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 Free GIS data sources 

******************* 

 Mapping numerical data & Symbolization 

******************* 

 Exercise: Making maps for presentation 

 



GIS DATA | SOFTWARE | TRAINING (FREE & PAID) 

 Internet 

 diva-gis.org 

mapcruzin.com 

 arcgis.com 

  euratlas.com 

 ArcMap 

 Basemap 

 Virtual Campus 



DIVA-GIS 

•DIVA-GIS is a free computer 

program for mapping and 

geographic data analysis 

 

•DIVA-GIS is particularly useful for 

mapping and analyzing biodiversity 

data, such as the distribution of 

species, or other 'point-

distributions'. It reads and write 

standard data formats such as 

ESRI shapefiles. DIVA-GIS runs 

on Windows and Mac OSX 

http://diva-gis.org/gdata 

http://diva-gis.org/gdata
http://diva-gis.org/gdata
http://diva-gis.org/gdata


MAPCRUZIN 
Free GIS Shapefiles, Software, 

Resources and Geography 

Maps 

http://www.mapcruzin.com/free-turkey-arcgis-maps-shapefiles.htm 

http://www.mapcruzin.com/free-turkey-arcgis-maps-shapefiles.htm
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ARCGIS ONLINE 
 Find, make, and share maps 

 Share your ArcGIS data and services 

 Create webmaps for apps, websites, and 

mobile 

 2011 ESRI User Conference 

http://video.esri.com/watch/673/working-with-arcgis-online 

Sign-in with your ESRI Global Account. 

http://video.esri.com/watch/673/working-with-arcgis-online
http://video.esri.com/watch/673/working-with-arcgis-online
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EURATLAS 

Euratlas sells historical cartography programs 

and maps. You can find here educational 

software like historical atlases and digital 

resources for students, teachers, genealogists, 

scholars, journalists or graphic designers. 

 



ARCGIS ONLINE BASEMAPS 

ready-to-use basemap layers that you can 

add directly to your map for free 

available since version 9.  At version 10, 

you can access them directly with no need 

to register or download links 

include aerial imagery used by Bing Maps, 

Street Map data, USGS topo maps, relief 

maps, and more 



 You must be connected to the internet to 

access them.  The data reside on ESRI’s 

servers – you add them to ArcMap as a service. 

 You cannot download the data and save it on 

your system. 

 The basemaps are free to use for non-

commercial uses; commercial use requires a 

license you can purchase from ESRI. 

ARCGIS ONLINE BASEMAPS 



ESRI VIRTUAL CAMPUS 

(SELF-LEARNING) 
•ESRI offers training resources for anyone 

interested in exploring GIS technology, 

concepts, and applications. 

•Some of the courses are free. 



•These courses include conceptual material 

and presentations, hands-on software 

exercises, and an exams. 

•You need internet connection and ArcGIS 

software to complete course exercises. 



CARTOGRAPHY 

 Cartography  is the study of making maps. 

 Cartography is a form of communication . 

  Aesthetic appeal of a map is equated with its 

communicational value. 

  The measure of a good map is how well it 

conveys information to its readers . 

Goal of the map 

 Audience of the map 

 Source materials of the map 

 



 ArcGIS has a wide range of cartographic 

functions and symbology 

 It provides many ways to display and analyze 

map features 



REFERENCE MAP VS. THEMATIC MAP 

 Reference map (aka multi-purpose map) shows 

the location of many geographic features (e.g. 

topographic map, atlas) 

 

 Thematic map (aka single purpose map) shows 

geographic distribution of a particular theme 

(e.g. world climate region map, precipitation 

map, population density map, landcover map) 

 



THEMATIC MAP 

 a type of map designed to show a particular theme 

connected with a specific geographic area. (physical, 

social, political, cultural, economic, sociological, 

agricultural, or any other aspects of a city, state, 

region, nation, or continent) 

 They provide specific information about particular 

locations. 

 They provide general information about spatial 

patterns. 

 They can be used to compare patterns on two or 

more maps. 

 



Population Age 5 to 17: Chester County, PA 

Each field in the table 

is a theme (variable) 

that can be mapped 



Life Expectancy Among Countries of the World 



 If a theme is measured in the nominal (name) 

scale, it is a qualitative thematic map 

 If a theme is measured in any of the ordinal, 

interval, and ratio scale, it is a quantitative 

thematic map 

 

Nominal level of information tells us simply which 

category (class) a feature belongs to...  

Quantitative attributes are always numeric. 

