63% of the 11,768.11 km

Non mangroves
5339.46 km

o 0734
ARG G 8

TEITTEX LX)

e To download the spatial extent data for 2020 for Mozambique click on the

¥
“‘download” — button, and select the bottom option “HIGH-RESOLUTION
2020 EXTENT: ZENODO”

jets=["mangrove._habitat_extent",‘mangro

he area of mangrove habitat in Mozambique v
3,027.35 km? in 2020, this represents a lin
age of'54.63% of the 11,768.11 km ot

1 Coastline coverage in 2020
642865 km
Non mangraves

5,339.46 km

L. ESEAE T FPED ~8eaw 500

e Then, scroll down the page until you see the box below with three files. Click
on the “Download” button for the file “gmw_mng 2020 _v4019_vex.zip”.
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Files (572.8 mB) >

Name Size B Download all

gmw_mng_2020_v4019_gtiff.zip

@ Preview & Download
md5:a94b1600d891cdale12alf17b312990b @ 180.1 M8
gmw_mng_2020_v4019_vec.zip -
392.8 MB @ Preview &, Download
md5:11b752bb085c886e1fdf1ed921a2ac29 @
gmw_v4019_mng_national_extents.xIsx
15.5 kB & Download

md5:842dd3ce8377d82fba2e1eefdab1294 @

e Once the data file has downloaded, create a folder in your C:Drive called
‘“Mangrove_Mapping_Tutorial’, then create a subfolder called
“GlobalMangroveWatch”. Paste the downloaded file called
‘gmw_mng_2020_v4019_vec’ into this subfolder and unzip the file.

2.3.0pen Access Protected Area Data
2.3.1. Protected Planet

The World Database on Protected Areas (WDPA) is the most comprehensive global
database on terrestrial and marine protected areas
(https://www.protectedplanet.net/en). Data for Protected Areas is publicly available in
shapefiles and raster formats.

For Mozambique, you can use the following link to access a country wide summary:

https://www.protectedplanet.net/country/MOZ. The Protected Plant website currently
recognises 58 Total Protected Areas for Mozambique, which includes 231,998km? or
29.49% of land area coverage of Terrestrial and Inland Waters Protected Areas; and
12,213km2 of Marine Protected Areas that equates to 2.16% of the total marine and

coastal area for Mozambique.

¢ To download the Protected Area data, go to the green “Download” button and
select the “SHP” dropdown option, which will download a shapefile for
protected areas for Mozambique.
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https://www.protectedplanet.net/en
https://www.protectedplanet.net/country/MOZ
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e Then click the purple “Continue” button to agree to use the data for Non-

Commercial Use, then select again the “Download” button.

F

L
Citation

d  UNEP-WCMC and IUCN (2025), Protected Planet: The World Database on Protected Areas (WDPA)
and World Database on Other Effective Area-based Conservation Measures (WD-OECM) [Online],
January 2025, Cambridge, UK: UNEP-WCMC and IUCN. Available at: www protectedplanetnet.

- x

WDPA_WDOECM_Jan2025_Public_...

¢ Once the data has been downloaded, create a folder within the

“‘“Mangrove_Mapping_Tutorial’ on your C-Drive called
“ProtectedAreas_WDPA’, then copy and unzip the folder.

e Within the unzipped folder, there are three zipped folders that contain
protected area data for Mozambique. In the next part of the tutorial, you will

bring these files into QGIS and merge them into one file.

2.4.0pen Access Administrative Boundary Data

Next, we will need to download open access data for Mozambique administrative

Boundaries.

e There are many options online for acquiring country level shapefiles. In this
tutorial, you can go to https://gadm.org/ and click the “Data” button. Press the

‘consent” button if it pops up.
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https://gadm.org/

% gadm.org

GADM maps and data

all countries and their sub-
wnioad the data to make your own

e Click on the orange “country” and do not download anything yet. You should
see a screen pop up where you can search the data by country. Search for
Mozambique. And then click on “Shapefile”.

Download GADM data (version 4.1)

Country

Mozambique v

Geopackage

GeoJSON: level-0, level, level2, level3

KMZ: level-0, level1, level2, level3

The coordinate reference system is longitude/latitude and the WG584 datum.
Description of file Formats.

e After the download is complete, create a folder named
“Administrative_Boundaries” in your “Mangrove_Mapping_Tutorial’ folder
and copy the zipped file into here and unzip the file.

® These data have differing administrative levels that can be explored. Level “0”
is the country boundary.
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2.5.Using QGIS to View and Interrogate Open Access Mangrove and Protected
Areas Data

In this section, we will download and start to use an open-source GIS (Geographic
Information Systems) software to explore the mangrove and protected area datasets
you have downloaded, and to process these to then enable you integrate the data for
key questions for Mozambique.

For example, we will look at understanding how to:

1. Identify where and how much mangrove habitat is in Mozambique.

2. ldentify which mangroves are protected and quantify the extent of mangroves
that are vulnerable to conversion.

3. Create a map using these data.

251. Download QGIS

In this tutorial, we will be using QGIS. QGIS (Quantum Geographic Information
System) is a free, open-source software that allows users to create, edit, visualize,
analyse, and publish geospatial information. This software also offers many free
online resources and maps available to download, and there are lots of tutorials
available for further exploration.

e To download QGIS go to: https://qqgis.org/download/
e Press the “Skip it and go to download” button

C @ % qgisorg/download/ w &

acis o i o

Project

Community

Before download starts o —_

Resources
Our software is, and always will be, available free of charge if

Funding downloaded from QGIS.org. £10.00 ‘ €20.00 ‘ ‘ €50.00

Goodies The project is a result of a huge effort and social contribution

from many community members who volunteer their time ‘ €10000 | | €250.00

and expertise. In addition, many businesses, government ‘ ’

Archive agencies and commercial entities have contributed to the
development of QGIS. They do this either to ensure that QGIS
meets their specific needs or to contribute to and accelerate
the huge social impact that is realised by making a tool such
as QGIS freely available. Our goal is the betterment of society
through informed spatial decision making. If you are able, we Skip it and go to download
gently request that you support our work.

Download

Other methods, more info EUR v

Whether you choose to donate or not, we hope that you enjoy
using our labour of love and encourage you to share and
spread your downloaded copy far and wide so that others
may enjoy it too.
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https://qgis.org/download/

e Next, the following screen will pop up. Click the “Long Term Version for
Windows” to download the QGIS version used for this tutorial.

QG IS Project Community Resources & Download =

. Download QGIS for your platform

Community v

The current version is QGIS 3.40.3 'Bratislava’ and was released on 2025-01-17.
Resources v

The long-term builds currently provide 3.34.15 'Prizren’ Long Term Release (LTR) builds are intended for those who value stability
Funding v over having the latest features. If you are unsure which version is best for you. download the LTR.
Goodies QGIS is available on Windows, macQS, Linux, Android and iOS.
Download We are currently in feature freeze preceeding the release of QGIS 3.42. Please consider testing the prereleases. See road map.
Archive

Online (OSGeo4W) installer:

0SGeo4W Network Installer

This installer is the best way to keep QGIS up to date, run multiple versions on your system and keep the load on our download
servers to a minimum. Learn more.

Offline (Standalone) installers:

1
Long Term Version for Windows (334 LTR) | Latest Version for Windows (3.40)

‘ Latest Version for Windows (3.40) with Qt6 (experimental)

These installers are for users who wish to easily share the download e.g. putting it on a USB key or network share. Learn more.

& Since QGIS 3.20 we only ship 64-bit Windows executables.

QGIS will then start to download. The file is around 1.2 GB and so the download may
take some time, depending on your download speed.

Q G IS Project Community Resources & Download ]

Thank you for choosing QGIS!

Your freshly baked copy of QGIS is downloading.
-

Funding

Monitor Your Download
Downloads may take a while. Please monitor the progress using your download manager.

Archive If your download didn't start. you can manually download QGIS from the QGIS.org hosted downloads

e Once it has downloaded, go to your downloads and double click the “.ms/” file.

& > ThisPC > Downloads

[0 Name Date modified Type Size
ss
~ Today (5)
s rﬂ QGIS-05Geo4W-3.40.4-1.msi 06/03/2025 15:03 Windows Installer ... 1,294,280 ...
2 gadm41_MOZ_shp.zip 06/03/2025 14:51 WinZip File 4519KB
its
‘WDPA_WDOECM_Mar2025_Public_MOZ_shp.zip 06/03/2025 14:41 WinZip File 12,617 KB
<j. gmw_mng_2020_v4019_vec.zip 06/03/2025 14:36 WinZip File 383,563 KB

e Then click “Next’.
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@ QGIS 3.40.4 'Bratislava’ Setup % X

Welcome to the QGIS 3.40.4 'Bratislava'
Setup Wizard

The Setup Wizard will install QGIS 3.40.4 'Bratislava' on your
computer. Click Next to continue or Cancel to exit the Setup

\ Wizard.

3.40

Bratislava

e Accept the terms, and click “Next”.
e Then, accept the default location and click “Next”.

#8 QGIs 3.40.4 Bratislava’ Setup -~ x
Destination Folder
Click Next to install to the default folder or click Change to choose another.

Install QGIS 3.40.4 'Bratislava' to:

IC:\ngram Files\QGIS 3.40.4\

Create a desktop shortcuts.

Create a start menu shortcuts.

| Back “ Next | | Cancel |

e Then click “Install’” then once installed click on “Finish’”.

o8 QGIS 3404 Bratislava’ Setup - X

Ready to install QGIS 3.40.4 'Bratislava’ @\

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.
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2.5.2. Opening QGIS and Getting a Background Map

® Once you have installed QGIS, navigate to the software in your settings, and
double click to open it.

® A screen like below should open. Depending on your set-up you may see
different toolbars. Toolbars can be turned on and off by going “View” then
“Toolbars”. If in doubt, turn all on.
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QGIS User Conference 2025 will take place in June in Sweden
QGIS User 'l global QGIS User C ill be in NorrkBping, Sweden from 2-3 June, 2025. Our contributor meeting will be directly afterwards from 4 to 6 June,
Conference 2025 2025.
QGIS User Conference and Contributor meetings are the best place to engage with the community, keep up with the latest QGIS related news, and find your own path to contributing to the QGIS
project.

Double click on this entry to find out more!

..\Q Maintenance notice: On 10 February 2025 at 10h00 UTC we vl be performing scheduled maintenance to upgrade the plugins web server. During this update, following services may be
temporariy disrupted:

- Installing plugins via the QGIS plugin manager

Project Templates

SEOB8ABNBAS

New Empty Project

EPSG:32760 - WGS 84 [ UTM zone 605

Browser (2) | Layers | Layer Order

Coordinate ¥ sl 1:270 ~ @ Magnifier 100% % Rotation 0.0° $ Vv Render @EpsG:32760 @

To add a base map we need to now add a plugin.

® To do this, go to “Plugins” on the main menu, then “Manage and Install
Plugins”, then in the plugins window, type “QuickMapServices” in the search
function and select “QuickMapServices” click “Install Plugin”, then “Close” and
“Close” again.

@ Plugins | All (1238)

ik A
& MapTil . -
l""a li=aled C‘_ll’pSerwces Qu“:kma pseWIces @

‘ Not installed

Q. QuickMap

Easy to add basemaps and geoservices

r Easy to use list of services and search for finding datasets
o <

o= sl e 212 and basemaps. Please contribute new services via
https://gms.nextgis.com. Developed by NextGIS. Any

# Settings feedback is welcome at https://nextgis.com/contact

% 1943 rating vote(s), 7812898 downloads

Tags wfs, wms, openstreetmap, osm,
service, tms, geojson, internet, qms,
basemap

More info homepage bug tracker code
repository

Author  NextGIS
Available version 0.19.34

4 »

Upgrade All Install Plugin

Close Help
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® The Quick Map Servic_e_s tool should now be visible. Click the

“QuickMapServices” ! tool, then scroll down to “OSM”, then over to “OMS
Standard”. This will bring in a global base map that can provide a background
map.

. *
* v ¥ OSM Standard

SEDBABNRBNS

BRRy PR PB L L2

10

52311358185 | Scale 185356540 ~ | @ Magnfer| 100% %! Rotation 0.0 +| V Render @ ersciss? @
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(@)
Click on the “Zoom in” tool ;b then use this to zoom in to Mozambique and
areas of interest where you can then see features such as: roads, areas of
land versus sea, settlements, Police stations and other public services and in
times where available shapefiles/data is not available or out of date, this base
can be used to potentially allow the user to digitise or update spatial data.

You can also use the “Pan map” tool to move the zoomed in map around

to identify areas of interest.

)
To “Zoom out’ you can use the tool identified as #— .
In general, this is a good basemap to have.

To toggle the basemap on or off, click or unclick the checked box highlighted
in red in the Layers viewer.
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Layers
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o
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Browser (2) | Layers

5 m
gl U

D = B3
./‘+ Lo 20

®

L 2 S

~ v ¥ OSM Standard

Layer Order

Coordinate| 3860533, 2238919 |  Scale 1:148978 ~

£) Welcome to Planct [SSRi.

........

& Magnifier | 100% 3 Rotation 0.0°
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2.5.3.

To Save a Project

e Go to “Project’ tab, then “Save As” then navigate to the folder you want to
save the project, we advise on your C: Drive and in the
“‘Mangrove_Mapping_Tutorial’ folder you created in Section 2.2 earlier.

e For this tutorial name this project “Mangrove Study Tutorial’.

| Q Save Project A X
| € v « 3.0CPP | Mangrove_Mapping_Tutorial @] Search Mangrove_Mapping.. A2 |
Organise ~ New folder = (7]
el
v 3.0CPP Name Date modified Type
v Mangrove_Mapping GlobalMangroveWatch 06/02/2025 08:47 File f{
3 GlobalMangroveWatch ProtectedAreas WDPA 06/02/2025 08:48 File f{
mess
> ProtectedAreas_WDPA
> Mangrove_Mapping_Tutorial
i
b) Files
File nam: | Mangrove_Study_Tutaorial w
Save as type: QGZ files (*.qgz) ~
~ Hide Folders Save Cancel :
[ s
T (. 7 Munhavi ¥
! // & !
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2.5.4. Adding Data into QGIS

e To bring in downloaded data, go to “Layer” at the top, then “Add Layer” then
“‘Add Vector Layer’. Click the under “Source” and browse to your
downloaded datasets.

e First go into the “Administrative_Boundaries” folder and into the unzipped
downloaded data. Select the file “gadm41_MOZ_0.shp” by clicking once and
then select the “Open” button.

e Then in the “Data Source Manager’ window you can click the “Add” button

found at the bottom right.

k‘IVA
7] [N

Partnership

= o X
N source ype - G-
@) Fle Directory Database Protocol: HTTP(S), cloud, etc. 0GC APT
L N ) = m — e < teome o pianet [ oGl
Layers @®
. . Source
Yo |« 8l & T F DO BRI 0 p—
'D ~ |V I OSM Standard a Point Cloud Vector Dataset(s) |¢_MOZ_shp_O\WDPA_WDOECM_Jan2025_Public_MOZ_shp-polygons.shp €3
Delimited Text
% 4 Deimited e ® Open OGR Supported Vector Data X
,n Q;‘ GeoPackage
&« v <« Administrative_Boun.. > gadm41_MOZ_shp v C Search gadm41_MQOZ_shp P
/’E 0 : GPS
_ Organise = New folder = m @
—* #, Spatialite ~
@ . . v 300PP Name Date modified Type Size
]
PostgreSQL
@ 4 Posigresal > =2 Mangrove [) gadm41.M0Z_0.cog 18/07/2022 23:55 CPG File
(7% ¢ MS SQL server v Mangrove | [ gadm41_M0Z_0.dbt 18/07/2022 23:55 DEF File
N 107/, 3 PRI
3: | @ onace v B Adminis [} gadm41_M0Z_0.p1j 18/07/2022 23:55 R File
i admé41_MOZ_0.sh, 18/07/2022 23:55 SHP File 29
v‘f, \ m Virtual Layer gadm4 RE SMO£shp Ml
& [ gadmé1_MOZ_0shx 18/07/2022 2355 SHX File
SAP HANA 4 gadmd
. [) gadmé1.M0Z_1.cpg 18/07/2022 2355 CPG File
& wsrs > £ GlobalM
i VS [ gadmd41.MOZ_1.dbf 18/07/2022 2355 DEF File
5o S C - v Protecte
WFS / OGC AP [ qadm41 MOZ 1.eri 18/07/2022 23:55 PRI File
# Features
winpa
E wes File name: [gadm41 MOZ Oshp - ~
% 2 Open Cancel
nn
===’ Vector Tile ﬁ
- [
Browser (2) | Layers | Layer Order Byfg Scene : Close I add Help
Q Type to locate (Cri+K) 1 legend entries removed, Coordinate | 2791136, 1459774 E le ;7000002 ~ | & Magnifier 100% =| Rofgtion 100°

e The Mozambique country shapefile should now be viewable in the “Layers”
gallery.

e Next, bring in the “Global Mangrove Watch” data using the same method
described above.

e Then once the mangrove data is added, hit the “Close” button in the “Data

Source Manager’ window to close it so we can view the two datasets.
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Q@ *Mangrove Study Tutorial —QGIS
) Edit Rrtm Pt e aau oo .
Q Data Source Manager | Vector - o X
=~ Bl ° ‘ ‘ p - = - -
NEBERRY 0@ jed— 7 -2 0
v » 7 v - . - . . r
q @ @ % - y & Vector (@) File () Directory () Database () Protocol: HTTP(S), cloud, etc. () OGCAPL
1Y o L
2e JdYVE E Raster craing = eome o pone [NGRRIN
Layers @E F arsed 5 T
Vi a Mesh Source Y g
¢ BeTVE-FADL -
'ﬂ v [ gadmat MOZ 0 Point Cloud Vector Dataset(s) i | . . "’
~ |V %" OSM Standard | et L
B Delimited Text S
#] @ Open OGR Supported Vector Dataset(s) X
,u fd GeoPackage
& = v A T« GlobalMan.. > gmw_mng_2020 v4019_vec v O Search gmw_mng_2020 v40.. P
ﬁ; GPS
Organise v New folder =- 0 @
14
@ . 5 = 2TuFLOW Name Date modified Type Size
Q =
PostgreSQL
@ g v =1300PP [7) gmw_mng_2020_v4019.dbt 17/07/2024 14:11 DEF File 22,239
(% N I [ gmw_mng 2020 v4019.prj 17/07/2024 14:10 PRI File 1
@ acle - I D gmw_mng_2020_v4019.shp 17/07/2024 14:11 SHP File 2,050,46:
- [ gmw_mng_2020_v4019.shx 17/07/2024 14:11 SHX File 9364
V.~ irtual Layer > T Adminis
a8
~ [ GlobalM
~ gmw_n
> T Protecte
b3 Files
File name: | gmw_mng_2020_v4019.shp —rETT -
Open Cancel
[r———
— e [ awe | o [ e | ’

e You can move layers up or down by clicking on one and dragging it up or
down.

