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Free spatial data resources

There are lots of freely available spatially-referenced data online. Often the difficulty is in choosing
which data are best and of most use to you among a confusing abundance of options that change
over time. Data available online are of variable quality and a source that is good one year may
become out of date a few years later. Here we will introduce you to some data that can be useful for
vector surveillance in your countries. The list that we give is not complete, you may be aware of
other resources that are better for your purposes. Also we are concentrating on freely available
open data, you may have access to other national data sources through your local contacts.

Here we give you a brief overview of data sources for:
% administrative boundaries (polygons)
% human population distribution (rasters)
% infrastructure, e.g. roads and buildings (points, lines, polygons)
% malaria data (rasters)

QGIS is able to deal with data in all common spatial data formats, it is unlikely that you will find a
spatial data source that QGIS cannot accept.

Because the most difficult thing can be choosing between data sources af variable usefulness we are

going to start by pointing you to one website that collates many useful data sources in one place and
keeps them updated.

Humanitarian Data Exchange

Humanitarian Data Exchange https://data.humdata.org/ is a UN run website that collates data for
humanitarian action all in one place. These data can also be of use to us. Data can be downloaded


http://etch.lstmed.ac.uk/projects/associated-projects/gives
https://creativecommons.org/licenses/by/4.0/
https://data.humdata.org/

freely and easily and you don’t have to register. (If you do register there are also options for
submitting your own data.)
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-> go to https://data.humdata.org/
=> click on the DATA tab at the top to go to the data explorer
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=> type your country name into the search box and press return

We are using Angola as an example here but we suggest you use your own country.
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This will is likely to return a large number of datasets, not all are spatial and not all will be useful to
you.

To get the most useful datasets we can look for the ones called Common Operational Datasets or
CODs. These are defined as authoritative reference datasets needed to support operations and
decision-making in a humanitarian response. CODs are 'best available' datasets that ensure consistency
and simplify the discovery and exchange of key data.

The main CODs are administrative boundaries (COD-AB) and population statistics (COD-PS).

There are a number of advantages of using HDX as a source of administration boundaries over other
sources such as GADM or Natural Earth. One is that they are regularly updated and may contain edits
from more detailed or more up-to-date national data. The second advantage is that they may have been
edited to make sure that they can join with population or other datasets. We will cover data joining later.

=> Tick the CODs tickbox on the HDX page to show just the Common Operational Datasets

This should display the administrative boundaries and population datasets.
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=> Select the administrative boundaries polygons (be careful not to select the population statistics
which may also refer to administrative levels in the text).

This will take you to a preview map :
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You will see that this refers to administrative levels 0-3. Administrative (admin) levels are an
international standard for classifying boundaries that copes with fact that the sub-regions of
countries are named differently, e.g. provinces, states, counties, districts, municipalities. Admin
levels are hierarchical and get smaller as the admin level number increases.

Admin Level 0 is the country outline

Admin Level 1 is the next level down, e.g. province in Angola
Admin Level 2 e.g. municipality in Angola

Admin Level 3 e.g. commune in Angola

Countries have different numbers of admin levels and not all of the boundaries may be available.

(If admin boundary shapefiles seem not to be available for your country in HDX, another good source
to try is the GADM site : https://gadm.org/download_country_v3.html ).

=> Go back to looking at the HDX map preview page shown in the previous image
=> Scroll down to get to the data download options.
=> Select in turn each of the boundary polygon shapefiles

Example for Angola there are levels 0,1,2,3. It can be difficult to see among all the options available.
We do not want the KMZ files - which are just a different format - although QGIS can add these too.

=> Click on the download symbol on the right for all the level shapefiles you can see
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The files may appear at the bottom left depending on your browser.
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-> Save the downloads to your my_work/data/spatial folder

=> Start QGIS Desktop from the Start Menu or from a shortcut if you have created one
=> Start a new project, by selecting Project, New or click the blank paper icon
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-> Save the new project as my_work/qgis_projects/day2open-data.qgz

Adding data to a project
Once you have some data, you need to know how to add it to your QGIS project to create your map.
Remember that projects organise the data in a series of layers.

To add data to a project we therefore:
=> Go to ‘Layer’ in the menu
=> ‘Add Layer’
=> Then select the option appropriate for the type of data we are adding.

You will most likely use the top three options at this stage.
€ Remember that points, lines and polygons are all ‘Vector’ data
€ Raster data are things like satellite images, information associated with each pixel.
@ Delimited text refers to data like CSV files, which can be added into a project and
then either saved as spatial data (if for example it contains coordinates), or joined to
spatial data (a vector layer the data correspond to). More on this in the joining data
section.
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=> There are shortcut keys available as indicated in the menu (Ctrl+Shift+ V or R)

=> There is a toolbar available once you are familiar with the symbols for these options, the
‘Manage Layers Toolbar’. If you activate this from the list (right-click in panel/toolbar to see
list, left-click to select option), it will appear on the left-hand side.
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Let’s now add the downloaded data to your project:

=> Select Layer, Add Layer, Add vector layer
=> To find the files you saved, press the 3 small dots to the right of ‘Vector datasets’ under
‘Source’
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-> Navigate to find the files you saved in my_work/data/spatial
€@ Remember that shapefiles are made up of more than one file (e.g. .shp, .shx, .dbf).
The files that we downloaded contain all of these files within a zipfile.
@ For shapefiles, you do not have to unzip the file first, you can select the zipfile from
QGIS to add the layers directly.
=> You can use Shift or Control to select and add multiple files at a time.
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=> Click ‘Open’ from the lower right of the window
=> Click ‘Add’ from the lower right of the remaining Data Source Manager window
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The layers will be added to your QGIS project, but if it is hidden behind the Data Source Manager
window you may not see it. (This is slightly different from earlier versions of QGIS and potentially a
bit confusing because you may think that nothing has happened).

=> Click the ‘X’ at the top right corner to close the Data Source Manager

Now you should see the layers added to your map.
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Initially looking at the map you may wonder where all the regions are. Maybe you will just be able to
see the country outline as in this example.

Q. Why is it that we can only see the country outline here ?



A. You may remember that the visibility of layers in the map is determined by their order in the
layers panel on the left. The layers higher up are painted on top of the lower ones. Thus in this case
the admO country polygon is painted on top of the smaller subregions.

