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Purpose and audience

The purpose of the Health Geolab series of guidance is to inform concerned practitioners about the
key elements they need to be aware of when it comes to managing and using geospatial data and
technologies in public health and guide them through the processes to be followed in that regard.

The audience for this guidance includes geospatial data managers, technical advisors, and any other
practitioners that are directly or indirectly involved in the collection and use of geospatial data and

technologies in public health.

Please note that some of the sections in the present guidance require a basic understanding of
concepts pertaining to the management and use of geospatial data and technologies.

Abbreviations

ADB Asian Development Bank

AeHIN Asia eHealth Information Network

GIS Geographic Information System

HGL Health Geolab

HIS Health Information System

MORU Mabhidol Oxford Tropical Medicine Research Unit
SDG Sustainable Development Goal

WHO World Health Organization



1. Background

The Health Geolab (HGL) is a regional resource supporting low- and middle-income countries in Asia
and the Pacific for them to fully benefit from the power of geography, geospatial data, and
technologies to reach the health-related Sustainable Development Goal of healthy lives and well-
being for all (SDG 3).

The HGL uses the HIS geo-enabling framework to strengthen in-country capacity. The present
document has been developed as part of this approach and with the objective of being used by the
largest number of users possible.

This volume is part of a series of guidance started under the umbrella of the AeHIN GIS Lab and now
continued by the HGL. The complete series is organized as follows:
e Part 1 - Introduction to the data-information-knowledge-decision continuum and the
geospatial data management cycle [1]
e Part 2 - Implementing the geospatial data management cycle:
o 2.1 Documenting the process and defining the data needs [2]
o 2.2 Defining the terminology, data specifications, and the ground reference [3]
o 2.3 Compiling existing data and identifying gaps [4]
o 2.4 Creating geospatial data
» 2.4.1 Extracting vector format geospatial data from basemaps [5]
» 2.4.2 Collecting data in the field [6]
o 2.5 Cleaning, validating, and documenting the data
» 2.5.1 Documenting the data using a metadata profile [7]
» 2.5.2 Using advanced Microsoft Excel functions [8]
o 2.6 Distributing, using, and updating the data
= 2.6.1 Creating good thematic maps using desktop GIS software (the present
document)
» 2.6.2 Using thematic maps for decision making [9]
» 2.6.3 Developing and implementing the appropriate data policy [10]

This guidance is a living document made to evolve based on the inputs received from the users. Please
don't hesitate to contact us if you have any suggestions for improvement.

The terms used in the present guidance are defined in the following glossary of terms maintained by
the Health Geolab: https://bit.ly/3ctoHiS

Please also contact us using the same email address should you use this document as part of your
activities and would like to have your institution recognized as one of the document's users.

! https://www.un.org/sustainabledevelopment/health
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2. Introduction

A thematic map can be defined as "a map designed to convey information about a single topic or
theme, such as population density or geology."?

Thematic maps represent key instruments for public health decision makers not only by providing
them with information to investigate, understand, and communicate health issues but also to analyze
where, why, and how resources can be allocated to improve the health of the population.

While the use of GIS has simplified the creation of thematic maps, creating good thematic maps
requires for some specific components to be considered and a process to be followed.

The main objective of the present guidance is to describe these components and the process to be
followed when using desktop GIS software.

3. The components of a good thematic map

A good thematic map easily and effectively conveys the information it contains to the reader.

To help reach such a result, a thematic map should always contain (Figure 1):

1.
2.
3.

The map area where the symbolized and labeled data is located.

A title with the indication of the date of the information contained on the map.

A legend indicating what the different symbols used in the map represent on the ground and
the source and year/date that the data was collected. The source and year/date may
sometime be placed separately from the legend if the text is too long.

A scale showing the relationship between the distance or area on a map and the
corresponding distance or area on the ground. It can be a scale bar, representative fraction,
or a verbal scale.

A north arrow showing the direction of north on the map. Although it is rare for maps not to
have the “north up” orientation, it is good practice to always include a north arrow in the map
layout.

The map production information stating the person and/or organization who created the
map, their contact information, and the date when the map was created.

2 http://wiki.gis.com/wiki/index.php/GIS Glossary
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Figure 1 - Components of a good thematic map

While not mandatory, the following elements are also important for inclusion:

7. An inset map showing a detailed part of the map at a larger scale, the location of the main
map in the context of a larger area, or information for a related location that cannot easily fit
into the same map.

8. A disclaimer delimiting the scope of rights and responsibilities of the author regarding the
content of the map.

9. The copyright detailing use and distribution information for the map.

10. Additional information that would provide further context to the map.

11. The project file name and its complete path to help the GIS technician who created the map
to easily find the project in case changes need to be made.

12. The logo of the organization creating the map.

All the above constitute what is referred to as a map layout. Examples of thematic maps with these
components are provided in Annex 1.



4. The thematic mapping process

The thematic mapping process goes through 3 main steps:
e Understanding the context of the map to be created (Section 4.1)
e Collecting and preparing the necessary data (Section 4.2)
e Creating the thematic map itself (Section 4.3)

These steps are detailed in the following sections.

4.1 Understanding the context of the map to be created

Creating a good thematic map is a time-consuming exercise. The author of the map must first
understand the context in which the map is created to guarantee its usefulness.

He must therefore first understand the purpose of the map and its audience, define its content and
identify the medium that will be used for sharing it. Ignoring these elements can result in the
creation of a poorly conceptualized map that will not meet the needs of its users.

The following subsections discuss these elements in detail.
4.1.1 Understand the purpose of the map

As mentioned in the previous chapter, a good thematic map should be able to convey the information
it contains easily and effectively to the reader. For that to happen, the author of the map should first
and foremost identify the purpose of the map he/she wants to create. He/She must set the objectives
and expected outcomes for creating the map.

There are numerous uses for a thematic map including disseminating information to a community or
aiding in decision making. ldentifying the purpose for which the map is going to be used helps in
identifying the information it needs to contain.

The questions that this element is trying to answer are:
e What is the map going to be used for? For example, is this for general information or support
decision making?
e What is/are the message/s that the map is meant to convey?
e When and where will this map be used?
e Who will present the map?

4.1.2 Understanding the audience

Knowing who will use the map has a significant impact on the content and design of the map. The
author of the map should at least have an idea of the knowledge level of the audience on the topic
to be presented on the map. This would help decide on the amount and technical complexity of the
data to be presented.

For example, if the audience has limited knowledge of the area being mapped, it would be necessary
to include information to help readers orient themselves on the map. Another example is a thematic
map for a group of doctors that could contain technical medical terminology as opposed to the same
map that would be presented to non-medical practitioners.



4.1.3 Defining the content of the map

Once the purpose and the audience of the map are known, the information the map needs to contain
has to be identified. The information must be enough to achieve the identified objectives and
expected outcomes. The way the information is to be represented on the map must also be defined.

It is important to keep in mind that there should not be too much information presented in one map.
Too much information can make the map appear too crowded and can confuse the reader.

4.1.4 Identifying the medium

Identifying the medium on which the map will be presented is important. It is how the map will reach
its audience.

Most commonly, maps are included in reports, printed to be hung on a wall, or viewed electronically
in a PowerPoint presentation for example.

When creating maps for printing, the size of the printing material should be determined. This size
should be defined when setting up the “paper” size. This would ensure a crisp and clear printed map
as the resolution would be appropriate for the size.

4.2 Collecting and preparing the necessary data

Once the purpose, audience, medium, and content of the map have been identified, the next step
consists of compiling and preparing the necessary for its creation.

The data in question are of two main types:
1. Geospatial data
2. Statistical data

Geospatial data, also referred to as spatial data, are information about the locations and shapes of
geographic features and the relationships between them, usually stored as coordinates and topology.
Statistical data are the statistics that can be attached to a specific geographic object using a unique
identifier.

When compiling and preparing data, ensure that:

1. All the geospatial data comply with the data specifications defined to ensure the quality of
such data [3].

2. The statistical data is represented using geospatial data in the same level at which they are
representative. For example, if the statistical data is for the second sub-national level, then it
should be represented using geospatial data containing the second sub-national level
boundaries and not the third level.

Aside from the geospatial data and statistical data needed to convey the message of the map, the
basemap should also be compiled and prepared. Basemaps represent multiple aspects of the Earth’s
surface at once, such as satellite imagery and topographic maps. They provide background and
context to thematic layers, helping readers orient themselves on the map.

These terms are explained further in Volume 1.2.2 of the Guidance on the Use of Geospatial Data
and Technologies in Immunization Programs [11].



While the previous steps (Section 4.1) help identify the data needs, it might be that geospatial data
are being collected or extracted without having the necessary processes and protocols in place. This
results in geospatial data and products which are not of sufficient quality for their intended use. This
is why the data specification and ground reference meant to ensure the quality of the data to be used
should ideally be developed at the beginning of the data life cycle and use during all of it. These issues
are further discussed in volumes 2.1 [2] and 2.2 [3] of the Health Geolab guidance documents.

The process of compiling existing data and identify gaps is presented in volume 2.3 of the guidance
documents [4] while how to fill the geospatial data gaps is discussed in volumes 2.4.1 [5] and 2.4.2
[6]. All the collected data must then be cleaned, organized, validated, and documented as discussed
in volumes 2.5.1 [7] and 2.5.2 [8].

4.3 Creating the thematic map

Once the necessary data are compiled and prepared, it is then possible to create the thematic map
itself using the available GIS software.

While the specific functions to be used for this might vary from one GIS software to another, the
following steps are common to all of them:
1. Import the data into the GIS software.
Create the geographic data to be displayed on the map.
Select the appropriate mode of representation.
Fix the symbology.
Add labels to the map
Choose the map orientation.
Fix the other elements of the layout.
Save the final map in the appropriate format.
Eventually, fix some elements of the map outside the GIS software.

OoONOULAEWN

The above-mentioned steps are described in more detail in the following sub-sections.

Annexes 2 and 3 describe the functionalities to be used for each of these steps. Annexes 4 and 5
describe the steps to be followed to create a map template while annexes 6 and 7 describe how to
create thematic maps using map templates. Annexes 2, 4, and 6 use ArcMap (version 10.8) and 3, 5,
and 7 use QGIS 3.34.

4.3.1 Import the data into the GIS software

To start creating the thematic map, all the geospatial and statistical data needed to create the
thematic map must be added in the data frame/canvas of the GIS software.

At this stage, the data to be added should already be of quality if the practices described in the HGL
guidance documents for compiling, collecting, cleaning, organizing, validating, and documenting the
data as mentioned in Section 4.2 have been followed correctly. Both geospatial and statistical data
should also use the same coding scheme to uniquely identify each of the geographic object present
in both the geospatial and statistical data as this will allow the statistical data to be joined to the
geospatial data and consequently be symbolized on the map. The basemaps to be used must also be
added in the GIS software.

10



Each of the geospatial data imported into the GIS software is referred to as a layer of the map.3

The geographic coordinate system (GCS) or projected coordinate system (PCS) of the project in the
GIS software will be set by default to the GCS or PCS of the first layer that has been added. Adding
other layers presenting a different GCS should trigger a warning message to the user and the need
to adjust the original geospatial data for all the layers to present the same GCS before creating any
maps to avoid misalignments between layers (Section 4.2).

Depending on the purpose of the thematic map being created, the map creator might nevertheless
want to adjust the GCS or PCS of the project. Changing the GCS or PCS of the project will only change
how the map layers are viewed in the GIS software and represented on the thematic map. This will
not change the native GCS or PCS of the geospatial data. The HGL guidance document volume 2.2 [3]
could help in guiding the decision of using a different GCS or PCS than the one of the data being
added to the map view.

4.3.2 Create the geographic data to be displayed on the map

Geospatial data is information describing the location and attributes of things, including their shapes
and representation. Geographic data results from the combination of geospatial data with statistical
data or information.

In the thematic mapping context, creating geographic data corresponds to joining the statistical data
you want to represent on the map to the attribute table of the shape file (geospatial data) that
contains the electronic representation of the geographic features to which the statistical data is
attached.

The join in question is made possible thanks to the use of the same coding scheme in both the
attribute table of the shape file and the tabular file containing statistical data.

4.3.3 Select the appropriate mode of representation

The most appropriate way to represent the data on a thematic map depends on the data and the
message we are trying to pass with the map.

The most common thematic mapping methods are choropleth, proportional symbol, isarithmic or
isopleth, chorochromatic, dot density or dasymetric*.

Choropleth maps are thematic maps in which areas are shaded or patterned proportionate to the
value set for each area. Choropleth maps illustrate the value of a variable across the landscape with
color that changes across the landscape within a particular geographic area®>. A common use of
choropleth maps would be to illustrate population density (Figure 3).

3 http://wiki.gis.com/wiki/index.php/GIS Glossary/L (Layer)
4 http://wiki.gis.com/wiki/index.php/Thematic_map#Methods of thematic_mapping
5 http://wiki.gis.com/wiki/index.php/Choropleth _map

11
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Figure 3. Example of choropleth map showing the population density of Cyprus®

Proportional symbol maps are maps that use symbols of varying but proportional size depending on
the value of the variable they represent. This type of map is useful for visualization when raw data
can be represented as a ratio or proportion.’

Fatal Crashes for Ages 65 & Up

[ Percent of the State Population 65 & Up
B

728-884%

8585- 1068%

- §
>< 1.000 I 1062- 118
. . . , I 1185 1355%
[ 250 500 1,000 Miles I 1356-15.18%

Figure 4. Example of proportional symbol map showing
the percent of fatal crashes for ages 65 and up in the US

Isarithmic or Isopleth maps are also known as contour maps. They represent a continuous
field using line and/or region symbols to connect places of similar value and help visualize continuous
data sets by utilizing color, especially hue and value (luminosity).®

6 Center for International Earth Science Information Network - CIESIN - Columbia University, International Food Policy
Research Institute - IFPRI, The World Bank, and Centro Internacional de Agricultura Tropical - CIAT. 2011. Global Rural-
Urban Mapping Project, Version 1 (GRUMPv1): Urban Extents Grid (Africa). Palisades, NY: NASA Socioeconomic Data
and Applications Center (SEDAC). Urban Extent Polygons, v1.02: Global Rural-Urban Mapping Project (GRUMP), v1 |
SEDAC (columbia.edu).

7 http://wiki.gis.com/wiki/index.php/Proportional symbol map

8 http://wiki.gis.com/wiki/index.php/Isarithmic_map
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Maximum Average High Temperatures
Ohio, 1971-2000

Figure 5. Example of isarithmic map showing the maximum
average high temperatures in Ohio®

Chorochromatic maps are used to map nominal data using various colors, color shades, or symbols
to distinguish classes. The boundaries between different colors are based on the data and not on
political boundaries as with choropleth maps. Common examples of chorochromatic maps include
soil maps and climate classification maps.

Koppen Climate Classification

Tropical Savanna Desert B Marine West Coast B sub Arctic
I Trooical Rainforest B vediterranean Humid Continental, warm summer B Tundra
Steppe Humid Subtropical Humid Continental, cool summer Ice Cap

Figure 6. Example of Chorochromatic map showing
the Koppen Climate Classification

Dot density maps use the density of dots (points) to portray the relative amounts and geographic
distribution of something. Each dot may represent a single object or event (one-to-one) or it may
represent many objects or events (one-to-many).

There are two types of dot maps, produced through very different techniques, but to similar effect:
1) point feature maps, based on point data representing for example the location of every individual
in the population, and 2) choropleth dot maps, using the same kind of polygon/aggregate-statistical
data used for choropleth maps, but showing the value for each zone (example district) using a
number of randomly placed dots within the zone rather than a solid fill color (Example in Figure 7).1°

% http://enb150-2011f-jd.blogspot.com/2011/09/thematic-maps.html
10 http://wiki.gis.com/wiki/index.php/Dot_density map
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Figure 7. Example of dot density map showing
the acres of non-federal wetlands as choropleth dots!!

Dasymetric maps are variation of choropleth maps wherein the original data organized by a large or
arbitrary areal unit are redistributed more precisely within that unit using geographic information
about the distribution of the phenomenon of interest and/or by the superposition of geographic
boundaries that exclude, restrict or confine the attribute in question. (example in Figure 8).12

\ K

Oreg '
o b ok
= =4

Zorw Por : -’_ o o 1 1 EROMETERS = 2000 K i )
Figure 8. Example of dasymetric map (left) compared to a choropleth map (right) showing
population distribution®?