DEERRE OeLLAPPRIRKR I EabLEOR GAE#TE -=-§ H-8-B 5 =4 @0
RQV: > 1Y : : -~ »
ee 9 i B Y ® : i ) wecmers et [N - @~ i@ iR
Layers @0e e =3 J 4
Vo eamva-zan { =y QNG ‘
3 v [l gmw_mng_2020 v4019 \oJ
v [ gadma1 moz 0 tope

B . V% osmstndaa o o v

Cwbymoash
% (
a £
@ ambia copate M8
@ gt
@
]
Vi

Zimbabwe
sutmsay
T G Locoms
Botsmana
sarwe 1
A f
Brower (2)  Layers | Layer Oder Gabbrone 2 Y iaytet
ype to locate (Clri+K Coordinate| 2544074, 1160260 R Scale 111922542 ~ @@ Magnifier 100% $ | Rotation [0.0° 3| V/Render @®epsciss7 @
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2.5.5. Clipping Data

The downloaded Global Mangrove Watch data (that you just added) comprises of a
shapefile for the entire world. We just need the data for Mozambique.

e To extract mangrove data for Mozambique only, click on “Vector” at the top of
the screen, in the dropdown menu select “Geoprocessing Tools”, then “Clip”.

e In the “Vector Overlay — Clip” window under “Input layer’ use the dropdown
list to select the mangrove file called “gmw_mng_ 2020 v4019”. Then for the
“Overlay layer” select the Mozambique country layer called
“‘gadm41_MOZ_0’. Then click the “Run” button.

e Once the process has run, click “Closed” and a layer called “Clipped” should
have been added to the “Layers” gallery. This layer currently is a temporary

layer.
Q Vector Overlay - Clip
4
Parameters Log
Input layer
(3 gmw_mng_2020_v4019 [EPSG:4326] - Egﬂ % g
Overlay layer
(3 gadm41_MOZ_0 [EPSG:4326] v Egj % g
T

Clipped
[Create temporary layer]

v Open output file after running algorithm

0%

Advanced ~ || Run as Batch Process... Run dose Help

If this process takes too long: Click “Cancel’ to cancel the process and use the
layer provided in the pre-processed layers found in the folder named
“GlobalMangroveWatch” and find the file called
‘gmw_mng_2020_v4019_clipped.shp”. To add this layer, simply go to “Layer”,

“Add Vector’, “Add Vector Layer’, then under “Source” navigate to the file, then
“Add” and “Close”.
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2.5.6. Dissolving Polygons

Each shapefile has an associated “Attribute Table” that has various associated data,
including the number of polygons within the data layer.

e To view the “Attribute Table” right-click on the new “Clipped’ layer and scroll
down to the “Open Attribute Table”, a table will open in a separate window.

e For the “Clipped’ layer, you can see that there is one column (“Class/D”) and
many rows (17,836) that represent individual polygons.

&

NEBRRE O °Ha
@ @‘\f"ﬁ » , ¥ £ L T E ,:, /) =K
ClassID =
?> Gv\-i ‘3 12 1 1
Layers @® 2 1
vﬁu < 5 ¥ & ~ L & [ 3 ;
!=Q v [l dlipped . ;
Eﬁ v [ gadn;41,|vl_oz,o_ - ;
’ ~ | & OSM Standard
b 6 1
e 7 :
v : :
.Q b’ 9 1
@ = 1
(% 11 1
(VB 12 1
‘V"’ g, 13 1
. 14 1
.-

15 1
16 1
=17 1
18 1
1
1

~ Show All Features

PaeeE | Loy | Taeroner ST S

¢ We now want to dissolve the 17,836 polygons, to one polygon that will assist
in things like calculating extents.

e To do this, go to “Vector” then “Geoprocessing Tools” then “Dissolve”. In the
“Vector Geometry” window ensure that in the “Input layer” that the “Clipped”

layer is selected, and under the “Dissolved” section, click '~ | and navigate
to the folder named “GlobalMangroveWatch” folder and name the file
“‘mangroves_2020_gmw” and ensure that the file type is “SHP files (*.shp)’.
Then, press “Save” and “Run’”.

e Wait for the process to run. It may take a few minutes. Once the process has
finished, the dissolved layer should automatically be added to the “Layers”

gallery.

WNJ»>4 UK International
mlx Development 21

Partnership | Progress | Prosperity



k‘IVA
7] [N

Partnership

e To check that the dissolved layer has worked, right-click the layer called
“mangrove_2020_gmw” and view the “Open Attributes Table” and you should
see one row only that means that the mangroves are dissolved into one
polygon (with multiple parts).

e
B8 87 O 9 He
o Er" Vo /” » Y/ < TE ¥ & &
ClassiD
ae 9 Lo
Layers @

V: o il & -6 0O
"

ﬁ] v [ gmw_mng_2020 v4019

9 v ] gadma1 Moz 0

©  ~ ¥ ¥ 0SMStandard
A

3
'd N

]

S8
.

g -

Show All Features _
Bt () | Layers || Layer Ondr e T ommees ossmmwsy
Toggles the editind Staeror

2.5.7. Removing Layers

Within GIS it is good practice to keep the “Layers” gallery clear of any un-needed
layers. We now do not need the “Clipped” layer we generated, and nor the layer

named “gmw_mng_ 2020 v4019” which is the worldwide Global Mangrove Watch
dataset.

¢ We do not need the global mangrove dataset anymore, and so you can turn
off the global mangrove dataset by clicking the box, which will grey out the
name of the layer.

e To remove these layers, right-clicking on the layer, then scroll down to the
“‘Remove layer’ option and click on this. In the “Remove layers and groups”
window that opens, select “OK”.

e You now should be left with the layers shown below.

Layers []Es)
< @‘ @ T. 3 70

v [ mangrove 2020 gmw
v ] gadm41_mMo0Z_0
v | = OSM Standard

e Clickon “F tosave the project so far.
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2.5.8. Changing Symbology

We can change the way that layers look so that the data is easier to view.

To do this, right-click on “gadm41_MOZ 0", then go to “Properties” at the

[ ]
bottom. Or you can also double click on the coloured box of the layer.
e A*“Layer Properties” window will open. Click on the “Symbology” option on the
left to open the symbology window.
e Then select the blue outline option and click the “Colour’ dropdown option and
select black or any colour you would like.
5 Q@ Layer Properties - gadm41_MOZ_0 — Symbology X E
Q = Single Symbol -
7 M= &|[a]]
!
- &f symbology .
: Masks ®L
& v opacity )| 100.0% &
'I Diagrams o me .:
E - Q F.avnriles a |~ Di
Project Styles
Autributes Form Default

Joins

ﬂ Auxiliary Storage

J.Q Actions
, gradient plasma gray 3 fill hashed black / hashed black \ hashed black X outline blue outline green
Display
Q‘/ Rendering &
[ ]
© o G ¥ H N B
&
{ Variables
A outline red outline xpattern pattern dot black pattern zelda simple blue fill simple green fill simple red fill
I”' Elevation =
a- . ~~| outline blue Save Symbol... Advanced
etadata
ﬁ Dependencies P Layer Rendering
. — Style oK Ccancel Apply Help
) " T00QIES the eqiung State o me CUTent iayer LOOTINGTe | 442/622, ~1526254 [ NG SAAIe | 1745159 |~ | gy Magnimer| 1uuvo [~ _Kowmon [ u.0

e Then to change the line thickness, click on the “Simple line” and another

window will open. Then you can amend the “Stroke width” by manually
editing the value or by clicking on the up and down buttons. Then click “Apply”
then
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Y @ Layer Properties - gadmd1_MOZ_0 — Symbology X
e
Q = single symbol -
~ [ Fin &4
— Simple Line
< oja
ol ({ Symbology
Labc MELEH
LD Masks Symbol layer type Outline: Simple Line v | =
NF 3D View Color (e | €1
Diagrams | stroke width | 0300000 @ |2 | Millmeters ~ | €L I
Offset 0.000000 2 | Milmeters | {1
E Fields
Stroke style Solid Line - €
Attributes Form
Join style B Bevel - (El'
Joins
Cap style I square - (El'
g Auxiliary Storage Use custom dash pattern
Actions Millimeters ~ + | =1
, Display Pattern offset | 0.000000 2| Millimeters - (El'
v Align dash pattern to line length
4’ Rendering
Tweak dash pattern at sharp corners
k dash p: harp
g Temporal w Trim Lines
Variables Start | 0.000000 villmeters  ~ | 5],
4 End | 0.000000 | [Milimeters  ~ | 42
EHl Elevation =
a‘ . Drav line only inside polygon _
E“ Dependencies P Layer Rendering
stle  ~ oK Cancel Apply Help

e Then zoom out to view the symbology edit by using 4@ , or scrolling out

using your mouse.

D8RR
BR@QV 4 >
e 9 =

Layers @® it
v @l ® T 9= >
v . mangrove_2020_gmw

v [] gadmat1 Moz 0
~ |V =" OSM Standard

Luena

4

SEDBAENSENS

Browser (2) Layers Layer Order Upington

Q Type to locate (Ctri+K] 1 legend entries removed.
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¢ Next, click on the mangrove data layer, and zoom into an area to better

visualise the data. Select the “Simple green fill” option, then hit the “Apply”
then “OK” buttons.

i Q Layer Properties - mangroves_2020_gmw — Symbology X
| = single symbol - |
= -~ M Fn )
M simple Fill
J
N QX Symbology
coor | [
opacity { )] 100.0% s €
Unit | Millimeters - |
a Diagrams
| QL Favorites a|~-| ¥

E Fields
E Attributes Form

Joins

Project Styles =

Default

%

I actions

ixiliary Storage

gradient plasma gray 3 fill hashed black / hashed black \ hashed black X outline blue outline green
’ Display
/4;,' Rendering S R
.' '-I-I.l.l
“ Temporal > s o s e
Variables
outline red outline xpattern pattern dot black pattern zelda simple blue fill simple green fill simple red fill
="I Elevation -
%- Vi (55 simple green il | Save Symbol... || Advanced ~
m' Dependencies P Layer Rendering
. o[ e - [ o [ ona || sy |[ e
e Drag and drop the mangrove layer to under the Country layer.
e Pan ( ) around to visualise the data more.
Q-
DEBRRX OPRLAPPH/ R, RBRaLUEOR QAEFIE-=-V0- KN-8-K-%- =4 -@- 8
RQV/L» 1) B Bl % B G :
el 9 : 3% TR
Layers
Vi vamva-aa
" v _] gadma1 moz 0
v [ mangroves_2020_gmw
v B OSM Standard

“

Browser(2) | Layers | Layer Ordor

Coordinate | 4004887, 2110156 | Scale 1:213856

i Magnifier 100% | Rotation |0.0° + V Render epsciss7 @
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2.5.9. Adding Protected Area Data

Next, we will add the protected area data we downloaded from Protected Planet,
open access resource. Ensure all folders are unzipped.

e To do this, go to “Layer’ then “Add Layer’ then “Add Vector Layer”. Go to

and navigate to the “ProtectedAreas WDPA” folder then go into the
“WDPA_WDOECM_Jan2025 Public_MOZ_shp” folder.
e We will need to bring in 3 shapefiles for the protected areas in Mozambique.
These three files are in the three folders below.

WDPA_WDOECM_Jan2025_Public. MOZ_shp_0
WDPA_WDOECM_Jan2025_Public_MOZ_shp_1

WDPA WDOECM_Jan2025_Public_ MOZ_shp_2

Unfortunately, in each folder the vector layer we need to add to our project each has
the same name, which will create an error when we merge these layers in the step
below. So, we will need to bring in these data and then export them and modify their
name.

e To do this, go into the first folder ending in “...shp_0", click on “.shp” and then
“Open’ then “Add”, then “Close”.

<« v <« WDPA_WDOECM_Jan2025_Public MOZ_shp > WDPA_WDOECM_Jan2025_Public MOZ_shp_0 v C Search WDPA_WDOECM _Ja »p

I
=
(]

Organise v New folder
2TuFLOW Name Date modified Type Size

30PP [") WDPA_WDOECM_Jan2025_Public_MOZ_shp-polygons.cpg 21/12/2024 1837

Mangrove [ WDPA_WDOECM_Jan2025_Public_MOZ_shp-polygons.dbf 21/12,

[ "] WDPA_WDOECM _Jan2025_Public MOZ_shp-polygons.prj 21/12/2024 1837

A | [ WDPA_WDOECM_Jan2025_Public_ MOZ_shp-polygons.shp 21/12/2024 1837 SHP File 337KB
minis

[ WDPA_WDOECM_Jan2025_Public MOZ_shp-polygons.shx 21/12/2024 1837
GlobalM

Protecte

WDPA_

File name: |WDPA_WDOECM_Jan2025_Public MOZ_shp-polygonsshp | Aifiles ¢

L r 7z

¢ You will see the file added to the map. Right-click on this layer then go to
“Export’, then “Save Features As”.
e Inthe “Save Vector Layer As” window, ensure the format is “ESRI Shapefile”,

Then under “File name”, click on ' and navigate to the folder
“WDPA_WDOECM_Jan2025_Public_MOZ_shp” folder and name this first file
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‘MOZ_PA_0", then select “Save” then leave the rest as default and press
“OK”_

You should now see the same file but renamed in QGIS.

¢ Remove the original layer by right-clicking on it and select “Remove Layer’,
then “OK”.
Q
DEEGRRY OUSL2LHPP L OR @ F
g @\ » » - G@be ) E
A9 w r ® -5 -
Layers @® ‘ V Layer Exported: Successfully saved vector layer to C:
Vo «a > T 3 *0 7 AN e 2
E} v | | gadma1_Mo0z_0 i
Eg . = rh:c?rlzg:’:/:s}ozoigmw
,ﬂ ~ |V " OSM Standard
/e
YAl
Q-
@
<
\2
\/j o Bulawayo
Type to locate (Ctri+ 1 legend ent Coordinate ' 3151239, -1886750 % Scale 13916946 ¥ | g Magnifier 100% < | Rotation |0.0°
e Repeat the above for the other two layers, naming the one from the folder
ending in “...shp_17, as “MOZ_PA_1”, and the other from the folder ending in
“...shp_2’, as “MOZ_PA_2”,
e Then, you should see the three protected area layers similar to the below

(likely with differing default colours).
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Q *Mangrove_Study_Tutorial — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
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e Clickon “F tosave the project so far.

2.5.10. Merging Datasets

For the protected areas layer, we will need to combine or merge these three layers
into one.

e To do this, go to “Vector” at the top of the screen, then “Data Management
Tool”, then “Merge Vector Layers”. A “Vector General — Merge Vector Layers”
window will open.

e For the “Input layers” section, click on ~ that will then open a layer’s
options window you can click on. Click on the three boxed (to tick them) for
the 3 protected area layers. Then click “OK”.
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Q Vector General - Merge Vector Layers d

Parameters | Log Merge vector layers

Input layers
4 put Y This algorithm combines multiple vector layers of

the same geometry type into a single one.

gadm41_MOZ_0 [EPSG:4326] Select Al The itz tble of th . = )
. e attribute table of the resulting layer will contain
mangroves_2020_gmw [EPSG:4326] Clear Selection the fields from all input layers. If fields with the
V| MOZ_PA_D [EPSG:4326] same name but different types are found then the
v MOZ_PA_1 [EPSG:4326] Sy — exported field will be automatically converted into a
v MOZ_PA_2 [EPSG:4326] 098 string type field. New fields storing the original layer
name and source are also added.
Add File(s)...
- If any input layers contain Z or M values, then the
Add Directory... output layer will also contain these values. Similarly,
if any of the input layers are multi-part, the output
OK layer will also be a multi-part layer.
Optionally, the destination coordinate reference
system (CRS) for the merged layer can be set. If it
is not set, the CRS will be taken from the first inout ¥
0% Cancel
Advanced = | | Run as Batch Process... | Run | Close Help

e Then in the “Destination CRS” section, you can optionally input the coordinate
system that you want to merged layer to be in.

e To understand what coordinate system the protected area layers are in
currently, right-click on one of the protected areas in the “Layers” gallery, go
down to “Properties” then on the right-hand side bar ensure “Information” is
selected.

e You will see thatitis in “EPSG:4326 - WGS 84”.

e Close this window.

1 @ Layer Properties - WDPA_WDOECM_Jan2025_Public_ MOZ_shp-polygons — Information X
o
Q B
é General
1 @ Information Name WDPA_WDOECM Jan2025_Public_MOZ_shp-palygons

Path

‘?& Source

Sidecar files  WDPA_WDOECM Jan2025_Public_ MOZ_shp-polygans.cpg, WDPA_ WDOECM Jan2025_Public MOZ_shp-polygans.prj, WDPA_WDOECM_Jan2025_Public MOZ_shp-polyzons.shi,

%’ symbology WDPA_WDOECM_Jan2025_Public_MOZ_shp-palygons.dbf
Total size 406 KB
€ Labels Last modified 21 December 2024 18:37:17 (WDPA_WDQECM_Jan2025_Public_MOZ_shp-polygens.shp)
1 Provider ogr
(abc NVERS
2SS Information from provider
N 3D View
Storage ESRI Shapefile
M Diagrams Encoding UTF-8
Geometry Polygon (MultiPolygon)
E Fields Extent 31.3093844580 : 544 : 40, -11,9305037159999756

Featurecount 22

B=| Attributes Form

h Coordinate Reference System (CRS)
oins
" Name EPSG:4326 - WGS 84
ﬂ Auxiliary Storage Units. Geographic (uses latitude and longitude for coordinates)

Type ‘Geographic (20)
@ Actions Method Lat/long (Geodetic alias)
Celestial Body  Earth
, e E Accuracy Based on World Geodetic System 1984 ensemble (EPSG:6326), which has a limited accuracy of at best 2 meters.
S Reference Dynamic (relies on a datum which s not plate-fixed)

& Rendering

@ o
Identifier

Variables Parent Identifier
Title

Type dataset
Language

- Abstract
B viersco -

Identification

£l Eievation

Keywords
ﬁ Dependencies h] L4
- syle < oK Cancel Apply Help
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e Back in the “Vector General — Merge Vector Layers” window, in the
“‘Destination CSR” section, select the option “EPSG:4326 - WGS 84” from the
drop-down menu.

e Next, under the “Merged” section, click on | - then select “Save to File” then
navigate to the folder named “ProtectedAreas  WDPA” and name the file
_ and ensure that the file type is selected
as “SHP files (*.shp)”. Then select “Save”.

e Then back in the “Vector General — Merge Vector Layers” window, ensure that
the box for “open output file after running algorithm” is ticked.

e Then, select “Run”.

