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Scenarios for climate change and the resulting threats  

for the cities troughout the XXI century  



Who I am 

• Life scientist 

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

• Member of the steering committee of Climate 
Chance 

• Co-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 – 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 

• 25 Case Studies 

• 19 Cities 

• 12 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: 

• More frequent, longer, and 

more intense heat waves 

• Exacerbated inland flooding 

from heavy downpours 

• Extended coastal flooding 

due to sea level rise 

 

 

 

 

Rosenzweig, Scientific American, 2011 



2018 Record Heat on Four Continents  

Ouargla, Algeria   51°C on July 5 

Hong Kong    >32°C, 16 straight days  

Nawabshah, Pakistan  50°C on April 30 

Oslo      30°C, 16 straight days 

Los Angeles   42°C on July 6 

  

The New York Times July 30, 2018 

Somini Sengupta, Tiffany May, and Zia ur-Rehman 

 



Potential Changes – Climate Extremes 
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• Natural variability will continue 
 

• Small shifts in mean values can lead to large 

changes in the frequency of extremes 



Urban Climate Science 

 

 

Major Findings 
 

• Urban centers and cities are often several degrees 

warmer than surrounding areas creating a condition 

referred to as the urban heat island. 

 

• Extreme events in many cities such as heat waves, 

droughts, heavy downpours, and coastal flooding are 

projected to increase in frequency and intensity. 

 

• The number of and severity of weather and climate-

related disasters is projected to increase in the next 

decades; as most of the world’s 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 1.5°C by the 2020s  

1.5 to  2.7°C by the 2050s 

2.1 to  3.9°C 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 1971–2010 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 

 

• Storms, 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. 

 

• Some 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. 

 

• Psychological disorders (post-traumatic stress disorders, suicides, learned helplessness…) 

 

• The public’s 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. 

 

• Health impacts in cities can be reduced by adopting “low-regret” adaptation strategies in the health system, and 

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

planning. 

  

• Actions 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 d’évolution démographique,  

période 2000 -2020  (Le Bras, 2002)  



Projets 
d’aménagement en 

zone inondable 



Building the flood city? 

Une gestion du 

risque centrée sur 

l’aléa 

Une gestion du 

risque par la 

vulnérabilité ? 

Incertitudes 

croissantes 

Analytique 

Economique 

BESOIN DE 

RUPTURE ? 

Intégrer le 

fonctionnement du 

«système» urbain dans 

la réponse 

Concepts ? 

Méthodes ? 











Hurricane Sandy – Unforeseen Impacts 

Hospital Evacuations 

• Flooding and power outages forced the 

evacuation of 6,500 people from nursing 

homes and hospitals  

 

Gas Shortages 

• Severe breakdowns in the supply chain 

serving New York caused by storm 

damage to coastal infrastructure led to 

fuel shortages that lasted weeks 

 

Fires 

• Over 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 

 

• Climate disasters are the product of 

interactions between natural processes 

and human interactions 

 

• On front lines experiencing the power of 

climate disruption on citizens 

 

• Preparedness is important 

 

• Climate 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  ↓ 

Reduce  ↓ 

Improve ↑  

Increase ↑  

 

 

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  

33 

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 – 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 NASA’s 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 

•Water as both resource 
and hazard  

• Resource: environmental 
quality and microclimate 
conditions, rebalancing 
of ecosystem exchanges 

• Hazard: Necessity of 
runoff management and 
infiltration measures 

 

•Strategies 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 (Île-de-France) 

Marc Barra 

Ecological engineer 

Natureparif 

ICLEI Resilient Cities2016 

 



Nature-based (and nature –inspired!) solutions – not just 
« green » 

Source: Nathalie Baumann - ZHAW 





 
* Yann DUSZA, Xavier RAYNAUD, Jean-Christophe LATA, Sébastien BAROT,           Luc 

ABBADIE 

« Ecosystemic » greenroofs experimental station 



Adaptation Activity Sphere, 

Transitions, and Adaptation 

Pathway(s) 

41 Solecki, 2016 



UCCRN ARC3.2 Pathways to Urban Transformation Chapter, Rosenzweig et al, 2017 

The Pathways To Urban Transformation 

www.uccrn.org 

42 



Pathway 1: Integrate Mitigation and 
Adaptation 

 

 