4.3.4 Fix the symbology

A symbol is a graphic used to represent a geographic feature or class of features'* while symbology
is the set of conventions, rules, or encoding systems that define how geographic features are
represented with symbols on a map.*°

Choosing the appropriate symbol to represent the data is critical in communicating the message of
the map. It is advisable to use well-known symbols and symbologies including national/international
standards and conventions as applicable to the theme of the map. This would eliminate the need to
devise new symbols for already established objects and prevent confusion among readers.

11 https://www.nrcs.usda.gov/wps/portal/nrcs/detail/id/home/?cid=nrcs143 013772
2 http://wiki.gis.com/wiki/index.php/Dasymetric_map

13 https://pubs.usgs.gov/tm/tm11c2/

14 http://support.esri.com/en/other-resources/gis-dictionary/term/symbol

15 http://support.esri.com/en/other-resources/gis-dictionary/term/symbology
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The size of the different symbols used in the map should be carefully calibrated. The symbols should
be proportionate to their importance in the map and the actual size of the map layout. Great care
should be taken to prevent multiple symbols from overlapping and covering each other.

The three types of vector data can be symbolized using the following:

a. Point data can use symbols that look like what they represent (e.g., trees, houses, fire hydrants),

or they can be abstract shapes or characters (examples in Figure 9).

Cirde 21 Cirde 22 Cirde 23 Cirde 24 Square 6 Square 7 Square 8 Square 9 Square 10
A A A A A O @
Square 11 Square 12 Triangle 4 Triangle 5 Triangle 6 Triangle 7 Triangle 8 Pentagon 4 Pentagon 5
® ® O ) @ @® O ©
Pentagon 6 Pentagon 7 Hexagon 4 Hexagon 5 Hexagon 6 Hexagon 7 Octagon 4 Octagon 5 Octagon 6
® O 0) ® U
Octagon 7 RndSquare 4 RndSquare 5 RndSquare6 Rnd Square 7 Dam Lock
Public Signs
[ (] =) ©) [+ g i 4] 4]
Telephone Mail Cashier First Aid LostFound Baggage Locker  Elevator Men Women
Baggage
m it i = &) -~ A
Toilets Toilets, Al Information, ? Information, I Hotel Taxi Metrobus Bus Rail
Information 1 Transportati...
] =] A 11} =]
Rail Air Heliport Cruise Ship Car Rental Fuel Pump Restaurant  Coffee Shop  Bar, Cocktails

Transportation Transportation

Figure 9. Example of point type symbols

b. Line data such as roads and rivers can be represented by lines of varying width, style, and color.
The outlines of polygon such as administrative boundaries can also be represented by line

symbols.
= —_— e —_— —_— _ — e —“—+
Highway Highway Ramp  Expressway Expressway Major Road  Arterial Street Collector Street  Residential Railroad
Ramp Street
s o— e — SRS T P R —_—
River Boundary, Boundary, Boundary, Boundary, City Boundary, Boundary, Boundary, Freeway
National State County Military I...  Neighborhood Township
S— ———— censa! _ S— — e —
Freeway Ramp  Freeway, Freeway, Stacked Multi  Stacked Multi Toll Road High High Bus Route
Under Co... Proposed Roadway  Roadway Ramp Occupa... Occupa. ..
= 9— S ey sas s SR
Bicycle Route  Mass Transit NewRoad, ExistingRoad ExistingRoad Road, Unpaved Road, Road, Automobile
Under Co...  Under Con... Needs Repair Undefined Proposed Tunnel
[ et B —— i Uy == —_
Rairoad,  Railroad, Under  Railroad, Railroad, In Railroad, Railroad, Railroad, Ferry Contour,
Multi-Track Construction Abandoned Street Narrow Gauge Narrow Gau... Trunkline Topograp...
Contour, Contour, Contour, Contour, Contour, Contour, Contour, Contour, Contour,
Topograp... Topographic... Topograp... Topograp... Bathymetr...  Bathymet... Bathymet...  Bathymetri... Bathymetric...
— — P —_— By
Coastline River, Stream or Stream, Canal Aqueduct  Single, Narrow  Single, Wide  Single, Nautical
Navigable Creek Intermittent Dashed

Figure 10. Example of line type symbols

c. Polygon data can be represented by varying the colors of the polygon such as in a choropleth or
chorochromatic map and by proportional symbols or dot density.
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The visual hierarchy of how different types of symbols are shown on the map is usually point symbols
on top, then lines, and lastly, polygons on the bottom.

The use of colors and patterns can enhance or ruin the map. A colorful map may be visually enticing
but it may not be communicating the information accurately. It is important to understand the data
and how it is presented to be able to choose appropriate colors.

There are some conventions followed when choosing colors for a map:
a. Bodies of water (oceans, seas, rivers, etc.) are generally colored blue but oceans and seas may
sometimes be colored white to prevent the map from being too colorful
Areas with no data are colored gray
c. Areas representing vegetation cover and parks are colored green

Some color conventions are dependent on the thematic and/or practice. For example, land-use
planners have their own color scheme to represent different land-use zones and U.S. Geological
Survey (USGS) have their own color and pattern standards and conventions for geologic maps. It is
best to check if your industry follows a color convention before creating your map.

Choropleth maps are the most common type and rely heavily on good choice of color scheme and
the correct use of different hues, saturation, and brightness. Below is some guidance on the color
schemes to select depending on the statistical data to be mapped.

1. Nominal data are data that are divided into classes within which all elements are assumed to
be equal to each other, and in which no class comes before another in sequence or
importance’®. An example is a group of polygons colored to represent the different crops
planted in an area. This type of data can best be represented by using a nominal color scheme
i.e., different hues for each of the classes of the data (example in Figure 11).

Nominal Color Scheme

& WP
Y

& @
L » ()
a3 “ A7 9

Figure 11. Example of a nominal color scheme?®

2. For numerical data or data that has orderable categories (such as low/medium/high), it can
best be represented by using a sequential color scheme i.e., ordered by sequential differences
in lightness/saturation.

The values assigned for the light and dark colors depend on what needs to be highlighted on
the map. Dark colors are usually assigned to values that need to be emphasized (example in
Figure 12).

16 https://support.esri.com/en/other-resources/gis-dictionary/term/nominal%20data
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Sequential Color Scheme

low high

Figure 12. Example of sequential color scheme?°

3. For data that has a natural mid-point such as zero (e.g., positive and negative growth, land
elevation), it can best be represented by using a diverging color scheme. A typical diverging
color scheme pairs sequential schemes of two different hues that spread from a shared light-
colored midpoint. The colors darken as they reach each extreme (example in Figure 13).

Diverging Color Scheme

negative positive

Figure 13. Example of diverging color scheme?®

The medium for the map can also affect its final colors. A test print onto paper or a check of the
appearance of the map on a monitor/projector should be done to check for any color issues.

When choosing color schemes, it is important to also take into account certain visual impairments
such as color blindness, of which red-green is the most common type, affecting around 5% of males
worldwide and up to 10% in some populations.

Some websites such as Color Oracle!’ and Vischeck!® allow users to see how their maps look to a
colorblind person. Color Brewer!® shows which of the available color schemes on the website are
colorblind safe and also if they are photocopier-, LCD-, or print-friendly.

When creating maps for electronic viewing, it should be noted that individual computer monitors
and projectors present colors differently. This may result in the colors of the map being fine on the
computer it was created on but not on the monitor or projector used for the presentation. It is
therefore important to be aware of such differences and possibly check how the map will appear on
the computer or projector to be used for a particular presentation.

4.3.5 Add labels to the map
In cartography, a label is text placed on or near a map feature that describes or identifies it.2° Labels
on a map do not only name geographic features, but they also help map readers understand the

information being presented.

Two important things to consider when labeling map features are intellectual hierarchy and visual
hierarchy. Intellectual hierarchy is the ranking of importance of the different map features.

17 http://colororacle.org/

18 http://www.vischeck.com/

19 http://colorbrewer2.org/

20 http://wiki.gis.com/wiki/index.php/GIS_Glossary/L (Label)
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Determining this will help create the visual hierarchy of map labels. An example would be the
intellectual hierarchy of administrative divisions: country being the highest, then province, district,
and cities.

Visual hierarchy is the way the map labels are designed to help map readers organize geographical
information. This design makes it easier to know the grouping and categories of map features thus
making it easier to scan the map for information.

There are some basic conventions that can help in proper labeling of a map.?!

e Prioritize the position of point feature labels: 1) above and to the right, then 2) below and to
the right, then 3) above and to the left, then 4) below and to the left. Positioning directly
above, below, or to the sides is not preferred.

e Visually center, increase the letter-spacing and use uppercases to labels area features
(administrative units for example) to reinforce their size/shape.

e Use serif fonts for natural features, e.g., lake or forest, and sans serif fonts for man-made

features, e.g., town or airport.

Label water features in blue and in an italic font.

Distinguish ranked categories by at least two text size points when label sizes are small.

Don’t rotate labels upside-down i.e., all labels should be upright.

Labels should not be smaller than around 6-7 points for printed maps or 9-10 points for maps

displayed on screen.

e If necessary, use one serif and one sans serif font, but don’t use more than one sans serif
font on the map.

4.3.6 Choose the map orientation

Once the preceding steps are done, the next one is to work on the map layout. Some GIS software
requires working on a different window for the map layout than the window where the data are
processed.

Carefully assess how the data is best visualized including whether a portrait (vertical) or landscape
(horizontal) orientation of the map and of the page makes the best use of available space. This is
particularly helpful when choosing the most appropriate map template if already available for either
orientation. Going through all the previous steps should have given a good idea of the map
orientation to be selected.

A map template is a map layout with the position of the map elements predefined as specified by the
author or organization. The text for map elements that changes from one map to another such as
the title, legend, and map production date are left blank although their positions are already fixed in
the layout. The text for map elements that remains the same for all maps such as map production
(author) information, disclaimer, logo and copyright are already supplied.

It is beneficial to create a map template as it makes the creation of thematic maps faster by
eliminating the need to arrange the map elements every time a map is made. It can also serve as the
corporate image of the organization. It is good to have a template prepared in landscape and another
in portrait format.

21 https://www.axismaps.com/guide/labeling
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However, if no map template is available, the placement of other map elements such as title, legend,
scale, etc. has to be taken into account when choosing the orientation.

For example, in the South Esk Reconnaissance Soil Map in Figure 14 ?2,the data that is mapped fits in
a landscape orientation but because of the addition and position of the other map elements, the
portrait orientation was finally chosen.

RECONNAISSANCE SOIL VAP
SOUTH ESK

(SOUTHERN HALF)

Figure 14. Example of portrait map orientation
with horizontally oriented data

It is best to choose the map orientation that would allow the data and other map elements to fit
comfortably on the page.

4.3.7 Fix the other elements of the map layout

Once the orientation is chosen, fix the location of the map elements around the map area. Consult
Chapter 3 above to ensure that all the mandatory and other elements are included in the map.

Ensure that the placement of the map layout elements does not cover the main feature(s) of the map
itself. Arrange the elements in such a way that they are distributed across the whole page and not
crowded in one area.

Similar to map labels, all the text of the map layout elements should be big enough to be readable.
Avoid stylized fonts, if possible, especially for maps for professional use.

2 Doyle, R B 1993: Reconnaissance Soil Map of the South Esk Sheet, Tasmania (southern half). Department of Primary
Industry and Fisheries, Tasmania, Australia.
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Finally, as a rule, legend items labels should be singular nouns.?® Plural labels imply something
different. The most common interpretation of legend item labels that are plural is that there are
multiple geographic features of the same type in a single location.?

4.3.8 Save the final map in the appropriate format

Once the map layout has been finalized, the map should be saved in a file format that would best suit
the end use. The most common file formats for saving are JPEG, BMP, PNG, and PDF.

If there is no need to zoom in the map, it can be saved in JPEG, BMP, or PNG file format. Otherwise,
it is best to save it in PDF format.

It is critical to save the map layout in a sufficiently high resolution so the map is clear in the form it
will be viewed. For printing maps, it is advisable to save at least 300 dots per inch (dpi).

4.3.9 Fix some elements of the map outside the GIS software

Sometimes, the final map layout needs minor editing.

If the source map document or GIS software is not available, the modifications can sometimes be
done using graphics or image editing software. These changes would mostly be repositioning or
adding labels, correcting colors or adding text information.

Image editing software is also sometimes used to improve the aesthetic elements in a map where
this is not possible, or more difficult, using GIS software e.g., adding drop shadows or creating

infographics.

Raster type image files such as JPEG, BMP, and PNG can be edited using Microsoft Paint or Adobe
Photoshop. While vector type files such as PDF and Al can be edited using Adobe Illustrator.

It should be noted that when saving the edited map, some software like Microsoft Paint could cause
a decrease in resolution.

23 https://www.esri.com/arcgis-blog/products/arcgis-pro/mapping/legend-item-labels-singular-or-plural/
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Annex 1 — Examples of good thematic maps

This is an example of a thematic map in portrait orientation.

Population per Municipality and Distribution of Health Facilities Vg":éi‘g,WOHd.He?'th
in the Province of Catanduanes e Arganization

3

i

VIRNCY(Capital)

+

Sources:

Projected Population: Department of Health (DOH) Memorandum No. 2014 - 0008

Health Facilities: Extracted from DOH's National Health Facility Registry (NHFR) on
1 2015. The f some health facilities are

0
yet to be encoded in the registry and therefore these health facilities are not 2 4
represented in the map.

™™l Kilometer

Production: WHO IM/KM team
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted fines on maps represent approximate border lines for which there may not yet be full agreement.

Project: Catanduanes_Region_V_HF.mxd

2015. All rights reserved.
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This is an example of a thematic map in landscape orientation

Population per Municipality and Distribution of Health Facilities
in the Province of Albay
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CITY(OELIGAG)

+
\TAN

Health 2014 - 0008
from DOH's National Health Faciity Registry (NHFR) on
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0 5 10 11 September 2015. The geographic coordinates of some health facilities are
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e ™ el Kilometers: [ represented in the map.
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J Barangay Boundary (NAMRIA, GADM)

Project: Albay_Region_V._HF.mxd

P

Production: WHO IM/KM team

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area
or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may not yet be full agreement.

© WHO 2015. All rights reserved.

24



Annex 2 — Creating a thematic map in ArcMap

This Annex describes the steps in creating a thematic map in ArcMap (version 10.8) without

using a map template.

1. Open ArcMap.

2. When the ArcMap — Getting Started dialog box opens, click New Maps from the left-
side menu then click the icon for the Blank Map. Click OK.

Q ArcMap - Getting Started

Open existing map or make new map using a template

=I- Existing Maps [ My Templates
Recent
Browse for more...
My Templates
=- Templates J
=) Standard Page Sizes
Architectural Pac|
150 (A) Page Siz Blank Map
North American (|
=) Traditional Layouts
Industry
USA
World
Browse for more...

Architectural Page Sizes

ARCH A Landscape ARCH A Portrait

C:\Users\Izay Pantanilla\AppData\Roaming \ESRI\Desktop 10.8\ArcMap \Templates \Normal . mxt

oo
> |imio

oo

&g

Default geodatabase for this map:

[C) Do not show this dialog in the future., oK 1

Cancel

3. Save your new ArcMap document by going to the main menu, click File > Save or by

=

clicking the Save button .

4. Since this is the first time you are saving the document, the Save As dialog box will

open. Go to the folder location you want to save your ArcMap document in.

X

Q Save As
Savein: ‘ y Libraries v] S ¥ v‘ &
ﬁ === Camera Roll ‘—g Documents
L ibran =L, Library
Quick access g Library — gl
- Music =wm|  Pictures
c— Librar L Libran
. SR e =
Desktop
=ww| Saved Pictures m Videos
) .‘/ Library M5 Library
| Libraries
This PC
Network
File name: ty_by District_Magway_Region_22112017.mxd v ‘

| Save |

Save as type: ArcMap Document (*.mxd) ot

Cancel
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Type in the name for of your ArcMap document. Click Save.

IMPORTANT NOTE: Remember to periodically save your ArcMap document as you go
through the next steps. This ensures that your work is saved even if the GIS software
or your computer suddenly crashes.

From the main menu, go to File > Add Data > Add Data... or click the Add Data button

to add the prepared data to your map.

Go to the folder location of your prepared data. Select the data you need then click
Add.

You may add more than one data from the same folder by pressing the Control (Ctrl)
key on your keyboard while clicking on the data you need to add.

You will have to repeat steps 6 and 7 if your data are in different folders.

Make sure to add both the geospatial data and statistical data. Ensure that both use
the same coding scheme to uniquely identify each of the geographic objects present
in both the geospatial and statistical data as this will allow the statistical data to be
joined to the geospatial data.