=> Untick the higher layers in the layers panel to reveal the smaller subregions
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=> Right click on the layer name in the Layers Panel on the left
=> Select ‘view attribute table’ to view the data behind the layer.
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=> Each row in the attribute table corresponds to one polygon in the layer.
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Humanitarian Data Exchange (continued)

Going back to look at the HDX data page you should see that the other Common Operational Dataset
available is a population statistics table. These are usually either an .xls or .csv file. They are not spatial
data formats but they have column names that allow the data to be joined to spatial data. We will cover
how to do that tomorrow. For now let us look for some other data.

=> Inthe HDX data explorer untick the COD filter option
-> Select the ‘Geodata’ tickbox.

Note that selecting Geodata can exclude some datasets that are spatial, but it is one way of finding some
of the most useful spatial data.
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The first layer that comes up for Angola is Population by WorldPop. These data are different from the
population statistics mentioned previously. As it says in the information :

These datasets provide estimates of population counts for each 100 x 100m grid cell in the country for various years. Please
refer to the metadata file and WorldPop website (www.worldpop.org) for full information.
These are modelled data that combine census data with satellite data to estimate high resolution

population density.
Q. Can you remember what was the name for the data type that has information by grid cells ?

A. Grid cell data are usually called raster data.

=> Try to find the WorldPop data for your country on HDX

Again this file is a zip file, but differently for raster data we need to unzip the file before QGIS can
add it.

=> Double click on the zip file to unzip

=> Extract all the files to the same folder

=> Click on the download symbol on the right
- Save the zip file to my_work/data/spatial

This is a geotif raster file which, similar to a shapefile, is made up of several component files with
different file endings that need to be kept in the same folder.

To add the file and view it in QGIS:
=> In the menu, select Layer, Add Layer, Add raster layer
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http://www.worldpop.org/

=> To find the files you saved press the 3 small dots to the right of ‘Raster datasets’ under
‘Source’

-> Navigate to find the files you unzipped in my_work/data/spatial select the file with the

ending .tif

Click ‘Add’

Close the window.

2R

Initially the layer will appear like this, appearing as a single colour polygon :

data - QGIS - a x

Layer Settngs Plgns Vector Raster Datzbase \Web Processng  Help

BRER D22 0HDP R/ iR ed - -M-5-5 #rm-- B

Layers 5 x )
AT -BAD0 (

m] |

OF

m] |

V§Aﬂa15adva

[ I

439.642
] ago_admbn%_adnﬂ_gadm ine_oc...

Coordnate| 7.51,5.52 | Scale[1ri1sezes | @ Megrier [100% +| Rotation [0.0° | A render  @epsciaze @

We can change the appearance of raster layers in a similar way to vector layers, via the Layer
Properties window, in symbology.

=> Right click on the layer name and select ‘Properties’

=> Choose Symbology on the left

The raster symbology options are different to those of vector layers. In rasters we talk about ‘band
rendering’. The Singleband or Multiband refers to the data associated with the pixels. Our file is
Singleband because it only has one (single) information associated with it - estimated population
figures.

To change the colour of our raster layer from black and white to coloured:
=> Change ‘Render Type’ to ‘Singleband pseudocolor’
=> Change the ‘Color ramp’ to Blues
=> Change the number of Classes on the right to something smaller, | used 9 here
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Q Layer Properties - AGO13adjv4 | Symbology

q Information

'J{:\'_\- Source

m Histogram

.“ Rendering
‘ Pyramids
a Metadata
-

Legend

-> Click OK

w Band rendering

Render type :_Singleband pseudocolor ¥ |

Band Band 1 (Gray)

P Min [ max values settings

Interpolation i

Color ramp e

Label unit |

suffix

Value Color Label
1] 0
63.65346 83.7
127.30692 127
190.96038 191
254.61384 255
318.2673 318
331.92075 332
440.6778 441
439,642 4a0

Mode Continuous ¥

o ﬂ-}] E] e

[ clip out of range values

w Color rendering

Blending mode | Mormal

Brightness .
Saturation I
Hue [ colorize

Style -

=
| Contrast
I Grayscale :

|v Strength

Classes 9 '+

100% =

Help

Q. When | did this initially | got a map looking like that below and | thought something was wrong.
Can you work out what is happening ? Why do there appear to be no data except around the edges ?
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A.The dark colours around the edge are caused by the polygon layer underneath. If you untick the
polygon layer the boundary disappears. Then looking carefully you may be able to see there are
some areas of blue colour on the map. Zooming in to one of these areas you should see that there

are different coloured grid cells.

Here zooming into an area in the NW that | now know is the city of Luanda :

() *day2-open-data - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing  Help

e

X

DEERRR O 2L fHP P Q40
Layers 8 X

s A& TE-HAD

m] |

ol

ol

'Aﬁm@gm

Ol

'y d»

[ & Type tolocate (cul+) | Coordinate [12.9071,8.8750 | @ Scale [ 1416317

- | @ Veonifier ‘ 100%

z] Rotation [p.0°

3] 7l Render B epsciases @@

This issue is created by the fact that the data are at 100m resolution and when we were looking at
the whole country most cells have very low population, whereas a relatively small number of cells in

cities have very high population.

If you zoom in further you can see the individual 100m grid cells :
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=> Now return to the HDX webpage to see what other data we can find.

OpenStreetMap

Currently the second item in the Geodata list for Angola is :
HOTOSM Angola Buildings (OpenStreetMap Export)

We came across OpenStreetMap yesterday, when we used it in a plugin as a base map.

OpenStreetMap is an open collaborative project to provide freely available map data. It is
maintained by volunteers around the world - you too could contribute! In addition to being useful as
a base map, OpenStreetMap can also be used as a source of data. Data can be downloaded from
OpenStreetMap directly or via QGIS using another Plugin. It is also made available from sites such as
humanitarian data exchange.

HDX provides regularly updated extracted files of OpenStreetMap data that have been designed to
be easily used in GIS.

=> Try to find the OpenStreetMaps Buildings data for your country in HDX
=> Select and scroll down below the preview map to see available downloads
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https://data.humdata.org/dataset/hotosm_ago_buildings
https://data.humdata.org/dataset/hotosm_ago_buildings
https://data.humdata.org/dataset/hotosm_ago_buildings

hotosm_ago_buildings_polygons_shp.zip

eopackage, SULITe compatible

hotosm_ago_buildings_polygons_kml.zip

DATAA
* hotosm_ago_buildings_gpkg.zip

hotosm_ago_gmapsupp_img.zip

8

Above are the available download formats for Angola. You will see ESRI Shapefile that we are now
familiar with and options for Google Earth and GPS devices. We are going to choose the Geopackage
option.

