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Context
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SMI15 (Montreal) / COP21 (Paris)  

http://www.100resilientcities.org/cities
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The view from Montreal…?

With respect to Saul Steinberg

…?
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COP21

http://www.cop21.gouv.fr
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IPCC AR5 (2014)
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Science and geography
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Art and culture

© Vivienne Westwood
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Arup’s offices, people and ethos

Arup employs over 12,000 people in more than 90 offices around the world

Presenter
Presentation Notes
We are truly global. From some 92 offices worldwide more than 12,000 planners, designers, engineers and consultants deliver innovative projects around the globe. Arup has come a long way since the firm was founded in 1946, yet we stay true to Ove Arup’s original values. Our unique trust ownership structure means our people are free to pursue the firm’s vision rather than chase short-term shareholder returns. This is how we maintain our distinctive culture and intellectual independence.Our ambition is to shape a better world. �That is why we strive to go further than just delivering the most high quality creative work for our clients. We also aim to leave a lasting and sustainable legacy for the future.
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Climate zones (as we knew them)
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Projected global warming by 2080

Key: temperature change (oC) Average global temperature rise = 3.0oC
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Shifting climates (as we might know them)

Presenter
Presentation Notes
Figure 2. Illustrative geographical shifts in temperatures likely to be experienced in European cities by the 2080s due to climate change. Source: European Environment Agency, 2009.



What is a resilient city? What is a resilient community?
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What is a resilient city?

http://www.grosvenor.com/getattachment/194bb2f9-d778-4701-a0ed-5cb451044ab1/ResilientCitiesResearchReport.pdf

Presenter
Presentation Notes
Reasons for ‘good grades’ on resilience:Grosvenor report: “There is a high level of resource availability, and Canadian cities are well-governed and well-planned” Canadian cities have a strong combination of low vulnerability and high adaptive capacity.Good balance of economic dynamism, good governance, access to cutting-edge technology, learning capacity, high value on democracy, freedom of speech, community participation and strong institutions
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McGill University School of Urban Planning definition

• “(Resilience)…an ability of the system to absorb and adapt to external 
stresses…encompasses both the principles of preparedness and reaction within 
dynamic systems and focuses responses on bridging the gap between pre-disaster 
actions and post-disaster interventions, and between structural and non-structural 
mitigations”.

Bornstein, Lisa, Gonzalo Lizarralde, Kevin A. Gould & Colin Davidson (2013) "Framing responses to post-earthquake Haiti: How representations of disasters, 
reconstruction and human settlements shape resilience" International Journal of Disaster Resilience in the Built Environment, 4(1): 43 – 57



16

Canadian government agencies definitions
“Critical infrastructure resilience: efforts to ensure 
that Canada’s… transportation system prepares for 
and can recover in a timely manner from major 
disruptions due to a significant supply chain 
disruption. Resilience includes the steady and 
expedient recovery from the effects of threats 
to…activities”.

“Ecological resilience: the ability of an ecosystem to 
withstand disturbance without changing self-organized 
processes and structures”.

“Adaptation is accepted as a necessary response to climate 
change, complementing global measures to reduce 
greenhouse gas emissions. Adaptation enhances the social 
and economic resilience of Canadians to climate change 
impacts”.
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• “Resilience refers to the capacity of a community’s economic, social, political and 
physical infrastructure systems to absorb shocks and stresses and still retain their basic 
function and structure”

Montreal Climate Change Adaptation Plan 2015-2020 definition
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• “Resilience is the capacity of individuals, communities and systems to survive, adapt, 
and grow in the face of stress and shocks, and even transform when conditions require 
it”. 

• “City resilience describes the capacity of cities to function, so that the people living 
and working in cities – particularly the poor and vulnerable – survive and thrive no 
matter what stresses and shocks they encounter”

• “Cities rely on a complex web of institutions, infrastructure and information. Their 
resilience depends on strengthening the capacities of individual systems in order to 
strengthen the city overall”.