Integrating mitigation and adaptation deserves high 

priority in urban planning, design, and architecture   
 

Portfolio of approaches includes engineering, ecosystem-

based adaptation, policies, and social programs  
 

Taking the local context of each city into account is 

necessary in order to choose actions that result in the 

greatest benefits 

 

 

Actions that reduce greenhouse gas emissions 

while increasing resilience are a win-win  
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 District heating and cooling (DHC) system in Helsinki  

provided by Helen Oy. © Kirmo  

UCCRN ARC3.2 Mitigation and Adaptation Chapter, Grafakos et al., 2017 



Pathway 2: Coordinate Disaster Risk  
        Reduction and Climate  
        Change Adaptation 

UNFCCC COP21 December 2015 

Disaster risk reduction and climate change 

adaptation are the cornerstones of resilient cities  

 

 

 

 

 

Effects of Hurricane Sandy in Staten Island, NYC. Photo, Somayya Ali Ibrahim, 

2012 

This requires a new, systems-oriented, multi-timescale approach to risk assessments and planning that 

accounts for emerging conditions within more-vulnerable communities and sectors, as well as across 

entire metropolitan areas 

44 
UCCRN ARC3.2 Disasters and Risk Chapter, Gencer et al., 2017 



Pathway 3: Co-generate Risk Information 

UNFCCC COP21 December 2015 

Risk assessments and climate action 

plans co-generated with stakeholders 

and scientists are effective.  
 

Stakeholders visualize climate risks in Bash Kaiyndy, Kyrgyzstan.  
Photo by Shaun Martin, WWF 

 

 

They enhance relevance, flexibility, 

and legitimacy. 

45 



Pathway 4: Focus on Disadvantaged  
        Populations 

 

Urban poor, the elderly, women, 

minority, recent immigrants and other 

marginal populations often face greatest 

risks due to climate change 

 

Fostering greater equity and justice within 

climate action increases a city’s capacity 

to respond to climate change 

 

This improves human well-being, social 

capital, and opportunities for sustainable 

development 

 

 

 

People’s Climate March in New York City on September 21, 

2014. Photo by Annel Hernandez  

Needs of most disadvantaged 

and vulnerable citizens should 

be addressed in climate change 

planning and action 

46 UCCRN ARC3.2 Equity and Environmental Justice Chapter, 

Reckien et al., 2017 



Pathway 5: Governance, Finance, and 
    Knowledge Networks 

Advancing city creditworthiness, 

developing robust city 

institutions, and participating in 

city networks enable  

climate action 

 

 

Sound urban climate governance requires 

longer planning horizons, effective 

implementation mechanisms, and 

coordination 

 

Access to municipal and outside 

financial resources is needed to fund 

climate change solutions 

 

Connecting with national and 

international networks advances  city-

level climate planning and implementation 
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UCCRN ARC3.2 Economics, Finance, and the Private Sector Chapter, Schwarze et al., 2017 

UCCRN ARC3.2 Governance and Policy Chapter, Romero-Lankao et al., 2017 



Embedding Climate Change in 
Urban Planning and Design 

UNFCCC COP21 December 2015 

Reducing waste heat and greenhouse gas emissions 

through energy efficiency, transit access, and 

walkability;. Source: Urban Climate Lab, Graduate 

Program in Urban & Regional Design, New York Institute 

of Technology, 2015 

Major findings 

• Urban waste heat and greenhouse gas emissions 

from infra-structure including  buildings,  

transportation,  and  industry can be reduced 

through improvements in the efficiency of urban 

systems. 

• Modifying the form and layout of buildings and 

urban districts can provide cooling and ventilation 

that reduce energy use and allow citizens to cope 

with higher temperatures and more in- tense 

runoff. 

• Selecting construction materials and reflective 

coatings can improve building performance by 

managing heat exchange at the surface. 

• Increasing the vegetative cover in a city can 

simultaneously lower outdoor temperatures, 

building cooling demand, runoff, and pollution, 

while sequestering carbon. 