(& Vector General - Merge Vector Layers i l
Parameters | Log ! Merge vector layers

Destination CRS [optional]

EPSG:4326 - WGS 84 - || & y e e exported
matically converted a string type
Merged storing the original layer name and

iing_Tutorial/ProtectedAreas_WDPA/Protected_Areas_WDPA_merged.shp

- If any input layers contain Z or M values, then the
pen output file after running algorithm output layer will also contain the s. Similarly, if

0% Cancel
Advanced ¥ | | Run as Batch Process... Run Cose Help
Mstenrinn T - ——

The attribute table of the resulting la contain
ame

found tf

source are also added.

any of the input layers are multi-part,
will also be a multi-part layer.

output layer

the destination coordinate refere;
the merged layer can b

e Once itis “Completed” then click “Close”.
e You should now see the newly merged protected areas layer in the “Layer”
gallery.
¢ You can now remove the three layers we used to create this layer, as we no
longer need them. To do this, right-click and select “Remove layer’ and then
select “OK”. Do this for the three files.
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Q *Mangrove_Study_Tutorial — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DeBRRY MaL2LRIPFLALBELEOR QE#TE-=-0P 0 K-8-1
MOVl A IB . -RR-BEH<DBE 6 (0@ B-& NBR-BRBRYRAR
A V[E e Y- el s G QML S @ v [

Layers o Ronmo g

Vo wasmve-3a0

o] |

[] gadm41_mo0z.0

v . mangrove_2020_gmw
- |V " OSM Standard

SOHSMABNRN

[[Q Type o locate (cri+i) Coordinate | 3239051, 1730071 | Scale 12543510 ~ | (@ Maanifier[100% ||
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2.511. Project Projections

Now that we have amended the files so that we can start to interrogate the data and
understand mangrove extents and proportions within protected areas, for example.

e To help us calculate extents, without changing the coordinate system of the
individual layers, go to “Project” at the top of the screen, and go down to
“Properties”.

e In the “Project Properties” window that pops up, ensure that “CRS” is clicked.

e Here you will see information regarding what Project Coordinate Reference
System (CRS) the project is in (usually is in in the default projection that your
initial layer was in.

e To amend the projection of the project, go to the section named “Predefined
Coordinate Reference Systems” and select the dropdown for “Projected”
option.

e Scroll down and select the option “Universal Transverse Mercator (UTM)”,
then scroll all the way down to “WGS 84 / UTM zone 37S”. The projection
area can be seen in the map. Mozambique covers both UTM zone 37S (east)
and 36S (west). But for now, select zone 37S, then “Apply” and “OK”.

| Q Project Properties — CRS X
[ 1 Project Coordinate Reference System (CRS)
, General No CRS (or unknown/non-Earth projection)
. Filter | O
‘ Metadata 1y Used C: -
View Settings Coordinate Reference System Autherity ID
WGS 84 / Pseudo-Mercator EPSG:3857
WGS 84 / UTM zone 365 EPSG:32736 [x]
o ) WGES 84 / UTM zone 17N EPSG:32617
ijﬂ Transformations
WGS 84 / UTM zone 605 EPSG:32760 (<]
'Q*/ Styles WES 84 EPSG4326
i Data Sources
B g Relations efined Coordi fi Hide deprecated CRSs
Variables Coordinate Reference System Authority ID =
WGES 84 / UTM zone 34N EPSG:32634
@ Macros WGS 84 / UTM zone 345 EPSG:32734
@ SCres WGS 84 / UTM zone 35N EPSGi32635
R WGS 84 / UTM zone 355 EPSG:32735
—T QGIS Server WGES 84 / UTM zone 36N EPSG:32636
WGS 84 / UTM zone 365 EPSG:32736
a Temporal ¥V EpSGaoe3y
WGS 84 / UTM zone 375 EPSG:32737 I
B terin TWEE B8 7 U1 Zone 351 Sy -
1 ]
®  Sensors WGS 84 | UTM zone 375 = =7/ ™ N
=
Properties |
* Units: meters
* Dynamic (relies on a datum which is not plate-
fined)
#* Celestial body: Earth
* Based on World Geodetic System 1984 ensemble
(EP5G:6326), which has a limited accuracy of at
best 2 meters. T ¥ ) - 1
* Method: Universal Transverse Mercator (UTM) s :
E’ i adal =
-
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e Next, “Project’, “Properties” and “General’, use the dropdown menus to
change units to “Kilometres” under “Units for distance measurements” and
“Square Kilometres” for “Units for area measurement’.

e Then select “Apply” and “OK”.

| Q Project Properties — General X
Q w General Settings
g
) R eeneral Project file C:\3.0CPP\Mangrove_Mapping_Tutorial\Mangrove_Study_Tutorial.qgz
~ Project home
a Metadata I
Project title B
s i1 <, il S
e Feitree Selection color = Background color =
Save paths Relative -
P . Avoid artifacts when project is rendered as map tiles (degrades performance)
ngn Transformations
Remember attribute tables windows and docks between sessions
'&/ Styles
w Measurements
E Data Sources Hlipsoi
psoid B
(for distance and area calculations) JESB(ERSE:Z030) e
= s
g Relations Semi-major |6378137.000 Semi-minor | 6356752.314
Variables Units for distance measurement Kilometers hd
Units for area measurement Square Kilometers hd ’
,.Q Macros |
= w Coordinate and Bearing Display
=k QGIS Server I
- Display coordinates using | Map Units (meters) - L

ﬁ Temporal
Coordinate CRS EPSG:32737 - WGS 84 / UTM zone 375

&8 Terain Coordinate format Customize. ..
¢ Sensors Coordinate precision ®) automatic () Manual |2 decimal places

Coordinate order Default =

Bearing format Customize...

Generate Project Translation File

Source language - Generate TS File

0K ‘ Cancel Apply Help

2.512. Attribute Tables to Calculate Extents
We can now start to calculate the area of polygons/shapefiles we have.

Firstly, we want to know what the total extent of mangroves in Mozambique was for
the year 2020 (the year of the data we downloaded from Global Mangrove Watch).

¢ Right-click on “mangrove_2020_gmw’ layer and select “Open Attribute Table”.
¢ You will see one column (or field), called “ClassID” and one row that
corresponds to our mangrove polygon.

§ @ mangrove 2020_gmw — Features Total: 1, Filtered: 1, Selected: 0

Vi ~ ) € L T 4

>
ClassID -
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e To start the edit mode for the “Attribute Table” click on “ . You will then see
this symbol in this layer’s box in the gallery.

-Gty

e Then “Open the field calculator’ by clicking on “= . You will see there is only
one polygon of “Feature”.

e We want to create a new field, so ensure this is ticked in the “Field Calculator’
window. In this window, in the “Output field name” write “km2”, and in the
“Output field type” select “Decimal number (real)”

e Then in the “Expression” section, click on the triangle next to “Geometry”, and
find “$area” and double click then press “OK”.

Ty o LEESRRURTEE L LR CLERE ]
e 9 ClassiD Q
\/; f“ﬂl e T § Update existing field
:"D v [ Protectec
% ...... Output field name  km2
9D IOutputﬂeldb{pe 1.2 Decimal number (real) - |
% Output field length | 10 % Predsion | 3 =
E Function Editor
WD- - » Dateand Ti E
x‘yi:g : Ei;lzsa;;i\l/’?h\ies
Gé : E:E;;:fa(fm:g
(\[a - %hrm calizted ;rlda :nu be planimetric.
Vo~ angle_at_vertex
$I|sai IIiI pattern Saren
£ 1 [ 0 N D [ PN Smutn
reture [1 - bearing esares - 42
Preview: 3200.5267475748906 :2::2:W e
Browser @ Layers Layer Order =
e Once the process has run, the new column (“kmZ2”) should be visible, along
with the calculated extent of the polygon.
e The result here shows that there is 3,290.5 km?2 of mangroves in the 2020
Global Mangrove Watch data for Mozambique.
I Q
7 B 3 B &
123(assID * =| & [123 ClassID
ClassID km2
1 1 3290.527
e You canthenclick © to toggle off the edit function, then click “Save” when
prompted to save your edits to the layer.
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Next, we want to calculate the extent of mangroves within Mozambique’s protected
areas.

e To do this, click on “Vector’, “Geoprocessing Tools”, then “Clip”. For the “Input
layer’ chose “mangrove 2020 _gmw”, and for the Overlay layer select
“Protected_Areas  WDPA _merged”. Then, under the “Clipped” section, click

-

on " and select “Save to File”.

¢ Navigate to “GlobalMangroveWatch” folder and save file as
“‘mangroves_in_PAs_2020_gmw’, then click “Save”. Then click “Run”. This
process may take a little while.

If this process takes too long: Click “Cancel’ to cancel the process and use the
layer provided in the pre-processed layers found in the folder named
“GlobalMangroveWatch’ and find the file called
“‘mangroves_in_PAs_2020_gmw.shp’. To add this layer, simply go to “Layer”,
“Add Vector’, “Add Vector Layer’, then under “Source” navigate to the file, then
“‘Add” and “Close”.

e Once finished, the new layer should be automatically added to the “Layers”
gallery. Right-click the layer and open the “Attribute Table”.

Retained in the “km2” column is the original layers extent (i.e., to total area of
mangrove in Mozambique). We need to update this to our new extent to show
mangroves within protected areas.

e Todo this, clickon “ , then click on “Open Field Calculator’ “* then unclick
the “Create a new field” tick box, and instead click the “Update existing field’
box.

e Select “km2” attribute in the drop-down menu.

¢ In the “Expression” section, find the “Geometry” option and click the arrow for
the dropdown menu and double click the “$area” option. Then press “OK”.
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il AR e O e =
§ . = & * ¥ & =
L L AT R AV . nr 4
T23 QasslD 123 = || Update Al || Update Selected
ae 9 ClassiD Q
Layers L !
'v: o B ® T &~ I Ilvummﬁaﬂ l
.. v mangrove in PAs 2020 gmw
iy rof i_Arcas_ \_mergy
= v [] gadma1 moz_0 — -
9 v [l mangrove_2020_gmw
@ |~ v " OSM Standard
G '
™ ] I o
+ s » |Color
@ » Conditionals
x Conversions
% Date and Time
» Fields and Values
& Files and Paths
. » Fuzzy Matching
\VEE »_General
affine_transform | Serea
igle_at_verte
pply_dash,_patt
= |«
S
Feature |1 =[€][p] |  a=imu th
bearing
Preview: 1762.412078697679 undan:
e =
= Show Al Features _
Browser (2) | Layers | Layer Order B i & =
Coordinate 652676, 8172972 9§ Scole :12963217 ~ | g Maanifier| 100% < Rotation |0.0° + W Render

¢ You should then see the newly calculated area, for mangroves in
protected areas. The extent should be around 1,762 kmZ2.

e Clickonthe ¢ to turn off edit mode and select to “Save Edits”. Also click

on to save the project.
Q mangrove_in_PAs_2020_gmw — Features Td
ZEICIER:: A &
{|123dassID ~ |=| £ | |123
ClasslD km2
1 1 1762412

We have calculated the extent of mangroves using the Global Mangrove Watch
data for 2020 in Mozambique to be 3,290.5 km2. The extent within the protected
areas, then totalled 1,762 km?2.

This means that 46.5% of Mozambique’s mangroves (circa. 1,528.5 km?) are not
protected, and potentially vulnerable to threats such as conversion.
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You can also look at which protected areas have mangroves and calculate the
extents within these. Like for many GIS methods, this can be done in several ways.
But using the tools already described, we can use the “Clip” tool to identify which
protected area has mangroves within it and the extent of those mangroves.

e To do this, go to “Vector’, “Geoprosessing tools”, then “Clip”.

e Then in the pop-up window select,
o “Protected_Areas WDPA merged” layer as the “Input layer’.
o “mangrove_2020_gmw’ as the “Overlay layer”,

o Inthe “Clipped” section click on "~ and select “Save to File” navigate
to the “ProtectedAreas _WDPA” folder, and name the new file
“Protected_Areas_with_mangroves WDPA,shp”. Then, “Save”, and

“Run”
Q
oy e [l g8, o ¥3 ) * — =
= 18 U 2ppHPJ pe | - @ =B z o v g B =4 ¢ L
3 ) g
ee ?® Q | A
j Layers @5 «
. ) Pacameters | Log Clin
Va y e Y 30
Input layer Q
| 3 v [ mangrove in PAs 2020 gmw .
V' [L] Protected Areas WDPA merged Protected_Aress WOPA_merged [EPSG:4326] - CR R L i o Bl
@B v |_| gadma1 moz 0
9 v [ mangrove 2020_gmw ~ =
©  ~ v ¥ OSMStandard : LAt ko » @
/ 1 mangrove_2020_grmw (EPSG:4326] % b i
# Admin per
oa 1 WDPA_WDOECM_Jan202
Tipped
W_‘ Y. ris/Protectedaress_WDPAProtacted_Areas_WOPA_with_mangroves.shp €3 1.CSSF_2022_Overview Protected /\reas WDPA,
R operrorr 2TuFLOW ——
Q [ i name: [ protectes area.witrmangroves worasre |
A7) Save as type: SHP file:
~ Hide Folder s: Cancel
F
%
Advanced | | Run as Batch Process. Run Close velp
Browser (2) | Layers | Layer Order

e Once the process has run (this may take a few minutes) the newly created
file should be visible in the “Layer” gallery. Drag this layer to the top, if it's not

there already.
e Click off other layers that you do not need right now.

e

Layers
o i = T $ 0

v . Protected Areas with mangroves WDPA
. mangrove_in_PAs_2020_gmw
v D Protected_Areas_WDPA_merged
] gadmai_moz o
. mangrove_2020_gmw
~ =" OSM Standard
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e Open the attribute table, by right-clicking on the new layer, and select “Open
Attribute Table”.

e This table now shows the number of protected areas that intersected with the
mangrove layer. The number of rows or features, that corresponds with the
number of protected areas that have mangroves can be found at the top of
the table or to the left.

e There are many attributes or columns in this table, and you can use the
scroller to the bottom to explore the rest of the data that it contains.

-
=]

WDPAID

4649.00000000...

4652.00000000...

7941.00000000...

7942.00000000...

9035.00000000...

9035.00000000...

555698168.000...

555698170.000...

555698172.000...

5557053247.000...

303676.000000...

342679.000000...

342680.999999...

902679.000000...

555697575.000...

555697579.000...

WDPA_PID
4649 1
4652 1
7941 1
7942 1
90358 1
9035_A 1
555698168 1
555608170 1
555698172 1
555705347 1
303676 1
342679 1
342681 1
902679 1
555697575 1
555697579 1

g

PA_DEF

b T E S
NAME

Marromeu
Maputo

Baixo Pinda
Matibane
Quirimbas
Quirimbas
Ponta do Ouro
Pomene

Cabo de Sao Se...
Maputo

N10

N°5

Primeiras & Se...
Zambezi Delta
Luabo

Micaune

Show All Features

o) 2 E B &
ORIG_NAME DESIG

Marromeu Reserva Nacional
Maputo Reserva Especial
Baixo Pinda Reserva Florestal
Matibane Reserva Florestal
Quirimbas Zona Tampao

Quirimbas Parque Nacional

Ponta do Ouro

Pomene

Cabo de S&o Se...

Maputo
Ne10

N5

Primeiras & Se...

Zambezi Delta

Luabo

Micaune

Reserva Nacional
Reserva Nacional
Santuario

Area de conser...
Coutada
Coutada

Area de Protecc...
Ramsar Site, W...
Coutada

Coutada

DESIG_ENG

National Reserve
Special Reserve
Forest Reserve
Forest Reserve
Buffer Zone
National Park
National Reserve
National Reserve
Sanctuary
Environmental ...
Hunting Reserve
Hunting Reserve
Environmental ...
Ramsar Site, W...
Hunting Reserve

Hunting Reserve

DESIG_TYPE IUCN_CAT
National v
National Il
National v
National v
National v
National v
National v
National v
National v
National v
National Vi
National Vi
National s
International Not Reported
National Vi
National Vi

INT_CRIT

Not Applicable ?
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
(i) (i) () i) (i
Not Applicable

Not Applicable

We now want to insert a column in the table to calculate the extent of mangroves
within each of the 16 protected areas.

e Like what we did before, in the attribute table click on

>

-Griy

mode. Then “Open the field calculator” by clicking on == .
o We will create a new field, so ensure this is ticked. Then in “Output field
name” write “km2”, and in the “Output field type” select “Decimal number
(real)”
e In the “Expression” section, click on the triangle next to “Geometry”, and find
“$area” and double click then press “OK”.
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The field calculator will close, and if you scroll over to the right-hand side of the
attribute table you should see your new field with the extent of mangroves for each
protected area. You can click on the header of the field to show the data in
ascending or descending order.

- Update All | Update Selected
path km2 -
+/3.0CPP/Man... 0.19
+/3.0CPP/Man... 0.249
+/3.0CPP/Man... 2,030
:/3.0CPP/Man... 2.093

As you will see, there are many columns, and it can be difficult to read the name of
the protected area along with its extent of mangroves.

e To help us view these data, click on “Organise Columns” or #

e An “Organise Table columns” window will open, and you can click off the
columns you do not want to see. The columns will still be there, and you can
turn them back on. But for now, turn most off apart from the “NAME”, “DESIG”,
and “km2”. Then select “OK”.

e Then toggle off the edit function by clicking on * , and save edits when

prompted. And click also to save updates to the project.

= 7h
P Pa
282 8 B s SETYN Y KXY
1.2 WDPAID v |=|E|[|12 ~ || Update All || Update Selected|
@_ WDPAID WDPA_PID PA_DEF NAME ORIG_NAME DESIG DESIG_ENG DESIG_TYPE IUCN_CAT INT_CRIT
B® 1 | 555697579.000... 555697579 1 Micaune Micaune Coutada Hunting Reserve  National Vi Not Applicable]
2 | 7942.00000000... 7942 1 Matibane Matibane Reserva Florestal = Forest Reserve National v Not Applicable]
3 | 7941.00000000... 7941 1 Baixo Pinda Baixo Pinda Reserva Florestal | Forest Reserve National v Not Applicable]
[Q) pmene Pomene Reserva Nacional National Reserve National v Not Applicable
| bnta do Ouro Ponta do Ouro Reserva Nacional National Reserve  National v Not Applicable|
WDPAID
WDPA_PID luirimbas Quirimbas Zona Tampao Buffer Zone National v Not Applicable
PA_DEF abo de S&o Se... Cabo de Séo Se... Santuario Sanctuary National v Not Applicable]
v NAME uabo Luabo Coutada Hunting Reserve  National VI Not Applicable]
ORIG_NAME laputo Maputo Reserva Especial  Special Reserve  National ] Not Applicable]
' DESIG . - 5

laputo Maputo Area de conser... Environmental ... National \ Not Applicable]

DESIG_ENG
5 N°5 Coutada Hunting Reserve  National VI Not Applicable|

DESIG_TYPE
IUCN_CAT = larromeu Marromeu Reserva Nacional National Reserve National v Not Applicable]
P10 No10 Coutada Hunting Reserve  National Vi Not Applicable]

Select All Deselect All oK Cancel

1M svssuvvUL o 4 ~Juirimbas Quirimbas Parque Nacional National Park National v Not Applicable]
15| 342680.999999... 342681 1 Primeiras & Se... | Primeiras & Se... Area de Protecc... Environmental ... National \4 Not Applicable]
16, 902679.000000... 902679 1 Zambezi Delta ~ Zambezi Delta Ramsar Site, W... Ramsar Site, W... International Not Reported AV vivi
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The Attribute Table should now show just three columns, showing the name of the
protected area, its designation type and the extent (in km2) of mangroves found
within that protected area, according to the Global Mangrove Watch 2020 data.

If you cannot see all the text in the table, hover the cursor between two columns at
the header, and like excel, you can click and move the width of the column to the
size you want.

W
7B ) B & LT E S D R E =@
1.2 WDPAID v |=|E |12
NAME DESIG km2

1 | Micaune Coutada 0.19
2 | Matibane Reserva Florestal 0.249
3 | Baixo Pinda Reserva Florestal 2030
4 | Pomene Reserva Nacional 2.093
5 | Ponta do Ouro Reserva Nacional 2739
6 |Quirimbas Zona Tampao 9.048
7 | Cabo de Sdo Sebastiao Santuario 9.101
8 | Luabo Coutada 21.207
9 |Maputo Reserva Especial 30370
10| Maputo Area de conservacao ambiental 41.961
11 N°5 Coutada 66422
12 Marromeu Reserva Nacional 114.447
13 N°10 Coutada 115.512
14 Quirimbas Parque Nacional 139.442
15| Primeiras & Segundas Area de Proteccao Ambiental 587.049
16| Zambezi Delta Ramsar Site, Wetland of International Importance 901.895

Here we can now start to see information about which protected areas are key for
mangrove conservation, which can help with targeting resources and monitoring
efforts to ensure that these critical ecosystems are managed accordingly. For
example, we can see that some mangroves are in National Parks versus Hunting
Reserves, which may have differing levels of protection, for example.