Geopackage

Geopackage is a spatial data format that is more modern than shapefiles and solves some issues. It is
more convenient being just a single file rather than a collection and it doesn’t have a limit on the
number of characters in column names as shapefiles do. Despite limitations shapefiles are still very
common and are likely to be around for a long time.

=> Select the download icon for the geopackage option for your country
-> Save to my_work/data/spatial
=> Double click on the zip file and extract all files to the spatial data folder

You should see that the main geopackage file has an extension .gpkg
These data are polygons, so they are vector data. To add them to your project:
=> In QGIS, select Layer, Add Layer, Add vector layer
=> Navigate to find the .gpkg file
=> Once you have added the layer zoom in and out to see the buildings data.
You should see that it is not complete, areas where the worldpop data estimates high population

have no buildings. But in some areas there is very detailed building coverage and this can be a very
useful dataset that is improving all the time.

16



@ *day?-open-data - OGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
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Layers (=
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If you zoom out completely it can take the map a long time to display because there are a very large
number of polygons.

() *day2-open-data - QGIS - m} X
Project Edit View Layer Settings Pluging Vector Raster Database Web Processing Help
DEBRER O 2L HPPRALHRBNRS C -K-§-L,EE#I=- »
Layers a X
v & TVE&~-BHD
m] |

Q Type to locate (Cirl+#) Coordinate | 8.42,-13.58 \% SG\E|1:11615778 v‘ﬁ Magmﬁer|100% :3| Rotation 0.0 2 3] Render @ epsciazzs @

=> Right click on the layer and open the attribute table to see how many features there are (the

attribute table may take a while to open). ‘Features Total’ is listed at the top of the window
along with the title.

@ For Angola there are currently around 300,000 digitised buildings.
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From the HDX Data Explorer web page you can also download OpenSteetMap roads and waterways
files.

=> Download and add the OpenStreetMaps roads and waterways layers to QGIS for your
country

Malaria Atlas Project

The mission of the Malaria Atlas Project is “to generate new and innovative methods to map malaria,
to produce a comprehensive range of maps and estimates that will support effective planning of
malaria control at national and international scales”.

They have a wide range of freely downloadable spatial data.

dedy  — u] X
% Search for a Dataset - . X y: Welcome to the Malariz - 3\

< > C ‘ @ Secure | httpsy//map.ox.acuk ﬁ‘ [ +]

mape
1 1
qp HOME TOOLS ~ RESEARCH = ABOUTMAP = STAFFPROFILES NEWS COLLABORATORS ~ HELP = PRESS

v EXPLORE [ INTERACTIVE MAP TOOL sk COUNTRY PROFILES TOOL

HOWSITONG DO RAPID DIAGNOSTIC TESTS
REMAIN POSITIVE AFTER ANTI-MALARIAL
ITREATMENT?

3
Ursula Dalrymple’s new paper in Malaria Journal collates published studies on the persistence of RDT positivity

post-treatment and fits a bespoke Bayesian survival model to estimate the number of days RDTs remain positive
after treatment
THE ARTICLE i

=> Select the Country Profiles Tool
=> Search for and select your country
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&« c ‘ @ Secure | httpsy//map.ox.acuk/country-profiles/#/ 1}‘ [+ ]

mapEE

THE MALARIA ATLAS PROJECT

HOME TOOLS ~ RESEARCH~ ABOUT MAP ~ STAFF PROFILES NEWS COLLABORATORS~ HELP~ PRESS

COUNTRY PROFILES

Select or search for a malaria-endemic country to browse and download associated data held by MAP

Search for a country:

a [ g Kenya

Afghanistan Algeria Angola

AFG DZA AGO

b

Argentina Armenia 2 Azerbaijan

ARG ARM AZE W

=> Select Download Data

my - O X

% Search for a Dataset - Hi. xYﬂ Country Profiles - Malari= % \§__

&« (&) ‘ @ Secure | httpsy//map.ox.acuk/country-profiles/#//AGO ﬁ" [+]
Number of sources 18 -

V. Petrarca, M. Calzetta,
M.A. DiDeco, F. Fortes, P.J.

Cani, F. Santolamazza

INTERACTIVE GRAPHS DOWNLOAD DATA MAPS AND IMAGES (2008) Distribution and
“ chromosomal
The Malaria Atlas Project is a strong advocate of open and free access. Read more about our Open Access characterization of the
Palicy for using the data we provide Anopheles gambiae
complex in Angola.
Plasmodium falciparum Parasite Rate Plasmodium falciparum Incidence Rate « A.Della Torre, V. Petrarca,

M.J. Donnelly, |. Dia, J

Pinto, E. Barrese, J. Etang,

@ Lower CI (95%) @ Mean estimate
@ Upper CI (95%)

@ Lower C1(95%) @Mean estimate
Upper Cl (95%) F. Santolamazza, F. Simard,

M. Calzetta, A. Caccone
(2008) Distribution of knock-
down resistance mutations
in Anopheles gambiae

molecular forms in west and

Proportion of at risk individuals infected

2000 2010 2016
Year

Clinical cases /1,000 person-years obsenved

west-central Africa

(2012) ENQUETE
DEMOGRAPHIQUE ET DE -

O DETAILS & CSV © DETAILS & CsV
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=> Scroll down and under Surfaces select: Plasmodium falciparum PR2-10
Plasmodium falciparum parasite rate in 2-10 year olds in Africa, 2000-2015

% Search for a Dataset- H. X >/ﬂ Country Profiles - Malar= % \|__

) c ‘ @ Secure | httpsy//map.oxacuk/country-profiles/#//AGO

% O

SURFACES

Endemicity

SURVEY POINT DATA

Vectors =

Plasmodium vivax Endemicity
D Spatial distribution of Plasmodium vivax

malaria endemicity globally, 2010

Plasmodium falciparum
D Incidence
Plasmodium falciparum incidence rate in

Africa, 2000-2015

Plasmodium falciparum PR> 49|
Plasmodium falciparum parasite rate in
[2-10 year olds in Africa, 2000-201

Transmission Limits

Vector Occurrences +

Blood Disorder .