To join a geospatial data to a table, right-click on the geospatial data, click Join and
Relates > Join...

The Join Data dialog box opens. Choose the appropriate fields (fields containing the
unique identifier) and the correct table to join to the layer.

Join Data X

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?
Join attributes from a table v

1. Choose the field in this layer that the join will be based on:

l ¥

2. Choose the table to join to this layer, or load the table from disk:

[ *2015_Popns’ =]
Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

[ -

Join Options
© Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

(O Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

About joining data Cancel
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10. Add a basemap by going to File > Add Data > Add Basemap... or by clicking the
dropdown button beside the Add Data button and clicking Add Basemap...

=

.[ [1:27,010,395

& V2] B G E S $e . Editor
& AddData... . D@ E
|ES Add Basemap... QJ ' ' i
HBH Add Data From ArcGIS Online.
Add Basemap
= Choose a basemap from ArcGIS
i‘t_r Online. These basemaps are map
= services that require an Internet
<] connection for them to draw in
— your map.
=] [

11. Select the appropriate basemap then click Add.

12. Decide if the GCS or PCS needs to be adjusted to match the map’s purpose. If not,
proceed to step 20. If yes, proceed to the next step.

13. Right-click on the name of the data frame you would like to change the GCS or PCS of
and choose Properties...

= Layers
= 4 Add Data...
=]

&4  MNew Group Layer
v 2,
= & MNew Basemap Layer

= E Copy

Turn All Layers Off
Select All Layers

= Collapse All Layers
Reference Scale 3
Advanced Drawing Options...

Labeling 3
g Convert Features to Graphics...

Activate

L[:r Properties...

Data Frame Properties

Change the properties of this data
frame, such as the coordinate
system it uses.

14. The Data Frame Properties dialog box opens. Click on the Coordinate System tab.
Navigate to the desired coordinate system for your map display. To help narrow down
the choices, you can filter the coordinate systems by performing a Spatial Filter, a
String Filter, or a combination of the two.
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Data Frame Properties *

Frame Size and Posttion
llumination Grids

Feature Cache  Annotation Gpaun
General Data Frame

% v | | Tvoe here to search ~| @) & PR,
D ||& -5t

@) ITRF 2008

) ITRF 2014

3 NSwe 9z-2
@ pz-00.02

@) pz-30.11

3 WGS 1966

) wes 1972

) WGs 1972 TBE
@) WGs 1984

£ Ine 1004 (E115m

Current coordinate system:

GCS_WGS5_1984
WHKID: 4326 Authority: EPSG

Angular Unit: Degree (0.0174532925193433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WES_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298,257223563

Transformations...

cwea || s

15. Select the desired coordinate system from the list and click OK.

Data Frame Properties *

Feature Cache Annotation Groups Extent Indicators Frame Size and Posttion
General Data Frame Coordinate System llumination Grids

v Type here to search ~| @) 8 W ow =k
2 W

—
@ TRF 2008

@) ITRF 2014

3 NSwC oz-2
@ pz-90.02

@ pz-s0.m1

) WGs 1966

& was 1972

) WGs 1972 TBE
) WGs 1984

£ aicc 400 sodasm
e

Current coordinate system:

GCS_WGS_1984
WKID: 4326 Authority: EPSG

Angular Unit: Degree {(0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WES_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298.257223563

Transformations...

Note: Changing the coordinate system of the data frame does not change the native

GCS or PCS of the geospatial data being used to create the map.

16. You will get a warning message when changing from one geographic coordinate
system to another. Click Transformations... button.
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Warning: *

This coordinate system has & geographic coordinate system that differs
from one or more data sources in the map.

alignment and accuracy problems may arise unless there is a correct
transformation between geographic coordinate systems.

Use the Transformations button to I

set or change these transformations. Transformations... I

Do you wish to use this coordinate system anyway?

Yes Mo

("] Don't warn me again in this session

[ ] Don't warn me again ever

17. Choose the appropriate transformation when available or specify a new one. Click OK.

Geographic Coardinate System Transformations x

Convert from:

GCS WGES 1984

OK
Cancel
Into:
GCS_Adindan w Add...
Using (choices are sorted by suitability for the layer's extent):
|=:None:> V| [ MNew...

Method:

About geographic transformations

Note: You can learn more about geographic transformation from this source.?*

18. Click Yes.
Warning: *

This coordinate system has a geographic coordinate system that differs
from one or more data sources in the map.

alignment and accuracy problems may arise unless there is a correct
transformation between geographic coordinate systems.

Use the Transformations button to Transformati
set or change these transformations. ransrarmauans. ..

Do you wish to use this coordinate system anyway?

Yes Mo

("] Don't warn me again in this session

[ ] Don't warn me again ever

24 https://www.esri.com/arcgis-blog/products/product/mapping/about-geographic-transformations-and-how-
to-choose-the-right-one/
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19. Click OK in the Data Frame Properties dialog box.

Data Frame Properties

Annotation Groups
General Data Frame

Feature Cache
Coordinate System

bR ‘ |T‘f'pa here to search

Extent Indicators Frame
llumination Grids

V@@ @

*

Size and Posttion

@) ITRF 2008

) ITRF 2014

@) NSwC 9z-2
@) pz-90.02

@ pz-s0.1

3 WGS 1966

@ wes 1972

() WGs 1972 TBE
) wes 1984

£ wine 1004 r2115m

Current coordinate system:

GCS_WGS_1984
WKID: 4326 Authority: EPSG

Angular Unit: Degree {0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WE5_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298,257223563

Transformations...

Cancel Apply

20. Decide the appropriate mode of representation for your data. (In this example, the

data will be presented as a choropleth map.)

21. Symbolize your data by right-clicking on your geospatial layer then click Properties...

22. The Layer Properties dialog box opens. Go to the Symbology tab. On the left side bar,

choose the mode of representation. Adjust the different parameters. Click OK.

Layer Properties

General Source Selection Display] Symbology |Fields Defintion Query Labels Joins & Relates Time
Show:
F Draw quantities using color to show values._ Import...
Categories Fields Classffication
Q.lartitiec Value: TOT_CASES Matural Breaks (Jenks)
+- Graduated colors
Graduated symbols Nomalization: | none Classes: |5 Classify...
- Proportional symbals
i Dot density Color Ramp: -
Charts
Multiple Attributes Symbol Range Label
1.000000 - 4.000000 1-4
4.000001 - 8.000000 5-8
[ ]3.000001 - 14.000000 9-14
s [ 14.000001 - 43.000000 15-43
I 43000001 - 91.000000 44-91
() Show class ranges using feature values Advanced ~

I 0K || Cancel

HTML Popup

Apply
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23. If you are not satisfied with how your data is symbolized, you may go back to the
Symbology tab to adjust the symbology accordingly.

24. Add labels to your map by right-clicking on the geospatial layer you would like to put

a label on then click Properties...

25. The Layer Properties dialog box opens. Go to the Labels tab. Check the box Label

features in this layer by clicking it.

Layer Properties

(T Label features in this layer

Text String

All features will be labeled using the options specified

General Source Selection Display Symbology Fields DeflnmonOuery Joins & Relates Time  HTML Popup

Method Label all the features the same way

Label Field Reg_Name Expression
Text Symbol
0) Aial 8
H-B U Symbol
Other Options Pre-defined Label Style
Placement Properties Scale Range Label Styles

[ ok | Cancel

X

26. In the Label Field, choose the field from your geospatial data that you would like to
use as the label. Alternatively, you may choose to use an expression to label your data.

27. Adjust the font type and size of the label to suit your map. Click OK.

28. If you are going to add an inset map to your map layout, click /nsert > Data Frame. A
New Data Frame will appear in the Table of Contents.

InsertiSeIection Geoprocessing Customize  Windo

Tile  Title
A Tet
Dynamic T

Neatline...

ii O

Legend...

= Data Frame N H
g

Insert Data Frame

Create a new, empty data frame in
the map. A data frame represents
a geographic location and
contains layers of data.

r

29. Before adding the data/layer for the inset map, ensure that the New Data Frame is
the active data frame. You can tell this by looking at the Table of Contents section.

The data frame in bold font is the active data frame. To switch from one data frame

to another, right-click on the data frame you need to work on and click Activate.

31



Table Of Contents X

ke e 8=

=/ Layers

= NewDataFrame —3 Active data frame

30. Add, symbolize, and label (if needed) the data for the inset map by following the
relevant steps in steps 6 to 27 as necessary.

31. Once all the data are properly symbolized and labeled, proceed to creating the map
layout.

Note: The orientation of the map layout to be created should already be known at this
point.

32. Go to Layout View by going to the main menu, click View > Layout View or by clicking
the Layout View button (second button) at the bottom beside the Table of Contents
pane. The Layout View immediately shows the data you have symbolized and labeled.

View | Bookmarks Insert Selection Geoprocessing

] Data View -

f Layout View [\ |'ﬂ i ) i

n Graphs Layout View e
Reports |

Switches to Layout view, which
| Scroll Bars lets you work with the elements

on your map layout in addition to
Status Bar the data it contains.

Rulers T T

- el e

33. To set the page size, go to the main menu, click File > Page and Print Setup....

I Page and Print Setup... | ‘

: a Print Previ
' rnt Pr e
I Eview, Page and Print Setup

& Print...

- Specify the page size and
Export Map... orientation for this map

Az M. document. You can also specify

that the map will be printed out as

“f Map Document Propertig 3 Map series by setting up
data-driven pages.

[ 1

1..AMMR_TRAINING_UN

34. The Page and Print Setup dialog box will open. In the Map Page Size section,
choose/input the desired paper size and the correct orientation. Click OK.
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Page and Print Setup X

Printer Setup

Name: I=$Vicrosoft Print to PDF v l Properties...
Status: Ready
Type: Microsoft Print To PDF
Where: PORTPROMPT:
Comments:
Paper
Size: [Letter v [ rinter paper
m Printer Margins
Orientation: (@) Portrait (O Landscape Map Page (Page Layout)
J';' ; «| Sample Map Elements
Map Page Size
[[JUse Printer Paper Settings
Page L ) P
: T TN
Standard Sizes: ‘As v ‘
B
: ’ F e
Width: Inches ~ . e =
FAm
Height: 11.69 | |inches v A
Orientation: O Portrait (® Landscape E",v L&y X

Show Printer Margins on Layout  [_] Scale Map Elements proportionally to changes in Page Size

Data Driven Pages... Cancel

35. Visualize the placement of the map elements. If it would help, sketch your planned
layout on paper first. This will give you an idea of how all the map layout elements
look together.

36. To help align the elements as you are positioning them, you can make the grid visible
by clicking View from the main menu and activating the Grid.

37. Once you have an idea of the placement of the map elements, resize the map area
accordingly and move it to the desired position in the layout. To resize, click the map
area to select it and click and drag the tiny box at the corners and sides to the right
size.

Or you can right-click on the map then choose Properties.... The Data Frame Properties
dialog box opens. In the Size and Position tab, input the desired size either by the
actual measurement or by percentage in the Size section. Click OK.
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Data Frame Properties X

General Data Frame Coordinate System lumirgstie =
Feature Cache ~ Annotation Groups ~ Extent Indicators ~ Frame|
Position Size

X: 0.4856 in J Width: 12.1687in
Y: \. 0.4202 ir\: Height: { 9.727in

[[] as Offset Distance [[] As Percentage
Anchor Point: [JPreserve Aspect Ratio
Element Name
Layers

Concel | [ fonl

Note: If you have another data frame for your inset map, it would initially appear in

the middle of the map layout (same as the main map). So that it is not in the way
while you position the other map layout elements, you could click to select it and
drag it outside of the page for the moment.

38. Ensure that the focus of your map is in the center of the map area. Move your map if

itis not centered by using the zoom in, zoom out, and pan buttons on the Tools toolbar

]

-) WK EXA
= \’“0 AR K¥ &

39. To add a border to your map area:

a.

Select the map area by clicking it. From the main menu, click Insert > Neatline....
The Neatline dialog box will open. In the Placement section, select Place around
selected element(s). In the Border section, click the dropdown menu and select
the type of border you want. If you want to set a background color for your map
area, click the dropdown menu in the Background section and choose the
background you want. Click OK.

Neatline X

Placement Border

I (®) Place around selected element(s) I
(O Place around all elements

(O Place inside margins

Background
[C]Create separate neatline element v
2
Group neatline with element(s
Drop Shadow
Gap: Rounding:
- -~ ° v
)| Pts =1l % :
Advanced... Cancel
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b. Or you can right-click on the map then choose Properties. The Data Frame
Properties dialog box opens. In the Frame tab, In the Border section, click the
dropdown menu and select the type of border you want. If you want to set a
background color for your map area, click the dropdown menu in the Background
section and choose the background you want. Click OK.

Data Frame Properties X
General Data Frame Coordinate System s Grids
Feature Cache  Annotation Groups ~ Extent Indicators Size and Position

Border

T— o

Gap X l¥0: pts Y ‘: pts  Rounding: [—0:

Background

VIS Color: -
]

Gap X: 02 pts Y 02| pts  Rounding: 0%

Drop Shadow

[] Draft mode - just show name

Cancel

40. If you have added another data frame for an inset map, click it in the layout and apply
steps 37 —39.

41. To add the map legend, activate the main map area first. From the main menu click
Insert > Legend.... The Legend Wizard dialog box will open. Choose the map layers you
want to appear in the legend then click the forward arrow to add it/them to the
Legend Items box. Click Next.

Legend Wizard X

Choose which layers you want to include in your legend

Map Layers: Legend ltems
Countries already covered [N UM Countries already covered |
Countries to be covered Countries to be covered
TM_WORLD_BORDERS- >>| |World Shaded Refief

Ba

- World Boundaries | 3
World Reference C <
=)- Shaded Relief v
< > << < > ¥

Set the number of columns in your legend: |1 =

Preview

42. Select the color, size, font, and justification of the legend title. Click Next.
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Legend Wizard

X
Legend Title
Legend
Legend Title font properties Title Justification
Color:
i You can use this to
control the justification
Size: |20 v of the title with the rest
of the legend.
Font: [0 Aral v
B 7 U E ===
Preview
< Back Next > Cancel

43. You can set the border, background, drop shadow, gap, and rounding of the legend
area (optional). Click Next.

Legend Wizard

Legend Frame

Border
e
i
Background
I
F
Drop Shadow
o
i
Gap Rounding

(wwz [ odls

Preview

< Back Cancel

44. You can change the size and shape of the symbol patch/es used to represent line and
polygon features in your legend (optional). Click Next.

Legend Wizard

You can change the size and shape of the symbol patch used to represent line
and polygon features in your legend.

Select one or more legend items whose patches you want to change.

Legend ftems:

Patch
Width:  [40.00 | fpts)

Countries to be covered
i ;
World Shaded Relief Height: [20.00 | (pots)

Line:

Area: l:] v

v

Preview

< Back Next > Cancel
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45. You can set the spacing between the patch/es of your legend (optional). Click Finish if
you are done or click Back if you want to change the settings on the previous pages.

Legend Wizard X

Set the spacing between the parts of your legend.
Spacing between:

Title and Legend ltems: (pts.) Tit|e

g 8

Legend ftems: 714 |fpts) I ayer 1 Layer 7
s - Group 1
Columns: 714 |fpts) ==
| Group 2
Headings and Classes: (pts.) - - Chassil; DescipHan]
== |
Labels and Descriptions: (pts.) - -

Patches (vertically): 714 i (pts)

Patches and Labels: 7.14 I(pts.)

Preview

< Back Cancel

46. Position your legend by clicking and holding it then dragging to the desired position.

47.To add a scale, click Insert > Scale Bar... or Scale Text from the main menu. Depending
on which you choose, the Scale Bar Selector or Scale Text Selector dialog box will open.
Choose the scale bar or scale text you want by clicking it.

Scale Bar Selector X
= Preview I}
[} 50 100 200 Miles
———————
Scale Line 2
0 50 100 200 Miles

Scale Line 3
i g ey SO g PO
- ™ .

Stepped Scale Line

e Scale to fit page
Altemating Scale Bar 1 Propetties...
- More Styles -
Altemating Scale Bar 2 Carel Reset
100
—"" v Cancel

48. Click the Properties button to choose the scale settings. Once set, click OK. Then click
OK on the Scale Bar/Text Selector dialog box.