 



Bridging Science, Policy & Practice 
Implications 

•Urban Climate Labs:  Urban 
planning and urban design 
workshops to build capacity across 
multiple stakeholder sectors  

 

•Teaming 

•Urban Climate Lab - NYIT 

•UCCRN 

•AIANY Planning & Urban Design 
Committee 

 

 

 

 

•  

Value Proposition 

 

Information Transfer 

 

Citizens – KPI 

 

Science-Technology to Scale 

 

Network of Experts 
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IPCC AR6 and AR7 Cycle Special Reports 
 

• IPCC to provide AR6 Special Reports on Impacts of Global Warming of 1.5 ºC above pre-industrial levels and 

related pathways; Land; and Oceans and Cryosphere. 
 

• Special Report on Climate Change and Cities will be included in the AR7 cycle (2023-2028). 
 

• International Scientific Conference on Climate Change and Cities took place early in the AR6 cycle, in March 

2018, in Edmonton, Canada. 
 

• Supported by a diverse group of organizations identified as #CitiesIPCC - C40, Cities Alliance, ICLEI, 

Future Earth, SDSN, UCLG, UN-Habitat, UN Environment and WCRP.  
 

• Half of Cities and Climate Change Science Conference Steering Group are members of UCCRN. 

 

 

 

Effective Governance Inputs to the IPCC  

Representatives of IPCC Cities and 

Climate Change Science Conference 

Steering Group at ICLEI Resilient 

Cities 2017,  

Bonn, Germany  



CONCLUSION 
CITIES  
Right level  

for climate action 

o More direct contact with inhabitants 

o Involved in day-to-day management of 

environmental stresses; more practical 

o Nimble, able to form coordination 

networks with other cities 

However, there remain many challenges: 

o Multiple jurisdictions, financing, uptake 
within and across cities 

o Need for strong knowledge 
foundation in place, so science-
based decisions can be made in time 

Not just for large cities  
Small and medium cities critical 

51 CLIMATE RISK INFORMATION FOR CITIES 

Economics and Governance 

Chapters, ARC3.2, 2017 





REALIZING THE POTENTIAL 
Improved Urban  

Climate Risk Information  

Scenarios, Models, Indicators and Monitoring, 

Decision Support Tools 



SCENARIOS ‘OF RECORD’ 

54 CLIMATE RISK INFORMATION FOR CITIES 

o Legitimacy 

Role of National Climate Assessment 

 

o ‘Flexibility’ 

i.e., Plans for Updates 

 

o Scalability  

Coordinated with states and regions 

 

 

 



QUALITATIVE PROJECTIONS  
FOR EXTREME EVENTS 
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Source: NPCC, 2015 

Spatial Scale 

of Projection 

Direction of 

Change by 

2050s 

Likelihood Sources 

Tropical Cyclones 

        Total number North Atlantic  

Basin 

Unknown -- -- 

       Number of intense  

       hurricanes 

North Atlantic  

Basin 

Increase More likely than not USGCRP, 2013; IPCC, 2012 

        Extreme hurricane 

        winds 

North Atlantic 

Basin 

Increase More likely than not USGCRP, 2013; IPCC, 2012 

        Intense hurricane 

        precipitation 

North Atlantic 

Basin 

Increase More likely than not USGCRP, 2013; IPCC, 2012 

Nor’easters NYC area Unknown -- IPCC 2012; Colle et al. 2013 

 
Projected direction of change by the 2050s  

as well as likelihood associated with the qualitative projection  

Probability of occurrence and likelihood defined as (IPCC, 2007): Virtually certain; >99% probability of occurrence, Extremely likely; >95% 

probability of occurrence, Very likely; >90% probability of occurrence, Likely; >66% probability of occurrence, More likely than not; >50% 

probability of occurrence, About as likely as not; 33 to 66% probability of occurrence. 

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



NPCC SEA LEVEL RISE 
PROJECTIONS 
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Source: NPCC, 2015 

Sea Level Rise  

Baseline (2000 – 

2004) 

Low-estimate 

(10th 

percentile) 

Middle range 

(25th to 75th 

percentile) 

High-estimate 

(90th percentile) 

2020s + 2 in + 4 in to 8 in  + 10 in  

2050s + 8 in + 11 in to 21 in  + 30 in 

2080s +  13 in +  18 in to 39 in + 58 in  

2100 +  15 in +  22 in to 50 in + 75 in  

Based on 24 GCMs and two Representative Concentration Pathways. Shown are the low-estimate (10th percentile), middle range (25th 

percentile to 75th percentile), and high-estimate (90th percentile). 