Mixed Areas +

Prevalence Rate =

Cluster Level +

=> Scroll further down to click download

(Note that you can download more than one layer at a time)

& DOWNLOAD (1 SELECTED)

W

in Anopheles gambiae
molecular forms in west and

west-central Africa.

(2012) ENQUETE
DEMOGRAPHIQUE ET DE
SANTEET A
INDICATEURS MULTIPLES
(EDS-MICS 2012)

MORE

ACKNOWLEDGEMENTS

MAP is grateful to the
following people and
organisations who have

provided us with data:

Malaria Risk

-> Save the download file (clipped_layers.zip) to my_work/data/raster

=> Double click on the zip file and you should be able to find 15 yearly tiff files

=> Extract these
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IE ChDropboxtitraining_CQGI5\ my_work\data\raster\ clipped_layers.ziph country_profiles_data',
File Edit VYiew Favorites Tools Help

N .

Add  Bdract Test Copy Move Delete Info

? ChDropboxditraining_QGISmy_workhdata\rasterclipped_layers.ziphcountry_profiles_data’,
Mame
[=:2015_Nature_Africa_PR_AGQ_2000.tiff :

] 2015_Nature_Africa_PR_AGO_2001 tiff
& 2015_Nature_Africa_PR_AGO_2002.tiff
[ 2015_Nature_Africa_PR_AGO_2003.tiff
(] 2015_Nature_Africa_PR_AGO_2004.tiff
[&] 2015_Nature_Africa_PR_AGQ_2005.tiff

(=] 2015_Mature_Africa_PR_AGO_2007.tiff
[#] 2015 _Mature_Africa PR_AGO_2008.tiff
[2] 2015 Mature_Africa_PR_AGO 2009.tiff
1| 2015_Mature_Africa_PR_AGO_2010.tiff
(=] 2015_Mature_Africa_PR_AGQ_2011.tiff
[#] 2015_Mature_Africa_PR_AGO_2012.tiff
(=] 2015_Mature_Africa_PR_AGQ_2013.tiff

(2] 2015_Nature_Africa_PR_AGO_2015.tiff

=> In QGIS select Layer, Add Layer, Add raster layer
=> Browse using the ... to select the .tiff file for 2015
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=> Right click on the raster layer name, select Properties, Symbology



=> Change ‘Render Type’ to ‘Singleband pseudocolor’
=> Change the ‘Color ramp’ to Viridis
=> Change Mode to ‘Equal Interval’ and classes to 5

=> Click OK
(2} Layer Properties - 2015_Nature_Africa_ PR_AGQ_2015 | Symbology ? X
~
w Band rendering
q Information Render type 'Singleband pseudocolor ¥
;{:\\ Source Band Bia"d _]_.(E}t_a_y} =
# Symbol
e B HMin / max values settings
Iﬂ Transparency Interpolation fL_i_r);ar |
Color ramp I'?
u Histogram i
Label unit |
) suffix
~ Rendering
Value Color Label
‘ Pyramids o H
0.1208745 0.121
0.241749 0.242
0.3626235 0.363
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Mode |Equal Interval ~ | Classes
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Now if we want to view the admin layer boundaries on top of the malaria surface we can tick it in
the layers panel, but this results in the polygon colours hiding the raster layer.
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To make the polygons transparent :
=> Right click on the layer name, properties, symbology
=> Click on simple fill near the top
=> Select Fill colour lower down
=> Tick the option for ‘transparent fill' (if you can’t see an option for transparent it may be
because you haven’t selected ‘simple fill’ above)

@ Layer Properties - ago_admbnda_adm2_gadr_ine_occha_20180904 | Symbology ? x
. = Single symbol =
'/i Information v [ Fil
3 [ simple fil
@ Source
q‘ Symbology
€ Labels {"]3 S E A |
Diagrams Symbol layer type| Simple fill =
ﬁ 3D View Fill color | iV| @
E Source Fields Fil style 24 =
: stoke e I -
-E Attributes Form o — @
Stroke width [2] milimeter -~ &S
o ol |
Stroke style - S
ﬂ Auxiliary Storage
- Join style s @
® Actions B
Offset — | Milimeter |

You should end up with a map somewhat like this.
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=> Click Project, Save to save changes to your project.

There are other malaria and mosquito vector surfaces available on the Malaria Atlas Project
download pages.

If you have time, try downloading some other data for your country and displaying them in QGIS.
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Collecting spatial data using GPS

GPS (global positioning systems) are satellite-based based navigation systems that enable us to
detect where we are. Satellites carry an atomic clock and are continuously transmitting their current
time and position. A GPS receiver on the earth’s surface needs to receive a transmission from at
least three satellites to enable it to calculate its longitude and latitude. If four or more transmissions
are received, it is also possible for the receiver to calculate its altitude. Note that as GPS is
dependent on receiving signals from satellites obstructions of the view of the sky, particularly
buildings, can limit performance.

Figure 3.1: (left) A diagram of the satellite-based GPS system, (right) examples of devices that can
receive transmissions for the GPS satellites.

The GPS that we use today was initially launched by the United States in 1973 and has been fully
operational since 1995. It was initially restricted to military use but became available to civilians in
1996, meaning that anyone with a GPS receiver can record locations with an accuracy of
approximately 3-4 metres. The accuracy of the receiver can however be affected by a number of
external features. Firstly, as mentioned the receiver needs to be placed outdoors with a clear view of
the sky. Any surrounding obstructions including tall buildings and trees will affect the accuracy of the
coordinates. Further, placing the receiver in a bag, pocket or case may affect its ability to receive a
signal.

GPS receivers can be found in many devices. Until relatively recently, researchers were restricted to
using dedicated GPS devices (see the yellow device in Figure 3.1) to collect coordinates. These
devices can be very expensive, and further cannot be easily used to collect other information
associated with the location. However, the vast majority of modern smartphones also now contain a
GPS receiver and as such are being increasingly used to collect coordinate data (Figure 3.1). The
benefit of using smartphones is that they can be much cheaper than a dedicated GPS device and
they allow the user to record much more information associated with the location including
guestionnaire responses, survey data, photographs, bar codes and even sounds and videos. As a
result, there are now many apps on the market that allow people with little technical experience to
use their smartphones as GPS and data collection devices.