49, To add a north arrow, click Insert > North Arrow... from the main menu. The North

Arrow Selector dialog box will open. Choose the north arrow style you want by clicking
it. Click OK.
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North Arrow Selector X
Preview
N s N
ESRI Notth 3 S
ESR
Scale to fit page
Properties...
ESRI Ncnh 7 ESRI North 8 ESRI North §
More Styles -
Save... Reset
v Cancel

50. Position your north arrow by clicking and holding it then dragging it to the desired
position. Resize the north arrow if necessary.

51. To add border/box to position the title, make sure that the Draw toolbar is visible. If

this is not the case, right-click anywhere on the Toolbar area and click Draw from the
list of toolbars that appears.

Distributed Geodatabase
| Draw P
Edit Vertices
Drawing'.-k .@. A - |;ﬂ']AriaI v|11} vi-B I U iv e v;ﬂ“v . .

52. Click the dropdown menu and choose Rectangle.

Drawing~ R (=) O-1A ~ [01 Arial v|10 vl
D tearse ]
~] Pol
- 1 Polygon Rectangle -
QO Circle )
4 Draw a graphic rectangle. Hold
©  Ellipse down SHIFT as you drag to make
A Line a square.
s Curve
“g FreeHand
e  Marker

53. Click and drag the cursor in the position you want to create the box/border. To resize
the box, click and drag the tiny box at the corners and sides to the correct size.

54. To change the fill and outline colors and the outline width, right-click on the box and

choose Properties. Select the desired fill and outline colors and the outline width. Click
OK.
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Properties X
Symbol Area  Size and Position
Preview:
Fill Color: v
Qutline Color: . -
Outline Width: |1.00 =
Change Symbol...
oK Cancel

55. Repeat steps 52 to 54 to add the border/box for the other map elements (map
production date, disclaimer, additional information, etc.).

56. To add a text, click the dropdown menu beside the letter A in the Draw toolbar and
choose Text.

A -7 |[[0) aial

[A] Text[}

i 2. Splined Text

Callout
Polygon Text
Rectangle Text
Circle Text

e BB U

57. Click the Text cursor in the box you want to put the text in.

ta

58. To edit the text, click the pointer button E on the Draw toolbar. Double-click the
text you want to edit. The (Text) Properties dialog box will open. Enter the necessary
text in the box.
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59.

60.

61.

62.

63.

64.

65.

Properties X

Text  Size and Position

Text:

Text
Fort: 'MaHD.DD = = = =
Angle: |0.00 = Character Spacing: !0.00 =
Leading: |0.00 L=
Rl
About formatting text Change Symbol...
Cancel

To modify the font, click the Change Symbol button. The Symbol Selector dialog box
opens. Make the necessary changes then click OK. Then click OK on the (Text)
Properties dialog box.

Repeat steps 56 to 59 to add the text for the other map elements (map production
date, disclaimer, additional information, etc.)

To add a logo, click Insert > Picture... from the main menu. Go to the folder location of
your logo then click Open.

Resize your logo as necessary and position it where desired.

Review your map layout to make sure that the elements are complete and the overall
look is clean and balanced.

Once you are satisfied with your map, click File > Export Map... from the main menu.

The Export Map dialog box opens. Go to the folder location you want to save your map
layout in.
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Q Export Map

Save in: | r Libraries

Vesrm &

ﬁ === Camera Roll "—:W Documents
L Library L Libra
Quick access g 121D et
Music [ Pictures
)/ Libran .> Libran
Desktop
=ww| Saved Pictures E Videos
L= Library Libra
™ — b >
Libraries
This PC
Net;vork File name: [Magway_Popn_by_Diﬁ_2015_22112017,pdf V| | Save |
Save as type: PDF (*.pdf) v Cancel
<7 Options

General ]FudePagel]SeudyIMvwmdl

Resolution: < |dpi

Output Image Quality {(Resample Ratio)

L
Fast Nomal Best
Ratio: i i

[ Clip Output to Graphics Extent

66. Type in the file name for your final map layout.

67. Select the appropriate file format in the Save as type field.

68. In the Options section below (expand if needed), in the General tab, set the resolution

to at least 300 dpi. Adjust the other settings as needed for your map layout.

69. Click Save.

You have now successfully created your own thematic map using ArcMap.
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Annex 3 — Creating a thematic map in QGIS

This Annex describes the steps in creating a thematic map in QGIS Desktop version 3.34
without using a map template.

1.

2.

3.

8.

Open QGIS.
Create a new map document by going to the main menu, click Project > New.
Save your new map document by going to the main menu, click Project > Save or by

The Choose a QGIS project file dialog box opens. Go to the folder location you want to

clicking the Save button

save your map document in.
Type in the name for your map document. Click Save.

IMPORTANT NOTE: Remember to periodically save your map document as you go
through the next steps. This ensures that your work is saved even if the GIS software
or your computer suddenly crashes.

From the main menu, go to Layer > Add Layer > Add Vector Layer... or click the Add

Vector Layer button = to add the prepared data to your map document.

The Data Source Manager dialog box opens. Go to the folder location of your
prepared data.

() Data Source Manager | Vector *

* Sourca Type
Browser

‘ i Vs ® File Directory Database Protocol: HTTP(S), doud, stc.
]

Raster Encoding Automatic hd

v

E‘S:‘ Mesh Source
. . Vector Dataset{s) D
* Point Cloud

+ Delimited Text

i‘ GeoPackage

+ GPS

,"_' Spatialite

- PostgreSOL

+ MSS0L

Closs Add Help

Select the data you want to add then click Open. (As a shapefile is composed of several
files, choose the file with the “.shp” file extension.)
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You may add more than one data from the same folder by pressing the Control (Ctrl)
key on your keyboard while clicking on the data you need to add.

9. Click Add.

You will have to repeat steps 7 - 9 if your data are in different folders.

Make sure to add both the geospatial data and statistical data. Ensure that both use
the same coding scheme to uniquely identify each of the geographic objects present
in both the geospatial and statistical data as this will allow the statistical data to be
joined to the geospatial data.

10. Once all the needed data are added, close the Data Source Manager dialog box.
11. To join a geospatial data to a table, right-click on the geospatial data, click Properties.

12. The Layer Properties dialog box opens. Click Joins from the left-hand menu then click

| o
the plus sign on the bottom left.

13. The Add Vector Join dialog box opens. Choose the layer to join (statistical data) and
the join and target fields (fields containing the unique identifier). Click OK.

() Add Vector Join X
Join layer f Tot_Cases_HF_ 010425 — Tot_Cases_HF hd
Join field abc HF_ID -
Target field abe HF_ID v

+ | Cache join layer in memory
Create attribute index on join field
Dynamic form

> Editable join layer

» Joined fields

» Custom field name prefix

OK Cancel Help

14. Click Apply then OK in the Layer Properties dialog box.

15. You may add a basemap by going to Web > QuickMapServices from the main menu or

()
by clicking the QuickMapServices button ~ = in the Web toolbar. Select the

amw

appropriate basemap.

43



This step will only work if you have installed the Quick Map Services plugin. If this is
not the case, click Plugins > Manage and Install Plugins... from the main menu. The
Plugins dialog box will open. In the Search field, type “QuickMapServices.” Once it
appears, click it to select it and click the Install plugin button on the lower right side.
Wait for the plugin to install then close the plugin dialog box.

16. Decide if the GCS or PCS needs to be adjusted to match the map’s purpose. If not,
proceed to step 21. If yes, proceed to the next step.

17. From the main menu, go to Project > Properties...

Edit View Layer GSettings Plugins Vec
] New Ctrl+N
New from Template »
Open... Ctrl+ 0O
Open From »
Open Recent »

Close

E Save Ctrl+S

[ save As... Ctrl+Shift+5S
Save To »
Revert...
Snapping Options...
Import/Export 4

" New Print Layout... Ctrl+P
) New Report...

4] Layout Manager...

Layouts »
Models 4
Exit QGIS Ctrl+Q

18. The Project Properties dialog box opens. Click on CRS from the left-hand menu.
Navigate to the desired coordinate system for your map canvas. To help narrow down
the choices, you can filter the coordinate systems by entering the coordinate system
you would like to use or key words.
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(@) Project Properties — CRS
Q

e

\. General

%‘ Metadata

Transformations

T Styles

E Data Sol
#

= Relations

Variables

ﬁ Temporal

&2 Terain

19. Select the desired coordinate system from the list and click OK.

(@ Project Properties — CRS
Q
e

General

%‘ Metadata

Settings

Transformations

'é/ Styles

B oot so
B

] Relations

Variables

@ Macros

“ Temporal

M Terain

e Se

| project Coordinate Reference system (CRS)

No CRS {or unknown/non-Earth projection)

Coordinate Reference System
'WGS 84 (G873)
WGS 84
Adindan
Ammassalik 1958 / Greenland zone 7 east
Yoff
Nanhnic PA15) - Snhara 7 Orantric
Predefined Coordinate Reference Systems
Coordinate Reference System

WGS 84

WGS 84 (CRS84)

WGS 84 (G1150)

WGS 84 (G1674)

WGS 84 (G1762)

WGS 84 (G2139)
4

WGS 84

Properties

* Geographic (uses latitude and longitude for

coordinates)

* Dynamic (relies on a datum which is not

plate-fixed)
o Celectial hach- Farth

Authority ID
EPSG:7658
EPSG:4326
EPSG:4201
EPSG2296
EPSG:4310

IAI1 2015A2500

Authority ID
EPSG4326
OGC.CRS84
EPSG:9055
EPSG:9056
EPSG:9057
EPSG:9755

]

ol

Hide deprecated CRSs

* Geographic (uses latitude and longitude for

coordinates)

* Dynamic (relies on a datum which is not

plate-fixed)
o Calactial hadu- Farth

X
| project Coordinate Reference System (GRs)
No CRS (or unknown/non-Earth projection)

Fiter | O
Recently Used Coordinate Reference Systems
Coordinate Reference System Authority ID E
WGS 84 (G873) EP3G:7658
WGS 84 EP5G:4326 ()
Adindan EPSG:4201
Ammassalik 1958 / Greenland zone 7 east EP5G:2296 (]
Yoff EPSGi4310
Predefined Coordinate Reference Systems Hide deprecated CRSs
Coordinate Reference System Authority ID. E

WGS 84 EPSG:4326

WGS 84 (CRS84) OGC:CRS84

WGS 84 (G1150) EPSG:9055

WGS 84 (G1674) EPSG:9056

WGS 84 (G1762) EPSG:9057

WGS 84 (G2139) EPSG:9755 ¥
< »
WGS 84
Properties

Cancel

Apply Help

Note: Changing the coordinate system of the project does not change the native GCS
or PCS of the geospatial data being used to create the map.

20. You will be prompted to select a geographic transformation to use when changing
from one geographic coordinate system to another (similar to the image below).

Choose the appropriate transformation and click OK.
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@ Select Transformation for TOLKIEN_BRG

Multiple operations are possible for converting coordinates between these two

Coordinate Reference Systems. Please select the appropriate conversion operation,

given the desired area of use, origins of your data, and any other constraints which may

ne r

Source CRS EPSG:4326 - WGS 84

Destination CRS EPSG:4201 - Adindan

Transformation

1] Inverse of Adindan to WGS 84 (1) - INVERSE(EPSG):1100 |9
2|Inverse of Adindan to WGS 84 (7) — INVERSE(EPSG):1106

3|Inverse of Adindan to WGS 84 (4) - INVERSE(EPSG):1103

4
Inverse of Adindan to WGS 84 (1)

Scope: Military survey.
Remarks: Derived at 22 stations. Accuracy 5m in each axis.

Area of use: Eritrea; Ethiopia; South Sudan; Sudan.

Accuracy (meters)

Area of Use

Eritrea; Ethiopia; South Sudan;

South Sudan. Sudan - onshore

Ethiopia.

[ o |

Cancel

Help

Note: You can learn more about geographic transformation from this source.?’

21. Decide on the appropriate mode of representation for your data. (In this example, the

data will be presented as a choropleth map.)

22. Symbolize your data by right-clicking on your geospatial layer then click Properties.

23. The Layer Properties dialog box opens. Click Symbology from the left-hand menu.
From the dropdown menu at the top, choose how to show your data to correspond to

your chosen mode of representation. Adjust the different parameters. Click OK.

s B Merged Features
ource
B inverted Polygons

(f Symbology = 25D

| Embedded Symbols
| €33 Labels 5

(2 Layer Properties — TOLKIEN_BRG - Single Symbol
[ Q | Categorized
Graduated
fi Information {2 Rule-based
r

€D Masks Classes Histogram

N E Symbol ™ Values

’. Diagrams

E Fields

E Attributes Form
Joins

ﬁ Auxiliary Storage

O@ Actions

, Display

Q‘/ Rendering

Legend

‘a Temporal Mode | E:#Equal Count (Quantile)

Variables Classify | |57 | = | Delete All

I =LI Elevation V| Link dlass boundaries

]‘ !‘ Metadata
LY Depende

nd

» Layer Rendering

«  Style ¥

_ OK || Cancel

Classes |5 -

Apply

-

Advanced ¥

Help

25 https://www.esri.com/arcgis-blog/products/product/mapping/about-geographic-transformations-and-how-

to-choose-the-right-one/
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24. If you are not satisfied with how your data is symbolized, you may go back to the
Symbology tab to adjust the symbology accordingly.

25. Add labels to your map by right-clicking on the geospatial layer you would like to put
a label on then click Properties.

26. The Layer Properties dialog box opens. Go to Labels from the left-hand menu. From
the dropdown list at the top, choose Single labels.

Q@ Layer Properties — TOLKIEN_BRG — Labels
No Labels
s €1  Single Labels
rl Infarmation m Rule- Labeiing
Blocki
Source ‘e i
Symbology
be| Labels
D Masks
." 3D View
Diagrams
Fields
! Attributes Form
loins
ﬂ Auxiliary Storage
m Acki Style o oK Cancel Apphy Help
inns _—

27. In the Value field, choose the field from the geospatial layer that you would like to use
as its label. Alternatively, you may choose to use an expression to label your data.

| (2 Layer Properties — TOLKIEN_BRG — Labels *
| (@] Single Labels .
(i Information Value | abE Reg_Name g
¥ Text Sample
a‘:\_ Source
Lorem Ipsum
%, Symbology
Labels M
2 Lorer Ipsum b [1ema |~ ||y~ -
B Masks ~ Text -
ﬁ 30 View .*:‘2 Formatting Font Arial = ‘Ely
&bE Buffer
Diagrams abe Mask Style Regular - ‘Elv
E Fields . Background u Ev 5 Ev B E, T ‘E‘,
Shadow
Attributes x See 10.0000 a ‘Elv
e /  Callouts
‘:‘ Placement Paints - E,
Joins P
S Rendeng - coor | (N | .
g e Auxiliary L
E Storage Opacity 1100.0% E Ey

(“Q Actions

- Display O, Favorites a9 -

Allove HTML formatting

me
Y| e\

Q‘/ Rendering

u Temporal Aa Aa —

Variables Style - oK Cancel Apphy Help
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28. Adjust the font type and size and other settings of the label to suit your map. Click OK.

29. Once all the data are properly symbolized and labeled, proceed to creating the map
layout.

Note: The orientation of the map layout to be created should already be known at this
point.

30. Click Project > New Print Layout from the main menu. A small dialog box will open
asking you to create a unique title for your print layout. If you do not enter a title, one
will be generated automatically for you. Enter a title if you want. Click OK.

() Create Print Layout X

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

0K Cancel Help

31. The Print Layout window opens. Visualize the placement of the map elements. If it
would help, sketch your planned layout on paper first. This will give you an idea of
how all the map layout elements look together.

32. To set the page size and orientation, right-click on the blank page and click Page
Properties... The Page section opens in the Item Properties tab on the lower right side
of the window. Choose or set the page size and choose the orientation.

Layout Item Properties Guides

ltem Properties [=) (]
Page
Size A4 K=
Orientation | Landscape - €
Width 297.000 | €
mm
Height 210.000 X =8

Exclude page from exports {]E'

Background hd

33. To help align the map elements as you are positioning them, you can make the grid
visible by clicking View from the main menu and activating Show Grid.

34. To add your map to the layout, click the Add Map button “% on the Toolbox toolbar.
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35. Click and drag the cursor on the page to delineate the area you want to position the
map area at.

36. You will now see your symbolized data on the map. Check that the focus of your map
is at the center of the map area. Adjust it as necessary.

a. If you just need to pan/move your map, use the Move item content button
on the Toolbox toolbar.

b. If you need to zoom in or out on the map, go back to the main QGIS window (the
one where you symbolized your layers) and use the Zoom In or Zoom Out button
on the Map Navigation toolbar. Then go back to the Print Layout window and click
Set Map Extent to Match Main Canvas Extent button in the Item Properties tab.

