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Brief Introduction to GIS Data

Types of Maps

Basic Map Elements

Map Title and Subtitle
Map Legend and Symbols
Map Scale

Map Orientation

Map Composition / Layout

Additional Considerations
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There are three broad categories of data

— Spatial Data

* \Vector — can be points (towns, sample sites) line (streams, roads), or polygon (district, country)
* Raster (a grid of pixels) — represented by the topography data in the map here 2>

— Attribute Data

* Non-spatial properties associated with the location

* Generally represented in the form of a table / database

| Karonga_219 — Features Total: 219, Filtered: 219, Selected: 0

SRR s 7T 2 &P PE =9 e
OBJECTID_T CaselD Age Sex Functional GloballD CreationDa -

1 21 285 82 Male Yes 03%9ea149-f4d2-...  2018-08-14 00:0... mula

2 20 287 32 Male Yes Offd34aa-e339-...  2018-02-13 00:0... mula

3 1 286 63 Male Yes c447f5fb-611c-... | 2018-08-10 00:0... mula

4 10 291 9 Male Yes 9e186ald-albb.. 2018-08-10 00:0... mula

— IVI eta d ata 5 9 328 4 Male Mo 186%eab1-3fbb-... 2018-08-09 00:0... mula
1 277 A2 hdal= Rln I T PR - R T ) 1= 1= T 1y RS

* Provides background information about the data

* Contains vital information that is necessary to use the data with confidence

» Layer Properties — Karonga_219 — Information

Source
Symbology

Labels

Masks

Information from provider

Mame
Path
Source
Storage
Comiment
Encoding
Geometry
CRS
Extent

Unit
Feature count

Identification

Karonga_219

E:'\Box Svnchl. MalawitZ. Rezearchikaronga Mappingi2018Karonga. gdh

E:/Box Sync'L Malawi/2. Research/Karonga_Mapping/2018Karonga.gdb|layername=Karonga_219

CipenFileGDB

UTF-5
Paoint [Point)

EPSG: 32736 - WGS 84/ UTM zone 365 - Projected

587664.32250999960646023,8551035.822 3000001162291 -
6341997 3050000001937 15,8237015. 9513000007 716801

meters
M9
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Basic Introduction to GIS Data
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Vector Data Overview

. desktop.arcgis.com
points Lines
Point data are created using x-y coordinate values ° o
— Example: latitude and longitude of a specific restaurant ° :

Line / Polyline data are created by connecting several points

Polygon data are created by closing lines to define specific ' 9
area
%%— ﬁ:ﬁ
« . . olygons Annotation
To make the data more efficient to work with, the vector e
data were structured in a unique way. One vector GIS data ome snre (| vie
is represented by many files with different file name | Drcviewpane [ Btsorgeicons B Lare on [ oo k;
extensions Napxr;%?ztirnn [TE Details pane h Li:t a Imm{ [EEE D::aillsim - E;T %Size :ItlI Ic-lnn:;;ns to fit | | Hli::dn:nmitems
— .dbf file contains the attribute data (it’s a database file) L =L — nowias
Lo . . . . . «— v <« BOOTCAMP (C:) » DVAC » Dayl » mw_districts v | O Search mw_districts
— .prj file contains projection information for the data (ESRI ArcGIS N
fOI‘mat) B Desktop *  MName Date modified Type
o _ S _ , | Documents (] mw_districts.dbf 8/11/2020 4:06 PM DEF File
— qu f||e contains prOJECUOn |nf0rmat|0n for the data QGIS W|” l" Downloads || mw_districts.prj 8/11/2020 4:06 PM PRI File
understand how to display it on a map (QGIS format) b Music L] mw_districts.qpj 8/11/2020 4:06 PM QP File
. . . . . | Pictures | | mw_districts.ch 8/11/2020 4:06 PM SHP File
— .shp file contains the coordinate values and the geometry relationships - ;;m B mw_,jmtrm._th 8 11/3020 405 DI —
for the data (in this case polygon district boundary) 2 BOOTCAMP (C)
— .shx file stores indexing data for the vector file. Indexing makes it faster AMD
to read (much like using an index page in a book allows you to get to D“:"i
your search topic faster) :w o
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Raster Data Overview

®
CURRENT TEMPERATURES (°F) NOV 30, 2020
-40 -30 .20 10 0 10 20 30 40 50 60 70 80 90 100 110 120
— L o— ' U eeeeesssssme——m O e—— : '

 Raster data is created using pixels in a grid format

— Better suited when representing variables that are
continuously changing spatially.

e Example 1: Color-coded weather map showing temperatures across the
country. The points with temperature values represent major urban
locations.

e Example 2: Regular photograph taken with a camera — is made up of pixels

 Example 3: Satellite image showing a herd of elephants gathered around a
water hole is also pixel based “raster” data