Rockefeller Foundation definition/s
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• 7 Qualities

• 12 Capacities

• 4 Systems

The City Resilience Framework
(CRF)

http://publications.arup.com/Publications/C/City_Resilience_Framework.aspx

Presenter
Presentation Notes
A conceptual framework, supported by The Rockefeller Foundation and developed by Arup's International Development team gives cities a tool to understand their resilience in order to shape urban planning, practice and investment. http://publications.arup.com/Publications/C/City_Resilience_Framework.aspxThe City Resilience Framework (CRF) developed by Arup and supported by the Rockefeller Foundation responds to this challenge. It provides a lens through which the complexity of cities and the drivers that contribute to a city’s resilience can be understood.It is based on a rigorous bottom-up research process to understand city resilience. It embodies the knowledge from over 150 sources of literature, 14 city case studies and the perspectives of government, businesses and civil society groups in 6 cities. Each city is unique. Yet, through this research common themes have emerged which are captured in the CRF.The CRF identifies 12 capacities of resilient cities. Collectively they determine the city’s ability to withstand a wide range of shocks and stressesOr the ‘immune system’ of a city; all must be present, although a weakness in one area may be compensated by strength in another. They can be used to assess to what extent a city is resilient, to identify critical areas of weakness, and to understand how a particular project contributes to the city’s resilience.  The CRF underpins the 100RC strategy development process as a framework to help guide their engagement across the cities they are working with. This common approach is intended to help knowledge sharing about different approaches, successes and lessons learned within and between cities by creating a common language to communicate through.
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REFLECTIVE

RESOURCEFUL

ROBUST

REDUNDANT

FLEXIBLE

INCLUSIVE

INTEGRATED

Able to learn

Can easily 
repurpose 
resources

Limits 
spread of 

failure

Has backup 
capacity

Has alternative  
strategies

Systems work 
together

Broad consultation 
& communication

Enable systems to withstand, respond, and adapt more readily to acute shocks and chronic stresses. 

7 qualities of resilient systems

Presenter
Presentation Notes
When looking at individual systems, it is helpful to think about what qualities of those systems enhance their resilience. Through extensive research, we have identified a set of qualities that describes the behaviour or performance of resilient systems that enable them to withstand, respond, and adapt more readily to shocks and stresses. These qualities are: reflectiveness, resourcefulness, robustness, redundancy, flexibility, inclusiveness and integration. The qualities of resilient systems are important in preventing the breakdown or failure of a system or of enabling appropriate or timely action to be taken. These qualities, thus distinguish resilient systems from those that address other objectives like sustainability or liveability in a city. Reflectiveness and resourcefulness are about the ability to learn from the past and act in times of crisis. Individuals and institutions that are reflective use past experience to inform future decisions, and will modify standards and behaviours accordingly. For example, planning processes that are reflective are better able to respond to changing circumstances. Resourceful people and institutions are able to recognise alternative ways to use resources at times of crisis in order to meet their needs or achieve their goals. Robustness, redundancy and flexibility are qualities that help to conceive systems and assets that can withstand shocks and stresses as well as the willingness to use alternative strategies to facilitate rapid recovery. Robust design is well-conceived, constructed and managed and includes making provision to ensure failure is predictable, safe, and not disproportionate to the cause. For example, protective infrastructure that is robust will not fail catastrophically when design thresholds are exceeded. Redundancy refers to spare capacity purposively created to accommodate disruption due to extreme pressures, surges in demand or an external event. It includes diversity where there are multiple ways to achieve a given need. For example, energy systems that incorporate redundancy provide multiple delivery pathways that can accommodate surges in demand or disruption to supply networks.Flexibility refers to the willingness and ability to adopt alternative strategies in response to changing circumstances or sudden crises. Systems can be made more flexible through introducing new technologies or knowledge, including recognising traditional practices. For example, in times of crisis, cities may redeploy public buses for emergency evacuations.  Inclusive and integrated relate to the processes of good governance and effective leadership that ensure investments and actions are appropriate, address the needs of the most vulnerable and collectively create a resilient city – for everyone. Inclusive processes emphasise the need for broad consultation and ‘many seats at the table’ to create a sense of shared ownership or a joint vision to build city resilience. For example, early warning reach everyone at risk will enable people to protect themselves and minimise loss of life and property.Integrated processes bring together systems and institutions and can also catalyse additional benefits as resources are shared and actors are enabled to work together to achieve greater ends. For example, integrated city plans enable a city to deal with multidisciplinary issues like climate change, disaster risk reduction or emergency response through coordination. 
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• 98% of C40 cities recognise the risks of 
climate change