Layout Itermn Properties Guides

[tern Properties (&) 3]
Map 1

; 3 = ; ] i

_:.- _-[ _L - pE & :.?. FiT: L |

Repeat these steps until you have centered your map.

37. To add a border around your main map area, go to the Iltem Properties tab and scroll
down to the Frame section. Check the box beside Frame. You may then change the
frame color, thickness, and style as desired.

Layout Item Properties Guides
ltern Properties &) [2€)
Map 1
o & LIS a
w V| Frame
o | - €.
Thickness 0.30 v |mm ¥
Join style m Miter -

. -
38. To add the legend, click the Add Legend button " “ on the Toolbox toolbar. Click,
hold, and drag your mouse to create a box in the location where you want the legend
to appear.

39. If the legend box needs to be repositioned, click, hold, and drag it to the correct
position. Or click it and use the arrow keys on your keyboard to move it to the correct
position.
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40. To edit the legend, select the legend by clicking it in the map template or in the Items

41.

42.

43.

44,

45,

list.

Items Undo Histary

Items B X
@ & Iem

R

|:| Map 1 %

In the Items Properties tab, go to the Legend items section and make sure that the
Auto update button is unchecked. Doing this will allow you to edit the legend items.

¥ Legend items

[] Auto update Update all

To move an item down or up on the legend list, click the item then use the Down or

£\
Up buttons viA found below the list.

If you need to remove a legend item, click the item then click the Minus button

)
If you need to add a legend item, click the Add button ~— . Choose the layer you
want to add from the list that appears then click OK.

)

To rename a legend item, click it then click the Edit button = . Edit the name in the

box that appears then click the Back button <] to go back to the Legend Item
Properties.

Layout Ttem Properties Guides

roperties [
'<] Legend Ttem Properties

Label r

TOLKIEN_ERG

Insert or Edit an Expression...
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46. You can edit the font of the legend items in the Fonts and Text Formatting section by
clicking the Font field of the legend item (Legend Title, Group Heading, Subgroup
Headings, etc.) then selecting your desired font type, style, size, and color. Then click

the Back button <] to go back to the Legend Item Properties.

Layout Ttem Properties Guides
Item Properties @
Legend
w Fonts and Text Formatting =~
Legend Title
- Layout Item Properties Guides
Fant T|t|e fo nt M ltem Properties & &
R = - d Text Format
Group Headings = “ ubo o “
Font Group font ~ Tex -
e = - Font MS Shell DIg 2 e fv
Subgroup Headings Style | Regular > | €
Font = =] =] = =]
Subgroup font ul € [s] € B & | 1 &
Alignment E: - Size 16.0000 ;] &
Item Labels —
Points R ="
Font Item font M =
oo | - <.
Alignment Left v -
Opadty 100.0 % ~ €L
rericoir | (I -
Allow HTML formatting

47. In the Columns section, you can specify if you need one or more columns for your
legend items.

¥ Columns

Count |1 &
[] Equal column widths
[] split layers

48. In the Symbol section, you can change the width and height of the symbols in the

legend.
w Symbol
Symbol width 7.00 mm =
Symbel height 4.00 mm =
Min symbol size 0.00mm =
Mz symbol size 0.00mm -
p ¥ Draw stroke for raster symbols

[ = =]

49. To add a scale bar, click the Add Scale Bar button < on the Toolbox toolbar. Click,
hold, and drag your mouse to create a box in the location where you want the scale
bar to appear. To change its position, click and drag it to the desired position.

51



50. To change the scale bar properties, click on the scale bar to select it. In the Item
Properties tab, modify the style, units, segments, etc.

Layout Item Properties Guides
ltern Properties ]
Scalebar
F
p Main Properties
w Units
Scalebar units Kilometers -
Label unit multiplier 1.000000 :
Label for units km
Mumber format Customize
w Segments
Segments left 0 —
right 2 =
®) Foced width 2.500000 units =
Fit segment width 50.00 mm
130.00 mm
Height 3.00 mm *
gNt segments SUDOIVEIDns ]_
Subdivisions height 1.50 mm

51. To add a north arrow, click the Add North Arrow button A'] on the Toolbox toolbar.
Click and drag the cursor where you want to position the north arrow.

52.In the Item Properties tab, expand the SVG browser section and click the arrows
subfolder. Select the north arrow style you want from the available styles.
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53.

54.

55.

56.

57.

Layout Item Properties Guides
Item Properties 5]
Picture
Raster image ®) SVG imags

w 5VG browser

S\I'GGroups SVG Images
v App Symbols
"] accommodation
amenity
] arrows
backgrounds <¢,
compaonents et
| ] crosses A
emergency
entertainment
food -

——

-5
>
>

)
"\-\__/

Pt
L

""'-
‘—5‘

To add border/box to position the title, click the dropdown menu on Add Shape button

- on the Toolbox toolbar and choose Add Rectangle.
Click and drag the cursor in the position you want to create the box/border. To resize

the box, click and drag the tiny box at the corners and sides to the correct size.

[ ] T

| | ®

ul 1 [l

Repeat steps 53 to 54 to add the border/box for the other map elements (map
production information, disclaimer, additional information, etc.).

To add the title, click the Add Label button — = on the Toolbox toolbar. Click and drag
the cursor inside the title box.

In the Item Properties tab, you can change the text in the Main properties section. You
can change the font type and color, margin, and alignment in the Appearance section.
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Layout Item Properties Guides

Itermn Properties (=)
Label

w Main Properties

Lorem ipsum

Render as HTML

Insert/Edit Expression. .. - Dynamic Test —

w Appearance

Font =
Font color _ v
Harizontal margin 0.00 mm =
Vertical margin 0.00 mm =

Harizontal slignment
Left Center Right @) Justify
Wertical alignmeant

®) Top Middle Bottom

58. Repeat steps 56 to 57 to add the text for the other map elements (map production
information, disclaimer, additional information, etc.)

59. To add a logo, click the Add Picture button “ on the Toolbox toolbar. Click and drag

the cursor where you want to position the logo.

60. In the Item Properties tab, click the Raster image radio button and click the Browse
button. The Select Image File dialog box opens. Go to the folder where the logo image
file is located, select the image, and click Open. Resize and reposition the logo as

needed.
Layout Item Properties Guides
ltern Properties =
Picture

@ Raster image SVG image

[he

61. If you are going to add an inset map to your map layout, first make sure that you are
satisfied with how the main map area looks. Make the necessary changes if necessary.
When done, click the main map area.
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62.

63.

64.

65.

66.

67.

In the Item Properties tab, expand the Layers section. Check the Lock layers and Lock
styles for layers item boxes. This ‘locks’ the map in your map layout and any new
changes you make in the QGIS main window will not affect it.

Layout Item Properties Guides

[tem Properties
Map 1

-~ @ 2

p Main Properties

w Layers

Fallcws map thamea {none) -

| Lock layers @_'

v | Lock styles for layers

Go back to the main QGIS window (the one where you symbolized your layers). Add
and symbolize the data for the inset map by following the relevant steps in steps 6 to
28 as necessary.

Go back to the Print Layout window. Click the Add Map button “* on the Toolbox
toolbar.
Click and drag the cursor on the page to delineate the area you want to position the

inset map at.

If you do not immediately see the layers in the inset map, click the inset map to make
sure it is selected then on the Item Properties tab, click the Set Map Extent to Match
Main Canvas Extent button. You will now see your symbolized data on the inset map.

Layout Item Properties Guides

ltem Properties

Map 2

2 ERER R =

Check that the focus of your inset map is at the center of the map area. Adjust it as
necessary.

a. If you just need to pan/move your map, use the Move item content button
on the Toolbox toolbar.

b. If you need to zoom in or out on the map, go back to the main QGIS window (the
one where you symbolized your layers) and use the Zoom In or Zoom Out button
on the Map Navigation toolbar. Then go back to the Print Layout window and click
Set Map Extent to Match Main Canvas Extent button in the Item Properties tab.
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Layout Item Properties Guides
ltem Properties
Map 2

’-: —-( ?—IL ,...rJ 'I: ' h?- abc w

Repeat these steps until you have centered your map.

68. To add a border around your inset map, click on your inset map to select it then go to
the Item Properties tab and scroll down to the Frame section. Check the box beside
Frame. You may then change the frame color, thickness, and style as desired.

=vout Ttem Properties Guides
ltern Properties =
Map 1
- g s : L] i
2 HE ER LB =
w V| Frame
o [ - €.
Thickness 0.30 & |mm
Join style m Miter -

69. Review your map layout and make sure that the elements are complete, and the
overall look is clean and balanced.

70. Once you are satisfied with your map, click the Layout tab on the right side then
expand the Export settings section. Make sure that the resolution is set to at least 300

dpi.

Layout Ttem Properties Guides
Layout (] [3€]
w Export Settings

4k

Export rescluticn 300 dpi
Print &s raster

Ahways export as vectors

Save workld file

71. Click Layout from the main menu then choose to export your map as an image, PDF,
or scalable vector graphics (SVG) file format.

(Although keep in mind that when exporting to SVG, a message appears warning users
of problems in saving in this format using QGIS.)
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[EVGINE Edit  View ltems Addltemm Atlas  Setting

[F save Project Ctrl+5S i
[ ¢} New Layout... Ctrl+N
L] Duplicate Layout... [

{0 Delete Layout...

[ 4] Layout Manager...
Layouts '
Layout Properties...
Rename Layout...

| f_] Add Pages...

Add ltems from Template...

E Save as Template...

&y Export as Image...
& Export as 5VG..

M Export as PDF...

Printer Page Setup... Ctrl+Shift+P
& Print... Ctrl+P
Close Ctrl+Q

72. Depending on the format you selected, the Save Layout as or Export to [format] dialog
box opens. Go to the folder location you want to save your map layout in.

73. Type in the file name for your final map layout. Click Save.

You have now successfully created your own thematic map using QGIS.
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1. Open ArcMap.

Annex 4 — Creating a map template in ArcMap

This Annex describes the steps in creating a map template in ArcMap (version 10.8).

2. When the ArcMap — Getting Started dialog box opens, click New Maps from the left
side menu then click the icon for the Blank Map. Click OK.

Q ArcMap - Getting Started

Open existing map or make new map using a template

=I- Existing Maps [ My Templates
Recent
Browse for more...
My Templates
=- Templates J
=) Standard Page Sizes
Architectural Pag
15O (A) Page Siz Blank Map
North American (|
=) Traditional Layouts
Industry
USA
World
Browse for more...

Architectural Page Sizes

ARCH A Landscape

ARCH A Portrait

C:\Users\Izay Pantanilla\AppData\Roaming \ESRI\Desktop 10.8\ArcMap \Templates \Normal . mxt

oo
> oo

oo
EERe

Default geodatabase for this map:

[C) Do not show this dialog in the future.,

3. Save your new ArcMap document by going to the main menu, click File > Save or by

=

clicking the Save button .

4. Since this is the first time you are saving the ArcMap document, the Save As dialog box
will open. Go to this folder location to save your map template: <install
drive>:\Program Files (x86)\ArcGIS\Desktop 10.8\MapTemplates

Q Save As
Savein: | gy Libraries vl e rE&
ﬁ === Camera Roll *—g Documents
s L= Libran L Libran
Quick access - =
- Music = Pictures
= Librar o Libran
Desktop
=ww| Saved Pictures m Videos
L Libran Libran
[ | o -
Libraries
This PC
Network
File name: ty_by District_Magway_Region_22112017.mxd V‘ | Save |
Save as type: ArcMap Document (*.mxd) v Cancel

5. Type in the name for your ArcMap document. Click Save.
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Note: If you get a warning message that you do not have permission to save in the C:
drive, save your file in another folder for the moment. Once done with creating the
template, copy/move the file to the location specified above.

IMPORTANT NOTE: Remember to periodically save your map document as you go
through the next steps. This ensures that your work is saved even if the GIS software
or your computer suddenly crashes.

6. Decide on the first map orientation to create a template for. Visualize the placement
of the map elements. If it would help, sketch your planned layout on paper first. This
will give you an idea of how all the map layout elements look together.

7. Go to Layout View by going to the main menu, click View > Layout View or by clicking
the Layout View button (second button) at the bottom beside the Table of Contents
pane.

View | Bookmarks Insert Selection Geoprocessing

a Data View E
f Layout View [% |';| @ i
Graphs Layout View &
n y
Reports L

Switches to Layout view, which

" Scroll Bars lets you work with the elements
i on your map layout in addition to

Status Bar the data it contains.

Rulers r I rl]

" el et

8. To set the page size, go to the main menu, click File > Page and Print Setup....

I Page and Print Setup... N |

= . A\ =
8 Print Preview...

& Print...

Page and Print Setup
Specify the page size and
Export Map... orientation for this map

T E— document. You can also specify
Q Talyze R that the map will be printed out as

*f Map Document Propertig 3 Map series by setting up

data-driven pages.
1..AMMR_TRAINING_UN T T

9. The Page and Print Setup dialog box will open. In the Map Page Size section,
choose/input the desired paper size and orientation. Click OK.
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Page and Print Setup X

Printer Setup
Name: I {vicrosoft Print to PDF | | Properties...
Status: Ready
Type: Microsoft Print To PDF
Where: PORTPROMPT:
Comments:

Paper

Size: [Letter v i I:I Printer Paper

{™™ Printer Margins
Orientation: @ Portrait (O Landscape l:l Map Page (Page Layout)
J‘;‘;- Sample Map Elements

Map Page Size
[Juse Printer Paper Settings

Page

Standard Sizes: ‘AS ¥

Width: Inches ~

Height: 11.69 Inches e

Orientation: O Portrait @ Landscape

how Margins on Layout [ ] Scale Map Elements proportionally to changes in Page Size

Data Driven Pages... Cancel

10. To help align the elements as you are positioning them, you can make the grid visible

by clicking View from the main menu and activating the Grid.

11. Once you have an idea of the placement of the map elements, resize the map area
accordingly and move it to the desired position in the layout. To resize, click the map
area to select it and click and drag the tiny box at the corners and sides to the right
size. (The map area initially covers the whole page.)

B - e - e - - - B RTT R LR T
|

‘

L R e LTt B eCeelesteeieii i a

Or you can right-click on the map then choose Properties. The Data Frame Properties
dialog box opens. In the Size and Position tab, input the desired size either by the

actual measurement or by percentage in the Size section. Click OK.

60



Data Frame Properties

Feature Cache  Annotation Groups

Position

X: 0.48561n |
v | 042020 |
[[] as Offset Distance

Anchor Point:

X

General Data Frame Coordinate System llumination Grids

Extent Indicators  Frame

Size

Width: 12.1687in
Height: ,9i7,27 in
[[] As Percentage

[[Jereserve Aspect Ratio

Element Name

Layers

Concel | [ fonl

12. To add a border to your map area:

a. Select the map area by clicking it. From the main menu, click Insert > Neatline....
The Neatline dialog box will open. In the Placement section, select Place around
selected element(s). In the Border section, click the dropdown menu and select
the type of border you want. If you want to set a background color for your map
area, click the dropdown menu in the Background section and choose the

background you want. Click OK.

Neatline

Placement

(®) Place around selected element(s) I

() Place around all elements

(O Place inside margins

[ Create separate neatline element

Group neatline with element(s

Gap: Rounding:
e Sk
Advanced...

Border

3
! M

Background
5

Drop Shadow
5
z
Cancel

b. Or you can right-click on the map then choose Properties. The Data Frame
Properties dialog box opens. In the Frame tab, In the Border section, click the
dropdown menu and select the type of border you want. If you want to set a
background color for your map area, click the dropdown menu in the Background
section and choose the background you want. Click OK.
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Data Frame Properties X

General Data Frame Coordinate System SrE s Grids
Feature Cache Annotation Groups Extent Indicatorg bize and Position
Border
—
Gap X: 0 pts  Y: =| pts  Rounding: =%

Background
M ? Color: -
Gap X 70: pts Y D < pts  Rounding: 0%
Drop Shadow
153 p -15:2 0:-2

[[] Draft mode - just show name

13. To add an area for inset map, click Insert > Data Frame from the main menu. A New
Data Frame box will appear in the map area.

Insert | Selection Geoprocessing Customize Windo

=/ DataFrame I &
Titl r :
Title
e Insert Data Frame
A Text )
; Create a new, empty data frame in
Dynamic T the map. A data frame represents
[ Neatline... a geographlc location and
contains layers of data.
i Legend... T

14. Resize and position the New Data Frame box to the desired area.
15. To add a border to the inset map, follow step 12.a or 12.b.