Introduction to the GPSEssentials app

During this course we will be using the GPS Essentials app to record location information. GPS
Essentials is an app for Android phones that is freely available. Currently the app is only in English,
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but there is a Spanish user manual available. Whilst there are many more sophisticated apps
available that enable you to record a lot more information in addition to GPS coordinates (e.g. Open
Data Kit for Android phones), the GPS Essentials app allows the user to start collecting point and
track data (plus additional labels and descriptions) straight away without requiring any account set
up. Users are able to transfer the data they collect to their computer very easily via email. We will
now use this app to collect coordinates in the surrounding area.

Installation of GPS Essentials on an Android phone or tablet

=> 1. Tap 'Play Store' icon

=> 2. Tap where it says 'Google Play' and type 'GPS Essentials'

=> 3. Tap the first result with an icon like this:
=> 4. Tap 'Install'

The above method from Google play is the most likely method you will use. If, however, you don't
have access to Google Play you can download an 'apk’' file to install from the Downloads tab at
http://www.gpsessentials.com/. Download the file to your phone. To allow installation go to Menu >
Settings > Security > and check Unknown Sources. To install find the APK file, tap it, then hit Install.
We will assist you individually if this alternative installation method is required.

Starting GPS Essentials

=> Tap the GPS Essentials icon:
=> Go to 'All Apps' if you can't find it.

The 'home' screen of the App should look like this (you can ignore the advert at the bottom of the
screen):
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=> Tap settings:

ol

Portable Maps Google Maps Waypoints

1
RO s"’ !
8,
g
Routes Tracks
e
Satellites Pictures Messages
e
-
Tags ettings Donate

e
= 9 5

=> Scroll down to 'Units' and 'Position Format'.

=> Set 'Units' to km:

Units

Selects which unit system to use when showing
values

Position Datum
Selects the datum of locations

Position Format
Selects the location format and coordinate
system

Angular Unit
Switches the angular unit

Bearing
Switches bearing values between magnetic and
true values
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Units

@® Kilometers, Meters

(O Miles, Yards, Feet

O Miles, Feet
(O Nautical Miles, Feet
O Nautical Miles, Meters

O Meters (SI)

CANCEL

=> set 'Position Format' to Decimal:

Position Format

O Degrees, Minutes, Seconds
O Degrees, Minutes, Fractions
(@® Decimal

Out™

O MGRS

(O 0SGB36

CANCEL

As we know GPS relies on satellites.

oy

Satellites

=> Tap the 'Satellites' icon

If you are doing this indoors (as | am), you will probably find that the App isn't able to 'see' any
satellites.
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When you go outside the App should be able to see more satellites and then it will give you an

=  Satellites

N53.408721 W-2.970345, 5=10.0m, from gps

estimate of your position:

=> To return to the App home screen, tap 'back' on your phone.

This button looks slightly different on different phones. For example, you may have a small triangle
pointing left at the bottom of your screen.
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Storing maps offline

The GPSEssentials App allows you to download background maps while you have an internet
connection to allow for use in areas where you don't have access to the internet. This can be
accessed through the 'Portable Maps' icon from the home screen. It is called a portable map because
you can then carry it anywhere, even away from an internet connection.

Before we go to the portable map icon, we want to increase the default amount of space the GPS
Essentials app allocates to storing maps ‘offline’. This will allow you to store larger geographical
areas on your phone without needed an internet connection.

=> Go to the settings screen, and scroll down to ‘Storage Setup’ which is under the

‘Miscellaneous’ heading.

Default Map Type
Chooses a map to open by default, e.g. when you select
'Show on Map'

Miscellaneous

Storage Setup
Controls how data is stored locally

Storage Location
Controls where data is stored locally

Plugins
Configures extensions for GPS Essentials

Edit Scripts
Edits script files and reloads them

Keep Screen On
Keeps the screen on while the app is active

Geocoder
Selects the service to search locations

=> In the Storage screen, slide the orange slider to increase the Cache Limit to its maximum.
Once this is done, return to the Settings screen, then go back to the home screen.

M Non Purgeable
Purgeable
M Expired

Disk Usage 2.8 MB

Cache Limit 1.95 GB

Clear Now

Repair

=> tap on the 'Portable Maps' icon to download maps to view offline.
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=  GPS Essentials

Dashboard

Portable Maps

Routes
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Satellites

i
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& st

Tags

This should bring up a map of your local area.

Camera Compass
G /
Google Maps Wa;tpulnts

Tracks Streams

Pictures Messages

4\; i\ .
Settings Donate

The map you see is automatically downloaded so that

you will continue to be able to access it if you lose your internet connection. To download more
‘zoomed in’ maps, you need pinch in and out with two fingers to zoom in and out. Pan around the
screen to cover as much of the area outside of the building as possible as you can only be certain
that the map has been downloaded to your phone once you have seen it on your screen. Do not
worry about the message saying that the Dashboard is empty for now.
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b
Birkenfiead - L

The dashbcard is empty. Tap here to add

elements

=> To prepare for the practical exercise, tap on 'Portable Maps' and zoom in to see the area
that we will be walking in. We will demonstrate this to show you the region to zoom into.
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Practical Exercise: Collecting data
For the practical exercise we will go outside and record both a line and some points.

A. Line
To record a line we will use the option “Tracks” in the app. A 'track' is where the app
automatically records a line for your route, and a series of points along the way every few
seconds.

B. Points
To record points there are two options in this app. 'Waypoints' will register points but only
points. The ‘Tracks’ option we are using for part A also allows for specific points along the
way to be captured, so we can simultaneously record a line and points. We will therefore use
the Tracks option to collect both at the same time.

A. Line
You are able to record tracks either when walking on foot, or travelling in a vehicle. Today we will
record your walking route.

VTracks
=> To start recording a track first tap the Tracks icon.

This should bring up the following screen:

PTY REMOTE TRACK IMPORT  STRAI

Start recording your current location.

Press Start to begin tracking into a new stream.

=> Tap Track at the top
=> Tap Start at the bottom
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The app will automatically start recording your track until you press stop.

