NORAD supported project in MRRD covering
Capacity Building and Institutional Cooperation in the
field of Hydrogeology for Faryab Province
Afghanistan

GIS Course 4.9
Introduction to Cartography

By Andreas de Jong
December 2013

PURPOSE OF THIS COURSE

The purpose of this course is to provide an introduction to:

The cartographic planning process.

Choosing appropriate data for mapping needs.
The cartographic design principles.

Designing map layouts.
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KEY REFERENCES

ESRI Mapping Centre: www.mappingcenter.esri.com

Harvard University GIS Manual:
http://www.gsd.harvard.edu/gis/manual/style/

ESRI Courses:
= Making Better Map Layouts with ArcGIS
= Layout Design Essentials for ArcGIS 10.1
= Getting Started with Cartographic Representations
= Advanced Techniques for Cartographic Representations
= Designing Maps with ArcGIS (10.1)
= Etc..

Tentative Course Schedule

Day Date Activity
1 10/12/2013 | Opening & Introduction
Morning Lecture: Introduction to cartography
Afternoon Workshop: Hydrogeology Maps
2 11/12/2013 | Practical: Designing map templates
Morning
Afternoon Practical: Designing map legends

TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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“Cartography is the art, science, and ethics of
mapmaking and map use”

Maps are a vehicle that may transfer your ideas
about a place into the mind of a map reader.

This is a powerful yet delicate art. A well-made map
is an instrument that frames a discussion of a place
around the ideas that you feel are important.

Despite the complicated data and analysis that may
underlie it the best map is one that communicates its
specific message to the viewer with a minimum of
effort from the viewer.

Making effective maps involves understanding of
how graphics are translated to ideas in the mind of
the map reader.
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Optical lllusions

Optical lllusions

Optical lllusions
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Earliest Paper Map — West Han Dynasty, China

» Early 2"century BC
> Shows mountains,
> waterways and roads

Map of Hecataeus, Ancient Greece (~500 B.C.)

The Yu Ji Tu (Map of the Tracks of Yu the Great)

Carved in stone

Year 1137 (Song Dynasty)
100 li (Chinese mile) grid
Accurate rivers & canals
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Medieval Atlas, Tabula Rogeriana (1154)
by Muhammad al-Idrisi

It remained the most accurate world map for the next three centuries.

Van Schagen's map of the world, 1689

Modern map of The World

TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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Cartographic Workflow

“A picture is worth 1000 words”

....but what is the message?




Pop v. Soda - “coke”

Pop v. Soda - “pop”

Pop v. Soda - “soda”

Pop v. Soda — “other”

Pop v. Soda

London Neighborhoods (The Economist)
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Public Debt (The Economist)

2011 Esri International User Conference Map:
“Where We’re From”
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TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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Data Considerations

“What data is required for the map?”
“How good is my data?”
“Do | need to collect more data?”

Evaluating geometry and attributes

“What geometry types are available?”
“Do they need to be edited?”
“What are the associated attributes?”

Processing Geometry

Feature to Point
Feature Envelope to Polygon

Feature to Line

Feature to Polygon
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Automatic Feature Validation

Evaluating Scale
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Evaluating Scale

Evaluating Scale

Evaluating Levels of Complexity

Too detailed OK

Evaluating Levels of Complexity

OK Not enough detail
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Choosing a coordinate system

Geographical

Projected

Choosing a coordinate system

Tilted

OK OK
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TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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Design considerations

v" Whatis the ‘look’ & ‘feel’ of the map?
Historical, modern, detailed, simple, technical?

Design considerations

v" What is shown on the map and for what purpose?
v' What is the subject of the map?

= Thematic, reference or schematic maps

= What information does the user require?
v" Who is the map for?

= General audience or technical staff.

= Whatis the appropriate map vocabulary or

terminology?

Design considerations

v" Where will the map be used?
= Office, field, inside a moving vehicle...
= What base layers are required for visualization
and/or navigation purposes (aerial imagery, streets,
land parcel boundaries, etc).
v' Are there any technical limits?
= Colours on computer & print are different.

Design for Purpose: What will the map be used for?

Bad mobile map Good mobile map

Small-Scale Topography: Regional Context




Large Scale Topography 1:10,000 - 1:1,000

Thematic Maps

Quantitative Thematic Maps

3D Maps

Five Primary Design Principles For Cartography

Cartographic Principle 1: Visual Contrast
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Cartographic Principle 1: Visual Contrast

Cartographic Principle 1: Visual Contrast

Cartographic Principle 2: Legibility

Cartographic Principle 2: Legibility

Cartographic Principle 2: Legibility

Cartographic Principle 2: Legibility

London Tube Map of 1908
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Cartographic Principle 2: Legibility

Harry Beck’s 1933 plan of the London Underground

S 67

Cartographic Principle 3:
Figure-ground Organization

Cartographic Principle 3:
Figure-ground Organization

Cartographic Principle 3:
Figure-ground Organization

Cartographic Principle 4: Hierarchical organization

Cartographic Principle 4: Hierarchical organization|
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Cartographic Principle 4: Hierarchical organization

Cartographic Principle 5: Balance

Cartographic Principle 5: Balance

Remember your Audience!

v It should take them < 7 seconds to “get it".

v They do not want to read the legend.

v" They do not want to have to re-read the map title.
v" They want it to look pretty.

Understanding effective use of colour

Clashing Colours
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Colour Harmony

Colour Harmony

The Colour Wheel Monochromatic

Different shades of a single colour.

Colour Harmony

Triadic colours
Spaced evenly on
the colour wheel.