To better visualise, which protected areas have mangroves, we can also perform
another function that will help us map this out.

e To do this we will use a “Select by Location” function, which you can find by
typing this in the search bar at the bottom-left of the screen. And double click
the option that pops up.
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8 18 Q% p LD sd G LU OR AEHIE-=-§ MBS = »il
Be V. /.
L) A » [o—— T D~ » RS

SEDSABNBNS

- | =

Select by Location Coodinete | 144215, 7721379 | Soale 1:2925672 ~ | @ Magnfler| 100% |3 Rotation (0.0 3 Vi Render @ ey

e In the “Vector Selection - Select by Location” window, under “Select features
from”, select “Protected_Areas  WDPA merged” layer. Tick the “intersect’
option.

e Under “By comparing to the features from”, select
“‘mangrove_in_PAs 2020 _gmw’ layer.

e Then under “Modify current selection by’ ensure that “creating new selection”
is selected, then click “Run’. Click “close” once done.

Q Vector Selection - Select by Location
P te ¢ i
arameters | Log Select by location
Select features from This algorithm creates a selection in a vector layer. The | |
I ariteria for selecting features is based on the spatial
(.~ Protected_Areas_WDPA_merged [EP5G:4326] h relationship between each feature and the features in

T dditional layer.
Where the features (geometric predicate) an addonatiayer

contain overlap
disjoint are within
equal cross

By comparing to the features from

() mangrove_in_PAs_2020_gmw [EPSG:4326] - [Egj % ey

Selected features only

Modify current selection by

creating new selection -

Advanced ~ | | Run as Batch Process... | Run | Close Help

1 5 . oA _

¢ In the map, you should now see selected protected areas highlighted in
yellow, these are the 16 protected areas that contain mangroves.
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o ARV G-H RO
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B mangrove_in_PAs 2020 gmw

& vl

v || gadma1 Moz 0
W mangrove 2020 gmw

~ vV ¥ OSM Standard

@ ::‘ 5 \ o
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Browser (2) | Layers | Layer Order

a

Select by Location

las)

Coordinate 191768, 8605891 B

If you open the Attribute table of the file “Protected Areas WDPA _merged’ by right-
clicking on the layer, you will see the 16 highlighted features as blue.

DPA_merged — Features T*r 64, Filt

ed: 16

4 g4 g & 2TV E
'WDPAID WDPA_PID PA_DEF NAME
1 | 799.000000000... 799 1 Banhine
<2 | 800.000000000... 800 1 Zinave
13 | 801.000000000... 801_A 1 Gorongosa
4 801.000000000... 801_C 1 Serra da Goron...
!5 801.000000000... 801_B 1 Gorongoza
6 802.000000000... 802 1 Bazaruto

[

‘ORIG_NAME

Banhine
Zinave
Gorongosa

Serra da Goron...
Gorongoza

Bazaruto

| = o X

FIEICEE

DESIG DESIG_ENG DESIG_TYPE IUCN_CAT INT_CRIT*
Parque Nacional  National Park  National [ Not Applicab,
Parque Nacional  National Park  National il Not Applicab
Parque Nacional  National Park  National [ Not Applicab,
Parque Nacional National Park  National il Not Applicab
ZonaTampao  Buffer Zone National vi Not Applicab
Parque Nacional  National Park  National il Not Applicab,

Mecuburi

Ribdué

Reserva Florestal Forest Reserve National

Reserva Florestal Forest Reserve National

.. 1938 Mecuburi
7939 1 Ribaué
= F ]
B2 F ]
13| 7943.00000000... 7943 1 Derre
| 14| 7944.00000000... 7944 1 Inhamitanga
| 15| 7945.00000000... 7945 1 Nhapacu?
16 7947.00000000... 7947 1 Régulo Zomba
| 17| 7948.00000000... 7948 1 Maronga
18| 7949.00000000... 7949 1 Mucheve
19, 7951.00000000... 7951 1 Licu

Derre
Inhamitanga
Nhapacu?
Régulo Zomba
Maronga

Mucheve

Reserva Florestal Forest Reserve National v Not Applicab
Reserva Florestal Forest Reserve National v Not Applicab
Reserva Florestal Forest Reserve National v Not Applicab
Reserva Florestal Forest Reserve National v Not Applicab
Reserva Florestal  Forest Reserve National v Not Applicab
Reserva Florestal Forest Reserve National \% Not Applicab
Reserva Florestal  Forest Reserve National ' Not Applicab

E=T R R

We now want to save the 16 selected protected areas into a new layer, to help us to

create a map.

To do this, right-click on the layer “Protected_Areas_WDPA_merged”, scroll

down and select “Export’ and then select “Save Selected Features As”. In the
window that opens, select “ESRI Shapefile”, navigate to your
“ProtectedAreas_ WDPA” folder and save the file as
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“16_Protected_Areas_with_mangroves WDPA”. Ensure the “Save only
selected features” option is ticked and keep the remaining default settings and
select “OK”.

@ *Mangrove_Study. Tutorial — QGIS

DNEERRY P LLAPP QL BatlOR CEHIE = K-8
%@v/” 4 B

e I x r 2 () welcome to planet [ gl
Layers B® 7 T N
Ve . : Qs
o ¢« 3 ®TVE&E-FAO
!lu B Protected Areas with mangroves WDPA Format | EsRa shapefie = I |
mangrove in PAs 2020 gmw
% v Do tactarTA e e e File name | VDPA\16_Protected_Areas_with_mangroves_WDPAshp €3 | | .. | |
Yo ¥ |
9 —p- =MOE= Layer name |
(+] B mangrove 2020 gmw - I
ﬁ - V] }' OSM Standard CRS EPSG:4326 - WGS 84 v ||'Y ‘
(]
y{; Encoding UTF-8 -
'a > | V' Save only selected features l
@ > ir exp
@ V' Persist layer metadata
v Geometry
GQ Geometry type Automatic -
Yo ¥ Force multi-type

Include z-dimension

V' Add saved file to ma{ oK I Cancel Help

\\

Browser (2) | Layers | Layer Order

e Once the process is completed you should see the new layer being added to

the “Layer” gallery. Press “* to save the project.
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. @,

Layers

< L@:

. Protected_Areas_with_mangroves WDPA
. mangrove_in_PAs_2020_gmw
v . 16 Protected Areas with mangroves WDPA
V' [] Protected Areas WDPA_merged
v [] gadm41_M0Z 0
. mangrove_2020_gmw
v v = OSM Standard

Browser (2) Layers Layer Order

@ 12 pX 3

@®

eV &~ A0

2.6.Creating a Map in QGIS

In add

ition, being able to use QGIS to analyse spatial data, we can also create maps

for reports and presentations, for example.

We now want to create a map of Mozambique showing those protected areas that
have mangroves, versus those that do now, and mangrove extents outside of the
protected area network.

2.6.1. Create a Print Layout
e To create a map, go to “Project’, “New Print Layout” and then in the pop-up
window, enter a layout title. Name it “Protected_Mangroves_in_Mozambique”
and click “OK”.
(Q Create :‘i“', Layout i
(E.: tt‘iatrl:vldill.:‘%:eapl.rtﬁ:rtn!;)ifa:;ltytgfnerated if left empty)
¢ A new window should pop up, which is your new print layout called
“Protected_Mangroves_in_Mozambique”.
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To check the page size is OK, right-click on the layout and select “Page
Properties” then to the right, under “ltem Properties” select “A4” for size and
“Portrait’ for “Orientation”.

Ex
Then press the “Zoom full’ g—ﬁ button to allow for the layout to fit the page.

Fd FEADE

P

88 o7 o &

BIEE

This is a canvas, and you need to pull in the project you wish to map.

2.6.2.

WNJ»>4 UK International
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Pulling in a Project

Next, click on “Add Item” at the top of the screen, and then “Add Map”.

Then with the cross cursor, click and drag and drop where you want to
position the map in the layout then the map will render, and you will see data
for Mozambique that you have been working with.

Prosperity




a8 5] ™ B g e
pppuag M G |
@7 150 | § | | | ,:,:: Undo History
V% v Map 1
\E (e e
=2 D‘ ’ y
¥ L
A 1 o .
B B } 8
rAe QW h w Main Properties
i ¢t e -
7 - o
B Follow map theme one ¢
¢ Next, determine the extent of the map layout. You can do this by ensuring the
map area is selected, then click hover the cursor at the edges and move
these in and out, according to what you want.
x

e Select “Move Item Content’ or == on the left side panel.

e Then, using the “Ctrl” key on your keyboard, you can use the scroll wheel on
your mouse to zoom in or out of the map, and reposition it using the mouse
also so that it best fits your layout.

"
¢ When you are happy with it unclick =
Q
* BDRekmk
JCBHCE ¢ 9 %
=) ol \ P—_
V] Hem
% »;vrrn] v P
K Ba
- <. 4 3
w0
= pE e Y =/
P2+ ) . u Page
‘.\ L I .
-~ Orentation | Portrat K =1
P ’ ‘ wan | 210000 K =8
;:J_ Background
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e To add a scale bar, go to “Add Item”, “Add scalebar’ and use the cursor to
drag and drop where you want it. To edit the scalebar, click on the scalebar in
the top-right “ltems” right-click and go to “/tem Properties” then in the bottom-
right, under “Segments” increase the value to say, “right 5", which will increase
the scale bar to 500km. Then, using the cursor click on the scalebar and

reposition to fit on the bottom right of the map.

N B
:’ = l v Scalebar> I
13 = \\ rv{ j v v 1
I giNy
R Pt o
o a G2y ) ", E'
.“ j\, %
ok & e
: > ) e
. N e
| &
I 4 - €
e
~E
e Next, go to “Add Item”, select “Add North Arrow”, and using the cursor drag
and drop where you wish to place it. Reposition, if needed.
e To lock the edits, click on the respective box in the “/ltems” list, as per below.
To edit, unclick them.
Iltem
@ ’- Ttem
v v ™ North Arrow
v v == <Scalebar>
v v Map 1

e Then from “Add Item”, click “Add Legend” and drag and drop the cursor to
where you want the legend to go. To edit the legend, right-click on the newly
added “Legend” row under “ltems” and click “/tem Properties”, then in the
bottom-right corner options, insert “Legend” for the “Title”, then scroll down to

“Legend Items” section, and unclick the “Auto update” box then for those
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layers we do not want in the legend, click on them and then click the “Remove

Selected Items from Legend” button, seen as a red minus sign

e Press the save button ¥

Layout Item Properties Guides
ltem Properties (=

Legend

v | Resize to fit contents

w Legend Items

Auto update Update All

. 1o_Protected_Areas_with_mangroves_WDPA
D Protected_Areas_WDPA_merged
[ ] gadm41_MOZ_0
. mangrove_2020_gmw
* = OSM Standard

Y A [."g_ =17 |Z &+

- hd

At BF 5474 mm nang: 1 A0 TO5 b

The map document we are currently working in is linked to out
“‘“Mangrove_Study_Tutorial’ project.

We want to show the distribution of mangroves, but it is not shown on our current
map. Also, we would like to have the protected areas that have mangroves in a light

grey.

e To do this, go back into “Mangrove_Study_Tutorial’ project. Click on the
layer called “mangrove 2020 _gmw” and move this to the top of the active
layers.

e Then for the layer called “16_Protected Areas_with_mangroves WDPA”
double click on the red colour box so that the symbology options open and
change to grey.

e Then press “* to save the project.
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Q *Mangrove_Study Tutorial — QGIS

LAY I A
P> % o - =z i T @-

Layers EEs)
o &« @ w TV &8 B0

Protected Areas_with_mangroves_ WDPA

v mangrove_2020_gmw

mangrove tn PAs 2020 gmw
v |_| Protected_Areas_WDPA_merged
v [_] gadma1_Moz_0

v & 0OSM Standard

4

SEDDSENLBNS

4

Next, go back into the map project and the amended changes you just made, should
be reflected in your map and its legend.

Next, you can now rename the layers so that they are more informative for the
reader.

To do this, double click on the layer you want to edit, then the text will open in a box
that is editable. Once you have edited the text, click the back arrow and continue to
edit the remaining layers.
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Layout ‘ Item Properties Guides

Item Properties

w Main Properties

Title Legend | €,
Map | [ map 1 r \
Wrap text on |

Arrangement | & Symbols on Left v ‘

v Resize to fit contents

w Legend Items

Auto update

| . Mangrove Distribution in 2020 {data from Global MarI

| Update all |

. Protected Areas without Mangroves
|:’ Administrative Boundary for Mozambique
- = OSM Standard

=

Layout | Item Properties Guides

e Properties

jend Ttem Properties

Administrative Boundary for Mozambique

=)

Insert or Edit an Expression...
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e Now, add a title. To do this, go to “Add ltem”, “Add Dynamic Text’, then
“Project Title”. Use the cursory to select location and drag and drop.

A

0 100 200 300 400 500 km
— e w—

Legend

[ Mangrove Distribution in 2020 (data from Glebal Mangrove Watch)
[ Protected Areas with Mangroves

[ Protected Areas without Mangroves.

() Administrative Boundary for Mozambique

0SM Standard

P e P T T P PR e PR P ][ tems [ undabastory
Items
I:raweu!nuunuunuwmﬁummx:mmﬂ_} ﬁ =
= I v [T! [Mangrove Distribution an... I

3 2 3 4 T Legend
v v ™ North Arrow
v v == <Scalebar>
v v "] Map 1

Layout Item Properties Guides
Item Properties =1
Label

¥ Main Properties

[Mangrove Distribution and Protection in Mozambique]

Render as HTML

Insert/Edit Expression... |+ Dynamic Text .
v rance.
Font [+
Vertical margin 0.00 mm ¢
Horizontal alignment -

e Click on the “Font” option, and under Size increase to 18pts. Then use the

back arrow to return.

B R P B P s | ondo sty
ltems
ﬁangmve Distribution and Prot<Cttion in Mozambique ﬁ ® @ Iem
v [T| Mangrove Distribution and...
v §- Legend
v v = North Arrow
v v == <Scalebar>
v v ] Map 1

Item Properties B
abe tab abe [} J
Text -
Font | ms shell Dig 2 - &
Style | Regular K=
Uué€|s & B| & | I &
Size 18.0000 DKES |
A Points K=
0 100 200 300 400 500 km
— e w—
cor | | =,
Legend
I Mangrave Distribution in 2020 (data from Global Mangrove Watch) Opacity 100.0 % 2. @_'
I Protected Areas with Mangroves o
[ Protected Areas without Mangroves: Allow HTML formatting
[ Administrative Boundary for Mozambique
OSM Standard
QL Favorites a v | 8
Project Styles
wx 21 7608 o co0nTem  cane . an o -

Layout | Item Properties | Guides
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e If you wish, you can now adjust any or all the “ltems” positions, by unclicking
the lock, and then clicking on the items you wish to move.

Mangrove Distribution and Protection in Mozambique

A

0 100 200 300 400 500 km

Legend

I Mangrove Distribution in 2020 (data from Global Mangrove Watch)
[ Protected Areas with Mangroves

7] Protected Areas without Mangroves

[ Administrative Boundary for Mozambique

OSM Standard

e Once you are happy with your map, ensure that all “/tems” are now locked, by
clicking on any unchecked box.

0 Items Undo History

ltemg =]
@

Item

T| Mangrove Distribution and...
Legend

= North Arrow

== <Scalebar>

1] Map 1

<& ell&] <
<<« <

Lavout Item Properties Guides

.
e Press the save button “F to save your edits.
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2.6.3. Exporting a Map

Lastly, you can export your map to print, using in a report or presentation for
example.

e To do this, go to “Layout’, “Export as Image”, click “Close” for a notice
informing you of parameter limits, then navigate to the folder named
“‘“Mangrove_Mapping_Tutorial’ and name the map “Protected Mangroves in
Mozambique” and select the file type you wish to save the map as (e.g. .png
or .tiff) then click “Save”.

e Amend the “dp/” if needed and check the “Open file after exporting” then click
“Save”.

— T — — — —

(d Image Export Options '

w Export Options
Di

Export resolution | 300 dpi

L
—

Page width 2480 px

1»

Page height 3507 px

Ll

v | Enable antialiasing

Generate world file

v Crop to Content

- AW

Top margin (px) | (
Left 0 Right 0

Bottom

—
Help Iv‘ Open file after exporting u Save Cancel

| Distribution in 2020 (data from Global Mangrove Watch) I
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You should now have an exported map that you can open in whatever software you
use.

=]
e Once you have finished with you map you can save and close this QGIS
project

Mangrove Distribution and Protection in Mozambique

A

0 100 200 300 400 500 km

Legend

[ Mangrove Distribution in 2020 (data from Global Mangrove Watch)
[ Protected Areas with Mangroves

[ Protected Areas without Mangroves

[_] Administrative Boundary for Mozambique

OSM Standard
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3. PART 2a: Using QGIS to Map Mangroves from Satellite
Imagery

3.1.Accessing Satellite Imagery
3.1.1. Copernicus Data Space Ecosystem

The Copernicus Data Space Ecosystem (https://dataspace.copernicus.eu/) is an
open ecosystem that provides instant access to freely available data and services
from the Copernicus Sentinel missions. For this tutorial we will be using Sentinel 2
projects for Mozambique.

The Copernicus Sentinel 2 mission consists of two polar-orbiting satellites that have
a wide swath (image) width (290 km), a high revisit time (5 days at the equator), and
13 various spectral bands (four bands at 10m, six bands at 20m, three bands at
60m) that can be used for an array of services and applications to help monitor
changes on Earth. You can explore the data more in the website.

3.1.2. Register or Login to Copernicus Data Space Ecosystem

To access data, you will need to register or login to the Copernicus Data Space
Ecosystem website.

e If you do not already have an account, you will need to register and fill out
your personal details. Otherwise just login.

et e (opemicu; @esa

Explore the
Copernicus Data
Space Ecosystem

ta Spac

s
s the portfolio for data processing and

3.1.3. Exploring the Image Collection for your AOI
e Then go to the “Explore Data” tab and in the drop-down options select
“Copernicus Browser’.

e The “Copernicus Browser’ should open, click on the cross to close the
welcome window.
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Welcome to Copernicus Browser!

A complete archive of Sentinel-1, Sentinel-2, Sentinel-3, Sentinel-5P, Sentinel-6,
Copernicus Contributing Missions (Optical, SAR and DEM), and Sentinel-1 and
Sentinel-2 Global Mosaics in one place.

About Copernicus Browser page
Available data collections

Don't show again H Remind me later

¢ Using the mouse with the hand icon, move the window and scroll in to see
Mozambique.

e You will likely see diagonal strips, which show the paths that the satellite take
when capturing satellite image data.

ongony kal . =
Gpernicus ENE G Micota f b e Please zoom in or search for a location of interest
- BROWSER

SEARCH 3 ' . -

Ble =

>

DATE: SINGLE

< YYYY-mmDD >
Find products for current view b ﬁé'mx?!tg
[<3ima}
CONFIGURATIONS: A - ‘{m gndo

Default v
DATA COLLECTIONS: . * = 3 ~
Sentinel-2 vik
Sentinel-2 L1C i
Sentinel-2 L2A v i

‘‘‘‘‘‘

:I Gpermcus Cesa

Mozambique has a large land mass and requires many images to be taken at any
given time. For mapping mangroves along its 2,470 km of coastline, for a full
mapping campaign many images would need to be acquired and processed. For this
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tutorial, however, we shall be zooming in to undertake mangrove mapping for a small
region or Area of Interest (“AQI”).