16. To add the map legend, activate the main map area first by clicking it. From the main
menu click Insert > Legend.... The Legend Wizard dialog box will open. The list of map
layers will be empty at the moment. Click Next.

62



Legend Wizard

Choose which layers you want to include in your legend

Map Layers: Legend ltems

Set the number of columns in yourlegend: |1 =

Preview

Back Cancel

17. Select the color, size, font, and justification of the legend title. Click Next.

Legend Wizard

Legend Title
Legend

Legend Title font properties Title Justification

You can use this to
control the justification

Size: |20 v of the title with the rest
of the legend.
Font: [[0) Arel <
B r U == =
Preview

< Back Cancel

18. You can set the border, background, drop shadow, gap, and rounding of the legend
area (optional). Click Next.

Legend Wizard

Legend Frame

Border
e
i
Background
T
i
Drop Shadow
g
i
Gap Rounding

(g [ode

Preview

< Back Cancel
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19. Having no symbology patches to change at the moment, just click Next on the
succeeding window.

Legend Wizard X

You can change the size and shape of the symbol patch used to represent line
and polygon features in your legend.

Select one or more legend items whose patches you want to change.

Legend ltems: Patch

| Width: ts.)
Height: (pts.)
Line:
Area:

Preview

< Back Cancel

20. Having no items to change the spacing at the moment, click Finish. As this is a
template, it is just the Legend title and a border around it.

21. Position your legend by clicking and holding it then dragging to the desired position.

22. To add a scale, click Insert > Scale Bar... or Scale Text from the main menu. Depending
on which you choose, the Scale Bar Selector or Scale Text Selector dialog box will open.
Choose the scale bar or scale text you want by clicking it.

Scale Bar Selector X
Preview %
s P

| S P

0 5 100 200 Mies

————t———

Scale Line 2
P T
0 50 100 200 Miles

Scale Line 3

L e s
Stepped Scale Line

i x Scale to fit page

Altemating Scale Bar 1

Properties...
s More Styles ¥
Attemating Scale Bar 2 Save... Reset
100
e v Cancel

23. Click the Properties button to choose the scale settings. Once set, click OK. Then click
OK on the Scale Bar/Text Selector dialog box.

24. If you choose to add a scale bar, and because you are adding a scale bar without map
layers present, a message will appear reminding you that for the scale bar to display
properly, you must specify what units the active data frame is using. Click OK.

64



Creating scale bar X

In order for the scale bar to display properly you must specify what
units the active data frame is using. To do so, choose Data Frame
Properties from the View menu or double-click the data frame’s name in
the Table of Contents, and in the dialog that appears set the Map Units
and Display Units on the General tab.

25. To add a north arrow, click Insert > North Arrow... from the main menu. The North

Arrow Selector dialog box will open. Choose the north arrow style you want by clicking
it. Click OK.

North Arrow Selector X
Preview
N N 5 N
ESRI North 2 ESRI North 3 S

ESRI North 4 ESRI North 5 ESRI North 6

N N N
W/ e h E w 7 %t’;. [ Scale to fit page
S A \ Y Properties...
ESRI North 7 ESRI North 8 ESRI North §
More Styles v

N
Save... Reset
W=i=—E

26. Position your north arrow by clicking and holding it then dragging it to the desired
position. Resize the north arrow if necessary.

27. To add border/box to position the title, make sure that the Draw toolbar is visible. If
this is not the case, right-click on anywhere on the Toolbar area and click Draw from
the list of toolbars that appears.

Distributed Geodatabase
| Draw . |
Edit Vertices
Drawingv“k : @v A;v |;é]AriaI V|'H} vI.B I u i' @" -;E;- . .

28. Click the dropdown menu and choose Rectangle.
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Drawing~ R (=) O-lA ~ I‘O] Arial vl10 vJ
O fecge |
“] Pol
R FAEVOT LAV AT [ Polygon Rectangle Lo
QO Circle )
4 Draw a graphic rectangle. Hold
©  EHllipse down SHIFT as you drag to make
A Line a square.
3 Curve
“1p FreeHand
e Marker

29. Click and drag the cursor in the position you want to create the box/border. To resize
the box, click and drag the tiny box at the corners and sides to the correct size.

e B e a
B 8
S = .

[ & . 9 A

30. To change the fill and outline colors and the outline width, right-click on the box and

choose Properties. Select the desired fill and outline colors and the outline width. Click
OK.

Properties X
Symbol Area  Size and Position

Preview:
Fill Color: v

Outline Color: - -

Outline Width: |1.00 2
: l z = Change Symbol...

0K Cancel Apply

31. Repeat steps 28 to 30 to add the border/box for the other map elements (map
production date, disclaimer, additional information, etc.).

32. To add a text, click the dropdown menu beside the letter A on the Draw toolbar and
choose Text.

A -7 ||0) al
. Text k‘

A
128 Splined Text

Callout
Polygon Text
Rectangle Text
Circle Text

e B E U
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33. Click the Text cursor in the box you want to put the text in.

a

34. To edit the text, click the pointer button E on the Draw toolbar. Double-click the

text you want to edit. The (Text) Properties dialog box will open. Enter the necessary
text in the box.

As the title changes from one map to another, you can type in “MAP TITLE” as place

holder for the moment and this will need to be changed once a new map is created
using this template.

Properties

Text  Size and Posttion

Text:
Text]
Font: ~[Aral 10.00 |l ===
Angle: |0.00 = Character Spacing: !OADO =
Leading: 000 =
About formatting text Change Symbol...
Cancel Appl

35. To modify the font, click the Change Symbol button. The Symbol Selector dialog box

opens. Make the necessary changes then click OK. Then click OK on the (Text)
Properties dialog box.

Symbol Selector %
V] Q @ 28 .  CurentSymbol
search: @) All Styles (OReferenced Styles
ESRI ~ Text
AaBbYyZz
Country 1
Y coor: [/~
AaBbYyZz @) Al N
Country 2 Size: ‘ 10 v
Stle: B 7 U SF
AaBbYyZz
Country 3
Edit Symbol...
AaBbYyZz Save As... Reset
Capital
Style References...
AsBbYyZz
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36.

37.

38.

39.

40.

41.

Repeat steps 32 to 35 to add the text for the other map elements (map production
information, disclaimer, additional information, etc.)

The map production information (except for the map creation date), disclaimer, and
copyright would probably remain the same and do not need to be changed from one
map to another.

For the other map element texts, create a place holder that you will need to change
once a new map is created using this template.

To add a logo, click Insert > Picture... from the main menu. Go to the folder location of
your logo then click Open.

Resize your logo as necessary and position it where desired.

To ensure that the logo remains attached with the template even if the logo image file
is moved to a different folder or the template file is used in a different computer, right-
click on the logo and choose Properties.... In the Picture tab of the Picture Properties
dialog box, check the box for Save Image as Part of Document. Click OK.

Picture Properties X

Picture Area  Frame Size and Posttion

Source

(@ Simple Path (local path, UNC path, or URL)

I Save Image as Part of Document l

Description
JPEG Image

Cancel Aoply

Review your map layout to make sure that the elements are complete, and the overall
look is clean and balanced.

ﬁ .

Once you are satisfied with your map template, click the Save button

You have now successfully created a map template for use in ArcGlIS.

Remember to save your template in the folder specified in Step 4 if not already done.

To create a map template for the other orientation, repeat all the steps but choose a

different orientation in Step 9.
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Annex 5 — Creating a map template in QGIS
This Annex describes the steps in creating a map template in QGIS Desktop version 3.34.

1. Open QGIS.

2. You will later save your work as a map template but to make sure you do not lose your
work due to unfortunate circumstances, save your new map document by going to the

main menu, click Project > Save or by clicking the Save button

3. The Choose a QGIS project file dialog box opens. Go to the folder location you want to
save your map document in.

4. Type in the name for your map document. Click Save.

Remember to periodically save your map document as you go through the next steps

by clicking the Save button

5. From the main menu, click Project > New Print Layout. A small dialog box will open
asking you to create a unique title for your print layout. If you do not enter a title, one
will be generated automatically for you. Enter a title if you want (e.g., Map Template
Landscape or Map Template Portrait). Click OK. The Print Layout window opens.

L Create Print Layout X

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

0K Cancel Help

6. Decide on the map orientation to create a template for. Visualize the placement of
the map elements. If it would help, sketch your planned layout on a paper first. This
will give you an idea of how all the map layout elements look together.

7. To set the page size and orientation, right-click on the blank page and click Page
Properties... The Page section opens in the Item Properties tab on the lower right side
of the window. Choose or set the page size and choose the orientation for your map
template.
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Layout Item Properties Guides
ltem Properties
Page

Size A4

Orientation | Landscape
Width 297.000

Height 210.000

Exclude page from exports

€

Background

1)

1)

8. To help align the elements as you are positioning them, you can make the grid visible
by clicking View from the main menu and activating Show Grid.

9. To add the map area to the layout, click the Add Map button

toolbar.

& on the Toolbox

10. Click and drag the cursor on the page to delineate the area you want to position the

map area at.

11. On the Item Properties tab, scroll down and check the box beside the Frame section
title. This will create a border for the map area and help you visualize its position. (The

default is white background with no border which makes the map area invisible when

not selected.)

Layout Item Properties Guides

[temn Properties
Map 1

12. To add the legend, click the Add Legend button

“"& on the Toolbox toolbar. Click on

the map where you want the legend to appear. As this is a map template, it does have

any legend items yet. To adjust its position, click and drag it to the desired position.
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13. In the Item Properties tab, in the Main Properties section, type ‘Legend’ in the Title
field.

14. Still on the Item Properties tab, scroll down and check the box beside the Frame
section title. This will create a border around the legend and help you visualize its
position. As you do not yet have any legend items, the frame will just be around the
legend title.

w ¥V Frame

- <.
Thickness 0.30 = |mm

Join style m Miter -

[ m =]

15. To add a scale bar, click the Add Scale Bar button ¥ on the Toolbox toolbar. Click
on the map where you want the scalebar to appear. To adjust its position, click and
drag it to the desired location.

16. To change the scale bar properties, click on the scale bar to select it. In the Item
Properties tab, modify the style, units, segments, etc. to your preferred settings.

sycut | ltem Properties | Guides
Item Properties (=]
Scalebar

B Main Properties

w Units
Scalebar units Kilometers A
Label unt mutipher 1.000000 -
Label for units km

Number format Customize

v Segments

3

Segments left 0

right 2

4p| [4»

®) Ficed width 2.500000 units
Fit segment width 50.00 mm
150.00 mm
Height 3.00 mm =
1

1.50 mm

17. To add a north arrow, click the Add North Arrow button A] on the Toolbox toolbar.
Click and drag the cursor where you want to position the north arrow.

18. In the Item Properties tab, expand the SVG browser section and click the arrows
subfolder. Select the north arrow style you want from the available styles.
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19.

20.

21.

22.

23.

ayout Ttem Properties Guides
[tem Properties = 3
Picture
Raster image @) SVG imags
w SVG browser
VG Groups VG Images
+ [ 7] App Symbols
| ] accommodation

amenity A
: arrows ﬂ,\ (A A\
backgrounds (o 4}, )
] components | p ’\l
| ] crosses m A
] emergency
entertainment
food -

/

To add border/box to position the title, click the dropdown menu on the Add Shape

button = on the Toolbox toolbar and choose Add Rectangle.

Click and drag the cursor in the position you want to create the box/border. To resize
the box, click and drag the tiny box at the corners and sides to the correct size.

J ©

Repeat steps 19 to 20 to add the border/box for the other map elements (map
production information, disclaimer, additional information, etc.).

| 3] R

To add the title, click the Add Label button ~ = on the Toolbox toolbar. Click and drag
the cursor in the position you want to create the title inside the box.

In the Item Properties tab, you can change the text in the Main properties section. You
can change the font type and color, margin, and alignment in the Appearance section.

As the title changes from one map to another, you can type in “MAP TITLE” as place
holder for the moment and this will need to be changed once a new map is created
using this template.
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24,

25.

26.

ayout Ttem Properties Guides

[tern Properties (=[]
Label

w Main Properties

Lorem ipsum

Render as HTML

Insert{Edit Expression... - Crynamic Tesxt —

w Appearance

Font =
Horizontal margin 0.00 mm :
- - N
Vertical margin 0.00 mm -

Horizontal alignment
Left Cantar Right &) Justify
Vertical alignment

® Top Middle Bottom

Repeat steps 22 to 23 to add the text for the other map elements (map production
information, disclaimer, additional information, etc.)

The map production information (except for the map creation date), disclaimer, and
copyright would probably remain the same and do not need to be changed from one
map to another.

For the other map element texts, create a place holder that you will need to be
changed once a new map is created using this template.

To add a logo, click the Add Picture button “ on the Toolbox toolbar. Click and drag
the cursor where you want to position the logo.

In the Item Properties tab, click the Raster image radio button and click the Browse
button. The Select Image File dialog box opens. Go to the folder where the logo image
file is located, select the image, and click Open. Resize and reposition the logo if
needed.
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27.

28.

29.

30.

31.

32.

Layout Item Properties Guides
ltern Properties = 3

Picture
[he

Note: QGIS looks for the logo image file in the image source path that is saved in the

® | Raster image SVG image

map template file. If the image file name or location changes, the logo will not
appear the next time you open the map template and you will have to browse for its
new location path. It is therefore advisable to save the logo image file in the same
folder as the map template to make this step easier.

To add an inset map area to the template, click the Add Map button “% on the
Toolbox toolbar.

Click and drag the cursor on the page to delineate the area you want to position the
inset map at.

On the Item Properties tab, check the box beside the Frame section title. This will
create a border for the inset map and help you visualize its position. (The default is
white background with no border which makes the inset map area invisible when not

selected.)
w V| Frame
o | I - <.
Thickness | 0,30 e | |mm -
Join style m Miter -
Review your map layout and make sure that the elements are complete, and the

overall look is clean and balanced.

Once you are satisfied with your map template, click Layout > Save as Template... from

=]
the main menu or click the Save as template button “9  The Save template dialog
box opens.

Go to the folder location where you want to save your template in, type in a file name,
and click Save.

You have now successfully created a map template for use in QGIS.

To create a map template for the other orientation, repeat all the steps but choose
the other orientation in Step 7.
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Annex 6 — Creating a thematic map using a map template in

ArcMap

This Annex describes the steps in creating a thematic map in ArcMap (version 10.8) using a

map template.

1. Open ArcMap.

2. When the ArcMap — Getting Started dialog box opens, click New Maps from the left
side menu then click the icon for the Blank Map. Click OK.

Q ArcMap - Getting Started

=I- Existing Maps
Recent
Browse for more...

My Templates
- Templates
- Standard Page Sizes
Architectural Pag
IS0 (A) Page Siz
North American (|
=) Traditional Layouts
Industry
USA
World
Browse for more...

Open existing map or make new map using a template

[ My Templates

)
Blank Map

Architectural Page Sizes

ARCH A Landscape

ARCH A Portrait

C:\Users\Izay Pantanilla\AppData\Roaming \ESRI\Desktop 10.8\ArcMap \Templates \Normal.mxt

1ol
> o

(7S]

e

[C) Do not show this dialog in the future.

Default geodatabase for this map: What is this?
:\Users\zay Pantanilla\Documents\ArcGIS \Defauit.adb (=]
oK Cancel

3. Save your new ArcMap document by going to the main menu, click File > Save or by

=

clicking the Save button .

4. As this is the first time you are saving the ArcMap document, the Save As dialog box

will open. Go to the folder location you want to save your ArcMap document in.

Q saveAs X
Savein: [y Libraries v @ P Er| W
ﬁ" === Camera Roll 2= Documents
L= =l Librar
Quick access - =
- Music ==| Pictures
= Do Librar Bl Librar
Desktop
=== Saved Pictures Videos
— brar Librar
™ | o i
Libraries
This PC
Net\;vork
File name: ty_by District_Magway_Region_22112017.mxd VI I Save I
Save as type ArcMap Document (*.mxd) ~ Cancel

5. Type in the name for your ArcMap document. Click Save.
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IMPORTANT NOTE: Remember to periodically save your ArcMap document as you go
through the next steps. This ensures that your work is saved even if the GIS software
or your computer suddenly crashes.

6. From the main menu, go to File > Add Data > Add Data... or click the Add Data button

to add the prepared data to your map template.

