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Scenarios for climate change and the resulting threats  

for the cities troughout the XXI century  



Who I am 

ÅLife scientist 

ÅDeputy-director for interdisciplinarity, Paris 
ex-Consortium Climate- Environment- Society 
(2007-2015) 

ÅMember of the steering committee of Climate 
Chance 

ÅCo-director of UCCRN-Europe hub 



UCCRN Mission 

Over 750 scientists, scholars, and 

expert practitioners spanning a broad 

range of expertise 

 

More than 100 developed and 

developing cities around the world 

 

Formed in 2007 at the time of the C40 

Summit in New York 
 

Provide knowledge that enables cities* to fulfill their 

climate change leadership potential in both mitigation 

and adaptation, with a focus on developing resiliency 

UCCRN ARC3.2 Workshop.  
Siemens, The Crystal, London, UK. 2014 

  *and their metropolitan regions 
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ARC3 Report Series 
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First major publication in 2011 ï First UCCRN 

Assessment Report on Climate Change and 

Cities (ARC3)  four-year effort by 100 

authors from 50+ cities around the world 
  

Second UCCRN Assessment Report on 

Climate Change and Cities (ARC3.2) 

350+ authors from over 100 cities 

16 Chapters; 115+ Case Studies 
 

 

Summary for City Leaders Launched at 

COP21 Climate Summit for Local 

Leaders, Paris  

ARC3 Report Series 

 
Rosenzweig, C., Solecki, W., Romero-Lankao, P., Mehrotra, S., Dhakal, S., and Ali Ibrahim, S. (Eds.). 

(2017). Climate Change and Cities: Second Assessment Report of the Urban Climate Change Research Network. 

Cambridge: Cambridge University Press. 



ARC3 Report Series 
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Free-flowing multi-dimensional stakeholder-

scientist interactions 

 

 

Benchmarking and updating process 

 

 

 

Adaptation and mitigation intertwined 

 

 

Case study docking station for peer-to-peer 

knowledge sharing 

ARC3 Assessment Report Series 

Cambridge University  

Press, 2018 

ARC3 Assessment Process 



ARC3.2 Framework 
ARC3.2 Framework 



ARC3.2 Chapters 

 
Rosenzweig, C., Solecki, W., Romero-Lankao, P., Mehrotra, S., Dhakal, S., and Ali Ibrahim, S. (Eds.). 

(2018). Climate Change and Cities: Second Assessment Report of the Urban Climate Change Research 

Network. Cambridge: Cambridge University Press. 









ARC3.2 European Case Studies 
 

2015 

Å25 Case Studies 

Å19 Cities 

Å12 Countries 
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Complex and Changing 
Stresses 

 Observations and 
 Models  

 

Science in Time and Place 
     Brussels: UHI                  
France cities: floods 

Knowledge Partnerships      

 Foundation for 

 Resilience 

 

 

Knowledge Partnerships      
 Foundation for 
 Resilience 

 

Western Europe from the International Space Station, NASA 

Rio de Janeiro, Brazil Somayya Ali Ibrahim 

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



Cities on the Frontlines  



Cities are on Front Line in Both  
Cause and Effect  of Climate Change 

Seawall in Sorgoson City, Philippines  
UN-HABITAT/Bernhard Barth 

 

Cities and the people who live in 

them are highly vulnerable to 

climate extremes: 

ÅMore frequent, longer, and 

more intense heat waves  

Å Exacerbated inland flooding 

from heavy downpours  

Å Extended coastal flooding 

due to sea level rise 

 

 

 

 

Rosenzweig, Scientific American, 2011 



2018 Record Heat on Four Continents  

Ouargla, Algeria   51ÁC on July 5 

Hong Kong    >32ÁC, 16 straight days  

Nawabshah, Pakistan  50ÁC on April 30 

Oslo      30ÁC, 16 straight days 

Los Angeles   42ÁC on July 6 

  

The New York Times July 30, 2018 

Somini Sengupta, Tiffany May, and Zia ur-Rehman 

 



Potential Changes ï Climate Extremes 
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ÅNatural variability will continue 
 

ÅSmall shifts in mean values can lead to large 

changes in the frequency of extremes 



Urban Climate Science 

 

 

Major Findings  
 

Å Urban centers and cities are often several degrees 

warmer than surrounding areas creating a condition 

referred to as the urban heat island. 