For this tutorial, we will focus on an area of mangrove west of the town of Moma and
contained with Pebane District, and within and around the “Primeiras & Segundas
Environmental Protection Area’.

CCM SAR

TIME RANGE:

At the top right of the browser, click on "Create and Area of Interest”, then
select the rectangle from the options that pop up.

Then with the “Bulls eye” cursor click on the general area you want to select
and then click again, somewhere over the other side of the rectangle you want
to create, then a blue box should appear.

You can edit the size of this, if you wish, by using the hand icon cursor to drag
and drop the sides of the rectangle.

Then go to the “Search” Tab on the left browser.

Select “Sentinel 2" then “L2A” in the drop down, then scroll the “Cloud density
%" t0 5%.

GLOBAL-MOSAICS

The L2A data has already been atmospherically corrected using the Sen2Cor
correction and therefore can used straight away for analysis without the need of any
other pre-processing applications.

As mangroves have a year-round growing season dates of image capture is
somewhat flexible. In other cases, however, where you have deciduous foliage,
considering when vegetation may lose their leaves is important, when selecting the
time of year of when the images were taken.
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e In this tutorial, under the “TIME RANGE” options, select the timeframe that
you want the catalogue to show you. For example, we selected from the 1stof
June 2024 to the 19" °f February 2025. Then select “SEARCH".

e This may take a few moments.

e Then you should see a range of image options down the right-hand panel.
These are the selection of satellite images that your search has found.

Showing 19 esuts
- Sensing time: 2024-09-18T07-16.19 0240002
T sz wn swsaa ooms

S2A_MSIL2A. 071621_N0511_R006_T37KDB
2074091371211 .3

T senweis wu swson @l eE
Mission: SENTINEL-2  Instrument: MS|  Size: 1108MB

Mission: SENTINEL-2 _ Instrument: MS| _ Size: 1121MB
Sensing time: 2024.09-13707 16.21 0240002
S2B_MSIL2A_20240908T071619_N0511_R006_T37KDB
_20740908T115536 SAFE
Sensing time: 2024-09-08T07-16.19.0240002

[ I e, eoma

S2A_MSIL2A_20240814T071621_N0511_R006_T37KDB
_20340814T122150 SAFE - h -
Mission: SENTINEL-2 _Instrument:MSI _Size: 1070M8
Sensing time: 2024-08-14T07 16.21 0240002

e T e— ool

— % 0

$28_MSIL2A_20240809T071619_NOS11_R006_TI7KDB
_20240809T112235 SAFE
Mission: SENTINEL-2 _Instrument: MSI ~ Size: 1056MB
Sensing time: 2024-08-09T07-16:19 0240002
o0 somwes us swsa eocma
S2A_ MSIL2A 202407257071621_NOS11_R006_T37KDB
_20740726T134403 SAFE
Mission: SENTINEL-2_Instrument:MSI _Size: 1059MB
Sensing time: 2024-07-25T0716.21 0240002
T sevwera s sawsoa eoma
S2A_MSIL2A_20240715T071621_N0510_R006_T37KDB
207407157 105449 SAFE
Mission: SENTINEL-2 _Instrument:MSI ~ Size: 1072M8
Sensing time: 2024.07-15T07 1621 0240002
[ R pe—— oomi

Cesa About  Suppart

e You will be able to see certain information on the images, such as the date of
image capture.

e For more information you can also click on the information © putton that will
open a attributes window, where you can look for more detailed information.
Under “Product” you can also see the % of cloud cover.

PRODUCT INFO X
ATTRIBUTES PREVIEW

Summary ~

Name: S2A_MSIL2A_20240814T071621_N0511_R006_T37KDB_20240814T122150.SAFE

Size: 1070MB

Sensing time: 2024-08-14T07:16:21.024000Z

Platform short name:  SENTINEL-2
Instrument short name:  MSi

&

Absolute orbit number: 47765

Acquisition mode: INS-NOBS
Beginning date time: 2024-08-14T07:16:21.024000Z

I Cloud cover: 0.050541 I

FOOTPRINT

datastripld: S2A_OPER_MSI_L2A_DS_2APS_20240814T122150_520240814T074134_N05.11

Ending date time: 2024-08-14T07:16:21.024000Z

granuleldentifier: S2A_OPER_MSI_L2A_TL_2APS_20240814T122150_A047765_T37KDB_N05.11
ion date: T

Origin date: 2024-08-14T13:11:27.000000Z

Processed by: ESA

Processing date: 2024-08-14T12:21:50.000000+00:00

Processing level: SaMsi2A

Processor version: 0511

Product group id: GS2A_20240814T071621_047765_N05.11

Product type: S2MSi2A
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3.1.4. Downloading Satellite Image Data

e Have a browse through and select an image that you like and that has the
lease cloud cover and download your selected image by clicking on the
“‘Download” button.

¢ You can then see the download progress running. This may take a little while,
depending on your internet speed.

S24 MSIL2A 20240814T071621_N0511_R006 T37KDB
_20240814T122150. SAFE

. Mission: SENTINEL-2 Instrument: MS|  Size: 1070MB
Sensing time: 2024-08-14T07:16:21.024000Z
SENTINEL-Z2 M5l SZMSIZA i It

| 1 22%

e The zipped folder that you will download contains the image bands and
additional information and are large, around 1GB in size.

e Once the zipped folder has downloaded, navigate to your
“‘“Mangrove_Mapping_Tutorial” folder on your “C-Drive” and create a new
folder named “Remote_Sensing’.

e Then copy, past and unzip the downloaded Sentinel 2 folder so that the data
is ready to bring into QGIS when needed.

3.2.Performing Supervised Image Classification in QGIS

Remote sensing techniques allow us to extract information from images to analyse
landscapes and how they change over time. One of the main remote sensing
techniques is supervised image classification. With supervised classification, a user
identifies areas of the image that represent land cover classes of interest. These
areas are marked and used to train a computer algorithm to identify those same land
cover classes throughout the image extent.

You can perform a Supervised image classification, in an array of remote sensing
and GIS software’s. In this part of the tutorial, we will perform a supervised image
classification on the Sentinel 2 data we just downloaded, using QGIS and a semi-
automatic classification plugin called “Semi-automatic Classification Plugin”
(SCP).

3.2.1. Installing the Semi-automatic Classification Plugin in QGIS

e Open the QGIS software you downloaded earlier in Part 1 of this tutorial.

e Click on “Project’ and then go down to “Save As” to save this project. Then
navigate to “Mangrove_Mapping_Tutorial’ folder and save this project here
as “Mangrove Study Tutorial _Classification”.

UK International
Development 59

| Progress | Prosperity



1+ » This PC > Local Disk (C) > 3.0CPP > Mangrove_Mapping_Tutorial

Organise ~ New folder

> @ Nicola - Joint Nature Conservation Committee Name Date modified Type Size
> @ OneDrive I Administrative_Boundaries 06/02/2025 09:30 File folder

> [l Deskiop GlobalMangroveWatch 11/02/2025 10:44 File folder

> & Documents ProtectedAreas WDPA 11/02/2025 13:47 File folder

Remote_Sensing 20/02/2025 13:20 File folder
> i Downloads
b Mangrove_Study_Tutorial.qgz 12/02/2025 09:10 QGIS Project 36 KB

> 0 Music

> A Pictures

>[4 Videos

> Nicola Abram

~ [ This PC

v &5 Local Disk (C)

> N Admin

File name: | Mangrove_Study_Tutorial_Classification.qgz

Save as type: QGZ files (*.qgz)

e Next, go to “Plugins” then “Management and Install Plugins”. In the window
that opens, go to “All’, then in the search function, start to write “Semi-
automatic Classification Plugin”, and the plugin should appear.

e Click on it (it may turn white) and then click on the “Insall Plugin” button.

Q M. |_Cla:
I EERRY Oeeen RiIBRaLOORT & %I &= &~ Do~
LL A
F}.OQ L Semi- a ‘ﬁ%_,

# dzetsaka : Classification tool

» GwaT - waiershed Analysis Toolbox oy Geomeletii S @mi=Automatic Classification Plugin f-'._-urj bibax
1 | e

= The Semi-Automatic Classification Plugin (SCP) allows for the Ged
@ e supervised classification of remote sensing images, providing tools for the —
B . download, the preprocessing and postprocessing of images. E:“
9 SRy Developed by Luca Congedo, the Semi-Automatic Classification Plugin (SCP) allows for the supervised araphy
= classification of remote sensing images, providing tools for the download, the preprocessing and ase
ﬁ_ postprocessing of images. Search and download is available for Landsat, Sentinel-2 images. Several ols
- algorithms are available for the land cover classification. This plugin requires the installation of Remotior
y;] Sensus, GDAL, OGR, Numpy, SciPy, and Matplotlib. For more information please visit olation
" https://fromaistors.blogspot.com . tools
@u 740 rating vote(s), 2149845 downloads bk analysis
% Tags raster, analysis, landsat, land cover, landscape, classific emote cloud convel
i 1g, mask, accur cloud data |
‘:\J_';; entinel, randor Eloud extrad
More info homepage bug tracker code ! analysis
Vj N Author  Luca Congedo | creation
Available version (stable) 8.5.0 updated at 16/11/2024 12:13 ':2":"" ana
+tools
tanalysis
 creation
t general
t geometry
foverlay
glection
ttfble
e Install Pugin e
Gose Halp
e
» @ GRASS
Browser (2) | Layers | Layer Order » & TUFLOW
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e This operation should be fairly quick and once done you should see amended
. . . “ » . . .
text in the window. Click “Close” to now close this plugin window.
Q@ Plugins | All (1454 X
% Al O sem- )
= # dzetsaka : Classification tool . - - - - -
ER instaiiea = GWAT - watershed Analysis Toobox by Geomeletiii @ mi=Automatic Classification Pl ugin FEES oo
R Semi-Automatic Classification Plugin j_ r.'_!f- p
- . e e - T F
B not nstales The Semi-Automatic Classification Plugin (SCP) allows for the aEm e
i" o supervised classification of remote sensing images, providing tools for the r
download, the preprocessing and postprocessing of images. P
es
% Ins
2J Install from ZIp Developed by Luca Congedo, the Semi-Automatic Classification Plugin (SCP) allows for the supervised araph
classification of remote sensing images, providing tools for the download, the preprocessing and ase
# Settings postprocessing of images. Search and download is available for Landsat, Sentinel-2 images. Several iols
algorithms are available for the land cover classification. This plugin requires the installation of Remotior
Sensus, GDAL, OGR, Numpy, SciPy, and Matplotlib. For more information please visit olatid
https://fromgistors.blogspot.com . tools
v 740 rating vote(s), 2149845 downloads -
Category Raster Cloud
Tags raster, classification, land cover, remote sensing, analysis, landsat, cloud|
sentinel, supervised classification, spectral signature, mask, clip, cloud|
accuracy, landscape, copernicus, random forest, processing, remotior anall
sensus o
More info homepage bug tracker code repository terrg]
Author Luca Congedo ool
Installed version 8.5.0 ke
I creg|
Available version (stable) 8.5.0 updated at 16/11/2024 12:13 Fgen|
Changelog 8.5.0 rgeo|
-added raster input to the tool raster zonal stats and update the tovel
Processing Feeled
-this version reauires Remotior Sensus >= 0.4.4 b Ftabl
Upgrade All Uninstall Plugin Reinstall Plugin Boles
e Software, 6(04), 3172, hitps:// T Sl
0 /10.91105/ince 03172 & GRASS

Support forum

To cite the Semi-Automatic Classification
Plugin in your work:

e Now, in the bottom-left of the QGIS screen you should see the “SCP Dock’
and you can click at the top and drag and drop it so that it replaces where the
“Layers” gallery is, and at the bottom of the “SCP Dock” move the tab so that
it is after the Layers and Browser tabs.

e You should also be able to see a new toolbar. You can click on the two faint
dotted vertical lines  to then drag and drop where you want the toolbar to go.

BRRi M+sren ye) GO Q- #HZ =4 > @ 8

RSV 2 » 9 r ® NINZG e ma T (B g wifl B MG D @
RomEE A RA OIEEE Moowon Mo cMEw <0 ME) 0. B :d

v s(PvD«k e “% project Templates

E|lesszEsque s

% | ¢

ZillE

=l

%1 &

@ =

Q|

Wlg

V' : «

E

»

<

8

Congedo, Luca, (2021). Semi-Automatic
Classification Plugin: A Python tool for the
download and processing of remote
sensing images in QGIS. Journal of Open
Source Software, 6(64), 3172, https://
doi.0rg/10.21105/joss.03172

el D’e ol

coorginate. | Scale 1:270  ~ | @@ Magnifier| 100% 3| Rottion [00° 5

$ ViRender @epsG760 @
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Note, if you do not see these, go to “View”, “Panels” and find “SCP Dock” and click
on. And then “View”, “Toolbars” and ensure the check mark is on.

Note: If the download is taking too long, then you can use the same image we
have used in this tutorial, which is provided (for both the 20m layers, and the 10m
TCI layer — mentioned below).

3.2.2. Sentinel 2 Satellite Image Data

Next, we want to just look at the files we just downloaded for Sentinel 2 data to
familiarise ourselves with these.

e Click on the “Browser” tab in the bottom-left and open the drop-down options
and navigate to your “Mangrove_Mapping_Tutorial” folder, then
“‘Remote_Sensing’ then open the folder you downloaded from Copernicus
Data Space Ecosystem. The name will resemble something like ours,

“S2A _MSIL2A 20240814T071621_N0511_R006_T37KDB_20240814T12215
0.SAFE” then go to “Granule”, then “IMG_DATA”.

¢ In here you will notice folders with data at varying resolutions i.e., “R10m”,
“‘R20m” and “R60m”.
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Browser (2) ®
LRT®HO
v [ 2TuFLOW =
~ 3 3.0cep
» [ Mangrove_Mapping
* 5 Mangrove_Mapping_Tutarial
b [ Administrative_Boundaries
» [ GlobalMangroveWatch
b [ ProtectedAreas WDPA
- E Remote_Sensing
~ 9 52A_MSIL2A_20240814T071621_N0511_R006_T37KDB_202408
I~ » [ DATASTRIP
= 5 GRANULE
= 5 L2A_T37KDBE_AQ4TTH5_20240814T074134
» [ AUX_DATA
* 5 IMG_DATA
~ 5 R10m
v (5 T37KDB_20240814T071621_ACT_10m.jp2
I~ » (5 T37KDB_20240814T071621_BO2_10m,jp2
» (5 T37KDB_20240814T071621_B03_10m,jp2
» = TITKDB_20240814T071621_B04_10m jp2
» = T37TKDB_20240214T071621_B08_10m.jp2
v (5 T37KDE_20240814T071621_TCI_10m jp2
v 5 T3TKDB_20240814T071621_WVP_10m jp2
- 9 R20m
» (5 T3TKDB_20240814T071621_AGT 20m,jp2
» (= T3TKDB_20240814T071621_801_20m,jp2
» = T37KDB_20240814T071621_B02_20m.jp2
» = T37TKDB_20240814T071621_B03_20m jp2
v (5 T37KDB_20240814T071621_BO4_20m,jp2
v (5 T37KDB_20240814T071621_BO5_20m.jp2
v (5 T37TKDB_20240814T071621_BO6_20m.jp2
r (5 T3TKDB_20240814T071621_BOT_20m.jp2
» (5 T37KDB_20240814T071621_B11_20m,jp2
» = T37KDB_20240814T071621_B12_20mjp2
» = T37TKDB_20240814T071621_B8A_20m.jp2
v = T3TKDB_20240214T071621_SCL_20mjp2
v (5 T37KDE_20240814T071621_TCI_20m jp2
v 5 T3TKDB_20240814T071621_WVP_20m jp2
b 5 R6Om
r [[7 QI DATA
v 2 MTD_TLaml
b [ HTML =
[ S r
Browser (2) | Layers =~ SCPDock | Layer Order
vpe to locate (Ctrl+K)

These layers/bands correspond with differing data, seen in the Table below.

Sentinel-2 Bands Central Wavelength (um) Resolution (m)
Band 1 - Coastal aerosol 0443 60
Band 2 - Blue 0.490 10
Band 3 - Green 0.560 10
Band 4 - Red 0.665 10
Band 5 - Vegetation Red Edge | 0.705 20
Band 6 - Vegetation Red Edge | 0.740 20
Band 7 - Vegetation Red Edge | 0.783 20
Band 8 - NIR 0.842 10
Band 8A - Vegetation Red Edge  0.865 20
Band 9 - Water vapour 0.945 60
Band 10 - SWIR - Cirrus V 1.375 60
Band 11 - SWIR 1610 20
Band 12 - SWIR 2190 20
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For this tutorial, we will be using bands 2, 3, 4,56, 7, 8A, 11 and 12 — all at the 20m

resolution.
Browser (2) (]t Pi
c DI THO
» [ ProtectedAreas_WDPA =

~ [ Remote_Sensing
v [-j S2A_MSIL2A_20240814T071621_N0511_R0O06_T37KDB_202408
» [ ] DATASTRIP
¥ [ GRANULE
- E L2A_T37KDB_AQ047765_20240814T074134

G » [ AUX_DATA
{a - 5 IMG_DATA
» 9 R10m
.D v - [ R20m
» £ T37KDB_20240814T071621_AOT_20m.jp2
% y T37KDB_20240814T071621_B01_20m.jp2
% [T 13/RDB 20240814107 1627 02 20mJpe. |
y T37KDB_20240814T071621_B03_20m.jp2
}E » £ T37KDB_20240814T071621_B04_20m.jp2
» £ T37KDB_20240814T071621_B05_20m.jp2
/m - » £ T37KDB_20240814T071621_B06_20m.jp2
y T37KDB_20240814T071621_B07_20m.jp2
» T37KDB_20240814T071621_811_20m.jp2
» T37KDB_20240814T071621_B12_20m,jp2
» T37KDB_20240814T071621_B8A_20m jp2
T 13/R0B 202408110762 T SLL2omipe
» £ T37KDB_20240814T071621_TCI_20m,jp2
» £ T37KDB_20240814T071621_WVP_20m,jp2
» [ R60m
» [ Q_DATA
» & MTD TLxml
» [7 HTML
» [ rep_info =
) C o e s 5
Browser (2) Layers SCP Dock Layer Order
L Type to locate (Ctr+K)

Now go to the “SCP” menu and click on the “Band set” tool.

The Semi-automatic classification plugin window will open. On the left, you can see
the available tools that we can access from the menu there. And on the right is the
interface for the band set definition.
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| |Filtes

#F Band set

4 Download products
» [ Basic tools
» [+ Preprocessing
[ » % Band processing
» Postprocessing
v E2 Band calc
" P script
» 2% Settings
I = User manual
{2} Help
[ About

L]
d

[EUCEER RN | Active band set 1

Band set table

Date | NaT

Root directory

4

Band name

Center wavelength

Multiplicative Factor

Additive '

+
4]
¥]
=

%]

£
>

Band quick settings

Wavelength 8and order

Band set tools

[«][+N

of band set

e %
o W

Create virtual raster

Craate raster of band set
(stack bands)

Build band overviews

8and calc expressions

- . Wavelength unit| band number ¥ |Date | 2020-01-01 ¥

un [P

jooL 57

deH g3

onacda. | uca. (2021). Somi-Autamatic Classification

Next, we will pull in our Sentinel 2 bands.

e To do this, go to the “Open a file” ' icon and the “Select input raster”
window will open. Navigate to the folder with the Sentinel 2 20m resolution
data, and select bands 2, 3, 4,56, 7, 8A, 11 and 12. To select multiple bands

hold down the “Citrl’ key on your keypad whilst selecting the Sentinel 2 bands.