• 70% of C40 cities report that they already 
experience the effects of climate change 

• 75% of all reported effects are due to seven 
climate change effects

• 43 cities have assigned staff to climate 
adaptation roles within the city government. 

Things are happening in cities…

http://cam3.c40.org/#/main/home

Presenter
Presentation Notes
Climate Action in Megacities 3.0, Arup and C40 Cities Climate Leadership Group, December 2015Arup is delighted to collaborate once again with the C40 Cities Climate Leadership Group to deliver Climate Action in Megacities 3.0 (CAM 3.0). More than ever, cities are focusing on climate adaptation and resilience alongside ongoing efforts to reduce emissions. Over recent years, the world has seen a growing frequency and magnitude of climate related shocks affecting cities. Climate resilience is an increasingly urgent requirement of urban planning, engineering and design. Knowledge transfer across sectors and through global networks can help cities prepare for these changes in global climate. 



What are Montreal’s resilience challenges?
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100 Resilient Cities list

http://www.100resilientcities.org/cities/entry/montreal
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• Higher temperatures – average and extreme
• Heavier rainfall
• Storms
• Droughts
• River floods

• Protect biodiversity
• Increase the resilience of infrastructure and buildings
• Minimise impermeable surfaces
• Increase and preserve vegetation cover
• Increase the resilience of vegetation
• Develop emergency response measures
• Design cool spaces and areas for people
• Adapt winter and summer activities and maintenance

Montreal Adaptation Plan 2015-2020 list

http://ville.montreal.qc.ca/pls/portal/docs/PAGE/ENVIRO_FR/MEDIA/DOCUMENTS/PACCAM_2015-020_SUMMARY.PDF



Project examples to inform Montreal’s solutions
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Urban heat risk mapping and visualisation project
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Comparison with the ‘All London Green Grid’



Low Risk

Medium Risk

High Risk



http://publications.arup.com/Publications/R/Reducing_urban_heat_risk.aspx

Presenter
Presentation Notes
Areas at most risk in UHI, high population and building density, noise and air pollution, traffic, crime, security issues, hard surfaces, lack of trees or green space, water bodies.Buildings at most riskin high risk areas, poor insulation, exposed to direct sunshine, high proportion of glazing, S/SW facing, un-shaded, limited natural ventilation, little or no outdoor space.People at most risk elderly and under 5s, existing respiratory cardio-vascular conditions or mental health conditions in high risk areas and buildings.



30

SHARPER (Seasonal Health And Resilience in ageing urban 
Populations and EnviRonments)
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Land surface temperature

Analysis of higher resolution satellite data for London, New York and Shanghai

Shanghai
1 August 2000 

New York
14 August 2002 

London
17 July 2013 
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Land use classification

Analysis of higher resolution satellite data for London, New York and Shanghai
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Heat Vulnerability Index

More detailed socio-economic data analysis
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New York

Extending socio-economic data analysis to New York
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High Speed 2 Phase 1: Environmental Impact Assessment (EIA)
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Environmental Impact Assessment

Project 
Environment

+
Community

Impact

Impact
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Climate Change Risk Assessment

Project / Asset / 
System

Environment
(Climate

+
Weather)

Risk

Risk
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HS2 Climate Change Impact + Risk Assessment

