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We are overusing 
our natural 

resources about 
1.75 times faster 

than our planet can 
re-generate

▸Urban areas are responsible for

▸¾ of the global consumption

▸~ 70% of global CO₂ emissions

▸most of the goods are produced 

outside the urban boundaries 

(Mohan, Amulya & Modestra 2020)

A New Urban Metabolism approach:
Research background
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10.1016/j.biortech.2020.123098


▸ To develop further urban metabolism concept with 

satellite data

▸ Scrutinise usability of satellite data in sustainable 

urban research

▸ To fit the created framework into urban policies to 

promote use of urban metabolism assessment and 

satellite data when aiming towards sustainability

Research objectives
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Methods: Literature review & focus group discussion
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Urban metabolism

▸Describes the material and energy 

flows entering the city, their 

circulation in a city and output of 

flows

“the sum total of the technical and socio-economic

processes that occur in cities, resulting in growth, 

production of energy, and elimination of waste”

Christopher Kennedy et al. (2007) 
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▸Defining and evaluating urban 

system and its sustainability

▸Overall view of city’s 

efficiency across multiple 

sectors within city

▸Analysis and results provides 

support for policy and 

decision-making

https://doi.org/10.1162/jie.2007.1107
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Urban metabolism



Satellite-based data
E A R T H  O B S E R VAT I O N  ( E O )  A N D  R E M O T E  S E N S I N G  ( R S )

▸Earth observation is gathering information 

of the physical, chemical and biological 

systems 

▸Satellite data/imaginary is gathered via 

remote sensing technologies

▸Remote sensing is obtaining and 

monitoring the physical properties of an 

area (sea, land & air) without being there
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Sources: NASA, ICEYE and GIS Geography

Satellites are collecting 

different types of data about 

Earth activities e.g., CO2 

emissions, climate, 

vegetation, population and 

city infrastructure

https://earthdata.nasa.gov/learn/backgrounders/remote-sensing#resolution
https://www.iceye.com/satellite-data
https://gisgeography.com/remote-sensing-earth-observation-guide/
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Satellite images can be 
combined with different 

datasets (e.g. energy use) in 
GIS applications e.g., to 

produce urban classification 
models, and to predict and 

quantify city’s sustainability

ESA Sentinel 1 radar 
data
provides size and 
shape information

ESA Sentinel 2
NDVI image of Vaasa
provides (normalized 
difference vegetation index)
vegetation health metric



5.5.202111

Key findings made in Master’s thesis
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