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Todays Talk 

 

•The history of cartography 

•Combining layers 

•Going digital 

•What is GIS? 

•Measurement systems 

•Data Types (vector, raster etc.) 

•Data examples (base, infrastructure etc.) 

•GIS examples (desktop, web-enabled etc.) 
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The early mapmakers  

Cartography, or mapmaking, predates the art of writing. Maps drawn by ancient 
Babylonians, Egyptians, and Chinese have been found. One of the oldest known maps is 
a Babylonian clay tablet dating from c.2500 B.C., although a map found in on a wall of 
the Catal Huyuk settlement and is said to date back as far as 6200 BC. 
 
 

Babylonian clay tablet 

world map, 600 B.C. 
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The early mapmakers   

Our present system of cartography was established by the Greeks.  
 
Scientific measurements of earth distances by means of meridians and parallels were 
first made by Eratosthenes (3rd Centuary B.C.).  
 
He is remembered for a technique he introduced which enabled him to compute the 
first reliable determination of the true size of the earth. 
 
This technique is based on the observation that the sun is directly overhead at noon 
in Syene in southern Egypt on the first day of summer.  
 
While visiting Syene Eratosthenes apparently stopped at a well and noted that the 
noon sun reflected directly back from the water in the bottom of the well. 
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The early mapmakers  

Since Eratosthenes knew that the 
earth was a sphere, he correctly 
reasoned that if he could determine 
the altitude of the noon sun at some 
other location on the first day of 
summer, AND if he knew the 
distance between these two 
locations, he could compute the 
circumference of the earth as a 
simple ratio.  
 
 
 
 
 
A reconstructed map of the world as 
known by Eratosthenes (3rd Centuary BC). 
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The early mapmakers  

Of the ancient scholars, the mathematician and geographer Ptolemy (2nd centuary. 
A.D.), expounded on the principles of cartography. 
 
His system was followed for many centuries, although his basic error in 
underestimating the earth's size was not corrected until the age of Mercator 
(1500s) 
 
Only the Mediterranean world was represented with any accuracy in early maps. 
During the Middle Ages the European cartographers produced artistic, idealised 
maps. 
 
Arabic mapmakers, notably Idrisi (12th centuary AD.), carried on the work of 
Ptolemy, and the Chinese produced the first printed maps. 
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The early mapmakers  

Three major events contributed to the spectacular renaissance of cartography in 
Europe around 1500 

•the rediscovery and translation into Latin of Ptolemy's Geographia 

•the invention of printing and engraving 

•and the great voyages of discovery.  

•This renaissance was manifested by the work of Gerardus Mercator in the first 
modern world atlas, published in 1570  
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Oldest surviving detailed 
world map from the 8th 

Century COZIP 2013 



Laurentian Sea Atlas or Medici Atlas, 1351 
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Celestial atlas - edited by Jean Fortin (1776), which was used by the Bernese artist Franz Niklaus König  
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Eastern portion of world map 
from Ptolemy, Geographia. 

Florence: Nicolo Todescho, ca. 
1480-82.  COZIP 2013 



The early mapmakers  

Schedel’s World Map July 1493.  



The early mapmakers  

1540 



The early mapmakers  

1640 



The early computers  

1666 



1849 



                                                            

                                                                   

1590 



The early mapmakers  

1904 



Mapping – combining layers – adding data 

                                                            

                                                                   

 
•Maps of the Battle of Yorktown (American Revolution) drawn by the French 
Cartographer Louis-Alexandre Berthier contained hinged overlays to show 
troop movements  
 

•The mid-19th Century "Atlas to Accompany the Second report of the Irish 
Railway Commissioners" showed population, traffic flow, geology and topography 
superimposed on the same base map  
 

•Dr. John Snow used a map showing the locations of death by cholera in central 
London in September, 1854 to track the source of the outbreak to a 
contaminated well - an early example of geographical analysis  
 

Idea of portraying different layers of 
data on a series of base maps, and 
relating things geographically, has been 
around much longer than computers: 
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With more elaborate urban planning in the 19th and early 20th centuries, 
map overlays had become popular. These were translucent paper (and later, 
plastic) sheets upon which maps were drawn or printed. For example, a map 
of site drainage could be overlaid on a topographic map of the site, or on a 
street plan. 

 

The earliest attempt to automate map production was the Atlas of British 
Flora, which used a punch-card tabulator to produce maps on pre-printed 
paper from cards that recorded map coordinates of plant occurrences.  

 

Slightly later work by Bertin (circa 1967) involved modification of IBM 
Selectric typewriters driven by punch-card readers to produce maps with 
proportional symbols.  