7. Go to the folder location of your prepared data. Select the data you need then click
Add.

You may add more than one data from the same folder by pressing the Control (Ctrl)
key on your keyboard while clicking on the data you need to add.

You will have to repeat steps 6 - 7 if your data are in different folders.

Make sure to add both the geospatial and statistical data. Ensure that both use the
same coding scheme to uniquely identify each of the geographic objects present in
both the geospatial and statistical data as this will allow the statistical data to be joined
to the geospatial data.

8. To join a geospatial data to a table, right-click on the geospatial data, click Join and
Relates > Join...

9. The Join Data dialog box opens. Choose the appropriate fields (fields containing the
unique identifier) and the correct table to join the layer.

Join Data X

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?
Join attributes from a table s

1. Choose the field in this layer that the join will be based on:

2. Choose the table to join to this layer, or load the table from disk:

[ "2015_Popns' K=
Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

[ v

Join Options
(® Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

(O Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

About joining data Ok Cancel

10. Add a basemap by going to File > Add Data > Add Basemap... or by clicking the
dropdown button beside the Add Data button and clicking Add Basemap...
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T =

&+ .{ [1:27.010,395

¢

& Add Data...

g5 Add Basemap...

VK] EEE @ O $e g ¢ Editor)

CulCuRY!

5 [ | R

BH Add Data From ArcGIS Online.. %J

It

your map.

Add Basemap

Choose a basemap from ArcGIS
Online. These basemaps are map
services that require an Internet
connection for them to draw in

[l

11. Select the appropriate basemap then click Add.

12. Decide if the GCS or PCS needs to be adjusted to match the map’s purpose. If not,

proceed to step 20. If yes, proceed to the next step.

13. Right-click on the name of the data frame you would like to change the GCS or PCS of

and choose Properties...

.

Add Data...
MNew Group Layer

Mew Basemap Layer

Copy

Turn All Layers Off
Select All Layers

Collapse All Layers
Reference Scale
Advanced Drawing Options...

Labeling

Convert Features to Graphics...

Activate

I3

Properties...

Data Frame Properties

Change the properties of this data
frame, such as the coordinate
system it uses.

14. The Data Frame Properties dialog box opens. Click on the Coordinate System tab.

Navigate to the desired coordinate system for your map display. To help narrow down

the choices, you can filter the coordinate systems by performing a Spatial Filter, a

String Filter, or a combination of the two.
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Data Frame Properties *
Feature Cache  Annotation Frame Size and Posttion
General Data Frame Coordinate System llumination Grids

I5 v‘ |T-'DE|TEIE|ESEE|IE|‘I v‘ Q @ ‘IC.J -

@) ITRF 2008

) ITRF 2014

3 NSwe 9z-2
@ pz-00.02

@) pz-30.11

3 WGS 1966

) wes 1972

) WGs 1972 TBE
@) WGs 1984

£ Ine 1004 (E115m

Current coordinate system:

GCS_WGS5_1984
WHKID: 4326 Authority: EPSG

Angular Unit: Degree (0.0174532925193433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WES_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298,257223563

Transformations...

cwea || s

15. Select the desired coordinate system from the list and click OK.

Data Frame Properties *

Feature Cache Annotation Groups Extent Indicators Frame Size and Posttion
General Data Frame Coordinate System llumination Grids

5 v‘ |T-.DE|TEIE|E‘SEE|IE|‘I v‘ a 2 ‘ Gﬁ v 5t

@ TRF 2008

@) ITRF 2014

3 NSwC oz-2
@ pz-90.02

@ pz-s0.m1

) WGs 1966

& was 1972

) WGs 1972 TBE
) WGs 1984

Current coordinate system:

GCS_WGS_1984
WKID: 4326 Authority: EPSG

Angular Unit: Degree {(0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WES_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298.257223563

Transformations...

e

Note: Changing the coordinate system of the data frame does not change the native
GCS or PCS of the geospatial data being used to create the map.

16. You will get a warning message when changing from one geographic coordinate
system to another. Click Transformations... button.
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Note: You can learn more about geographic transformation from this source.?®

Warning:

This coordinate system has & geographic coordinate system that differs
from one or more data sources in the map.

alignment and accuracy problems may arise unless there is a correct
transformation between geographic coordinate systems.

Use the Transformations button to I Transformations

set or change these transformations.

Do you wish to use this coordinate system anyway?

Yes Mo

("] Don't warn me again in this session

[ ] Don't warn me again ever

17. Choose the appropriate transformation when available or specify a new one. Click OK.

18. Click Yes.

Geographic Coordinate System Transformations

Convert from:

GCS_WGS 1984 ak

Cancel

Into:
GCS_Adindan ~ Add...

*

Using (choices are sorted by suitability for the layer's extent):

|=:None:> V| [ MNew...

Method:

About geographic transformations

Warning:

This coordinate system has a geographic coordinate system that differs
from one or more data sources in the map.

alignment and accuracy problems may arise unless there is a correct
transformation between geographic coordinate systems.

Use the Transformations button to

set or change these transformations. Transformations...

Do you wish to use this coordinate system anyway?
[ fes ] Mo

("] Don't warn me again in this session

[ ] Don't warn me again ever

26 https://www.esri.com/arcgis-blog/products/product/mapping/about-geographic-transformations-and-how-

to-choose-the-right-one/
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19. Click OK in the Data Frame Properties dialog box.

Data Frame Properties

Annotation Groups
General Data Frame

Feature Cache
Coordinate System

bR ‘ |T‘f'pa here to search

Extent Indicators Frame
llumination Grids

V@@ @

*

Size and Posttion

@) ITRF 2008

) ITRF 2014

@) NSwC 9z-2
@) pz-90.02

@ pz-s0.1

3 WGS 1966

@ wes 1972

() WGs 1972 TBE
) wes 1984

£ wine 1004 r2115m

Current coordinate system:

GCS_WGS_1984
WKID: 4326 Authority: EPSG

Angular Unit: Degree {0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WG5_1984
Spheroid: WE5_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298,257223563

Transformations...

Cancel Apply

20. Decide on the appropriate mode of representation for your data. (In this example, the

data will be presented as a choropleth map.)

21. Symbolize your data by right-clicking on your geospatial layer then click Properties...

22. The Layer Properties dialog box opens. Go to the Symbology tab. On the left side bar,

choose the mode of representation. Adjust the different parameters. Click OK.

Layer Properties
General Source Selection Displaj Symbology Fields Defintion Query Labels Joins & Relates Time
Show:
Features Draw quantities using color to show values. Import...
Categories Fields Classffication
Q.lartitiec Value: TOT_CASES Matural Breaks (Jenks)
+- Graduated colors
Graduated symbols Nomalization: | none Classes: |5 Classify...
- Proportional symbols
i Dot density Color Ramp: -
Charts
Multiple Attributes Symbol Range Label
1.000000 - 4.000000 1-4
4.000001 - 8.000000 5-8
8.000001 - 14.000000 9-14
s [ 14.000001 - 43.000000 15-43
I 43000001 - 91.000000 44-91
() Show class ranges using feature values Advanced ~
oK || Cancel

HTML Popup

Apply
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23. If you are not satisfied with how your data is symbolized, you may go back to the
Symbology tab to adjust the symbology accordingly.

24. Add labels to your map by right-clicking on the geospatial layer you would like to put

a label on then click Properties...

25. The Layer Properties dialog box opens. Go to the Labels tab. Check the box Label

features in this layer by clicking it.

Layer Properties

(T Label features in this layer

Text String

Label Field Reg_Name

Text Symbol

Other Options

Placement Properties

Scale Range

General Source Selection Display Symbology Fields Definition Query Joins & Relates Time  HTML Popup

Method Label all the features the same way

All features will be labeled using the options specified

Expression

W-8 77U Symbol

Pre-defined Label Style
Label Styles

(=}
=

Cancel

X

26. In the Label Field, choose the field from your geospatial data that you would like to
serve as the label. Alternatively, you may choose to use an expression to label your

27.

28.

29.

data.

Adjust the font type and size of the label to suit your map. Click OK.

If you are going to add an inset map and the template you are going to use has a space
allocated for one, click Insert > Data Frame. A New Data Frame will appear in the Table

of Contents.

Insert‘ Selection Geoprocessing Customize Windo

— Data Frame

Tite  Title

A Tet
Dynamic T

Neatline...

T
i O

Legend...

a=

Insert Data Frame

Create a new, empty data frame in
the map. A data frame represents
a geographic location and
contains layers of data.

r

Before adding the data/layer for the inset map, ensure that the New Data Frame is the

active data frame. You can tell this by looking at the Table of Contents section. The
data frame in bold font is the active data frame. To switch from one data frame to

another, right-click on the data frame you need to work on and click Activate.
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Table Of Contents o x

&8 © &

=4 Layers

= New Data Frame =3 Active data frame

30. Add, symbolize, label (if needed) the data for the inset map by following the relevant
steps in steps 6 to 27 as necessary.

31. Once all the data are properly symbolized and labeled, proceed to creating the map
layout.

Note: The orientation of the map layout to be created should already be known at this
point.

32. Go to Layout View by going to the main menu, click View > Layout View or by clicking
the Layout View button (second button) at the bottom beside the Table of Contents
pane. The Layout View immediately shows the data you have symbolized and labeled.

View | Bookmarks Insert Selection Geoprocessing

] Data View =

f | Layout View [% |?| ;) i

n Graphs Layout View E
Reports

Switches to Layout view, which
Scroll Bars lets you work with the elements
on your map layout in addition to

Status Bar the data it contains.

& [<][<]

Rulers r I 1“1]

" o oestven

L1

33. To select a predefined template, click the Change Layout button
toolbar.

on the Layout

If the Layout toolbar is not visible, right-click anywhere on the Toolbar area and click
Layout from the list of toolbars that appears.

34. The Select Template dialog box opens. To use a template you created, go to the
Templates tab and select the appropriate template from the list. Click Next.
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Select Template X

My Templatehitectural Page Sizes SO (A) Page Sizes North American (ANSI)Pa ¢ | *

Preview

‘Q‘] ABC_Map_Template_Landscape mxd
|@]ABC_Map_Template_Portrait.mxd

<Empty>

£E 28 |C:\Program Files (x86)\ArcGIS\Desktop1D.5'\MapTempIates‘vf\BC_Map_Template_Land‘ B

Back Next > Cancel

35. In the next window, order your data frames to match the number shown on the layout
by using the Move Up or Move Down buttons. This applies if you have more than one
data frame in your map document (e.g., one main map and one inset) or your template
has a space allocated for an inset map. Otherwise, just click Finish.

Data Frame Order x

Order your data frames to match the numbers New Layout
shown on the new layout.

# name

oo
Layers

Move Up Move Down

< Back Cancel

36. You now have your map in your selected map template. Ensure that the focus of your
map is at the center of the map area. Move your map if it is not centered by clicking
on the main map area and using the zoom in, zoom out, and pan buttons on the Tools

QAN
toolbar ’

37. Do the same for the inset map (if you have one) by clicking first on the inset map
before zooming in and out and panning the map.

38. To change the legend, double-click on the legend and the Legend Properties dialog
box opens.
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39. In the General tab, in the Specify Legend Items section, choose the map layer/s you

want to appear in the legend then click the forward arrow to add it/them to the
Legend Items box.

You may also set how the legend items react when changes are made to the map
layers in the Map Connection section.

Legend Properties

General Iems Layout Frame Size and Postion

Title

Legend|

Show Symboal...
Specify Legend Items
Map Layers:

- TM_WORLD_BORDERS-0.3 =
=- Basemap

Legend Ttems:

I:'! Boundaries and Flaces == 1T
: . Warld Boundaries and Places
E Reference
i e World Reference Overlay
- Shaded Relief q
- Warld Shaded Relief

M

e

Map Connection

Only display layers that are checked on in the Table Of Contents
Add a new item to the legend when a new layer is added to the map
Reorder the legend items when the map layers are reordered

[15cale symbols when a reference scale is set

Cancel | [ ooy

40. In the Items tab, you can change how the label of the map layer appears in the legend.

Legend Properties

General Layout Frame Size and Position

Apply settings to selected item(s)

X

Font
Apply to all labels

Select All Select None
General Data

Apply to all labels

Apply to the layer name I:‘

Apply to the heading

Apply to the dass labels

Apply to the dlass descriptions Symbol...
Map Extent Options

D Only show dlasses that are visible in the current map extent

[[]Show feature count

Show thousands separator

Use current index feature as the map extent (data driven pages)

Item Columns
[CJrlace item(s) in a new column

. 1=
Style... Column count for item(s) =

Cancel Aoply
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41. Right-click on the data and click Properties... then Arrangement tab to be able to
change how the map layer’s symbol, label, and description are ordered.

Click the General tab to choose which of the labels of the map layer should appear.
Click OK.

Legend Properties X

General tems Layout Frame Size and Postion

Apply settings to selected item(s)

Font
Select All Select None
Apply to all labels v
General Data

What's This? < H v‘
20k -B 7 U Symbol..
Properties...

Map Extent Options

[C]only show dasses that are visible in the current map extent

[ Show feature count

Show thousands separator

Use current index feature as the map extent (data driven pages)

Item Columns

[CJrlace item(s) in a new column

Column count for item(s) 1k

Style...

Concsl | [ Pony

Legend Item Properties X
Arangement  General

@® | | Label Descn'ptioni
Label | Descn’ptioni‘

Label Description |
Description Label
Description | Label

Description Label

'olololo|o

Cancel

42. In the Layout tab, you can change the gaps between the different items in your legend,
change the size of the patch or symbol, allow text wrapping, and set how to fit the
legend.

43. Once you have set your legend, click OK.
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44. Add the title, map production date, project file name, and additional information (if

needed) by double-clicking on the text placeholder to modify it. The (text) Properties
dialog box opens. Enter the necessary text in the box.

Properties

Text  Size and Posttion

Text:
(Title)}

Fort: [Anal 36.00 J

Angle: {0.00 = Character Spacing: |0.00 5
Leading: 0.00 =

About formatting text Change Symbol..
Carcal | [0

45. To modify the font, click the Change Symbol button. The Symbol Selector dialog box
opens. Make the necessary changes then click OK.

46. Review your map layout to make sure that the elements are complete, and the overall
look is clean and balanced.

47. Once you are satisfied with your map, click File > Export Map... from the main menu.

48. The Export Map dialog box opens. Go to the folder location you want to save your map
layout in.

Q Export Map

Savein:

*

Quick access

[ =
=
- ) Music
) ibrar
e - 5
Desktop
=== Saved Pictures
e Bt
Libraries

This PC

&y

Network File name:

 Libraries

v o rEr &

Camera Roll Documents

Libran

Pictures

Videos
Librar

Magway_Popn_by_Dist_2015_22112017pdf |

I Save I
Save as type: PDF (pdf)

v Cancel
=7 Options

General | Fomnat | Pages | Securty | Advanced |

Resolution: 300 </ dpi
Output Image Quality (Resample Ratio)
v

Fast Nomal Best

Ratio: 11 |

] Clip Output to Graphics Extent
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49. Type in the file name for your final map layout.
50. Select the appropriate file format.

51. In the Options section below (expand if needed), in the General tab, set the resolution
to at least 300 dpi. Adjust the other settings as needed for your map.

52. Click Save.

You have now successfully created your own thematic map using ArcGIS.
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Annex 7 — Creating a thematic map using a map template in
QGIS

This Annex describes the steps in creating a thematic map in QGIS Desktop version 3.34 using
a map template.

1.

2.

3.

Open QGIS.
Create a new map document by going to the main menu, click Project > New.
Save your new map document by going to the main menu, click Project > Save or by

The Choose a QGIS project file dialog box opens. Go to the folder location you want to

clicking the Save button

save your map document in.
Type in the name for your map document. Click Save.

IMPORTANT NOTE: Remember to periodically save your map document as you go
through the next steps. This ensures that your work is saved even if the GIS software
or your computer suddenly crashes.

From the main menu, go to Layer > Add Layer > Add Vector Layer or click the Add

Vector Layer button “ to add the prepared data to your map document.

The Data Source Manager dialog box opens. Go to the folder location of your
prepared data.

() Data Source Manager | Vector *

* Source Type
Browser

\ }ﬂ Wedog 8 File Directory Datzbase Protocol: HTTP(S). doud, etc.

Raster Encoding Automatic =

!I!: Mesh EE D=

- . Vector Dataset(s) D
+ Point Cloud

+ Delirited Text

ﬁ‘ GeoPackage

N : GPS
)"_’ Spatialite
+ PostgreSOL

- MSSCOL Clos= Add Help
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8. Select the data you want to add then click Open. (As a shapefile is composed of several
files, choose the file with the “.shp” file extension.)