 

 Thematic Map can be Qualitative or 

Quantitative in Nature 

 



Qualitative – Sales Territories  



Quantitative – Annual Sales by Sales Territory 



 Thematic Mapping is a means of 

communicating information about an area by 

using: 

 Color Shading (for polygons) 

 Line Styles (for lines) 

Marker Symbols (for points) 

 



 Thematic mapping is accomplished through 

symbolization and classification of the data (of 

the variable in the attribute table) 

 



 Symbolization Techniques: 

 Single Symbol  

 

 Unique Value 

 

Graduated Color 

Graduated Symbol 

 Proportional Symbol 

Dot Density 

 

 Charts 

Multiple Attributes 

 

Quantities 



Delaware County Census Block Groups 

All Features 

(block 

groups) are 

given same 

color 

shading 

Single 

Symbol 



Sales Territories by Name 

Each sales 

territory has 

it own 

(unique) 

name and its 

own (unique) 

color code 

Unique Value 



House Value 

Shaded 

polygons 

show 

variation in 

value:  

Also know as 

“choropleth” 

maps 

Graduated 

Color 



Stores by amount of annual sales 

Different size 

marker 

symbols 

represent 

different 

values (low 

to high) 

Graduated Symbol 



Streets by Traffic Volume 

Different size 

marker 

symbols 

represent 

different 

values (low 

to high) 

Graduated Symbol 



•quantitative values are grouped 

into classes 

•directly tied to the data values 

•represent data values more precisely 

•difficulty when you have too many 

values 



Population by Block Group 

Each Dot 

Represents 

100 Persons 

Dot Density 



Stores by proportion of product sales 

Pie Chart or 

Bar Chart 

showing 

several 

different 

attribute 

values at one 

time 

Chart 



MULTIPLE ATTRIBUTES (QUANTITY BY CATEGORY) 

 Sometimes it may be necessary to symbolize 

on two or more fields, with each field 

symbolized differently 



DATA TYPE VS. ARCGIS SYMBOLIZATION 



NOMINAL DATA 

 Describes names of feature 

 Nominal data = names 

 (words, computerspeak: “strings”) 

 name of city, land owner, etc.  

 Single value: same symbol / appearance 

 “visualization” via labels 



CATEGORICAL DATA 

 Places features into distinct 

 categories based on an attribute/ 

 field (here: Road types) 

 Examples: Landuse, types of crop or 

 animals, geologic units 

 ArcGIS: Symbolize as Unique values 

 (limited number of types of objects) 

geologic units 



NUMERICAL DATA 

 Deals with numbers 

 Type A: Ordinal = rank (1., 2., 3., etc.) 

 Examples: Rankings of: cities by population, 

  universities 

 Type B: Decimal numbers (5.1, 2.3) or integers (5, 1) 

 Examples: Length, temperature, population, rainfall 

 Interval/ratio data: need to make classes before 

 mapping (need find class boundary) 

 Show as variations in symbol size, thickness, or 

color (lightness, hue) or combinations 

 

 



DATA CLASSIFICATION OF NUMERICAL DATA 



 Natural Breaks: This classification creates classes according to clusters and 

gaps in the data.  

 Equal Interval: This classification creates classes of equal value ranges.  

 Defined Interval: This classification is like equal interval, but the interval 

chosen determines the number of classes produced instead of the number 

of classes producing the interval.  

 Quantile: This classification creates classes containing an equal number of 

features.  

 Standard Deviation: This classification creates classes according to a 

specified number of standard deviation from the mean value.  

 Manual Method: This classification allows the user to set their own 

preferred class breaks.  

 Geometrical Interval: This classification creates class ranges based on 

intervals that have a geometric sequence based on a multiplier (and its 

inverse)  

By default the values are grouped into 5 classes and the classification method is 

natural breaks. The following describes all classification methods that can be 

selected. 



NATURAL BREAKS 



EQUAL/DEFINES INTERVAL (CLASS) 

Equal: give number of intervals 
Defined: give interval size 

Break 



QUANTILE 

• Each interval contains 
same number of features  
• Can be good for 
comparisons for maps 
with same total number of 
features 



STANDARD DEVIATION 

•Shows deviation from mean 
•Based on “sigma” values 
•Assumes data are normally distributed 
•Good for comparing above/below average 



NORMALIZING CLASSED MAPS 

Number of farms 

Number of farms per sq. mile 
•Divide attribute by <something> 
•Creates % from absolute numbers 



EXCLUDING DATA FROM CLASSIFICATION 

Exclude “Nodata” 
values (here: -99) 



GEOMETRICAL INTERVAL 

•Multiplies each succeeding class boundary by a constant 
•Classes become “wider” 
•Many low numbers, few high numbers 
•Works well for normal distribution 



CHART MAPS 

 Symbol (pie, bar) showing several attributes at 

once 

 Good for showing distributions and proportions 



MULTIPLE ATTRIBUTE MAPS 

USA State subregion and population 



PRESENTATIONS 

 Caroline 

 Towards the implementation of the European Water 

Framework Directive  

 Akif 

 Using GIS for the Optimization of Pupils 

Transportation 