Track-17... comi_ Q

track 1

.22 Add a description

START TIME: n/a
END TIME: n/a
DURATION: n/a
LENGTH: Oyd
ALTITUDE: Oft...0ft
ToP sPeeD: Omph
AVERAGE SPEED: n/a

'->|| 7]

The small paw icon shows that a track is being recorded.
=> Tap and type in the ‘Add a description’ box

Once you go outside and start moving information about the track will appear. e.g. the length and
altitude, check that these measurements are in metres (m). This will show that you successfully
changed the units above. In the screenshot below the units are in yards and feet, this shows that the

units haven't been changed and is not what we want for this exercise where we want to record in
metres.

Track-17... comi_

R =

track

.o Add a description

4

START TIME: 15:38:47 GMT+00:00
END TIME: 15:39:17 GMT+00:00
DURATION: 29"
LENGTH: 182yd
ALTITUDE: 272ft...502ft
TOP SPEED: 8.68mph
AVERAGE SPEED: 12.8mph

m > 1 (7]
A &
Vi [
& (S
- . &2 i
Fall N PG i
,/ ff‘; Sy ;‘; <\\
¢ - Gag, =
i ¥ °
b -

B. Points

It is possible to record specific points (Waypoints) at the same time that the track is being recorded.
Waypoints are simply locations of interest. You may want to record the location of a house included
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in a survey, or a location of a trap you have set up for example. In this exercise we will simply record
interesting landmarks that you find on your walk.

=> Whilst still recording your track, tap the orange circle with a '+' in at the lower right:

Track-17... comi_ o

track 1
Add a description

START TIME: 15:38:47 GMT+00:00
END TIME: 15:39:17 GMT+00:00
DURATION: 29"

LENGTH: 182yd
ALTITUDE: 272ft...502ft
TOP SPEED: 8.68mph

AVERAGE SPEED: 12.8mph

=> Swipe right until you get to the '"WAYPOINT' screen. Here you can choose an icon, add a
name and description
=> Tap 'Create' at the bottom

WAYPOINT  CARDS  CATEGORY  TRACK

7 satellites visible, 7 used
from gps, 6=3.28yd '@‘

N52°37.903' E001°18.709'
246ft

X XXX
9000

XAXKXaAaAra
B AS@E™ O C
ARQ - @R

- @ @

Add a name

Add a description

Create

You can choose any landmarks for your waypoints, maybe a building entrance, tree or sign. After you
have recorded three waypoints and walked a few hundred metres, we will stop the recording of the
track.
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=> To stop recording of the track you can press the square stop button if the app screen is

visible.
. Track-17... comi
track 1

START TIME: 15:38:47 GMT+00:00
END TIME: 15:39:17 GMT+00:00

DURATION: 29"
LENGTH: 182yd
ALTITUDE: 27 2ft...502ft

ToP sPEED: 8.68mph

AVERAGE SPEED: 12.8mph

If the app is in the background (it can continue to record without being visible) swipe down from the

top of the screen and you should see the screen as below where you can press 'stop":

16:01
Tuesday 24 January

Tracking
Tracking to Track-170124-153802

W sToOP

=> Tap 'Add a description' to bring up a screen where you can name and save the track:
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My first test track

tracking tracks tracked &

Practical Exercise: Download data from phone to PC and into QGIS

There are a number of ways of getting the data we have collected from the phone to a PC and into
QGIS. We will use a GPX file.

GPX
GPX stands for GPS Exchange format and is the most common format for transferring GPS track and
waypoint data.

We will use GPX 1.1 - the more recent version. You could also use a KML file which is a format
designed for Google Earth and can also be imported into QGIS, but it tends not to work so well.

=> First go to Tracks, you will see a list of saved tracks, tap to select one:

= All Tracks Q

% Track-170124-184744 0n11

24/01/2017..19:13 (0")

2¢ Track-170124-153802 288
141

First test track Norwich
24/01/2017..16:00 (21'46")
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=> Once you have selected a track, tap the 3 vertical dots at the top right to access options
including Export :

Track-17...482m Q Track-17..

Clear

First test track.. 4 First test tra:

First test track Norwich First test traqalNEETET]

o0

View
START TIME: 15:38:47 GMT+00:00 START TIME:
END TIME: 16:00:34 GMT+00:00 END TIME: TR
DURATION: 21'46" DURATION: 3
Properties
LENGTH: 988m LENGTH: :
ALTITUDE: 33.0m...153m ALTITUDE: S
TOP SPEED: 14.0km/h TOP SPEED:
AVERAGE SPEED: 2.72km/h AVERAGE SPEED: R
® » 1 ®© © | » 1 (7]
b 1’ groads, b
¥ S L y -' .‘BI 140
int Helen's int Helen's
Squar?‘ Sq\lar?‘

Norwich

Lower

Norwich

Lan e

=> Tap ‘Export’ to bring up a screen as shown below.
=> Tap to change the 'KML (Google Earth)' option to 'GPX 1.1".

KML (Google Earth) ~ 8

/storage/emulated/O/Track—‘I 70124-15: >

o™Me S}

There are two main options to get the GPX file from the phone to your computer. Either you can use
email to send the file over the internet or you can use a cable to plug the phone into your computer
and download the file directly. Email works much better, using a cable can be tricky.

If you have email on the phone and access to wifi then this method is the most straightforward. We
will cover that first and cover the backup option of using a cable afterwards.
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To use the email option to send yourself a copy of the GPX file :
=> select your email program from underneath SHARE. Because | use gmail | have a red M
representing gmail. If you use different email software on your phone choose the icon that
you usually use.

GPX 1.1 2 ]

Written 21.26KB to /storage/emulated/0/
Track-170124-153802.gpx in 0"

/storage/emulated/0/Track-170124-15¢ >

OMLEB

From  southandy@gmail.com

To @ andy south v
Track-170124-153802.gpx

Compose email

[ Track-170124-153802.gpx
1 2 3 4 5 8 9 0

q w rty6u7iop
asdf gh j k I

4 z x ¢c vbnm €

2123 @ . Q

If you do not have access to the internet and email from your phone you can use a USB cable to
transfer the GPX file from phone to computer.