Analogous Colours
Close to each other
on the colour wheel

Colour Harmony

Neutral Colours
Not in the colour wheel.

Complementary Colours
Opposite one another
on the colour wheel

http://colorbrewer2.org

WHYMAP - http://www.whymap.org
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Understanding effective use of colour

BBC — Afghanistan: Security map 19 August 2009

Understanding effective use of colour

Understanding effective use of colour

Designing colour schemes and symbols

v Use familiar symbols, intuitive symbols, or good
explanations for symbols that are not familiar or
intuitive.

Designing colour schemes and symbols

v For qualitative data (signifying difference in type), use
colour hue (e.g., red, green, blue) and shape (e.g.,
points, lines).

Designing colour schemes and symbols

Qualitative Data
(signifying difference in type)
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Designing colour schemes and symbols

v For quantitative data (signifying a difference in
magnitude), size or colour lightness and/or saturation
are your best choices. The eye will intuitively see
larger or darker symbols as more.

Designing colour schemes and symbols

Quantitative
data

(signifying a
difference in
magnitude),

Remember your Audience!

Cartographic Checklist

Source: Aileen Buckley and Kenneth Field, ESRI

v" Do not use colour which are “loud”. 1. Do | know what my map's story is?
v" Do not use colour which “clash”. 2. Am | using the right map projection?
v Use “soft” colours for printed maps. 3. Am | using data at the right level of generalization?
v Make sure there is a contrast between the colours. 4. Is my symbology clear?
v" No one colour should over-balance the picture, unless 5. Do my symbols match my data?
you deliberately want the colour to stick out. 6. Have | used the right text symbols?
7. Does my map have figure-ground organization?
8. Does my map have good visual hierarchy?
O 9. Do | need to add anything else to my map?
10.Has an independent person(s) given their comments?
TOPICS TO BE COVERED Cartographic representations
1. Introduction
2. Cartographic planning process
3. Evaluating data
4. Cartographic design principles
5. Advanced symbology techniques
6. Map text
7. Designing Layouts

Depicted using traditional ArcMap layers  Dapicted using Repressntations
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 06
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Cartographic Representations

Cartographic Representations

Designing Advanced Symbols

TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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Labelling in ArcMap

v’ Labels are placed on the map according to:
=  Geometry.
= Value of the Label text string.
= Text placement rules.
= Prioritization of layers.
v' Labels are dynamic and cannot be edited.
v Annotation
= Stored in a Map or in a Database.
= Editable
v’ Label placement engines
= ESRI Standard
= Maplex Extension
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Labelling in ArcMap

Labels Annotation

Dynamic Static

Managed as | Managed
a group individually

Stored in map | Stored in map

document document or in
GDB

Linked to a May or may not

feature be linked to a
feature

Layer Can be a graphic

property or a feature
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Labelling in ArcMap

GDB = geodatabase data model of ArcGIS FC  =feature classes.
GP = geoprocessing tools in ArcGIS CAD = computer-aided design data formats.
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Label Management — Layer Properties Dialog

Manage labels one layer at a time

Label Manager — Labeling Toolbar

Manage labels as a group

Label Manager — Labeling Toolbar

Point

Polyline

Polygon

Maplex Label Engine (Extension)

- O -
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Text Placed by Maplex Label Engine
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TOPICS TO BE COVERED

Introduction

Cartographic planning process
Evaluating data

Cartographic design principles
Advanced symbology techniques
Map text

Designing Layouts
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What is a Layout?

v" Amap layout is a product you create to share your
map with others.

v" The main elements on a map layout are:
= Map body
= Legend
= Scale indicator
= Title

v" Amap template is a pre-designed layout that can
quickly be modified to create a map product

Layout Terminology

m

Layout Terminology

Layout Design

v Balance
= Margins
=  White Space
= Bounding Boxes
= Alignment

Unbalanced Layout Margins

13

Bounding Box

AT

Alignment

White Space
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Balanced Layout

115

Layout Design

v’ Visual Contrast

Layout Design

v Figure-ground

17

Layout Design

v' Visual Hierarchy

Map Components

v" Map Body
v’ Marginalia, map surrounds & map elements
= Titles
= Legends
= Scale Indicators
= North Arrows
= Detail/overview maps
= Grids & graticules
= Text blocks
= Supporting graphics

119

Legend

20



Hierarchy 1 : Background Layer
Hierarchy 2 : The Reference Layer Hierarchy 3 : Foreground — The Subject of the Map
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Map Output Options

Print directly from ArcMap
Export map to file (PDF, JPG)
Copy to clipboard.

Save as template (*.mxt)

AN NN
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Output Considerations

v Printer Settings
= Paper size
= Paper quality
= Ink
v" ArcMap Print Driver
= Arcpress
=  Windows
= Postscript
v Output File Formats
= Vector
= Raster
= File Format Parameters
v’ Transparency & rasterizing an output

Map Production Management — Template

1. Create a workplan & set deadlines.

Decide on map quality criteria which will not be

compromised.

Set up an efficient data structure.

Concentrate on getting the template right.

Do not start map production until the template is final.

Test the template with data, even if the data is not final.

Print the draft template, receive comments from users

& refine.

8. Repeat until acceptance criteria are met. e.g. 90% of
users understand the map within 7 seconds.

9. Announce the final template.

N
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Map Production Management — Map

-

Load the final data into map template.

2. Map user workshop for quality control of data.

3. Final QC of maps. No changes to map template unless
there is a serious issue.

Map printing +/- lamination.

Write the map report.

Handover of maps & report to users.

ook

Thank you for your attention!
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