The

IR i 4 Weather
TR i . ' SIS

30 NOV 2020 7:00 PM GMT / 30 NOV 2020 2:00 PM EST : © Mapbox, ® OpenStreetiap

Elephants

A herd of elephants gathers at a watering hole in Addo

Elephant National Park, South Africa. Addo Elephant National
Park is a diverse wildlife conservation park located close to
Port Elizabeth in South Africa. The park is home to over 600
elephants, 400 cape buffaloes, over 48 endangered black
rhinos, and a variety of antelope species. Lions and spotted
hyenas were also reintroduced to the park in 2003.
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Reference maps
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Types of Maps

* Thematic Maps

www.mapbox.com
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Source: Production data from Federal Ministry of Agriculture and Rural
Development/National Bureau of Statistics. Percentage values indicate
percent regional production of total average production from 2008-2012.

www.usda.gov

US DA Foreign Agricultural Service
—_— Global Market Analysis

— International Production Assessment Division



Basic Map Elements

* Maps made for professional use generally
should contain the following cartographic =~ Mettne Border
elements

— Appropriate Map Title

Title

The United States of America

— Subtitle or Short Description
— Main Map Area
— Map Legend

— Map Scale

Scale

— North Arrow

012 3 4

— Proper Labeling

L -
hundreds of
kilometers

— Credit or Data Source Information

{ Conic Projection
trce: U.S. Dept. of State
— An Inset Map
— Neatline Inset Place-name North Arrow Credits
Figure 7.1 Cartographic elements.
— Border

Copyright: CC-BY 2.5 UNICEF



Map Title and Subtitle

Commonly positioned on top of the map

Captivating yet relevant to the theme The Oldest Building in Each US State

Based on Registry of Free-Standing, Manmade Buildings

aaaaaaaaaaaaaaaaa

Short and sweet ‘ : LY -

Kittson|Trading
‘Snelling Round Tower

Conveys the essence of the map

* =" " Henry Whitfield House

i i d Mortonson-Van Leer Log Cabin
is nrlianlleaumLug “ wwwwwwwwwwwwwwwww

Don’t use abbreviations S N g

hhhhhhhhh
1.
@®~- - -Jamestown Church

Avoid using the word “Map”

Map Created by
- QI Christopher Taylor HOuSe i Malcolm Tunnell
rin p

Miudlew‘rn Plantation Century Built (CE)

Size it appropriately so it is neither - { — R

11th Century

uuuuuuu

16th Century

dominating nor hiding in the background e = - = e

18th Century

Subtitle can be used to enhance map
intent or information

the buildings marktlzd on this map.
Source: National Regristry of Historic Places/ Wikipedia
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Map Legend and Symbols

Map legend provides information that is helpful in

making sense of the map Salary You Need to Afford the Average Home in Your State
(Based on a 30-year Mortgage with a 10% Down Payment)

NI
$87,040
SN D
OR

It describes the thematic colors, symbols, and sizes

W\\x

geeeo \

It’s okay to exclude self explanatory symbols

) . . . ’
It’s always provided with thematic maps .

. . ' NY
Generally provided on the right bottom part of the <8
map, but it can be located in other places LB SRR, B
" D&
: $138%440

Annual Salary
Meeded to Afford
the Average Home (%)

20,000 to 29,999 ) @A
Mumber of mobile homes @ 14,000 to 19,999 )

in & county $66.080

a 8,000 to 13,909

. AK
3,000 to 7
S $67,280

> $90,000
$80,000 - $89,999
$70,000 - $79,999

v - N "; "'_ ki DK _,.,!'-*: & .-.: ot
$45!320 T AN TS
, 30,000 to 81,000 o 040 ey
" X 22! _

100 2,995

$60,000 - $69,999

\
1 IS
$1537520
5.0 or more $40,000 - $49,999
U5 72,410 84,9 | 'Y
Parcantage of non-Hispanic Whita paTeant 650 1o 72 3 Article & Sources: |
househalders who lived in 74 Ui , https.//howmuch.net/articles/salary-to-afford-the-average-home-in-your-state
3 ; 50.0 to 649 https://howmuch.net/sources/salary-to-afford-the-average-home-in-your-state h h et
T e https:,//www.zillow.com/mortgage-calculator/ meuc
35010495

Lass than 35.0

Copyright: CC-BY 2.5 UNICEF



Map created by Benjamin Hennig
for Geographical Magazine
wwwyviewsoftheworld.net

Map Legend and Symbols

Tobacco Advertising Policies

RITIE SR

Use of shades of
colors and
symbols (hash,
lines, or dots) to
show multiple
variables is very
effective in
communicating
the point here.

A

W

Smoking Prevalence o ' Policy measures on N
% of population who smoke daily Tobacco Advertising

742l 2835 L ] Noban
: & Ban on national TV, radio and print media
Media ban and some other direct/indirect ban

Ban on all forms of advertising

; Data Source: WHO Global Health Observatory (2015)

-

Data Source: Instilute for Heallh Meatrics and Evaluation (2014)

[ nodata
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A Cartogram Showing 2020 US
Election Results, taking into
consideration population in

each county. Shapes of counties

are distorted in accordance

with the county population.
This clearly brings out the
Urban vs. Rural differences.