Project 

Climate/
Environment

+
Environment/  
Community

Risks

Impacts

Presenter
Presentation Notes
Environmental Impact AssessmentWhat are the combined impacts of the Proposed Scheme and potential climate change on the receiving environment and/or  community during construction (2017 – 2026) and operation (2026 onwards with peak in 2041)? What enhanced or additional mitigation measures are needed to reduce the impacts of climate change?Climate Change Risk AssessmentIs the design of Proposed Scheme (design life 120 years) resilient to weather events and climatic conditions that could potentially worsen or improve due to projected climate change beyond parameters normally considered for major UK infrastructure projects? Which design assumptions and potential risks require further analysis?
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• Agriculture, forestry and soils** 
• Air quality*
• Community*
• Cultural heritage* 
• Ecology**
• Electromagnetic interference
• Land quality*
• Landscape and visual assessment**
• Sound, noise and vibration*
• Socio-economic*
• Traffic and transport*
• Waste and material resources*
• Water resources and flood risk**

Interdisciplinary working across EIA topics

Key:

** = Topics for which climate change impacts were considered 
to have the greatest potential direct significance

* = Topics for which climate change impacts were considered to 
have less direct potential significance.

No asterisk = Topics for which there was not considered to be any 
significant direct potential climate change impact.

Presenter
Presentation Notes
construction contractors will pay due consideration of the impacts of extreme weather events and related conditions during construction. Contractors will use a short to medium range weather forecasting service to inform short to medium term programme management, environmental control and impact mitigation measures;a green infrastructure approach to address the landscape and visual assessment effects associated with the Proposed Scheme. This approach will result in a multifunctional landscape that will contribute to reduced vulnerability and increase  resilience to climate change;the creation of  ecological 'stepping stones', buffer areas and transitional habitats around existing habitat to increase landscape connectivity and to provide wildlife with the opportunity for autonomous adaptation (e.g. allowing for changes in species distribution as average temperatures increase); andmeasures to ensure that there will be no increased risk of flooding and embankment/cutting erosion by creating suitable landforms/gradients, designing drainage and creating replacement storage areas for the one in 100 year annual rainfall probability event, with an allowance for climate change.
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• due consideration of the impacts of extreme weather events and related conditions during 
construction;

• a green infrastructure approach and multifunctional landscape that will contribute to reduced 
vulnerability and increased  resilience to climate change;

• the creation of  ecological 'stepping stones', buffer areas and transitional habitats to increase landscape 
connectivity and allow for changes in species distribution as temperatures increase; and

• measures to ensure no increased risk of flooding and embankment / cutting erosion by creating suitable 
landforms / gradients, designing drainage and creating replacement storage areas for the 1 in 100 year 
annual rainfall probability event, with +30% allowance for climate change.

Mitigation measures to address potential impacts of Proposed Scheme in combination 
with climate change

Presenter
Presentation Notes
construction contractors will pay due consideration of the impacts of extreme weather events and related conditions during construction. Contractors will use a short to medium range weather forecasting service to inform short to medium term programme management, environmental control and impact mitigation measures;a green infrastructure approach to address the landscape and visual assessment effects associated with the Proposed Scheme. This approach will result in a multifunctional landscape that will contribute to reduced vulnerability and increase  resilience to climate change;the creation of  ecological 'stepping stones', buffer areas and transitional habitats around existing habitat to increase landscape connectivity and to provide wildlife with the opportunity for autonomous adaptation (e.g. allowing for changes in species distribution as average temperatures increase); andmeasures to ensure that there will be no increased risk of flooding and embankment/cutting erosion by creating suitable landforms/gradients, designing drainage and creating replacement storage areas for the one in 100 year annual rainfall probability event, with an allowance for climate change.
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• abstraction, drainage and flood conveyance systems;
• auto-transformer feeder stations;
• earthworks and landscaping (including retaining walls);
• emergency response services (for staff and passengers);
• feeder stations (National Grid responsibility)
• fencing and noise barriers;
• grid supply points (National Grid responsibility)
• HS2 and accommodation accesses (i.e. routes facilitating movement of HS2 staff);
• human factors (i.e. the staff and passenger experience);
• lineside equipment;
• mechanical and electrical equipment (including tunnel ventilation);
• overbridges and underbridges;
• overhead line equipment (OLE);
• rolling stock;
• signalling and communications;
• stations / interchanges;
• track work;
• tunnels (including portals and vent shafts);
• utilities;
• viaducts; and
• water supply.