You may add more than one data from the same folder by pressing the Control (Ctrl)
key on your keyboard while clicking on the data you need to add.

9. Click Add.

You will have to repeat steps 7 - 9 if your data are in different folders.

Make sure to add both the geospatial data and statistical data. Ensure that both use
the same coding scheme to uniquely identify each of the geographic objects present
in both the geospatial and statistical data as this will allow the statistical data to be
joined to the geospatial data.

10. Once all the needed data are added close the Data Source Manager dialog box.
11. To join a geospatial data to a table, right-click on the geospatial data, click Properties.

12. The Layer Properties dialog box opens. Click Joins from the left-hand menu then click

| o
the plus sign on the bottom left.

13. The Add Vector Join dialog box opens. Choose the layer to join (statistical data) and
the join and target fields (fields containing the unique identifier). Click OK.

) Add Vector Join *
Join layer f Tot_Cases_HF_010425 — Tot_Cases_HF -
Join field abe HF_ID -
Target field abe HF_ID hd

+  Cache join layer in memory
Create attribute index on join field
Dynamic form

[ 3 Editable join layer

> Joined fields

3 Custom field name prefix

oK Cancel Help

14. Click Apply then OK in the Layer Properties dialog box.
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15. Add a basemap by going to Web > QuickMapServices from the main menu or by

@
clicking the QuickMapServices button =

basemap.

inthe Web toolbar. Select the appropriate

This step will only work if you have installed the Quick Map Services plugin. If this is
not the case, click Plugins > Manage and Install Plugins... from the main menu. The
Plugins dialog box will open. In the Search field, type “QuickMapServices.” Once it
appears, click it and click the Install plugin button on the lower right side. Wait for the
plugin to install then close the plugin dialog box.

16. Decide if the GCS or PCS needs to be adjusted to match the map’s purpose. If not,
proceed to step 21. If yes, proceed to the next step.

17. From the main menu, go to Project > Properties...

Edit View Layer GSettings Plugins Vec
] New Ctrl+N
MNew from Template 4
Open... Ctrl+ 0O
Open From »
Open Recent »
Close
F save Ctrl+5
& save As... Ctrl+Shift+S
Save To »
Revert...
Snapping Options...
Import/Export 4
" New Print Layout... Ctrl+P
F New Report...

4] Layout Manager...

Layouts »
Models 4
Exit QGIS Ctrl+Q

18. The Project Properties dialog box opens. Click on the CRS tab. Navigate to the desired
coordinate system for your map canvas. To help narrow down the choices, you can
filter the coordinate systems by entering the coordinate system you would like to use
or key words.
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() Project Properties — CRS

q iject Coordinate Reference System (C)
e No CRS (or unknovin/non-Earth projection)
Filter | O
a Metadata Recently Used Coordinate Reference Systems

Coordinate Reference System Authority ID =
WGS 84 (G873) EPSG:7658
WGS 84 EPSG:4326 <]
Adindan EPSG:4201
Ammassalik 1958 / Greenland zone 7 east EPSG:2296 (<]
% styles Yoff EPSG:4310
Nanhnic (PN15) - Snhare / Nrantric 1811 2015:R2500 al~
E Data Sources Predefined Coordinate Reference Systems Hide deprecated CRSs
B_ retations Coordinate Reference System Authority ID =
— WGS 84 EPSGi4326
Variables WGS 84 (CRS84) OGC:CRS84
WGS 84 (G1150) EPSG:9055
WGS 84 (G1674) EPSG:9056
WGS 84 (G1762) EPSG:9057
WGS 84 (G2139) EPSG:9755 -
= GIS Server ] >
WGS 84
@ o
Properties
+ Geographic (uses latitude and longitude for
coordinates)
* Dynamic (relies en a datum which is not
plate-fixed)
# Celestial hachy Farth
Help
 Project Properties — CRS X
[ Q | Project Coordinate Reference System (CRS)
e General No CRS (or unknown/non-Earth projection)
N Filter | O
% Ristades Recently Used Coordinate Reference Systems
View Settings Coordinate Reference System Authority ID =
WGS 84 (G873) EPSG:7658
WGS 84 EPSG:4326 (<]
. Adindan EPSG:4201
Transformations
Ammassalik 1958 / Greenland zone 7 east EPSG:2296 (<]
Styles Yoff EPSG:4310
Data Sources Predefined Coordinate Reference Systems Hide deprecated CRSs
Relations Coordinate Reference System Authority ID E
WGS 84 EPSG:4326
bles WGS 84 (CRS84) OGC:CRS84
- WGS 84 (G1150) EPSG:9055
- WGS 84 (G1674) EPSG:9056
Macros WGS 84 (G1762) EPSG:9057
WGS 84 (G2139) EPSG:9755 v
« »
WGS 84
@ Temporal
Properties
B Terain « Geographic (uses latitude and longitude for
coordinates)
o) 5o * Dynamic (relies on a datum which is not
¢ plate-fixed)
» Coloctial hadhy: Farth
Help

Note: Changing the coordinate system of the data frame does not change the native

GCS or PCS of the geospatial data in the data frame.

20. You will be prompted to select a geographic transformation to use when changing
from one geographic coordinate system to another (similar to the image below).
Choose the appropriate transformation and click OK.

91



Q Select Transformation for TOLKIEN_BRG

Multiple operations are possible for converting coordinates between these two
Coordinate Reference Systems. Please select the appropriate conversion operation,
given the desired area of use, origins of your data, and any other constraints which may

wee r

Source CRS EPSG:4326 - WGS 84

Destination CRS EPSG:4201 - Adindan

Transformation

11 Inverse of Adindan to WGS 84 (1) — INVERSE(EPSG):1100 | 9

2|Inverse of Adindan to WGS 84 (7) — INVERSE(EPSG):1106 7

3|Inverse of Adindan to WGS 84 (4) - INVERSE(EPSG):1103 6

4

Inverse of Adindan to WGS 84 (1)

Scope: Military survey.

Remarks: Derived at 22 stations. Accuracy 5m in each axis.

Area of use: Eritrea; Ethiopia; South Sudan; Sudan.

Accuracy (meters)

Eritrea; Ethiopia; South Sudan;

South Sudan. Sudan - onshore

Ethiopia.

Area of Use

Cw

N |

Cancel

Help

Note: You can learn more about geographic transformation from this source.?’

21. Decide on the appropriate mode of representation for your data. (In this example, the
data will be presented as a choropleth map.)

22. Symbolize your data by right-clicking on your geospatial data then click Properties.

23. The Layer Properties dialog box opens. Click Symbology from the left-hand menu.
From the dropdown menu, choose how to show your data to correspond to your
chosen mode of representation. Adjust the different parameters. Click OK.

() Layer Properties — TOLKIEN_BRG -

[Q

(i Information

‘{Q Nelllfe

€A Labels

€D Masks

N RN

'l Diagrams
E Fields
E Attributes Form

Joins

ﬁ Auxiliary Storage

@ Actions
@
, Display

Q/ Rendering

a Temporal

Variables

=Ul Elevation

z‘ Metadata
¥ D

T —
:— Single Symbol
E' Categorized

=

;== Rule-based

' Merged Features
n Inverted Polygons
& 550

I

Embedded Symbols

Classes Histogram

Symbol ¥ Values Legend

Mode | E:EEqual Count (Quantile) ~

Classify 1‘1'-;_-',3 = | | Delete All
V| Link class boundaries
» Layer Rendering

+  Style ¥

OK

Cancel

Classes 5 s ‘

Advanced ¥ \

Apply Help

27 https://www.esri.com/arcgis-blog/products/product/mapping/about-geographic-transformations-and-how-

to-choose-the-right-one/
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24. If you are not satisfied with how your data is symbolized, you may go back to the

Symbology tab to adjust the symbology accordingly.

25. Add labels to your map by right-clicking on your geospatial data you would like to put

a label on then click Properties.

26. The Layer Properties dialog box opens. Go to the Labels tab. From the dropdown list,

choose Single labels.

(&) Layer Properties — TOLKIEN_BRG — Labels X
Q No Labets €&
PRl €7 Single Labels
rz Information '.:L Rule- [t
3& Source (g _Bocking
%_,‘" Symbolegy
(@bg| Labels
D Masks
“’ 3D View
i Diagrams
E Fields
E Attributes Form
Joins
ﬁ Auxiliary Storage
Lm P = Style v ok Cancel Apply Help

27. In the Value field, choose the field from the geospatial layer that you would like to use

as its label. Alternatively, you may choose to use an expression to label your data.

() Layer Properties — TOLKIEM_BRG — Labels X
Q (@81 Single Labels -

(-;i Information Value | abe Reg Name = (7S

¥ Text Sample

q’\:\\ Source

Lorem Ipsum
.&/ Symbology

Labels

Lorem Ipsum & ||uma |~ R% - =
€D Masks — =m Texdt .
b
ﬁ 30 View i Formatting Font Arial - E"
abe Buffer
1 Diagrams abe Mask Style Regular b E,
E Fields .Backgruund u éw 5 éw B é" 7 é"
\‘) Shadow
Attributes abe Size 10.0000 = é,
Form 7/ Callouts
G':’ Placement Paints - EW
Joins /
< fendemng oo (N - <.
Opacity oo (o E
CJG HEfEs Allows HTMIL formatting
- DEply L, Favorites a ~| %

Q/ Rendering

a Temporal Aa Aa =

Style  ~* oK Cancel Apphy Help

Variables

33. Adjust the font type and size and other settings of the label to suit your map. Click OK.
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34. Once all the data are properly symbolized and labeled, proceed to creating the map
layout.

Note: The orientation of the map layout to be created should already be known at this
point.

28. To start creating the layout for your map, click Project > Layout Manager... from the
main menu.

29. The Layout Manager dialog box opens. To choose the template, in the New from
Template section dropdown list, choose Specific then click the Browse button.

4| Layout Manager = O s
Show Duplicate Remove R=nams
w Hew from Template
Specific - Crezte...
Orpen template directony User D
Close Hzlp

30. The Select a Template dialog box opens. Go to the folder location of your map
templates. Choose the template for the map orientation that would best fit your data.
Click Open.

() Select a Template X
< v « EXE.. » MAP_T. ~ Search MAP_TEMPLATE P
Organize * New folder =~ 10 @

Name
@l Desktop |

I= Exercise5_Landscape.qpt
L Downloads " Exercise5_Portrait.gpt

= Documents

PN Pictures

~ | Layout templates (*.qpt *QPT) ~

File name: H

31. Click Create in the Layout Manager dialog box then type in a unique print layout title
in the field that appears. (Otherwise, a title will be generated for you.) Click OK.

32. The map template will open in a new window and you will now see your symbolized
data on the map template. Check that the focus of your map is at the center of the
map area. Adjust it as necessary.
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a. If you just need to pan/move your map, use the Move item content button

on the Toolbox toolbar.

b. If you need to zoom in or out on the map, go back to the main QGIS window (the

one where you symbolized your layers) and use the Zoom In or Zoom Out button
on the Map Navigation toolbar. Then go back to the Print Layout window and click
Set Map Extent to Match Main Canvas Extent button in the Item Properties tab.

[tern Properties
Map 1

o |® =2

Layout Itam Properties

Guides

(& %)

Repeat these steps until you have centered your map.

33. To edit the legend, click on the legend in the map template or in the Items list.

Items

ltems
®

LN LS L

M = Legend

<

LN NS L

Item

T

= = = ==

Undo History

Contact information
Additional information

Project file:

The boundaries and names...

(Validity date)
MAP TITLE

<Rectangle=>
<Rectangle>
<Rectangle>
<Rectangle>
Map 1

34. In the Items Properties tab, go to the Legend items section and click the Update all

button to ensure all legend items are listed.

35. Make sure that the Auto update button is unchecked. Doing this will allow you to edit

the legend items.

v Legend items

[] Auto update

Update all

36. To move an item down or up on the list, click the item then use the Down or Up

buttons found below the list.

37. If you need to remove a legend item, click the item then click the Minus button
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38. If you need to add a legend item, click the Add button

. Choose the layer you

want to add from the list that appears then click OK.

39. To rename a legend item, click it then click the Edit button

box that appears then click the Back button

Properties.

= . Edit the name in the

4

to go back to the Legend Item

Layout Ttem Properties

Label

TOLKIEM_BRG

roperties
q Legend Ttem Properties

Guides

Insert or Edit an Expression...

40. You can edit the font of the legend items in the Fonts and Text Formatting section by
clicking the Font field of the legend item (Legend Title, Group Heading, Subgroup
Headings, etc.) then selecting your desired font type, style, size, and color. Then click

the Back button <]

Layout Ttem Properties Guides
Iterm Properties
Legend

w Fonts and Text Formatting

Group Headings

Alignment Left b

Subgroup Headings

Font color

_v

Legend Title
Fors Title font B
Alignment Left -

Fant Group font ~

Font Subgroup font ~
Alignment Left -
Ttem Labels

Font Item font ~
Alignment Left -

to go back to the Legend Item Properties.

Layout Item Properties Guides
ltem Properties 13 3
4 Text Format

Text =
Font MS Shell Dig 2 - Ev
Style Reqular -
uagi(s € B/ € |/
Size 16.0000 —
Points -

o | -

Opadity 100.0 % v

abo °g abe ‘ W

nofinofinofino i noflin

Allow HTML formatting
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41. In the Columns section, you can specify if you need one or more columns for your

legend items.

¥ Columns

Count |1 5 d-_:;
[] Equal column widths
[] spiit layers

42. In the Symbol section, you can change the width and height of the symbols in the

legend.

w Symbol
Symbol width 7.00 mm
Symbol height 4.00 mm
Min symbaol size 0.00mm
Max symbol size 0.00mm

p V| Draw stroke for raster symbols

4p

4p

43. If the legend box needs to be repositioned, click, hold, and drag it to the correct
position. Or click it and use the arrow keys on your keyboard to move it to the correct

position.

44. Add the title map production date, project file name, and additional information (if
needed) by clicking on the text to modify them. The Main properties section of the
Item Properties tab contains the text box where you can enter the necessary text.

Layout | Item Properties
Item Properties
Label

w Main Properties

MAP TITLE

Render as HTML

w Appearance

Font

Font color
Heorizontal margin

Vertical margin

Heorizental alignment
Left ®) Center

Vertical alignment

®) Top Middle

Guides

Insert/Edit Exprassion =

Drynamic Text
0.00 mm
0.00 mm
Right Justify

Bottom

4»
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45. You can modify the appearance of the text in the Appearance section.

46. As noted in Annex 5, QGIS looks for the logo image file in the image source path that

47.

48.

49.

is saved in the map template file. If the template you are using has a logo positioned
but the image is not showing, you will have to browse for the location of the logo
image file.

Click the logo or logo placeholder to select it. In the Item Properties tab, click the
Browse button. The Select Image File dialog box opens. Go to the folder where the
logo image file is located, select the image, and click Open.

Layout Item Properties Guides
[tem Properties @®
Picture

® Raster image SVG image
CHe

Review your map layout and make sure that the elements are complete and the
overall look is clean and balanced.

Once you are satisfied with your map, click the Layout tab on the right side, click the
Layout Properties then expand the Export settings section. Make sure that the
resolution is set to at least 300 dpi.

Layout Ttem Properties Guides

Layout B

» General Settings
» Guides and Grid
v Export Settings

Export resolution 300 dpi

4

Print as raster
Always export as vectors

Save world file

Dol S

Click Layout from the main menu then choose to export your map as an image, PDF,
or scalable vector graphics (SVG) file.

(Although keep in mind that when exporting to SVG, a message appears warning users
of problems in saving in this format using QGIS.)
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[EVGINE Edit  View ltems Addltemm Atlas  Setting

[F save Project Ctrl+5S i
[ ¢} New Layout... Ctrl+N
L] Duplicate Layout... [

{0 Delete Layout...
[ 4] Layout Manager...
Layouts »
Layout Properties...
Rename Layout...
| f_] Add Pages...
Add ltems from Template...

E Save as Template...

&y Export as Image...
& Export as 5VG..

M Export as PDF...

Printer Page Setup... Ctrl+Shift+P
& Print... Ctrl+P
Close Ctrl+Q

50. Depending on the format you selected, the Save Layout as or Export to [format] dialog
box opens. Go to the folder location you want to save your map layout in.

51. Type in the file name for your final map layout. Click Save.

You have now successfully created your own thematic map using QGIS.
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