Note the “Reference Map”,
which just shows the results by
County — no indication of
number of people living in
urban and rural counties.

Understanding the different
shades of blues and reds in the
map is critical to understanding

the US Political Landscape.

Map Legend and Symbols

US Presidential Election 2020

Results mapped at county level showing the
candidate with the largest vote share in each area

Preliminary results’

Referencemap

Bide Vote share

n of candidate with most votes

78,780,121 votes (50.9%) _

306 electoral votes _ Biden
Trump 0) 50 70 90%

73163140 votes (47.3%) ' I Trump
232 electoral votes

*nutmnﬂrmedﬂna]mult,hstupdmeﬂlﬁ.ﬂwﬂﬂ&ﬁ

Source: httpsgithubcom/favstats/USElection2020-NY T-Results/

|

Gridded population cartogram:
areasresized according to
the total number of people living there
: (Alaska and Hawaii not included)

Map by Benjamin Hennig
wwwyviewsoftheworld.net
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Map Scale

| = -\a\ongaStudy Area
* Map scale is useful in measuring distances and area
on the map and translate to actual ground values i
* There are three different types of scale
representations g .7
— Fractional scale: represented as a ratio of map distance to o :
real-world distance. Units are same on both sides. 8 P s B A
Becomes invalid then the map is enlarged or reduced. TN
1:100 000
— Verbal scale: explains the relation between the map and o s w0 2
earth distances. Can use different units on both sides. Leg;nd ' '
Becomes invalid then the map is enlarged or reduced. " Sieynpgtties
1 cm to 100 km st
— Scale bar: represents the map distance to Earth distance ey
by US|ng graphIC. I ;laztlggigm meters above msl)
0 5 10 | 20 24
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Map Orientation

Helps orient the map with respect to real world directions

Most crucial in the past when navigation was done using
compass and maps

Generally, maps are made with north pointing to the top

QGIS makes it easy to make maps with a variety of North
Arrows

Graticules / Grid lines also help orient by including grid lines
representing standard coordinates such as latitude and
longitude

Inset map lets the user understand the larger geographic
context for the main study area

variety of North Arrows ... V \] .
! K

available in QGIS

Copyright: CC-BY 2.5 UNICEF
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NorthArrow_7 Nortl

hArrow_8 Nort

hArrow_9

NorthArrow_10 NorthArrow_11

32°30'E

Campsites in Mpumalanga
South Africa
24JO’S

15 0 15 30 45 60 75 km
(N N N R

26°0'S

Legend
¥ Major Cities
Camp Sites

—— Rivers and Water Bodies

(] Mpumalanga
[ ] South Africa

Data used in this project were derived
from Open Street Map project and
www.diva-gis.org website.

Map made by: Dr. Suresh
27°30°S



Additional Considerations

Equal Interval Quantiles

Map generalizations allow the cartographer to remove
unnecessary details in the data and create a simplified %

view of the data. Generalization is done through many

processes ke P S
P 15063 42127 B 1505 42127
— Selection and simplification — showing only major cities N |
Standard Deviation Natural Breaks
or national highways I =
[ ] [} [} [} [ ] '—
— Classification — use of a range of colors, intensity, hue,
saturation
— Symbolization — use of different sizes, shapes Eggﬁ?%;;;g =i
B 1 1EE.BE - A2 I =00 - 42127
FI% ge?”s'ﬂ y S—— F'u-p UIESD-HEDE DS ize Shape | Pattern | Hue Value
[ ]145-248 Logical pro essmn e 209-414 = O ¢ = O . O O
249 -521 from low to 415 - 775 - -
=52.2-1-32.? : ‘ 776 - 1050 < G ; o0 00
Tree Species F‘n;ints of Interest % — 'EE'EEE'.E —_— | ——
S e |8 K
] Elm > Alrport <
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When creating a map layout, consider the
following

Select the map template size and shape. Most people
stick to the default 8.5x11 inches (A4 or Letter size) but
you don’t have to

Always customize the layout shape and size based on the
contents you plan to include, the shape of the study
area, and the amount of information that will be
displayed

Making a map much larger will help declutter the map
(try this when you make your map)

Create a well-balanced map that avoids too much white
space left in different parts of the map; avoid packing too
much information on one area and too less in other

Consider the aesthetics and professionalism when it
comes to selecting colors, symbols, and choice of words
to describe or title the map

Remember, in most cases, the map is made for your
audience, not for yourself.

Make sure your map is compatible with the medium for
which it will be used (computer screen vs. projector vs.
print medium)

Don’t complicate the map. Keep it simple silly!

Zambia

Legend
Secondary Roads
Primary Roads
Streams

| Country Boundaries

Topography

(elevation in meters above msl) 4

— 25979 4

— t
24 -

Kilometers
0 40 B8O 160

Zimbabwe

gy

Map Composition / Layout

Mozambique
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End of Session
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