Administrative_Boundaries

GlobalMangroveWatch

T3TKDB_20240814T071621_ACT_20mjp2

T37KDB_20240814T071621_B01_20m 2

rotectedAress WOPA ] T37KDB_20240814T071621_B02_20m jp2 14/08/2024 14:24 P2 File 29539 KB
[ T37KDB_202408147071621_803_20m.jp2 14/08/2024 1424 Jp2 File 30,466 KB
v " Remote_Sensing

| T37TKDB_20240814T071621_B04_20m jp2 14/08/2024 1424 P2 File 31,489 KB

v I S2A_MSIL2A 2024081407162 §
| T37KDB_20240814T071621_B05_20m jp2 14/08/2024 14:24 12 File 31,541 KB

DATASTRIP

| T37KDB_20240814T071621_B06_20m jp2 14/08/2024 14:24 Jp2 File 31564 KB

v I GRANULE .
[ T37KD8_20240814T071621_BO7_20m jp2 14/08/2024 1424 12 file 31869 KB

~ 7 L2 T3TKDB AG47765_2024 =
- N - T37KDB_20240814T071621_B8A_20m,p2 14/08/2024 14:24 102 File 31,697 K8
AUX_DATA [ T37KDB_20240814T071621_B11_20m jp2 14/08/2024 14:24 P2 File 31,071 KB
v IMG_DATA ] T37KDB_20240814T071621_B12_20m jp2 14/08/2024 14:24 P2 File 31,360 KB
R10m [71 137KD8_202408147071621 SCL 20m p2 2,491 K8
R20m T37KDB_20240814T071621_TC120mjp2 s 010 K8

R60M [7) T37KDB_20240814T071621_WVP_20mp2 )

<« ~ « S2A_MSIL2A_20240814T071621_N0511_R006_T37KDE_20240814T122150.SAFE » GRANULE > L2A _T37KDB_AD47765_20240814T074134 > IMG_DATA > R20m P
Organise > New folder =- 0 @
A4 Mangrove_Mapping_Tutorial Date e

File name: | "T37KDB_20240814T071621_812_20m.jp2" “T37KDB_20240814T071621_B02_20m jp2" “T37KDB_20240814T071621_B03_20m jp2" “T37KDB_20240814T071621_804_20mjp2" “T37KDB_20 ~ | Raster (**)

| Open | Cancel

You should now see the bands in the “Band set’ interface. These are now defined as
“Band set 1”. You can use the scroller to see the various columns associated with the
bands, including (in column 2) the “Center wavelength”, which is just currently
showing the number of the band.
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Semi-Automatic Cl

cation Plugin

Filte

. o B e - o r S— B
# Band set Band set table o e
| & Downlosd products T S ol ) T e e = e ey
j * jo Basic tools 1] T37KDB20240814T1071621 802.20m: | |1 15708 s02a0s1aTor1621_802_20m 10 10 00 band number o
* [+ Preprocessing &
b b % Band processing 2 T37KDB_20240814T071621_B03_20m 20 10 00 band number &
» (@ Postprocessing 3| T37KDB_20240814T071621_804_20m 30 10 00 band number (4]
[ E :"j" cale 4 T37KDB_20240814T071621 B05_20m 40 10 00 band number
» X s:?ﬁgs 5| T37KDB_20240814T071621_806_20m 50 10 00 band number o
i User manual 6 T37KDB_20240814T071621_B07_20m 50 10 00 band number :
i Help 7 T37KDB_20240814T071621_B3A_20m 70 10 00 band number
7 About
8 T37KDB_202408141071621_B11.20m 30 10 00 band number =
9 T37KDB_20240814T071621_812_20m 20 10 00 band number &
L
I “ PI m
I Wavelength| Band order - ' Wavelength unit| band number  ~ | Date 20200101 ~
|
ﬁ = &' Create virtual raster Create raster of band set Build band - Band cal
L 3] » Greate vt e uild band overviews || Band cac expressions
[«
|
: : “ ” :
If you wish to add in the “Center wavelength” you can click on the dropdown menu
“ ” “ : ” :
for “Wavelength” and select “Sentinel 2” option.
“ P
e Close the “Band set” window.
m|
Active band set 1 Date NaT Root directory i
3
Band set table ' =
Band name Center wavelength Multiplicative Factor Additive Factor Wavelength unit
| 20240814T071621_B02_20m, ... o
1| T37KDB_20240814T071621_B02_20m 0.443 10 0.0 pm (1 E-6m) l;[’
2| T37KDB_20240814T071621_B03_20m 0.49 1.0 0.0 pm (1 E-6m) <
3| T37KDB_202408147071621_B04_20m 0.56 1.0 00 pm (1 E-6m) n
4/ T37KDB_20240814T071621_B05_20m 0.665 1.0 0.0 pm (1 E-6m) n
5/ T37KDB_202408147071621_B06_20m 0.705 1.0 00 pm (1 E-6m) H
6| T37KDB_20240814T071621_BO7_20m 0.74 1.0 0.0 pm (1 E-6m) 2
7/ T37KDB_20240814T071621_B8A_20m 0.783 1.0 0.0 pm (1 E-6m)
8| T37KDB_20240814T071621_B11_20m 0.842 1.0 0.0 pm (1 E-6m) =
9 T37KDB_20240814T071621_B12_20m 0.865 1.0 0.0 pm (1 E-6m) m
4 3 m

Wavelength Sentinel-2 [bands 1, 2, 3, 4, 5, 6, 7, &, 84, 9, 10, 11, 12]

& ¥
0 W

[

Create virtual raster Create raster of band set

Build band ovenviews

ification

Band quick settings

b ' Wavelength unit| band number ¥ Date 2020-01-01 ~

Band calc expressidns RUN
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3.2.3. Viewing a Virtual Band Set

Next, we want to be able to visualise our Sentinel 2 data so that we can then use
these data to select our training data.

e To do this, in the “RGB” dropdown select the option “3-2-17, this will show you
are True Colour Composite.

e You can zoom in closer to where mangroves are to take a better look.

Q
BRRX OLLAPPR A a3 LOR @ %#* Z oy Rl 2 » @ @
WQ&VO/” 9 ™ r @ Rﬁvmv{: g o 2y (Tl @ 3. » B> » » » » B n
» \ | €+ X oow00m Mo e [ OMEEES FI0. Bx e
b7 - i g
L @B ACE S OB R
B 5=
9% 2 —
et £ ‘Welcome to the Semi-Automatic Classification
/ 2 Plugin for QGIS.
] Changelog
B 4
':: B
2
@ ?
s
uoa
Vv =
e
E
Z
=
>
To cite the Semi-Automatic Classification
Q| Phoginin your work:
H Congedo, Luca, (2021). Semi-Automatic
Classification Plugin: A Python tool for the
download and processing of remote
sensing images in QGIS. Journal of Open
Source Software, 6(64), 3172, https://
doi.org/10.21105/joss.03172

e Alternatively, you can also select the option “7-3-2” which will give you a False
Colour Composite.

If you go to “Layers” in QGIS you will then see that the “Virtual Band Set 1" has been

added.
Q
B QL2 PPPE A B LEOR @ #* Z = e S > @ @
BV /4> 9 r ¥ RA-NZE 6T ® . o) S i » » » @
» E;,Q\Qm::: oo Mo 00w 0 MEE C0: E= 6
Layers @ § 7 < r 3 ,

B Band 3:056 ym
[ Band 2:049 pm

SEDAMBNBNS

Browser @) | Layers | JSCPDock  Layer Oder

Coordinate 433331, 8128200 | ¥ Scale 1:208230 ~ | @@ Magnifier| 100% 3| Rotaton 0.0° $ |V Render @epsciiry @
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3.2.4. Defining Regions Of Interest (ROIs)

Next, we need to manually define some “Regions Of Interest’ (ROls) that will be
used as our “Training data”, which will then inform the algorithm to determine our
land cover classes. This is the basis of a “Supervised classification” approach.

e Inthe “SCP Dock” tab, select “Training Input’, which allows you to define the
ROls (that then inform the spectral signatures of these).

SCP Dapek =
% ' [i Trainin g input m
5 | [Fit=
2
%‘ MCID ~ CID Name Type  Color
£
2
e
|
=
I»
| N

5
)

MC ID 1 % MCName Macroclass 1

cID 15| CName |dass1

v Autosave |V Signature

Browser (2) Layers SCP Dock Layer Order

We want to create a new training input file.

e To do this, click on “Create a new training input’ [ button.

SCP Dock =]

MCID * CID Mame Type  Color

Traning Input (] Heme

e In the “Create training input” window, navigate to the folder called
“‘Remote_Sensing” and name the file that you are saving as
“Training_input_1" and ensure the file type is “*.scpx” then click on the

“Save” button.
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Q Create training input
© 5 v

Organise New folder
> PN Pictures
> [ videos
> Nicola Abram
~ [ ThisPC

v &5 Local Disk (C)

> ThisPC > Local Disk (C:) > 3.0CPP > Mangrove Mapping_Tutorial

Name

S2A_MSIL2A_20240814T071621_N0511_R006_T37KDB_20240814T122150.5AFE

Remote_Sensing

~

Search Remote_Sensing

Save as type: *scpx

File name: | Training_input_T1

~ Hide Folders

Save

Cancel

You will now see the path to the training input file, you just created, in the “SCP
Dock”, along with the band set it is relating to.

SCP Dock (] (%)
o
S ' |:i ial/Remote_Sensing/Training_input_1.scpx %
T
G ROI&Signature list (band set 1) l
5 Filter
[a'N
=
Z MCID “ CID Mame Type  Color
5
'_
ol 4+
w
5 |

Click on the “Save Project’
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Next, we will create training data for the land cover classes we want to identify. Our
“Macroclass” names and ID numbers are shown in the table below. We will also
create sub-classes or “Classes” to allow for a more detailed classification.

Macroclass ID | Macroclass name | Class ID | Class Name

Sea

River

Coastal lagoons
Mangroves

Forest

Wetlands

Cultivated
Sand/rocks/bare earth

1 Water

2 Vegetation

ONO|0A|WIN(F

3 Other

To better visualise areas for your training data, you can use Google Earth, Google
Maps or high-resolution imagery, for example.

Let’s first select some areas of Sea.

e Navigate to an area of the sea and zoom in. Click the “Create a ROI polygon”

4 button, then in the map with a left-mouse click select your ROI, right-click
to finish the polygon. Here you can see that we have created a temporary
training polygon. We now need to save it.

e First, ensure that in the MC ID box, that this is “7” as that is the “Macroclass
ID” for our land cover class water. Then, in the “MC Name” write in “Water”.

e Then in the “C Name” (or class name) write “Sea” as this is one of our sub-
class categories for water. Then click “Save temporary ROI to training input”

% button.

» O - A\ O N K

SCP Dock

= —
I s e D
0 O —
-4
g
2

MCID  ~ CID Name Type  Color

0EE

a5 PE =W R o

BlHEAS

15 MCName Water |

13 CName Sea

ol
V] huosare (V] ot

Browser(2)  Layers = SCPDock | Layer Order
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e After clicking on the button, you should now see that the ROl is now
saved in the “ROI & Signature list (band set 1)”.

SCP Dock B |
u
J(__E; ' D ping_Tutorial/Remote_Sensing/Training_input_1.scpx | x1
D ROI & Signature list (band set 1)
5 |Filter
[« 8
=
Z MCID = CID Name Type  Color
=
g -1 Water
Vi 1 Sea R&S

oL e

B ROI eptions

e Continue to add in ROlIs for the sea, selecting different areas to capture
shallower areas (inshore) and deeper areas (offshore).
"~
¢ Note, that you can use these buttons - to undo a “ROJ” save or add
back in one you just removed.
e Your selections and ROIs may look something like below.

Q
DeERRE OeLLAPK sd B LUOR QE#HRIBE -=-§ -8 -5 =q QR @
a@Vviz > 9 £l r ® RS-0 IR0 v s [ e B O U r B Hori (g Bl @
% E@"” 'ﬁAB\D‘L(ULIEEwm e w3 . w Be B 2w
SCP Dock @E 2 oy
\[;‘; |
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Next, we will select training areas for rivers.

Zoom into a river and click on |E then digitise part of the river, ensuring that
you do not include riverbanks. Keep the “MC ID” as “1”, and “MC Name” as
“Water”.

Then for the “C ID” insert “2”, and for the “C Name” insert “River’ and press

1 5| MC Name |Wster

2 5| CName | River l

V| Autosawe | v Signature

Continue to add in ROls for rivers, selecting different areas to capture
variation. Note that some rivers may be seasonal and have very little water in
them in the dry season and may show more soil than water.

Your selected river ROIs may look something like below (see black and white dotted
areas).
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Now, let's add in some training data for Coastal lagoons.

e Zoom in and try and find some coastal lagoons and select some training
areas.

e Coastal lagoons will be listed as “1” under “MC ID”, and as “3” under “C ID”
and name it as “Coastal lagoons”.

e Like rivers, if you have a satellite image captured in the dry season then these
coastal lagoons maybe dried up. Only include areas with water. Examples of
lagoons can be seen below, along with our training area allocations in black.

Your ROls/training data now may look something like below.

SCP Dock B8
E |i ‘ |ping_Tutorial/Remote_Sansing/Training_input_1.scpx | ‘ﬁ
[w] ROI & Signature list (band set 1)
é |Fie |
g MCID ~|CID Name Type  Color
H 1 Water
V11 ses Ra&s
a2 V11 ses R&S
e Vi1l se RaS
H V11 Ses Ra&s
£ vi1o1 s R&S
H |E Vi1 1 Ses R&S -
Vi1 2 Rwer R&S
B — 1 2 e RS
= | Vi1 2z River R&S
= = V1 2 Ruer R&S
t |= Vi1 2 Ruwer R&S
P V1 3 Cosstallagoons R&S
= V1 3 Cosstallagoons RS
= V1 3 Cosstallagoons RA&S
& V1 3 Cosstallagoons R&S
= V1 3 Cosstallagoons RS
% V1 3 Coastallagoons R&S
- V1 3 Cosstallagoons R&S
| WI1 3 Coastallagoons RES
e
i
-
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Next, we are going to add training data for mangroves.

Here we are going to use a different tool to add training data polygons, so that you
become familiar with the options you have.

This time we will use the “Activate ROI pointer” tool that is next to the tool you
have been using. When you click on the image, this tool automatically aggregates
nearby pixels that have the same values to form a polygon.

L
L - - -
® ROL = 100.000000 - 50 - s 100 - ;
- | ",D m m m

e Select this tool, and once selected, with the crosshair cursor, zoom in and
click on an area of mangrove. After a few seconds, you will see a polygon
display.

e The area selected, may be small. To increase the size, insert a larger value in

the “Dist’ bar (e.g. 27.00) and click on the “Redo ROI at the same point”
e You should now see a larger polygon (see below image). Ensure that it covers
the pixels for the class you want.
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2 ﬁ @ 732 M ﬁk fq\ Qm_ :: = 27.000000 By i)

SCP Dock @

@
§ ' D ping_Tutorial/Remote_Sensing/Training_input_1.scpx m
p ROI & Signature list (band set 1)
5 Filte:
g
2 MCID “ CID Name Type
E -1 Water
Vo1 1 Sea R&S
Eﬁ} Vi1 1 Sea R&S
@ Vi 1 Sea R&sS
| 2 Vi1 o1 sea RS
5 v 1 Sea R&S
= = v 1 Sea R&S
% Vi1 2 River R&S
— Vi1 2 River R&S
- Vi1 2 River R&S
— Vi1 2 River R&sS
' S Vi1 2 River R&S
. : Vi1 3 Coastal lagoons R&S
. E;ii Vi1 3 Coastal lagoons R&S
— Vi1 3 Coastal lagoons  R&S
[—l Vi1 3 Coastal lagoons  R&S
— Vi1 3 Coastal lagoons ~ R&S
$ Vi1 3 Coastal lagoons ~ R&S
— E Vi1 3 Coastal lagoons  R&S
q Vi1 3 Coastal lagoons R&S
\J
B -
'y
MC ID 2 |5 MCName Vegetation ;} r
CcID 4|5 | CName | Mangroves | ] i _
- P

e Then save the ROl under “MC ID” as “2”, and under “MC name” as
“Vegetation”. Then for the “C ID” insert “4” and as the “C Name” enter

“‘Mangroves”. Then click E .
e Continue to select mangrove training data either by using the “Create a ROI

polygon” ' X, button (the manual option) or “Activate ROl pointer’ tool
(the more automated option).

Note, if you use the “Activate ROI pointer’ tool you will need to keep amending
the “Dist” value so that you don’t over select the pixels. Try and keep them contained
to the land cover type you are selecting for.
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To help you identify areas of mangroves for your ROls, we show some of our ROls
below (ROls are seen as black polygons) that are circled in blue, for ease of viewing.

Using the methods, outlined above, continue to add in your land cover classes for
Forest, Wetlands, Cultivated, and sand/rocks/bare earth. To help you, we show some
of our ROIs below.

Following the Macroclass names and IDs, and Class names and IDs presented in
the table above. Select a minimum of 5 training data for each Class type.

Examples of ROls selected for Forests, many of which were in Gile National Park.
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Examples of ROIs selected for Wetlands.
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Examples of ROls selected of Sand/rocks/bare earth.

=]
e Click on the “Save Project” to save your work.
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3.2.5. Colour Pallet for the Classification

You will have noticed that when you have created a training data polygon (ROI) for
each Macroclass and class, a colour has been automatically assigned. We now want
to amend these so that each class has the same colour, and that the Macroclasses
show the colour we want.

Note, the colour chart prescribed here will inform the colours used in the
classification result, once run.

e To do this, simply click on the colour on the “RO/l” you want to change, then in
the “Select Colour” window select the colour you wish you have, then “OK”.

SCP Dock EE]
HE S r—s— o ot tsepx] [
[ Bl 01 & Signature st (band set 1)
3 [ Q sel
E' MCID CID Name Type  Color = Basic colors ”
£
g Vi1 2 River RES
£ 71 2 River v HEEENENN
a2 Vi1 2 River R&S HENENN E
B W1 3  Cosstallagoons R&S i ral
g Vv 1 3 Cosstallagoons RE&S .- B
= V1 3 Coastallagoons R&S HEEEN i
= Vi1 3 Cosstallagoons R&S
% 43 V1 3 Coastallagoons R&S .-
- '. vil1 3 oons HE N i
o V1 3 Coas ons - «
7| V1 o3 oas ons Bick Sereen Color 't
L= - g i
i V2 4 Ma y
. V2 4  Mangroves =
=] V2 4 Mangroves Hue: |0 Red: | 255 |7 8
- V2 4 Mangroves R&s e et o 12| ewes [2m
= v 2 4 Mangroves R&S = e 2
[=3 V2 4 Mangroves RS vai (255 [3] et 255 [
—_— V2 4 Mangroves RES a
V2 4  Mangroves RS
Add to Custom Colors: HTML: |
— & V' 2 4  Mangroves rRa&s = - i
=) V2 4 Mangroves RES
T Y24 Mangroves R&S - s
V2 4  Mangroves R&S R S
! poc ek e s ok e

After changing colours, it should look similar to the example shown below, depending
on the colours you selected.
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Coastal lagoons
Coastal lagoons
Coastal lagoons
Coastal lagoons
Coastal lagoons
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3.2.6. Viewing Spectral Signatures of Classes

We can display the spectral signatures of our ROls, to get some understanding of
the wavelength values for the differing classes.

e To do this, click on the Macroclasses you want to look at. You can select them
all by clicking once on then, to highlight them in blue. Then click on the “Add

highlighted signatures to spectral signature plot” /a button.