 

Å Extreme events in many cities such as heat waves, 

droughts, heavy downpours, and coastal flooding are 

projected to increase in frequency and intensity. 

 

Å The number of and severity of weather and climate-

related disasters is projected to increase in the next 

decades; as most of the worldôs population live in 

urban areas, cities require specific attention on risk 

reduction and resilience building. 

Annual average number of heat wave days in the Antwerp 

area for the period 2081-2100, under the RCP8.5 climate 

scenario. Source: http://www.urban-climate.be 



2015 

 

Temperature Increase  

 

0.9 to 1.5ÁC by the 2020s  

1.5 to  2.7ÁC by the 2050s 

2.1 to  3.9ÁC by the 2080s 

 

 

 

 

Temperature and Precipitation Projections  
in cities in Europe 

Precipitation Change   

 

-1.6 to 5.3% by the 2020s  

-3.4 to 5.0% by the 2050s 

-5.2 to 5.8% by the 2080s 

 

Cities in Europe  

 

Belgium, Germany, 

Netherlands, Austria, 

France, Denmark, 

Italy, Poland, Spain,  

United Kingdom  

 

Urban Climate Science Chapter, UCCRN ARC3.2 Report (2017) 



Sea Level Rise in coastal cities in 
Europe 

 

2015 

  

Coastal Cities In 

Europe  

 

Belgium, Netherlands, 

Denmark, Italy, Spain 

 

Sea Level Rise  

 

6.3 to 15.9 cm by the 

2020s 22.4 to 49.5 cm 

by the 2050s 41.3 to 

95.5 cm by the 2080s 

 

 

Global mean sea level will continue to 

rise during the 21st century. Under all 

RCP scenarios the rate of sea level rise 

will very likely exceed that observed 

during 1971ï2010 due to increased 

ocean warming and increased loss of 

mass from glaciers and ice sheets. 

IPCC AR5 WG1 SPM, 2013 Urban Climate Science Chapter, UCCRN ARC3.2 Report (2017) 



Threats to Human Health 

UNFCCC COP21 December 2015  

Major findings  

 

ÅStorms, floods, heat extremes, and landslides are among the most important weather-related health hazards in cities. 

Climate change will increase the risks of morbidity and mortality in urban areas due to greater frequency of weather 

extremes. Children, the elderly, the sick, and the poor in urban areas are particularly vulnerable to extreme climate 

events. 

 

ÅSome chronic health conditions (e.g., respiratory and heat -related illnesses) and infectious diseases will be 

exacerbated by climate change. These conditions and diseases are often prevalent in urban areas. 

 

ÅPsychological disorders (post-traumatic stress disorders, suicides, learned helplessnessé) 

 

ÅThe publicôs health in cities is highly sensitive to the ways in which climate extremes disrupt buildings, transportation, 

waste management, water supply and drainage systems, electricity, and fuel supplies. Making urban infrastructure more 

resilient will lead to better health outcomes, both during and following climate events. 

 

ÅHealth impacts in cities can be reduced by adopting ñlow-regretò adaptation strategies in the health system, and 

through- out other sectors, such as water resources, wastewater and sanitation, environmental protection, and urban 

planning. 

  

ÅActions aimed primarily at reducing greenhouse gas emissions in cities can also bring immediate local health benefits 

and reduced costs to the health system through a range of pathways, including reduced air pollution, improved access 

to green space, and opportunities for active transportation on foot or bicycle. 

 

 

 



Communes inondables 

(www.prim.net, 2004)  

Bruno Barroca & Chantal Pacteau, Resilience and urban design: What 

does the French flood of 2016 teach us? in TECHNE - Journal of 

Technology for Architecture and Environment, p. 31-38. 

DOI : 10.13128/Techne-23199  

 



Communes inondables 

(www.prim.net, 2004)  

Perspectives dô®volution d®mographique,  

p®riode 2000 - 2020   (Le Bras, 2002)   



Projets 
dôam®nagement en 

zone inondable  



Building the flood city? 

Une gestion du 

risque centr®e sur 

lôal®a 

Une gestion du 

risque par la 

vuln®rabilit® ? 

Incertitudes 

croissantes 

Analytique 

Economique 

BESOIN DE 

RUPTURE ? 

