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An Overview: Urban growth 

• Nearly half of the world's population

lives in cities

• As results most urban growth falls

outside formal planning controls and

many cities suffer poor urban servicesmany cities suffer poor urban services

management, traffic, and congestion,

loss of green areas, poor air quality, and

noise.



An Overview: Earth Observation

EO products can be used to help

local authorities in development

assessing the future growth of

urban areas in order to manage

their geo-information needs.their geo-information needs.



Secondary cities urban development in Armenia

The pilot presented here is a demonstration in the

framework of the collaboration between ESA and

ADB, called EOTAP “Earth Observation for a

Transforming Asia Pacific” with aim to:

• Exploit satellite Earth observation data for

• Gyumri (approx. 220 km2), the second-

largest city in Armenia.

• Vanadzor (approx. 230 km2), the third-

largest city in Armenia.

• Dilijan (approx. 110 km2), the spa town in

the Tavush Province. It is one of the most

important resorts of Armenia.

• Jermuk (approx. 60 km2), a mountain spa

town in the southern Armenian province of

Vayots Dzor.

• Exploit satellite Earth observation data for

sustainable growth;

• prepare a series of city development and

investment plans.

These plans, spanning a 10-year period in order to

improve the urban sector in Gyumri, Vanadzor,

Dilijan and Jermuk .



• Generate baseline urban 

classification and change maps, with 

a high spatial resolution  

• Produce a Landslide inventory map, 

• Extract  a Digital Elevation Model 

Objectives

• Extract  a Digital Elevation Model 

(DEM) of the area of study;

• Provide a Landslide susceptibility 

map estimating risk for important 

individual urban infrastructure 

elements;

• Create maps of snow coverage over 

the area surrounding the city of 

Jermuk.



Earth Observation Data

EO data

Service Sensor Resolution

Baseline urban

classification

maps

Pléiades

ORTHO

Bundle: 50 cm PAN & 2 m

MS (Pan-sharpen)

Urban land use

change

Spot 4&5

ORTHO

Bundle: 5&10 m PAN and

MS (Pan-sharpen)change ORTHO MS (Pan-sharpen)



Baseline urban classification maps

The broadest level of 

categorization:

• (Level I): Urban, agricultural, 

forest, water, wetlands, etc. For 

urban land, the second level of urban land, the second level of 

categorization;

• (Level II): residential, commercial 

and industrial.



Baseline urban classification maps



Urban Land use change maps

• Population data, timelines of historical

events, and related information are all used

to explain the mapped changes.

Growth of Las Vegas 1973 to 2007

• Land use change model. Changes within urban land use, historical land use

patterns, present urban extent, major transportation routes, topography, and

protected lands.



Urban Land use change maps



Urban Land use change maps

Land Occupation Change, 2003 - 2014

Monitoring land occupation change in order to estimate

the future changes of the cities, helping decision-makers

to take the appropriate decisions for the future

development.
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Land Occupation the city of Gyumri 

Gyumri 2014

Gyumri 2003

Distance  from 

center (m)

• The geometric city centre has been estimated by calculating the urban geometric weight.

• Land occupation calculated by grouping the patches of the built up areas between buffers 

of 100 meters



Urban Land use change maps

Change in the Continuity and Discontinuity

The aim is to measure the degree of physical continuity of urban settlements by

grouping the patches of the built up areas in a distance of 200 meters

20142003



Urban Land use change maps

Entropy is a useful concept that has been used to describe the structure and 

behavior of different urban systems.

Monitoring Entropy in Urban Sprawl

20142003



Urban Land use change maps

Monitoring Entropy in Urban Sprawl

The spatial distribution of the entropy shows how there is a greater fragmentation

of urbanization in the periphery (red colour) while in urban centres and rural areas

(blue colour) is lower.



Conclusions: do space applications and 

urban development have a common future? 

• What defines the city?

• How is the city arranged spatially?

• How dynamic is the urban environment 

changing over time?changing over time?

• Where are traffic hot spots?

• Where are climatologically and socially the 

best neighbourhoods?

• How many people live there? etc.

Space applications has the unique capability to support of future urban

development , from the extraction of urban morphology to the detection of

urban growth, surface temperatures, to monitoring of traffic or assessment

of population.





Thanks for your attention 
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