Interdisciplinary working across engineering and design teams

Presenter
Presentation Notes
Infrastructure and assets associated with the Proposed Scheme which may be impacted potential climate hazards
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• Flooding of track, cuttings and tunnels 
- operational infrastructure and assets protected by 1m freeboard above 1 in 1,000 year 

(0.1%) annual probability of flooding (APF). 

- replacement flood storage areas to be implemented to mitigate potential significant increase 
in flood risk to and from sites 

- drainage will accommodate for storms up to the 1 in 100 year (1%) APF (including +30% 
for climate change allowance). 

• Overheating of tunnels
- provision of adequate space within tunnels and ventilation shafts for anticipated future 

cooling and ventilation requirements. 

- tunnel cooling and ventilation measures will be reviewed further during future design. 

Key climate change risks identified and mitigation

Presenter
Presentation Notes
Flooding of track, cuttings and tunnelsAll operational infrastructure and assets associated with the Proposed Scheme will be protected by a 1m freeboard above the 1 in 1,000 year (0.1%) annual probability of flooding. Replacement flood storage areas are to be implemented to mitigate the potential for a significant increase in flood risk to and from sites along the Proposed Scheme. Management measures, such as flood risk management plans will also be required in addition to avoidance measures included in the design. Cuttings will be designed based on the assumption that groundwater levels are 1 metre below ground surface. Railway drainage will accommodate for storms up to the 1 in 100 year (1%) annual probability of flooding (including +30% for climate change allowance). This will allow for an expected increase in the intensity of rainfall events and will require regular maintenance to ensure drainage systems are not blocked by debris during heavy storms.Overheating of tunnelsWarmer, drier summers and more intense hot weather events, indicated by the UKCP09 projections, could lead to increased temperatures within tunnels and which could potentially cause the overheating of trains.  Resilience measures considered at interim preliminary design stage include the provision of adequate space within tunnels and ventilation shafts for anticipated future cooling and ventilation requirements. Tunnel cooling and ventilation measures will be reviewed further during future design. Similarly, further work will be undertaken during future design to better understand the impacts of climate change on train cooling and ventilation requirements to ensure passenger comfort (see Section 3.2). The Technical Specification for Interoperability (TSI) requirement to permit the use of regenerative braking on rolling stock provides an opportunity to not only decrease waste heat emissions in tunnels, but also to reduce the carbon impact of the railway.
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Tomorrow’s railway and climate change adaptation

Presenter
Presentation Notes
Our case study was Cowley Bridge in SW England – because of climate change the 1 in 10 year event in the picture – will be occurring once every 8 or 9 years in futureThis is a great pair of photos – you can see the pub in the left hand photo just appearing out of the side of the one on the right hand photoWe used our method to appraise a scheme that would help the river flood the railway less often, moving from 1 in 10 year protection to 1 in 100 year protection – costing £10mGreat test of our method as Network Rail previously looked at schemes to improve Cowley Bridge – based on the frequency of previous flood events and on minimising their own costs.  We are looking forward, taking account of societal costs and benefits and those outside the railway system, and using probability to define the scheme.  The next couple of slides do this in stagesILLUSTRATIVE ONLY – please take more from the magnitude than from the actual results



44

Cost benefit analysis

Presenter
Presentation Notes
You can see the massive difference that the inclusion of societal and wider benefits makes – that’s the rather bright blue in this graph, set next to the bars from the previous slide.The value of the benefits increases five-foldThe NPV increases thirteen-foldIN A WAY, RESULTS ARE NOT UNEXPECTED – counting the impacts of climate change and including a wider range of benefits will give higher NPVs overall.  
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• Allows you to 
- cost the impacts of shocks and stresses
- include societal impacts in those costs
- weigh up costs and benefits (costs of shocks and 

stresses avoided) of investment initiatives to improve 
resilience

- rank initiatives according to priority
- manage the portfolio of initiatives over time
- articulate the wider benefits of resilience
- monitor the performance of the plan 