Mapping – combining layers – adding data 
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Mapping – combining layers – adding data 

GIS, RS & Internet Technology Applications for Riparian, Coastal & Marine Management 

Selectric typewriters 

COZIP 2013 



Going digital  

 
•computer technology - improvements in hardware, esp. graphics  
 

•development of theories of spatial processes in economic and 
social geography, anthropology, regional science, urban planning 
and construction  
 

•increasing social awareness, education levels and mobility, 
awareness of environmental problems  

 

 

several factors caused a change in mapping 
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Going digital  

 
•Apple 1 - 1976 
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Digital v paper  

Advantages of digital 

 
•Quicker, easier and cheaper to update maps 
•Create maps for specific uses 
•Experiment with different graphic representations 
•Facilitate interactions between statistical analysis and mapping 
•Control classification and generalisation 

 

Limitations of paper 

 
•Original data and crucial information often has to be omitted 
•Several maps sheets may be required for area of interest 
•A printed map is static, spatial analysis very difficult 
•Representations of volume is very difficult 
•Printed map represents an instant in time 
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Pioneers  

The Development of GIS 

 
•Geographic Information System has its roots in Canada. The produced 
one of the earliest GISs, started in the mid '60's  
 

•is a large scale system still operating today, to analyse the data collected 
by the Canada Land Inventory (CLI) and to produce statistics to be used 
in developing land management plans for large areas of rural Canada  
 

•its development provided many conceptual and technical contributions to 
today’s GIS systems 
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What is Geographical Information Systems? 

GIS? 
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What is a GI System?  

Historically… 

•Tools to help import data 

•Database 

•Database management system 

•Tools to transform and analysis spatial 
data 

•Tools for displaying and printing data 

                                                            

                                                                   

Presently… 

•Clients and servers 

•Internet visualisation and open GIS 

•User interface - non expert use 
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GIS functionality  

•Automated mapping 
 

•Data management 
 

•Spatial analysis 
 

•3 Primary Functions 

•Additional Functionality 

•Communications (electronic file transfer etc) 

•Graphical User Interface (GUI) 

•Creation of symbols and other cartographic design features 

•Interface with existing packages 

•Customised programming, e.g. batch conversions etc  
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GIS functionality  

•Represent space in two 
dimensions 
 

•3D integrated into many 
software programs as 
add-on or separate 
visualisation tools 
 

•4D now coming to the 
fore in relation to marine 
research (e.g. temporal 
analysis) 
 
 
 

Typical GIS 

GIS, RS & Internet Technology Applications for Riparian, Coastal & Marine Management 
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GIS functionality  

Maps are often seen as the basis of GIS as they are at the ‘front end’ 
 

They are not the KEY ELEMENT 
 
The Key element is the ability to use georeferencing to tie 
together/relate all the information in a quantitative manner 
 
Useful for research (dissertation) 
 
Information could include 
 

•Graphs 
•Imagery 
•Video footage 
•Text 
•Ground survey data 

 
 
 

Only maps? 



The simple question 

Construction question   Generic question  

Where does the first sample bores go? 
 
What are the soil properties of the 
site? 
 
How are the houses and infrastructure 
distributed on the site? 

Where is object A? 
 
 
Where is object A? 
 
 
Where is object A? 
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The simple question 

Construction question   Generic question  

What proportion of houses to shops on 
the site? 
 
Are there fewer than expected delivery 
problems at different parts of the site? 
 
How many woodlands are there within 
200m of the proposed new motorway? 

How many occurances of type A are 
there within a distance, D, of place 
B? 
 
How many occurances of type A are 
there within a distance, D, of place 
B? 
 
How many occurances of type A are 
there within a distance, D, of place 
B? 
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The simple question 

Construction question   Generic question  

What is the effect of a longer working 
day over a 6month period on the 
productivity of the brick layers on site? 
 
 
What is the rate of erosion likely to be 
in this site in the next 10 years if we 
use Pennant Sandstone for building? 
 
 
What is the long-term effect a new 
construction technique on sites exposed 
to South westerly storms? 

What is the effect of process, P, 
over time, T, for a given scenario, 
S? 
 
 
What is the effect of process, P, 
over time, T, for a given scenario, 
S? 
 
 
What is the effect of process, P, 
over time, T, for a given scenario, 
S? 
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Measurement systems  

Scale   

To show a portion of the 
earths surface on a map it is 
neceasary to reduce the size  
of the original. The extent of 
the reduction is known as the 
scale 
 
1 inch = 1 mile 
 
1 inch = 63,360 inches 
 
1:63360 
 
All refer to the same scale 
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The earth can be assumed as a sphere at small scales (< 1:5,000,000) but at 
large scales (>1:1,000,000) it must be treated as a spheroid (or ellipsoid) 
 
But the earth is not a perfect spheriod so the best estimates of its 
parameters vary depending on the local data used to estimate them 
 
They spheroid used forms part of the datum, which forms part of the 
information which must be provided for a full specification of the reference 
systems. In Ireland we use values calculated by Airy in 1830 (modified in 
1849) 
 
 

Measurement systems 
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Geoid   

Locational data calculated relative to a spheroid are generally sufficient for 
most GIS purposes, however for detailed measurements, especially in 
relation to elevation, it is necessary to make measurements relative to a 
GEOID 
 
 



Measurement systems  

coordinates   

•There are many basic coordinate systems  
 

•These systems can represent points in two-dimensional or three-dimensional 
space.  
 