SCP Dock [E=1ES)

' Ei' [:/3.0CPP/Mangrove_Mapping_Tutorial/Remote_Sensing/Training_input_1.scpx K1
ROI & Signature list (band set 1)

Filtar

MCID * CID Name Type  Color

C

4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
4 Mangroves
5

5

5

5

3

5

]

6

]

6

7

7

7

7

7

7

0=e

Forest
Forest
Forest
Forest
Forest
Forest

F‘lﬂl%l'rlﬁgllﬂ'lmﬁ ROI optiors p Traningirput 1 Home

AN

BT T el T T e T e T e Tl e Tl Tl T e e
[ R R O R L S R R R X R N S X R I R R Y C O I C RS ¥

Wetland
e Wetland
= Wetland
Wetland
Cultivated
Cultivated
Cultivated
Cultivated
Cultivated
Cultivated
-3 Other
¥ vz 8 send R&S
vi3 a Sand R&S
B v3: s sad R&S -
MC ID 3 5| MCName |Cther
cID 9 5| CName |Sand
L) Iy — |

Next, you should see the “SCP:Spectral Signature Plot” window. Open this to fit your
full screen. The top part of the window contains a table of the ROI classes you have
chosen to show and to the left there are tick boxes to allow you to “turn-off’ those
you do not want to include in the plot below.

The plot below, shows information on the wavelengths of your ROls.
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If the plot is too complicated, then you can unselect classes you do not want to show.
Below, for example, shows the classes within the “Macroclass” of “Vegetation”. You
can see that the colour palette we have chosen in the section above is used in this
plot.

We can see, different spectral signature patterns for the different classes, which will
help classify the remotely sensed images when we come to run the classification.

—— 2#Vegetation;
—— 2#Vegetation;
—— 2#Vegetation;
—— 2#Vegetation;
— 2#Vegetation;

- 2#Vegetation;
—— 2#Vegetation;

20001

1500 et

<
B[] ¥ v Vi bk b 04 s s | 152 Erp———

e Once you have finished looking at the “SCP:Spectral Signature Plot’ you can
close the window.

3.2.7. Create a Classification Preview
Next, we can create a classification preview on a section of our satellite image.

e To do this, go to “SCP” menu, “Band processing” then “Classification”. The
“Semi-Automatic Classification Plugin” window will open.

¢ In this window under “Input”, we need to “Select the input band set’ that we
created earlier. As we have only created one so far, “Band set 1” should be
there as default. Ensure this is selected.

e Then, we have two options. We can either select the “Macroclass ID” training
data to use, which will give us a simple map of the classes: “Water”,
“Vegetation” and “Other’. Or we can select “Class ID” and that will give us a
preview of the 8 classes we have defined. For now, click on the “Class ID”
option.

e Next, you will see under “Algorithm” there are several options, such as
Maximum likelihood, Minimum distance and Random Forest. In this tutorial,
we will use the “Maximum likelihood” algorithm. You can now close this

window.
v »”% UK International
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e For the classification preview, we can set the preview size using the
parameter “S” on the toolbar, which is expressed in the number of pixels.
T
Enter 300, then click on the “Active classification preview pointer’ , then
with the crosshair cursor click on an area you wish to preview.
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e Time for this process may vary, depending on the number of pixels you enter.
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If you wish to preview another location, keeping the preview crosshair toggle on,

click on the area you wish to view and click . You should then be able to view
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the preview for this new area. Further you can increase or decrease the pixel value
also to change the size of the preview if you wish.

By previewing areas, you can then decide if you need to add any additional training
polygons, or whether what you have is sufficient.

i
e To remove the preview, click on the “Preview’ button and click on

the “Pan map” @ button.

=]
e Click on the “Save Project’ to save your work.

3.2.8. Create a Classification Output

Next, we will run the classification algorithm for the entire image to create out land
cover class layer.

e To do this, again open the “Semi-Automatic Classification Plugin” window by
clicking on “SCP” in the menu, “Band processing” then “Classification”.

e Ensure that for the “Select the input band set’ that “1” is still entered here, and
that “Class ID” is selected for the “use training” option.

RUN 0

e Then click “Run” " and a “Save classification” window will open.
Navigate to the “Remote_Sensing” folder on your “C-Drive” and name the
classification as “Classification_S2_2024_v1” and ensure that the file type it
will save as is “.tif’. Click the “Save” button.

# Band set
& Download produc
» = Basic tools ®
u
¥/ [ Preprocessig |-
» % Band processing I =
BI Pepeoctig [ per—
s € v 1 « Mangrove_Mapping_Tut.
B script the o000 [2 N :
» Setti g
% e Organise +  New folder =- o B
[E User manual Save signature raster g
£ Help

7 About

S2A_MSIL2A_20240814T071621_NO511_R

06_T37KDB_20240814T1,

i

3 Coastal lagoons
3 Coastal lagoans

E a7

((((((

SCPDock | Browser(2)  Layers  Layer Order

Coordinate | 484346, 8127379 | Scale |1:197569 ~ | g Magnifier 100% |3 Rotation 0.0° 3| ViRender @epscazy @

You will then see the “Band classification” start to run and this will give you an
estimated run time, along with its percentage of run completion. The run time will
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depend on various factors such as the number of ROIs you have, the size of the
image, and of course your computer specification.

For this tutorial, run time should be several minutes.

Q
TmEARRE UL LLRPPP A O & ¥ X =y v~ B » @ @
BV > el v € B ® %% = @ (RN » Qo RE» bl» A
g = 5. E=mog o

SEDHAENCENS

l

<Uddeddcieid el accmias

Vegetation

SCPOock | Browser(2) | Layers | Layer Order

Coordinate 467878, 8116400 | R Scale | 1:197589

& Magndier | 100% % Rotation 0.0° 3 V Render @epsc7yy @

Once the classification has completed, the newly created layer (a “.tif’ layer) should
be visible in QGIS.
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e Next, click on the “Layers” tab. You should now see your classification layer
(“Classification_S2 2024 v1”) that has been automatically added.
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Coordinate 449478, 6115650 '@ Scale 1581341 | v | g Magnfier 100% 2| Rotaton 00° 3| viRender @epscazyy &

¢ You should also see two greyed out layers. These are temporary layers that
we no longer need and can be removed. To remove these, right click on them
and go down to “Remove layer’, then “OK”.

e Ensure the “Classifiaction S2 2024 v1” layer is at the top (by dragging and

dropping it) and click on the left triangle * to view the classes in your
classification layer.

e Now you can zoom in to areas, and toggle on and off the classification layer to
visually inspect the predicted class with the Sentinel 2 satellite image. Click on
m_|

the “Save Project’ to save your work.
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3.2.9. Convert Raster to Vector

Next, we want to convert our supervised classification layer, which is currently in a
“Raster” layer to a vector format, in this case the vector will be polygons. Vector data
are typically easier to work with and enable us to manipulate and interrogate the data
easier.

e To convert the raster to vector format, go to “Raster’ on the menu bar,
“Conversion”, then “Polygonize (raster to vector)”. Under the “Vectorized”

section, click on ™ | then “Save fto file”. Navigate to the “Remote_Sensing”
folder on your “C-Drive”, then name the file “Classification_S2 2024 v1” and
ensure the file type is “.shp”. In this way, we can name the file the same as
the raster layer which is a “.tif’ file. Then click “Close”.

v 30CPP 52A_MSIL2A_20240814T071621_NO511_R006_T37KDB_20240814T122150.SAFE .r:'§

Sensing/Classfication_S2_2024_v1.shp € D

v~ Remote Sensing

S2A MSIL2A_ 202408

" ssification_S2_2024 v
sovanced | Run 3 Btch Process aose vep File name: | Classification.52.2024 1
Save as type: SHP files (*.shp)
i

SCPDock  Browser(2)  Layers | Layer Order

Coordinate | 440109, 8107275 R Scale 1:93248  ~ | @ Magnifier| 100% 3 Rotaton |0.0° $ V Render ®erseiry @

After the process is complete you will see a uniform-coloured vector layer. This layer
will be larger than the raster and computationally may be slow to load into your
viewing panel. It may help, to zoom in a little to quicken the viewing process.
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(@ *Mangrove Study_Tutortal Classification — QGIS
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Coordinate | 446059, 8118392 R Scale 121461 v | @ Magnifier 100% < Rotation 0.0° 3| Vi Render @ EPSG:32737

3.2.10. Selecting and Extracting Feature Classes

Now, we have our classification in a vector (polygon) format, we can see that this file
is very large and computationally heavy. As we are just focusing on mangroves
within this tutorial, we want to extract only those polygons that are classified as
mangroves. Then we will merge these polygons into one.

e To do this, right-click on the layer “Classification_S2 2024 v1” and select
“Open Attribute Table”.

e The “DN” column corresponds to our 8 land cover classes, and you can see
at the top there are 684,844 features or polygons in this dataset.

Q Classification_S2_2024 _v1 —§ Features Total: 684844, Filtered: 684844, 5|
7 s Gl S ER G V@I
; I DN I -

k [
11 8

2 8

¢ To select mangrove polygons, go to “Select features using an expression” B,
In the “Select by expression” window, click on the drop-down arrow for “Fields
and Values”, double click on “123 DN”, then double click on the equals button
and manually add “4” to the expression, and click on the “Select Features”
button. Wait until this process has finished then close both the window and the
attribute table.
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In your attribute table you should now be able to see the selected features. In our
dataset there are 12,987 features selected for the mangrove feature class “4”. Note,
that in your dataset the number of features will differ. If you scroll down the table, you
will also see that the classes with the value of 4 are highlighted in blue.

You should then be able to see the selected features that represent mangroves
highlighted in yellow. Note, that because these data are large QGIS can be slow in

viewing these.
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¢ As we only want the mangrove polygons, right click on the layer
“Classification_S2 2024 v1”, go down to “Export’, then “Save Selected
Features As”.

e In the “Save Vector Layer as” window, click on the “Browse” -~ button, then
in the “Save Layer As” widow, navigate to your “Remote_Sensing” folder on
your C-Drive. In that folder, name the file as “Mangroves_S2_ 2024 _v1”, and
ensure it is saved as a ESRI shapefile “.shp” file.

e Then back in the “Save Vector Layer as” window, keep the same coordinate
system, ensure “Save only selected features” is clicked, and press “OK”.

M
O g@.;;_y mam@leBOmn Qe LMoY GEHEIE-=- - N-e--5- B =4 > @ @
ae\V: : - TN RN 3RS & -
Format ESRI Shapefile - _
- < ng\mm e e @ OMEEEI MG B e
Layers 1 Layer name §
o« @& |cns EFSG:32737 - WGS B4 | UTH 200 375 - %l

vl

— [
P Select fields to export and their export options
W Persist layer matadata

v A e 3000 > Mongrove Mapping Tutot v G semchRemote Sening

Organise = New folder

i
) o

Administrative_Bound Name

GlobalMangrovewate! 52A_MSIL2A_20240814T071621_NOS11_RODG_T3TKDB_20240814T122150.5AFE

| [ Classification 522024 v1.shp

- ProtectedAreas WDPA

(] Classification_52.2024 v1_dissshp

WDPA_WDOECM Jar

=0 HIEEEEEN? %
]

H0=

Remote_Sensing

Files

SEHSAENSHNS

File name:  Mangroves 52 2024 v1shp
ave as type: ESRI Shapefile (“snp *.SHP)

A Hide Folders

s ol

12987 feature(s) selected on layer Classification_S2_2024 V1. Coordinate a45742, 115663 | Scale|1:81681 |~ | @ Magnifler 100% || Rotanon [0.0° : W Render @epsczy @

ScPDock  Browser(2) | Lsyers | Layer Ovder

You should then that the newly created mangrove layer is added to the “Layers”
gallery, as per example below.
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SCPDock | Browser(2) | Layers | LayerOrder
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e You can now click the “Classification_S2 2024 v1” layer off and the “SCP
training layer”, if that is still on.

@ “Mangrove Study_Tuto
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Layers D% | N Layer Exportad: succssly saved vecto fayes o C:3,0CPP planrove Mapping Tutor e Manoroves 52 2004 v1.shp (x]
“cRAETVE-F RO . ; -

n

- ation 52 2024 v1

Band 1 (Gray)

B 0 - Unciassified

| BB

W 2 - River

B : - Coastal lagoons
4- Mangroves

M 5 - Forest

B 6 - Wetland

M 7 - Cuttivated

B sce training layer
g SCp. class_temp_group
» VB Virtual Band Set 1 =

;ﬁrg':@:@n‘.BS&(?‘En.:ﬁ

SPDock  Browser(2) | Layers | Layer Order

Coordinate | 446606, 8116383 | Scale|1:81681 |~ | @@ Magnifir 100%  |$ Rotation 0.0° 3V Render @epsG77 @

3.2.11. Dissolve Multi part Vector to Single part

Our mangrove layer still has thousands of discrete polygons. To reduce the number
of polygons to just one, we can use a dissolve function.

e To do this, go to “Vector’ on the main menu, “Geoprocessing Tools”, then
“Dissolve”. The “Vector Geometry — Dissolve” tool window will open.
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e Under the “Advanced Parameters” then “Dissolved’ section, click the

navigate ' button, then select “Save to file” option.

¢ Navigate to the “Remote_sensing” folder on the C-Drive, then save the file as
“Mangroves_S2 2024 v1_diss”, ensuring the file type is “.shp”, then click
“Save”. Then click “Run”, then once the process is complete, click “Close”.

TIO T . m = = o )
Q Vector Geometry - Dissolve X
te_Sensing \groves_S2_2024_v1.shj
«
I Parameters | Log Dissolve
|20 -
23 Input layer This algorithm takes a vector layer and combines their
| features into new features. One or more attributes can
22 | | GO mangroves s2 2024 vilepseiz2zar)  ~ | 5D % bespecid t disle fetures belongngt he same
dass the same value for the specified
Selected features only attr butes alternatively all features can be dissolved in - 4
Dissolve field(s) [optional] 3Engis one: 2 save file S
T All output geometries will be converted to multi
0 field(s) selected geometries. In case the input is a polygon layer,
3 D Advanced Parameters. ;’(" s Of;d jacent polygons being bl <« Man.. § Remote... v C Search Remote_Sensing P
Dissolved o
enable . =
Creat temporary oy cepatae” sating il cau ustres and pars tat Organise > New folder =- 0
not overlap or touch to be exported as separate A
V' Open output file after running algorithm features (instead of parts of a single multipart feature). > Administrative_Bound Name
er > GlobalMangroveWatcl S2A_MSIL2A_20240814T071621_N0511_R006_T37KDB_20240814T
joro . .
It 1 0% Cancel > 7 ProtectedAreas WDPA [ Classifcation.52 2024 v1 sho

Advanced | | Run as Batch Process... [ Classification_S2_2024 v1_dissshp

| <

L2 Remote_Sensing

[™) Mangroves_S2_2024 v1.shp
S2A_MSIL2A_202408

File name: | Mangroves_S2_2024 v1_diss.shp v

Save as type: SHP files (*shp) v

Save Cancel

A Hide Folders

B0, i MR

¢ Now, you can deselect the previous mangrove layer in the “Layers” gallery so
that we only see the newly dissolved version.

e Double click on the new layer’s symbology box in the “Layers” gallery and the
“Layer Properties .... Symbology” will open. Select one of the “hashed back”
symbology styles, amend the line thickness and colour if you wish, then click
“Apply” then “OK”.
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=]
e Click on the “Save Project’ to save your work.
You now will be able to compare your predicted mangrove now with the Sentinel 2

data, and at least at this stage visually assess the degree of accuracy and error of
your classified layer.
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SCPDock  Browser(2) | Layers | Layer Order
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4. PART 2b: Comparing and Mapping Mangrove Data

So far in this mangrove mapping tutorial, you have downloaded and used
opensource mangrove data (from the Global mangrove Watch global dataset) for
Mozambique, and you now have undergone a Supervised Classification to determine
where mangroves are located within part of the Pebane District. Now, we want to
compare these two datasets, edit our mangrove dataset and create a map.

4.1.Opening Existing QGIS Project

Fist, navigate to the folder on your C-Drive named “Mangrove _Mapping_Tutorial”,
then inside this folder double click on the QGIS file named

“‘Mangrove_Study Tutorial.qgis”, which was our QGIS mapping workspace we
created and worked in for Part 1, of this tutorial.

~

Name
Administrative_Boundaries
GlobalMangroveWatch
ProtectedAreas_WDPA

Remote_Sensing

I e Mangrove_Study Tutorial.ggz I

. Mangrove_Study_Tutorial_Classification.qgz

@ Protected_Mangroves_in_Mozambique.png

Date modified

06/02/2025 09:30

11/02/2025 10:44

11/02/2025 13:47
27/02/2025 10:42

12/02/2025 08:10

11/02/2025 20:06

Type

File folder
File folder
File folder
File folder
QGIS Project
QGIS Project

‘\G: e

The map document should open and look similar to below, if not toggle the layers on
or off so that your viewing pane looks similar.
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4.2. Pulling in Our New Data

Let’s now bring in our new mangrove data. You can either add in data by going to,
Layer’ on the menu bar, “Add layer’ then “Add vector layer’. Then in the “Data
Source Manager — Vector” window, under “Source” navigate to your
“‘Remote_Sensing” folder, and click on the “Mangroves _S2 2024 v1_diss.shp” and
select “Open” then “Add”.

Or you can use a drag-and-drop method that is easier, and it keep the symbology of
the mangrove layer that we just amended. This method is possibly only if you have
the 2 QGIS Projects open simultaneously.

e To do this, left click on the “Mangroves _S2 2024 v1_diss.shp” from your
classification project (Part 2) and drag and drop this layer into the “Layers”
gallery of the projects you created in Part 1 of this tutorial.

e You should now see your mangrove classification in the viewer pane.

BRRY NeL2LRPP 4B e - B = BERY *22R PR A (3] @ @
®XP V. A4 . » Q> RS-» aRQ V. 2
= ONE Ca®iaf Qw8 V V- 9" M o el e

Lare

SADBABNS ENS

Using the “Zoom in” A tool, zoom into the area with your mangrove data.

When you compare our mangrove dataset with that of the 2020 Global Mangrove
Watch data, we can see that our data overlaps very well within mangrove areas. This
can be seen in the image below, where the Global Mangrove Watch data is in green,
and ours is in the black hashed back symbology.
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However, if you zoom out you will notice that our classification has overclassified, in
areas along and in small, dispersed patches all too far inland to be mangroves.

It is normal for land cover classification to not be 100% accurate and there are
methods to calculate the classification accuracy. For this introductory tutorial,
however, we are just using a simple visual assessment approach.

Bam O#p0 G Lo e TE-=- B =9 8= @8
BV A4
ca®iofQeewSE1/ VV-¥
U AL
<) pry sy
/
L
e Click on the “Save Project’” “ to save your work.
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4.3. Refining our Mangrove Data

Manual editing of land cover classes, such as our mangrove layer, can be done in
several ways. As mangrove as a land cover class is relatively easy to identify gross
errors, we shall employ a simple method here by creating a new AOI shapefile to
which we will use to “Clip” our Mangrove data too.