Connect phone to computer with a USB cable. You may be asked if you want to charge your phone
or connect it as a 'media device'. If so choose Media device. Exactly what happens will depend on
both your phone and computer so may look different to what we show here. What we want to do is
to use the computer to browse the memory of the phone and find the GPX file.
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When you initially connect your phone it may bring up Windows file explorer and say 'This folder is
empty'. If it does this try refreshing the phone screen and that should bring up the phone file system
as shown below. If it doesn't try using Windows file explorer to find the phone in your computer's

file system.
HI B = | ThisPavre2 N - O X
“ Home Share View o
2 <l > ThispC > FP2 v |0 | SearchFp2 p
~
m Desktop Internal storage
% Documents
- 147 GB free of 254 GB
3 Downloads
> ‘R P2 SD card

w Internal storage -y 4,46 GB free of 7.39 GB

w 5D card
b Music
=I Pictures
B Videos
v & Windows (C)
data
¢ Dropbox )

2 items

Because we are not sure where the App has saved the file we will search for GPX files.
Type .gpx into the search box and press return, the search may take a few minutes.

il | = | Search Toals  .OpX - search-ms:displayname=Search%20Res... = O X

“ Home Share View Search o

« v 4 [I'% Search Results in FP2 v %X .gpd X

ol useR2013
Working on it...

@& vmsGrids
o Zikagis [}O
#& OneDrive
= This PC
m Deskiop

|£] Documents

& Downloads

2

= Internal storage

w 5D card

e~

0 items

The GPX file(s) should be found as shown below. You can select and use Ctrl C to copy, ready to
paste to the folder indicated in the next section, or you can drag and drop. If a GPX file is not found
this may be because the phones file system has not refreshed on the computer. Try unplugging and
replugging in the cable. If that does not work try re-saving the file again and repeating the search.
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i~ = | Search Tools gpx - search-ms:disp{gyname=Search%20Res.. — m] %

Home Share View Search o

“— ~ 4~ Wl > Search Results in FP2 ~ O .gpx x
B D t w —
|4 Documents [N Track2.gpx
+ Downloads u Size: 21.2 KB
FP2 T
& Track1.gpx
«. Internal storage Size: 21.2 KB
5D card —
il u Track-170124-153802.gpx
D Music Size: 212 KB
= Pict —
el u Track-170124-153802.gpx
B Videos Size: 21.2 KB

% Windows (C)
w RECOVERY (D)

W Network

4items  1itemselected 21.2 KB

Either way that you transferred the GPX file now we will save it to a folder on your computer where

we can access from QGIS.

-> Save the GPX file to the folder ‘/my_work/data/gps/’ on your computer.

=> Open QGIS and click 'Project, New'

Z qGls 2180
\Prujeﬂ\ Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
)

REPP Rl & -N-&-0 -

Open... crl+o
New From Template L .
Open Recent » | Recent Projects
H save Ctri+s = ]
B savess... Ctrl+Shift+S L"&J" Day2
C:/Dropbox/QGIS Training/andy _testing/Day2.qgs
By SV 6 I EPSG:4326 (WGS 84)

DXF Export...
Project Properties... Ctri+shift+P

<) New Print Composer ~ Ciri+P : ‘-.= : !
« Composer Manager... i? 78 ofl :

Print Composers » f— / Ao

[@) extqeis crlsQ Z—:jﬁ? :

Dayl
C:/Dropbox/QGIS Training/Training Materials/Day 1/Day1.qgs
EPSG:3857 (WGS 84 / Pseudo Mercator)

Exploring_QGIS _
C:/Dropbox/zikagis/qgis_materials/dhs/Training_\Workshop/04_Exercises/Project_files/Exploring_QGIS. T]

965

There is a new QGIS version available: Visit http: //download.qgis.org to get your copy of version 2.18.2

Toordinate ¥ scole 1:32,150,774 ~| @ lagnifie 100% = ofatior [0.0 S XRender DeEpsciazzs @

=> Select Layer, Add Layer, Add Vector Layer as we have done before
-> Press Browse and navigate to where you saved the GPX file (/my_work/data/gps/)

When you do this you may be surprised to see that it says 'No items match your search'. Can you
think why this might be? (Hint: there is an option you may have changed when adding vector data

previously).
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/' Open an OGR Supported Vector Layer % X
— v 4 <« QGIS Training > QGIS_training > my work > data > gps v O Search gps P

Organise ¥ New folder = O @

&2 useR2013 * OO Name Date modified Type Size
@& vmsGrids

o No items match your search.
o Zikagis

& OneDrive
& This PC
m Desktop
|2 Documents
3 Downloads
J Music
=1 Pictures
@ Videos
% Windows (C)
w RECOVERY (D:)

¥ Network MY I >

File name: ~ ‘ ESRI Shapefiles (*.shp *.SHP) v

Your filter may be set just to show Shapefiles, if we change the filter on the lower right to either ‘All
files’ or ‘GPS eXchange Format’ you should see your GPX file if you couldn’t before.
‘/ Open an OGR Supported Vector Layer X
“— v P <« QGIS Training » QGIS_training > my_work > data > gps v O Search gps pe
Organise ~ New folder =~ [ o
&% useR2013 A O Name Date modified Type Size
SR s 5] Track-170124-153802.9px 25/01/2017 1243 GPXFile
o Zikagis
#@& OneDrive
= This PC
m Desktop
1= Documents
4 Downloads
b Music
= Pictures
B Videos
% Windows (C)
w RECOVERY (D:)

¥ Network v o< >

File name: " ‘ GPS eXchange Format [GPX] (*; v

=> Double click on the gpx file
=> click the Open button in the following window as we have done before.

This should bring up a window called 'Select vector layers to add with options to add
route_points, routes, track_points, tracks and waypoints. Routes are a little different than tracks and
we have not looked at them here so we will select the others.

=> Select track_points, tracks and waypoints (using Ctrl to select multiple options) then click OK.
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/ Select vector layers to add.. ? X

Layer ID Layer name /| Number of features Geometry type
-3 route_points 0 Point250
i1 routes 0 LineString25D

track_points Point25D

MultiLineString25D
Point25D

Select All Cancel
L

This should bring up 3 separate layers of your track (line), track_points and waypoints (points) in
QGIS! Try turning on and off the different layers and zooming in and out. Are the positions similar to
how you remember them ?

7/ Qols 2181 - [m} X

Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

O pRPPLARBIR 6 -§-8-LEE I &-]0-
Layers Panel )
o @ %V &~ *0

% — Track-170124-153802 tracks
“ X @ Track-170124-153802 waypoints

Coordinate 308152,52.633448 | Scale 1:1,846 v @ Magnifier 100% 3 Rotation 0.0 21 Render € EPSG:4326 @ v
%

Exercise

Produce a map of your data using Print Layout. Include labels for the waypoints you have collected
and a basemap for context. Save the file as a png. We will gather these together and share them
with the group.
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Creating shapefiles

There may be occasions where the shapefile you need doesn’t exist, and instead you will need to
create it yourself using data from basemaps. For example, you may know the names of the villages
where you conducted surveys and you can visualise them on a map but you do not know their

coordinates or you may be using non-standard administrative areas.