•René Descartes (1596-1650) introduced systems of coordinates based on 
orthogonal (right angle) coordinates.  
 

•These two and three-dimensional systems used in analytic geometry are 
often referred to as Cartesian systems.  
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Projections  

Basic coordinate system   
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•The most commonly 
used coordinate 
system today is the 
latitude, longitude, and 
height system.  
 

Global Latitude, Longitude, Height  

 

Coordinate systems 
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National Irish National Grid 

  
•The Irish National Grid (ING) is administered by the Ordnance Survey of 
Ireland.  
 

•The ING has been based on a Transverse Mercator projection since the 
1920s.  
 

•The ING is based on the Ireland Datum 1965.  
 

•The true origin of the system is at 53 degrees, 30 minutes north latitude 
and 8 degrees west longitude.  
 

•The false origin is 200 km west and 250 km south of the true origin.  
 

•Scale at the central meridian is 1.000035.  
 

 

Measurement systems 

COZIP 2013 



National Irish National Grid 

 

Measurement systems 

178711-72641 
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GIS data types 

Data for a GIS comes in three basic forms: 
 
Spatial data—what maps are made of 
Spatial data, made up of points, lines, and areas, is 
at the heart of every GIS. Spatial data forms the 
locations and shapes of map features such as 
buildings, streets, or cities.  
Tabular data—adding information to maps 
Tabular data is information describing a map 
feature. For example, a map of customer locations 
may be linked to demographic information about 
those customers.  
Image data—using images to build maps 
Image data includes such diverse elements as 
satellite images, aerial photographs, and scanned 
data—data that's been converted from paper to 
digital format.  
 



GIS data types 

In addition, this data can be further classified into two types of data models: 

•Raster data  
Continuous numeric values, such as elevation, and continuous 
categories, such as building types, are represented using the raster 
model. 

•Vector data  
Discrete features, such as customer locations and data summarised 
by area, are usually represented using the vector model.  
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 Information from remote sensing 

system that has been interpreted by 

a computer to produce rows of 

uniform cells coded according to 

data values. An example would be 

land cover classification.  

 

 Each cell is called a pixel and has a 

value. The pixel may represent a 

spatial area, such as 10m * 10m 

square. 

 

 Manipulated quickly by computer 

GIS data types 

Raster 
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• Vector data is more visually appealing 

than raster data. It can have the 

appearance of more traditional hand-

drafted maps.  

 

• Vector digital data have been captured 

as points, lines (a series of point 

coordinates), or polygons (shapes 

bounded by lines).  

 

• Database integral part of vector data 

 

 

Vector 

GIS data types 

COZIP 2013 



Vector & Raster 

River 

River chemistry 



Raster or vector? 

 
While any feature type can 
be represented using either 
model, discrete features, 
such as customer locations, 
harbour locations or others, 
and data summarised by 
area such as postal code 
areas or lakes, are usually 
represented using the 
vector model.  
 
Continuous categories, such 
as soil type, rainfall, or 
elevation, are represented 
as either vector or raster. 
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GIS Data Examples 

Baseline data such as coastline & counties 
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Baseline mapping 

1:50,000 raster                            1:50,000 vector                   6 inch historical raster 
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Landcover change 

CORINE 
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Point in time imagery 

Imagery 

•Aerial Photography 

•Satellite Imagery 
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3-D modelling 

Digital elevation data, e.g. 10m, 25m & 50m resolutions 
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Visualisations 
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Case Study - Coastal Remote Sensing & GIS 
Filling the data gap – generating baseline information 
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CMRC Coastal Access  

Database  

Custom coastal datasets 
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Cork Harbour Pilot Study 
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Methods  
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Embedded Objects

pontoon

3%
pier (solid)

5%

jetty (non solid)

8%

other

12%

ladder

16%

slipway

27%

steps

29%

End user visualisation – Statistics 
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End user visualisation- Fully functional GIS 

COZIP 2013 



End user visualisation- Free GIS Software 
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End user visualisation- Web-enabled GIS 
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End user visualisation – Static Maps e.g. PDF 
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End user visualisation – Community websites 

Portal to links 
and GIS 



End user visualisation – Community websites 

Web-enabled 
GIS with 
photographs, 
information 
on heritage 
and where to 
walk, park, 
walking route 
surface type 
etc.  



End user visualisation – Decision Support Systems 

Portal 



End user visualisation – Decision Support Systems 

Links to 
documents 



End user visualisation – Decision Support Systems 

Desktop GIS 
on free 
distributable 
software 



End user visualisation – Decision Support Systems 

Web-enabled 
GIS with live 
data streams 
Accessible via 
PDAs etc.. 
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Independent Study 

 Using examples: construct a 

table noting 5 examples of 

how GIS could be useful in 

your course. 

 What are the pros and cons 

of GIS for the construction 

industry? (Point form) 

 In what ways is it a useful 

tool/method for 

dissertations? (Point form) 
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