Higher sea levels are extremely likely for New York City 

Fingerprinting 

Gravitational, Rotational, 

Isostatic 

Local water mass density 

Temperature, salinity, ocean currents  

KNOWLEDGE PARTNERSHIPS FOR RESILIENT CITIES 



 

3. Planning and Design Intervention 
Manchester, UK 

• Direct shading 

• Evapotranspiration 

• Storing and reradiating 

less heat than built 

surfaces 

Simulated development scenarios from aerial photograph 

Interpretation. Base map is © Crown Copyright /database right 

2015. An ordnance Survey/ EDINA supplied service. 

Methods 
 

Three development scenarios were 

proposed:  

Vegetation drives urban 
microclimate 

If land surface cover ratios remain 

the same (Business As Usual), 

climate change will increase 

maximum surface temperatures by 

1.1-3.7°C  

 

Under the High Development 

scenario, projected surface 

temperatures increase by at least 

5°C.  

 

Under the Deep Green Scenario 

results in around 6°C reduction in 

projected surface temperatures. 

Around 21% additional green space 

will maintain baseline 1961-1990 

temperatures 

Vegetative Coverage Scenarios for UHI Mitigation 



Urban Climate Lab: Paris COP21 
Urban Climate Factors 



Urban Climate Lab: Paris COP21 
Urban Climate Factors 



Cities on the Coast:  
Sea Level Rise, Storms, and Flooding 

61 

Low-lying areas in Khulna, Bangladesh 

vulnerable to tidal flooding. Photo by M Shah 

Alam Khan 

Major findings 

 

• Coastal cities are already exposed to storm surges, erosion, and 

saltwater intrusion (Figure 9). Climate change and sea level rise 

will likely exacerbate these hazards. Assessments show that the 

value of assets at risk in large port cities is estimated to exceeded 

$3.0 trillion USD (5% of Gross World Product) in 2005. 

 

• Expansion of coastal cities is expected to continue over the 21st 

century, with over half the global population living in cities in the 

coastal zone by mid-21st century. Annual coastal flood losses 

could reach $71 billion by 2100. 

 

• Climate-induced changes will affect marine ecosystems, aquifers 

used for urban water supplies, the built environment, 

transportation, and economic activities, particularly following 

extreme storm events. Critical infrastructure and precariously built 

housing in flood zones are vulnerable. 

  

• Increasing shoreline protection can be accomplished by either 

building defensive structures or by adopting more nat ural 

solutions, such as preserving and restoring wetlands or building 

dunes. Modifying structures and lifestyles to “live with water” and 

maintain higher resiliency are key adaptive measures. 



Hurricane Sandy 

New York City issued mandatory evacuation of  Zone A 
on October 28, 2012 

Out-of-state utility crews brought in before the 
storm 

MTA closed down operations, 
moved rolling stock, and boarded 
and placed sandbags at subway 

entrances to protect against 
flooding  

Evacuation – Not complete  
43 people died in NYC 80% 

 from drowning 

Utilities – Not prepared 
4 million without power in the  

tri-state region 

MTA/DOT – Major flooding 
7 subway lines under East River,  

3 tunnels closed 



Conduct direct outreach to city decision-makers 
at the regional level, based on their needs 
 

Develop relationships with regional researchers 
so as to build capacity for knowledge 
partnerships with city stakeholders 
 

Generate region-specific climate change 
knowledge 
 

Link regional knowledge partnerships to global 
UCCRN networks 
 

UCCRN New York Secretariat serves to 
coordinate international network and provide 
guidance 
 

 

 

 

 Regional Hubs 

1 

2 

3 

4 

5 



Urban Water Security 
 

2015 

Major findings 

 

• Impacts of climate change on urban water systems 

include interactions of large volumes of storm water 

runoff due to increased frequency of extreme 

weather events, sea level rise, and changes in 

surface and groundwater.  

 

• These impacts put additional pressure on      existing 

urban water systems and can lead to negative impacts 

for human health,       wellbeing, economies, and 

environment.  

 

• As cities grow, demand and competition for limited water 

resources will increase, and climate changes are very 

likely to make these pressures worse in many urban 

areas.  

 

 

Distribution of large cities (>1 million population in 2000) 

and their water shortage status in 2000 and 2050. Gray 

areas are outside the study area. Source: McDonald et al., 

2011.  