Using the basemaps in the QuickMapServices, it is possible to draw points and polygons on a map
and save them as a shapefile. We will show you a quick example of how to create polygons. The

process of making points on the map is similar to this, and simpler!

=> Create a new project within QGIS

=> Using the QuickMapServices plugin, add the OpenStreetMaps basemap to your project

=> See if you can find Liverpool, then LSTM on the map

You may want to add the Contributed packages to QuickMapServices to use Google Maps to help
you. You can add these by going to the Settings window, accessed using the QuickMapServices

dropdown menu, and clicking More services, Get contributed pack

L\i QuickMapServices Settings

Ganzrzl Tiles Add\EditiRemaove Visibility Mare services

Contributed services definitions are provided 'as &' and are not va
concept and for testing onby, Visit hitps:{fgithub.com/nexdqis,
=t your own risk

ted by plugin authors, These are proof-of-
apservices contrib to add new serv

ices, Use

Get contributed pack ‘j

Save

Cancel
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In this example we will create polygons in the area around LSTM to represent ‘blocks’ of buildings.

=> Select Layer, Create Layer, New Shapefile Layer

Project  Edit  View

[
R@\V A
Layers
o 0 ®» T §

& osm stan

VD'

Layer = Settings Plugins Vector  Raster  Database
Q Data Source Manager Ctrl+L I/Q
Create Layer L4 g)'
Add Layer L4 v:

Embed Layers and Groups... :

Add from Layer Definition File. ..

&N

Web Processing Help
RN & :
Mew GeoPackage Lavyer... Cirl+5hift+M

Mew Shapefile Layer... h
Mew Spatialite Layer...

Mew Temporary Scratch Layer...

Copy Style

Paste Style

Copy Layer




=> In the New Shapefile Layer window, choose a file name for your new layer, and select the
geometry type Polygon

=> Select an appropriate coordinate reference system, e.g. WGS84

Q Mew Shapefile Layer

? x
File name }stanton'l,Dropbox (LSTM)\FOCAL \Collaborations\GIS Emary\QGIS Training\E&_training\LSTMpolygons.shp €3
File encoding System -
Geometry type = " Point >
2" Point
3" Line

Mew field

By default, the shapefile will contain one field called ID. You have the option of adding further fields

to your shapefile if you wish by using the New field option. In this example however we will just
create polygons with no additional attributes associated with them.
Q New Shapefile Layer

? X
File name Istantnn‘\Drnphnx {LSTM)\FOCAL \Collaborations\GIS Emory\QGIS Training\ES_training L STMpalygons.shp €
File encoding System >
Geometry type [ polygan -
|:| Incude Z dimension I:‘ Include M values
Default CRS: EPSG:4326 - WES 84 X %
New field

MName |

Type | abcTextdata -
Add to fields list
Fields list

Name
id

Type Length
Integer 10

Precision

=> Click OK. Your new (empty) shapefile will appear in the Layers panel

=> Use the shapefile editing tools in the toolbar to enable you to edit the shapefile (Toggle
editing)
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Project  Edit  View Layer

N EBF
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Settings
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« @l ® 7V & A AL
=i |
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TuggleEditEi

Plugins Vector  Raster Database Proces
| @@ =
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sreet

v [] i%® osm standard

v|:|'

v ' Google Hybrid

=> Select the Add Polygon Feature button
Project  Edit  View

Layer

=> Once you have clicked the pencil to toggle the editing tools, the surrounding buttons will
each one does

become active i.e. turn from gray to coloured. You can hover over the buttons to see what

Settings

Layers
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] I
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Vector

Database

& #

Jol
Add Polygon

Feature (Ctrl+.)
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=> Using the mouse, you can then click on the map to mark out the vertices of your polygon

mouse and you will be asked to give the polygon an ID

The polygon you are drawing will be shown in red. Once you have finished, right-click the

=> Once an ID has been assigned, the polygon will become a solid colour, and you can move on

N
—
%
=
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=
=
W
=
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]
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\
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=> Once you have finished, click on the Save Layer icon in the toolbar, and Toggle off the editing

tool

Project  Edit View Layer Setiings

Plugins Vector  Raster

NEEBRRR O pp o1

BV W LR

-

I

La',rers

Save Layer b‘

@ e T &AL

street

. - TETRmAh e

=0
| Z

If you make a mistake with one of your polygons you can edit it using the Vertex tool before
you turn off the editing feature. To use this tool, just hover over the vertices of the polygon

that you want to edit.
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BQV. 2% :ylmlwf*

_ayers

YR RS- 3 v

'_rladwrrmmwwu-u| e T L e e e e .
!1 ‘ﬁ@\ “aHuEnew RQQ a4 B

ureet ' ' : . P e

A G_,} London B fP“_" | Liverpool

_'?% Road R Subway | o . Dental

A =t “Hospital

- % 2 ;{_\_ﬂ_
2 '%. Wf.t_lu;s Street — |
= "& P ||§ I

A similar process is followed to create line and point data.
If you want to retrospectively add extra data to each polygon e.g. number of mosquitoes

caught in traps, you can do this within the Attributes table

=> Right-click the layer in the Layers panel and select Attribute table
=> Toggle on the editing tools by clicking on the pencil icon
=> Click the New field button
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@ LSTMpolygons :: Features Total: 3, Filtered: 3, Selected: 0

Mew figld (Ctrl+0) i

/2B BT B & I EYTERPIRBE = @
123d v = € |123id
id
1 )
| ]
2 0
3 3

=> Give the field a name e.g. Catch, and specify its type. In this case we want it to be a whole

number

( Add Field ? X
Mame |Catd'|| |
Comrment | |
Type | Whale number {integer) ™|
Provider type integer

Length |EI =

=> You can then type in the data. Once you have finished, don’t forget to save the edits and

turn off editing mode

id Catch

Alternatively, you can join data from an Excel spreadsheet, matching the data to each polygon using

the unique ID value (see Day 3).
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