Economics approach to adaptation and resilience

Other ‘Monetisable’ 
Costs/Benefits

Non-‘Monetisable’ but 
Quantifiable Costs/Benefits

Financial 
Costs/

Benefits

 

 

 

Non- Quantifiable Costs/
Benefits
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A practical planning and design philosophy which looks at how we can build nature into 
our urban systems at all scales through high quality landscape design, via new 
development or retrofitting through a green infrastructure design approach. 
http://www.arup.com/Homepage_Cities_Alive.aspx

Cities Alive

Cities Alive: rethinking green infrastructure
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Madrid + Natural – ‘urban green acupuncture’

Presenter
Presentation Notes
 In the framework of the local strategy of Climate Change adaptation, the city of Madrid has developed a vision for innovation and urban regeneration through nature based solutions. With this in mind, the vision identifies 16 viable and highly replicable solutions that can be applied through small scale urban acupuncture. The Madrid + Natural project shares a vision of an urban network of nature based solutions where the small scale interventions proposed in this illustration connect with the large green spaces and natural elements in Madrid. A well-developed system of green and blue infrastructure interconnecting open spaces, parks, nature areas, buildings with green roofs and facades jointly contributing to the Climate Change resilience of the city. The project initially focused on understanding Madrid’s vulnerability to Climate Change and what type of nature based solutions could be implemented in the city. Over 30 solutions where identified that could increase the urban response against heat waves, storm surges and flooding, draught, water availability, biodiversity and air quality. The project also compiled 50 case studies of different cities around the world where such solutions have been successfully implemented. Through collaborative working 16 solutions were selected and captured in cards with a description of the main characteristics of the solutions. The cards are illustrated with images of a potential application in Madrid and are completed by two case studies. Together with the cards there is an infographic and a design vision that captures the selected solutions and their potential for urban regeneration. The challenges that cities face in the light of Climate Change require a multifaceted approach. Heat waves, lower rainfall, poor air quality, extreme weather events are impacting our city today. Green acupuncture provides a cost-effective approach to increase the resilience of our city. The introduction of new designs, the regeneration of existing spaces and forward looking planning strategies will all contribute to a better mitigation against risks and adaptation to climate change whilst creating attractive new natural features in the city. 
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Greening infrastructure and buildings

Presenter
Presentation Notes
  5. greening infrastructure Greening of existing infrastructure, including transport links and green bridges, provides natural habitats for wildlife and human enjoyment in increasingly dense and populated cities.  1. green walls Green walls are vertical green landscapes on building facades. They improve air quality and acoustics, protect buildings form thermal fluctuations and extreme weather. 
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Urban forests and adaptive planting

Presenter
Presentation Notes
 12. urban forests As a main component of green infrastructure, urban forests provide cooling, shade, water and air filtration, and stormwater management. Urban forests increase the diversity of flora and fauna, preserve natural habitats and can be used to regenerate landfills.  10. adaptive planting Adaptive planting means the consideration of changing environmental conditions and climate change adaptation when creating green habitats. This will become more important as our ecosystems need to withstand, for example, longer drought periods, hotter weather, or rare but more intense rainfall. 
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Seasonal shading and microclimates

Presenter
Presentation Notes
 13. seasonal shading Seasonal shading can help mitigate summer heat waves and make public space accessible during warmest hours. Approaches include the use of temporary shading sails, or structures supporting climbing plants.  14. microclimates with water As water can reduce local temperatures and mitigate the urban heat island effect, the integration of water features into public realm design can bring a range of benefits including a positive effect on local microclimates. 
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Permeable surfaces and temporary flooding