4.3.1. Creating a New AOI Shapefile

e To do this, go to “Layer’ on the main menu, “Create Layer’, then “New
shapfile layer’.

e In the “New Shapefile Layer’ name the file “AOl_mangrove_cleanup.shp’, in
the “Geometry type” dropdown menu select “Polygon”, and retain the same
coordinate system. Under “New Field” insert the field name “ao/”, select the
“Type” as a “Text’ and insert the number of characters for the text string e.g.
10. Then click the “Add to Fields List’. You should then see your “New Field’
added to the “Fields List’ below. Press “OK”.

@ New Shapefile Laye
n File name AOI_mangrove_cleanup.shp
File encoding UTF-8 -
Geometry type hd
| Additional dimensions Z (+ M values) M values
EPSG:32737 - WGS B4 / UTM zone 375 - & @) |
New Field
Name |aoi
Type abe Text (string) hd
Length |10 Precision
Add to Fields List
Fields List
Name Type Length Predision
id Integer 10
I_ aoi String 10 I
Remaove Feld
oK Cancel Help
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4.3.2. Editing a Shapefile

e To edit the shapefile, click on the “AOl_mangrove_cleanup” layer. Then click

on the “Toggle Editing” /" button on the editing toolbar. You should then see
the that the “Toggle Editing” symbol is expressed in the
“AOl_mangrove_cleanup” layer.

& Mangrove_Study_Tutorial — QGIS
DEARRE OSLLHAPDPD A L O R
H@V"ﬁ » &W ::vCDva :::c_‘vc.%
PaCrLafQubsE/YY S0 -Bd=ae
Layers =& ) . .
Vo |« @ &3 20 R L
7 . : LI
FD v D AOl mangrove cleanu .
angroves_SZ_ _V1_ .
ﬁg v . mangrove_2020_gmw . . /
, I:l 16_Protected_Areas_with_ mangroves WDPA * : .
¥ |:] Protected Areas WDPA_merged
ﬁ . Protected Areas_with_mangroves WDPA . ToeT s
Q . mangrove_in_PAs 2020 gmw {'
\!’a v' ] gadm41_M0Z 0 :
v « = OSM Standard
Q-
P

You are now in editing mode.

e To add a polygon to the editable layer, click on the “Add Polygon Feature”
you will then see the change to your cursor. You can now click on the areas
you want to create a polygon by left clicking on the mouse, and to finish the
polygon, right click.

e When a “Feature Attributes” window opens, keep the default values and select
“OK”.

S

¢ Your newly created polygon should have now been added.
e For the purpose of this “AOl_mangrove_cleanup” layer, we want to create
polygons that cover the general areas that we are certain have mangroves.
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e When creating the polygon, the draft will be transparent to facilitate the
digitising. Once you right click to finish the polygon, it will default to the layer’s
symbology.

¢ If you want to change the symbology at this point, double click the layers
colour, and select the symbology you want, then “Apply” and “OK”. We
selected the red outline style.

DeBRR® 982200 PP 4 it R RS =5.5= L ]
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Default
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s e e
e
— - ] -
S
Cosedinate| 392954, 8109212 W5 Scae[1:128474 + | @ Mageiher 100% 3| Retaton [00° 3 ¥ Resder @@scov @

You should now be able to view the area within your newly created polygon.
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If, at this point you are struggling to clearly know which areas of predicted
mangroves are indeed mangroves you can pull in a “True Colour Composite” or
“TCrP in the Sentinel 2 data we downloaded earlier.

e To add this layer, go to “Layer”, “Add Layer’, “Add Raster Layer” then under

“Source” click on = and navigate to the Sentinel 2 folder. Ours was named
“S2A_MSIL2A _20240814T071621_N0511_R006_T37KDB_20240814T12215
0.SAFE”, then go into the “Granule” folder, then into the next folder, then into
the folder named “IMG_DATA”, then go into the folder “R710m”, and select the
layer that has a file name ending with “..._ TC/_10m.jpg”. Click on it and select
“Open’.

e This layer should then be added to your “Layers” gallery. Drag this raster
down to below the layer you are editing and your dissolve mangrove layer, so
that you can better see them.

e You can toggle on and off this TCI raster layer as you go, adding additional

polygons.
Q
BRRY OeLLHPPR 4. BabtlOR QE#IE & & K S Bimsine @@
L L A AVAL: B TS o TIIVANTBANP S H NP
ca®ialfgeessavviv-sso Mm@ 9 .7 *I g e B
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e Continue to add polygons that cover your mangrove data, ensuring that the

()
“Add Polygon Feature” “ is again selected if you select another cursor tool
such as the Pan U tool for moving around your area of interest, or “Zoom In”

or “Zoom Out” é@ ﬁ tools.

e Also, the “Undo” and “Redo” - tools, are helpful if you want to remove or
replace your polygons.

e Polygons for this layer can overlap, as we will simply be using them to extract
out areas of mangroves that we want to retain.

Once you have finished, your polygons, should look something like the below

images.
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e As we have finished creating the polygons, click on the “Toggle Editing” 4
tool to turn if off, and when prompted to save the edits/changes you made,

click “Save”.

fa

o Do you want to save the changes to layers AO_mangrove_cleanup? | .

‘ = R o

e Click on the “Save Project’
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4.3.3. Clipping Our Mangrove Data

Now, we want to simply clip our mangrove data to the shapefile we just created so
that we can get a clean and more accurate mangrove layer.

To do this, go to “Vector’ on the main menu, “Geoprocessing Tools”, then
“Clipl!.

In the “Vector Overlay — Clip” window, ensure that the “Input layer” is
“‘Mangrove _S2 2024 v1_diss”, and that the “Overlay layer’ is the

“AOIl_mangrove_cleanup” layer. Under “Clipped” click on the navigate
button and in your “Remote_Sensing” folder save this file as

“‘“Mangroves_S2_2024_v1_diss_clean” and ensure it is saved as a shapefile
“.shp”. Then click “Run’.

Q
~ «
[cn o ¥ AE-» 4
[F IR
~ > ThisPC > Local Disk(C) > 1.0CPP > Mangrove Mapping_Tutorizl » v G || SearchRemote Sensing »
© Newfolder =- 0}
0Project Name
1.CSSF_2022_Overview S2A_MSIL2A_20240814T071621_NOS11_RODE_T37KDB_20240814T122150 SAFE
- J— [ Classification_$2_2024.v1.shp
| ut fle afer running algorithm [ e §2.202431 _diss.shp
ul v 0P
E [7) Mangroves_52_2024 v1.shp
L > Mangrove_Mapping
- [7) Mangroves_52_2024 1 _diss shp
o v Mangrove_Mapping_Tutorial
Advancad - | [Run a= Batch Process Run
Administrative_Boundaries
GlobalMangroveWatch
" ProtectedAreas WDPA
A v Remote Sensing
) S2A_MSIL2A_20240814T071621_NOS11_RODE_T37KDB_20240814T122150 SAFE
File name: | Mangroves_52_2004_v1_diss_clean.shp -
Seve astype: SHP files (“shp) ~

e You can now remove the “AOl_mangrove_cleanup”, and the
“‘Mangroves _S2 2024 v1_diss” layers by right clicking and selecting
“‘Remove layer” then, “OK”. Do this for both layers.

e Move the TCI image down, by dragging this.

[ ]

Then change the colour of the new/clean mangrove layer by double clicking

on it, and under the “Symbology” tab, select a colour of your choice, then
press “Apply” and “OK”.

e Click on the “Save Project’ to save your work.

Y>>« UK International
v Lw Development 102

Partnership | Progress | Prosperity



k‘IVA
7] [N

Partnership

4.4. Creating a Map of Pebane Districts Mangroves
4.4.1. Preparing the Layers for Mapping

We now want to create a map showing our mangrove for Pebane District, within the
context of Mozambique.

To do this first we need to add District level data.

e Go to “Layer” on the main menu, “Add Layer”, then “Add Vector Layer’. Under
the “Source” section, click on = and navigate to the
“‘Administrative_Boundaries”, then “gadm41_Moz_shp” folder that we
downloaded in Part 1. Go into this folder and select the file
‘gadm41_MOZ_2.shp”, then press “Open”, then “Add”, then “Close”.

Ty v L= L =T =
- O
Sourca Type
&
®) Fie () Directory [ Database Protocol: HTTP(S), cloud, ete. OGC APT Lad Y @ Zi\; - &
Encoding | Automatic - [
RN \ A= T
— [ @ open 0GR supported Vector Datasetis
A== Organise v New folder = o e
s pefis river help page for datailed explanations on options
Consult ESRI Shapefile d hels for detailed explanati opti v This PC Name Tpe
ENCODING (| —
v 5 Local Disk (C) [ gadm41_MOZ 2.dbf DEF File
DEF_DATE_LAST_UPDATE | = hocal B I )
[ gadmd1_MOZ_2.prj PRI File
ADIUST_TYPE <Defauits -1 | > Bm OAdmin =
. ADIUST_GEOM_TYPE | <Defaut> - 0.Admin persona —
o Postaresal 1] gadmd1_MOZ_2:shx SHX File
AUTO_REPACK <Defauits OProject ~
MS SQL Server foee [ gadmd1_MOZ_3.cpg CPG File
DEF_EOF_CHAR <Default> r
- 1.CS5F_2022 Overview [ gadm41_MOZ_32.dbf DEF File
< > 2TuFLOW [ gadmd1_MOZ_3.prj PR File
v o 30cep [ gadm41_MOZ 3.shp SHP File
4 SAPHANA
— File name: | gadmd1_MOZ_2.shp \,‘ Alfiles (7) -
\ﬁ WMSAWMTS
) WFS /OGC AP -
F -
7 /
Close Add Help

The district layer that you have just added, should now be visible in the QGIS viewer
pane. We now want to amend the symbology of this layer.

e Double click on the “gadm41_MOZ_2.shp” layer, and under the “Symbology”
tab, click on one of the “outline” options (any colour for now). Then, click on
the “Simple line” option at the top, then select a mid-grey colour, and for
“Stroke width” use the up and down options to select “Hairline”, then press
“‘Apply” then “OK”.
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Q@ Layer Properties - gadm41_MOZ_2 — Symbology
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You should now see the symbology changes in the layer.
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Next, we want to find the polygon for Pebane District, within the district layer
(“gadm41_MOZ_2.shp”) we just added, and extract this to its own shapefile.

To do this, right click on the “gadm41_MOZ_2.shp” and select “Open Attribute
Table”. In this table you will see that the polygons are showing district level
information, and that the district names are listed in column “NAME_2".

Scroll down and find the district named “Pebane” and then click on the far left
of this row that shows the feature number. This should then highlight the row
in blue. In the map, the outline for Pebane District should be highlighted in
yellow, this shows that this feature has been selected.

Close the table.
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s » o
Vo L e Y 5-B K
= v - gadmd1 MOZ 2 N
¥ 73 Mamgroves 52,2024 11_tiss cean
[ |
9 B
A m ¢
B | #on =
®, |- 7 F e 5
° ;d
) -
V-

To create a separate shapefile for this district, right click on the layer, go to
“Export’, then “Save Selected Feature As”. Then in the “Save Vector Layer
As” window, ensure the format is “ESRI Shapefile”, for the “File name”
navigate to your “Administration_Boundaries” folder, and inside that folder
save the file as “Pebane_District’. Press “Save” and “OK”.

If the polygon for “Pebane District’ in the “gadm41_MOZ_2” if still selected
(i.e. you see it highlighted in yellow) then click on the “Deselect Features from

All Layers” & ™ tool on the main menu.
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Next, we want to prepare the file order and amend the symbology for the layers we
want to use in a map.

We have now changed symbology’s of layers several times, so try and have a go at
amending the symbology’s yourself, to try and anchor into your memory how to do

these processes. We provide below, our suggested colour and styles for the map
that we will do in the next steps.

Layers E]E
< ._@ @ T & Ll

v| [] Pebane District
v . Mangroves 52_2024 _v1_diss_clean
AR ! Protected_Areas WDPA_merged
gadm4d1_MOZ_2
. mangrove_2020 gmw
I:I 16_Protected Areas with mangroves WDPA
. Protected Areas_with_mangroves WDPA
. mangrove_in_PAs 2020 _gmw
b ¥ T37KDB_20240814T071621_TCI_10m
v [_] gadm41_mM0Z_0
= |v| B OSM Standard

The suggested symbology colour and styles can be seen in the image below. If you
prefer to have different colours/styles, then please select your preferences.
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4.4.2. Creating a Print Layout
e To create a map, go to “Project’, “New Print Layout” and then in the pop-up
window, enter a layout title. Name it “Mangroves Pebane_District’ and click
“‘OK”.
Q@

Enter a unique print layout title
(a title will be automatically generated if left empty)

Mangroves_Pebane_ District

0K Cancel Help

e The “Print Layout” window named “Mangroves Pebane_District” will open.

e To check the page size and layout is OK, right-click on the layout and select
“Page Properties” then to the right, under “ltem Properties” ensure “A4” for
size, and “landscape” for “Orientation” are selected.

Ex
e Then press the “Zoom full’ g—ﬁ button to allow for the layout to fit the page, if
it does not already.
8 IRAERE R e kg
;:} ;7)\- ot \ ‘ |I .”| \ : [0, B 220, B 3| -
,\J : - (-]
INE s :
e Next, click on “Add Item” at the top of the screen, and then “Add Map”.
¢ With the cross cursor, click and drag and drop where you want to position the

first map in the layout, then the map will render.
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We are going to add in a second map that will help orientate where Pebane District
is located.

To create a second map in the same Print Layout, again click on “Add ltem”,

[ ]

and then “Add Map”, and then drag and drop the second map to the right of
the first, as seen below. You can see that the two maps are treated separately
in the “ltem” list.

B 2 = By g Uy ¢

ApPpRY ! B thb B

™ - F I Fa T 0l ] 10 20 190,11 [0, kR t [ AN “::: undo istory —

5 meErT

;‘4_ ?: n::mnenie« @m

h E Map retation | 0.00 ¢!

:/-‘j vu::-:«mpm-m- L=

If you need to at this point, amend the extents of the two-map layout. You can
do this by ensuring the map area is selected, then hover the cursor at the
edges and move these in and out, according to what you want.
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e Next, select “Map 17, then select “Move Item Content’ ®=" on the left side
panel. This allows you to zoom in or out by holding down the “Ctr” key on
your keyboard and using the scroll wheel on your mouse. Zoom in and

position the map so that you are happy with it. Then select “Map 2” and do the

same. When you are happy with it unclick % These can be tweaked also
later.

Next, we want to add two scale bars, one for the first map we added (“Map 1”), and
the second map (“Map 27).

e To do this, go to “Add Item”, “Add scalebar’ then drag and drop where you
initially want it in “Map 1”. Then repeat for “Map 2. Ensure you insert the
scale bars in their respective maps.

e To edit the scalebars, select the scalebar you want to edit. Then you can
amend the style in the “ltem Properties” dropdown sections seen in the
bottom-right of the pane.

e |f the scalebar doesn’t fit well, you may need to edit the unit size under the
“Segments” and “Fixed with” section.

¢ Move the scale bars to the bottom-right of their respective maps by simply
clicking on them and moving.
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Next, we want to add in north arrows.

e To do this, go to “Add Item”, select “Add North Arrow”. Using the cursor drag
and drop where you wish to place the north arrow. The location can be
amended buy simply clicking on it and moving it to where you prefer.

e Below, we used the default style, but you can explore style options by looking
at those in the “ltem Properties” sections.

e Add a second north arrow (as per above), for the second map.

At this point, if you wish to lock any of your edits so far for any of the items, you can
click on the “Lock” function in the “Iltems” list, as per below. To edit, simply “unclick”
them.

(=

T

m
Item
™ North Arrow 2
= Naorth Arrow
== <Scalebar>
== <Scalebar>
Map 2
Map 1

KN & I

LRl KL @

Now, we would like to add one legend that will serve both maps.

e From “Add Item”, click “Add Legend” and drag and drop the cursor to where
you want the legend to go.

e The Legend needs several edits. To edit the legend, click on it to enable the
“Item Properties” sections.

e First, insert “Legend” for the “Title”, then scroll down to “Legend Items”
section. Unclick the “Auto update” box and for those layers we do not want in
the legend, click on them and then click the “Remove Selected ltems from

Legend” button, seen as a red minus sign '
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B Mangroves_S2_2024_v1_diss_clean
Protected_Areas_WDPA_merged

(] gadm41_MOZ_0

0SM Standard

Now, we wish to rename our layers so that they are more intuitive/informative for the
reader.

e To do this, ensure that the legend is still selected, and under the “Legend
Items” section, double click on the layer you want to edit. This takes you to the
“Label’ box, where you can edit your layer names.

e Once you have edited the text, click the back arrow and continue to edit the
remaining layers.

e We have suggested text for the layers below.

Layout Item Properties Guides

Properties @0
4 Legend Item Properties

Label

Pebane District

Insert or Edit an Expression

W Legend Items

Auto update Update All

D Pebane District
[ Mangrove Distribution for 2024
, Protected Areas
I:l Administrative Boundary for Mozambique
=~ I OSM Standard Basemap
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We now would like to add a title for our map.

e To do this, go to “Add ltem”, “Add Dynamic Text’, then “Project Title”. Use the

cursory to select location and drag and drop.
e Then in the “Label’ under “ltem Properties” insert your title.

a8 B Qweahe
* e ] IR ER!
1 . ' : Ro )» B P -
\r:- Items. i
> =3
5I°
® Mangrove Distribution for 2024, Using Sentinel 2 Imagery, for Pebane District, Mozambique
R & : /.“\‘“:“*“T/i |
g
o
= tem Propertes
L] b
v HoinPropertes
[ p— -
= bty

e : B S :m — -
/ 3 ’ : Legend -
, : S ‘&E mﬂ'ﬁmw for 2024 i ;wm
= 53 Aaniiortie sy Mozt e oo
e To amend the font size, click on the “Font” option, and under “Size” increase
to 18pts. Then use the back arrow to return.
a8 I B LB R
: S ‘ W
¢ e
R T
[ ! RS 5 2% [ pebane District
o - { L e W Mangrove Distribution for 2024
2 N Protected Areas. Project Styles
[ Administrative Boundary for Mozambique Default
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You many now need to adjust any or all the “/ltems” positions. If you have locked any,
then you will need to unlock these before attempting to edit them or their location.

See below our example of the repositioned items.
e Once you are happy with your map, ensure that all “/tems” are now locked, by

clicking on any unchecked box. Press the save button to save your edits.

0 200 400km
[ s—
E—
Legend

[ pebane District
B Mangrove Distribution for 2024
Protected Areas

Boundary for Mozambique
0SM Standard Basemap

4.4 3. Exporting a Map

Lastly, let’'s now export your map so that you can print it, use it in a report or
presentation, for example.

e To do this, go to “Layout’, “Export as Image”, click “Close” for a notice
informing you of parameter limits, then navigate to the folder named
“‘“Mangrove_Mapping_Tutorial’ and name the map
“‘Mangrove 2024 Distribution_Pebane_District’ and select the file type you
wish to save the map as (e.g. .png or .tiff) then click “Save”.

e Amend the “dp/” if needed and check the “Open file after exporting” then click
“Save’.

Generate workd file

¥ | Cropto Content

Left

Heln i Cancel
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You should now have an exported map that you can open in whatever software you
use.

Mangrove Distribution for 2024, Using Sentinel 2 Imagery, for Pebane District, Mozambique

200 400 km

Legend

[ Pebane District

I Mangrove Distribution for 2024

7/ Protected Areas

[ Administrative Boundary for Mozambique
OSM Standard Basemap

=]
e Once you have finished with you map you can save and close this QGIS
project

Well done on completing the tutorial!
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