
www.springer.com 



“…to prepare an assessment of the links and opportunities 
between urbanization and biodiversity...” 

Decision X/22, Conference of the Parties, 10th meeting 
Nagoya, Japan,  October 2010 



Ban Ki Moon: 
“The principal message is that 
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Urban Ecosystem Services  
Erik Gómez-Baggethun, Åsa Gren, David N. Barton, Johannes 
Langemeyer, Timon McPhearson, Patrick O’Farrell, Erik Andersson, Zoé 
Hamstead, and Peleg Kremer 
  
 

  

Content (selected) 



Shrinking Cities, Biodiversity and Ecosystem Services  
Dagmar Haase 
 
Climate Change and Urban Biodiversity Vulnerability  
William Solecki and Peter J. Marcotullio 
 
Feeding Cities: Food Security and Ecosystem Support in an Urbanizing 
World  
Lisa Deutsch, Robert Dyball, and Will Steffen 
 
Urban Governance of Biodiversity and Ecosystem Services  
Cathy Wilkinson, Marte Sendstad, Susan Parnell, and Maria Schewenius 
 
Restoration Ecology in an Urbanizing World  
Steven N. Handel, Osamu Saito, and Kazuhiko Takeuchi 
 



Regional assessments: Africa, South America, Asia, 
Europe, North America, Oceania 

 

Local assessments: Bangalore, Cape Town, Chicago, 
Istanbul, Melbourne, New York, Rio de Janeiro, 
Shanghai, Stockholm, Tokyo 



The Human Influence Index (HII) measure direct human influence on terrestrial ecosystems (population density, built-up areas), access (roads, 
railroads, navigable rivers, coastline), landscape transformation (landuse/landcover) and electric power infrastructure (nighttime lights) Source: 
NASA 

The Anthropocene 



Source: International Union for the Conservation of Nature. 

Centers of richness for mammals, amphibians and birds  



The Urbanized Planet  

Vulnerability 



From simple to very complex resource dependence, impacts and feedbacks  

Elmqvist et al 2013 



Different patterns of urbanization 

Fragkias et al 2013 





Rates of development or urban land area and urban population size 
(2000-2030) 

Fragkias et al 2013 



Uneven Distribution of Knowledge 



Urban Biodiversity 
and Ecosystem 

Services 
Challenges and 
opportunities 



Urbanization and protected areas 

Gulnerap et al 2013 

Today 25% of the world’s protected areas 
are within 17 km of an urban area - in 10 
years 15 km 



Capacity to deliver water 

McDonald and Marcotullio 2013 
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Urbanization and Climate Change: 
Challenges and opportunities 



Climate 
phenomena  

Likelihood 
Early              Late  

21
st
 century 

Projected impacts in 
urban regions. 

Vulnerability factors in 
Developing countries 

More frequent hot 

days and nights, 
warm spells and heat 

waves. 
 

Very likely    Virt. certain  Increased demand for cooling.  

Declining air quality. 
Heat and respiratory stresses. 

Impact on elderly, very young 
and poor. 

Existing disease burden is 

high and predisposes people 
to heat and respiratory 

stresses. 
Limited access to cooling and 

refrigeration.  
Increased frequency 

of heavy 
precipitation events. 

 

Likely            Very likely Disruption of settlements, 

commerce and transport, loss 
of property due to flooding. 

Insecure tenure, leads to 

conflict and marginalization 
of the poor. 

Natural vegetation buffers 
denuded. Lack of flood 

mitigation infrastructure and 
resources. 

Increased incidence 
and/or magnitude of 

high sea level  
 

Likely            Very likely Disruption of settlements, 
commerce and transport, loss 

of property 

Translocations, abandonment 
of property 

Increase in tropical 
cyclone activity 

 

Likely            More likely  
in some              than not 

regions  

Damage of property in cities, 
disruption of public water 

supply and services. 

Poorly constructed 
infrastructure prone to flood 

and cyclone damage. 
Inadequate disaster relief 

services and low levels of 
formal insurance. 

 

Projected impacts on urban areas of changes in extreme weather and climate events 
(modified from IPCC 2007 and updated based on IPCC WGI 2013). 



Urban heat waves 

Estimated 70.000 excess deaths as a result of a heat wave in 

Europe in 2003 (Robine et al 2007) 



T
e
m

p
e
ra

tu
re

 0
 C

 

Tree canopy cover (%) 

Cooling effect of trees 

Saatchi et al 2010 



Urban heat island in New York City. 
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Multiple Benefits of Urban Trees 

Elmqvist et al 2013 



Urbanization, Biodiversity and Ecosystem services 

Wilkinson et al 2013 



What is urban resilience? 
What is urban sustainability?   
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