Int®grer le 

fonctionnement du 

çsyst¯meè urbain dans 

la r®ponse 

Concepts ? 

M®thodes ? 











Hurricane Sandy ï Unforeseen Impacts 

Hospital Evacuations 

ÅFlooding and power outages forced the 

evacuation of 6,500 people from nursing 

homes and hospitals  

 

Gas Shortages 

ÅSevere breakdowns in the supply chain 

serving New York caused by storm 

damage to coastal infrastructure led to 

fuel shortages that lasted weeks 

 

Fires 

ÅOver 100 homes and businesses were 

destroyed by fire, often electrical in 

nature, sparked by the interaction of 

electricity and seawater. Narrowly 

flooded streets pampered emergency 

response.  Hurricane Sandy aftermath is visible in the 

Midland Beach neighborhood of Staten 

Island. Photo by Somayya Ali 

Debris from damaged properties remains 

strewn across Midland Beach area in Staten 

Island. Photo by Somayya Ali 



Cities have Experience Responding to 
Climate-related Disasters 

Cairo 

Phnom Penh 

Sao Paulo 

Key Lessons  

 

ÅClimate disasters are the product of 

interactions between natural processes 

and human interactions  

 

ÅOn front lines experiencing the power of 

climate disruption on citizens  

 

ÅPreparedness  is important 

 

ÅClimate change will increase these risks  

 

 

 

 

 

Hundreds of condemned homes and businesses damaged by 

Hurricane Sandy wait to be demolished.  Photo by Somayya 

Ali Ibrahim. 

 



Cities Are Aware of and Intervene to Ameliorate 
Multiple Environmental Stresses 

Goal 

Urban Heat Island Impacts in Tokyo, Japan 
Tokyo Metropolitan Government 

Intervention 

NYC Asthma-related hospital 

entries 

MEC, 2001 

Stress 

 

Urban Heat Island in NYC 
National Weather Service 

 

Excess heat 

Exacerbated runoff 

Poor air and water quality 

Lack of Biodiversity 

 

 

Reduce  Ź 

Reduce  Ź 

Improve ŷ  

Increase ŷ  

 

 

White, green roods 

Porous pavements 

Emissions regulations; treatment 

Green spaces 

 

 

 





POOR AIR QUALITY 

Smog over China         NASA 2010 

NASA December 18, 2016 

Electric vehicles and 

investments in public 

transportation can help 

improve urban air quality  
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Beijing, China 

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



COASTAL FLOODING 

Many urban areas located near or along the 

coast, placing city residents at risk from 

coastal flooding 

Tidal barriers, dikes, and wetland 

restoration provide solutions to coastal 

flooding, storm surge, and erosion 

34 

New system to reduce risk to New Orleans    Widmer/NYT 

Flooding from Hurricane Katrina in New Orleans, 

Louisiana. Source NASA  

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



EXACERBATED RUNOFF 

Extreme rainfall events over short time 

periods combined with impervious 

surfaces cause urban flooding 

 

Queens, New York ï white and green roofs         
NASA 

 

Water plazas, retention basins, and 

porous pavement reduce runoff volume, 

peak flow of water, and pollutant 

transport during heavy rain events NASAôs Global Precipitation Measurement (GPM), 

Integrated Multi-satellitE Retrievals (IMERG) measures 

near-real-time heavy rainfall over Hispanola, including the 

cities of Port au Prince and Santo Domingo 
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St. Kjeld, Copenhagen. September 2015          EVM Landskab 

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



Cristina Visconti and 

Mattia Leone 

Climate Change & Cities :  Urban Planning & Urban 
Design  
Urban  Climate  Factors  

ÅWater as both resource 
and hazard  

ÅResource: environmental 
quality and microclimate 
conditions, rebalancing 
of ecosystem exchanges 

ÅHazard: Necessity of 
runoff management and 
infiltration measures 

 

ÅStrategies to reduce the 
amount of water flowing into 
sewage systems, while 
mitigating UHI and 
increasing biodiversity.  

Blue and Green cover 

Urban Form 



Nature-based solutions for cities 
Cases studies from paris region (Ċle-de-France) 

Marc Barra 

Ecological engineer 

Natureparif 

ICLEI Resilient Cities2016 

 



Nature-based (and nature ïinspired!) solutions ï not just 
ç green è 

Source: Nathalie Baumann - ZHAW 




