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Need of Georeferencing
Concepts and Expected Improvement

Sub-Regional Training on development of Geo-Referenced Disaster Risk Management Information System for SAARC Countries, 26-29 August 2013

Georeferencing

• Georeference à the act of assigning locations to 
information

• It is essential in spatial databasing (GIS), since all 
information must be linked to the Earth’s surface

• The method of georeferencing must be:

– Unique, linking information to exactly one location

– Shared, so different users understand the meaning of a 
georeference

– Persistent through time, so today’s georeferences are still 
meaningful tomorrow
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Georeferences as Measurements

• Some Georeferences are metric

– They define location using measures of distance from fixed 
places

E.g. distance from the Equator or from the Greenwich 
Meridian

• Others are based on ordering

– E.g. street addresses in most parts of the world order 
houses along streets

• Others are only nominal

– Placenames do not involve ordering or measuring
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Georeferencing systems

• Place names

• Postal addresses and postal codes

• Linear referencing systems

• Cadasters

• Latitude and longitude

• Projections and coordinate systems

• The Global Positioning System
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Latitude and Longitude

• The most comprehensive and powerful method of 
georeferencing

– Provides potential for very fine spatial resolution

– Allows distance to be computed between pairs of locations

– Supports other forms of spatial analysis

• Uses a well-defined and fixed reference frame

– Based on the Earth’s rotation and center of mass, and the 
Greenwich Meridian
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Latitude and Longitude

Latitude: is the angular distance, in degrees, minutes, and seconds of a
point north or south of the Equator. Lines of latitude are often
referred to as parallels. 

Longitude: is the angular distance, in degrees, minutes, and seconds, 
of a point east or west of the Prime (Greenwich) Meridian. Lines of 
longitude are often referred to as meridians. 
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Projections and Coordinates

• There are many reasons for wanting to project the 
Earth’s surface onto a plane, rather than deal with the 
curved surface

– The paper used to output GIS maps is flat

– Flat maps are scanned and digitized to create GIS 
databases

– Square and rectangular rasters are flat

– The Earth has to be projected to see all of it at once

– It’s much easier to measure distance on a plane

Earth Observation Working Group of APRSAF, 8-12 December 2008, Hanoi, Vietnam

Cylindrical Projections

– The cylinder is wrapped 
around the Equator

– The projection is conformal

• At any point scale is the 
same in both directions

• Shape of small features is 
preserved

• Features in high latitudes 
are significantly enlarged

• The Mercator projection is the best-known cylindrical 
projection
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The Universal Transverse Mercator 
(UTM) Projection

• A type of cylindrical projection

• Implemented as an internationally standard 
coordinate system

– Initially devised as a military standard 

– Uses a system of 60 zones

– Maximum distortion is 0.04%

• Transverse Mercator because the cylinder is 
wrapped around the Poles, not the Equator
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Longitude zones are 6 degrees wide. They are numbered from 01 at 180° west, increasing towards 
the east until 60 at 180° east. Latitude zones are 8° high. They are lettered from C to X, omitting 
the letters "I" and "O", beginning at 80° south. The letters A, B, Y and Z are used in the polar 
regions by the Universal Polar Stereographic grid system.

Universal Transverse Mercator (UTM)
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The Global Positioning System (GPS)

• Allows direct, accurate measurement of latitude 
and longitude

• Accuracy of few meters from a simple, cheap 
unit

– Differential GPS capable of sub-meter accuracy

– Sub-centimeter accuracy if observations are 
averaged over long periods
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Sources of Disaster Related Data

• EM-DAT

• ADRC

• Desinventar

• PreventionWeb

• Datamouth Flood Observatrory

• USGS Earthquake

• NOAA Cyclone Track

• Pacific Rim Coordination Center
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EMEM--DATDAT
The The International International DisasterDisaster DatabaseDatabase

CRED CRED –– University of Louvain, BelgiumUniversity of Louvain, Belgium

Expert Meeting on Hazard and Disaster Data, May 19-20, 2010 - Copenhagen
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