Presenter
Presentation Notes
 8. permeable surfaces Permeable surfaces improve water absorption and slow rainwater run-off, and can be easily inserted in interstitial spaces between buildings. Permeable paving and soft landscape areas will help to convert grey to green in future cities.  15. temporary flooding Temporary flooding is a vital element in flood mitigation strategies. It includes the use of certain areas of public spaces, that can act as buffer zones for temporary flooding when most needed. 
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Champ de Mars, Montreal…?

http://makingmtl.ca/secteurchampdemars
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Green Infrastructure Support, New York, NY

Hunter’s Point South, Manhattan

Presenter
Presentation Notes
During Hurricane Sandy, Hunter’s Point South was more resilient than some of the adjacent waterfront developments due to the GI and SuDS based design philosophy.Post Hurricane Sandy, Arup helped to design and review green infrastructure stormwater installations that beautify New York City streets and reduce combined sewer overflow. Arup and its sub-consultants provided staff to NYC Department of Transport (DOT) for over a year to assist with green infrastructure designs, plan review, agency coordination, and public outreach. This includes identifying locations for green infrastructure, performing surveys, and preparing geometric design drawings, signs, and markings plans, as well as reviewing and conducting auto-turn analyses and crash studies. Additional tasks have included the review of locations of right-of-way bioswales and geometric design of stormwater greenstreets, while balancing landscaping and stormwater capture opportunities with street access and safety needs for all users, with a special focus on the needs of pedestrians. 
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Metropolitan Transportation / New York City Transit Authorities 
Flood Resilience Assessment

MTA / NYCTA Flood Resilience Assessment of 14 Fan Plants and 16 Subway Stations

Presenter
Presentation Notes
The Metropolitan Transportation Authority (MTA) provides local and express bus, subway, and regional rail service in Greater New York.
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National Disaster Preparedness Training Center, US

http://www.training.fema.gov/

Presenter
Presentation Notes
Arup is working with the US National Disaster Preparedness Training Center at FEMA in developing a planning framework to incorporate resilience planning for government officials and students
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Arup’s work with 100RC (‘10RC’)

• London, UK
• Bristol, UK
• Glasgow, UK
• Milan, Italy
• Rome, Italy
• Barcelona, Spain
• Byblos, Lebanon
• Cali, Colombia
• Santiago, Chile
• Santa Fe, Argentina

http://www.100resilientcities.org/cities
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• 8.6 million people
• 8.3 million trees

Designate all cities as National Park Cities?

www.nationalparkcity.com @DanRavenEllison

Presenter
Presentation Notes
“Realising this vision would protect green space, improve the richness and connectivity of habitats, inspire new business activities, improve air quality, and foster a new shared identity for Londoners”Our capital is well known as a financial, cultural and technological centre, but it is one of our country’s biodiversity hotspots too. As well as being home to 8.6 million homo sapiens, there are 8.3 million trees and 13,000 species of wildlife. 1,572km2 in area, 47 per cent of the capital is physically green and within the city’s limits are 142 local nature reserves, 37 Sites of Special Scientific Interest and two National Nature Reserves.According to existing legislation, a city cannot be designated as a national park. In England, an area must be ‘outstanding for outdoor recreation’, ‘beautiful’ and ‘open-country’. London certainly passes the first of these three tests, may pass the second, but it certainly isn’t open-country.Inspired by our capital’s landscape, the people who look after it and our current national parks, there is a growing movement calling for London to be declared the world’s first National Park City. Supported by thousands of individuals, more than 100 organisations and Conservative, Labour, Green and Liberal Democrat politicians, the main driver is not that London should be thought about in the same way as our current national parks – but that we should start using national park thinking in our country’s biggest city.
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• City to city
• Community of interest to community of interest
• Person to person
• Profession to profession
• Sector to sector

We all need to do more sharing and collaborating
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• Individual challenges and impacts
• Individual sub-systems of cities

• Interactions and interdependencies between challenges and impacts
• Urban system as a whole

Reality and necessity



Climate resilient cities, infrastructure, buildings, 
services, public spaces, businesses and communities 
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