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NBS FOR URBAN CLIMATE RESILIENCE:
▸ Urbanization and Climate Change 

▸ How Much Can NBS do? 

▸ Putting NBS into an Urban Systems Context 

▸ Bringing Science to Policy 

▸ Sharing Knowledge - Building Networks



URBANIZATION AND CLIMATE CHANGE
ON A COLLISION COURSE



Cities are 
places of 

opportunity…

Places of 
productivity, 

amongst deep 
inequality..

OUR SHARED URBAN PLANET

COMPLICATED, COMPLEX, CONNECTED, CONGESTED, & CONTESTED

Places of 
enterprise & 

hope amongst, 
poverty…

Places in which 
a Climate 

transformation 
can be made?

Places of 
contest, for a 
better life & a 
better world



SCIENTISTS, ARTISTS, 
DESIGNERS, PLANNERS, 
ECONOMISTS, ACTIVISTS

>100 AUTHORS

FREE download at Cambridge Univ. Press



OUR SHARED CLIMATE FUTURE

IPCC GLOBAL CLIMATE SCENARIOS (AR5)

1.5, 2, 3, or 4 degrees ?



Hurricane Laura, August 26, 2020



Wildfires in California-Oregon- 
Washington September 2020



Urbanization and Climate Change on a Collision Course



MULTI-HAZARD RISK IN NEW YORK CITY
Y. Depietri et al.: Multi-hazard risks in New York City 3373

Figure 2. Spatial variation in heat hazard, inland flooding hazard and coastal flood hazard for New York City. (a) Map of the heat stress
based on surface temperature and air pollution. (b) Map of the inland flooding based on the 311 calls for street flooding or basement flooding.
(c) Hurricane inundation zones based on the map provided by the Office of Emergency Management.

Figure 3. Spatial variation in the combined hazards including
weights derived through expert input.

assigned a larger weight with respect to the other two hazards
based on survey responses, which drives the hotspot analysis
somewhat. At present the city is still largely unprepared to
cope with flooding and is highly exposed to this type a haz-
ard, a condition that was particularly clear after Hurricane
Sandy. Inland flooding was shown to be most intense along
the coast, further strengthening the presence of hazards along
coastal areas, though modeling is required to better under-
stand the drivers of inland flood hazards and where they are
likely to occur in the future.

Figure 4a shows the exposure of the city based on the pop-
ulation. Since Manhattan has the highest density, it is where
the highest exposure values are found. Parts of Brooklyn and
the Bronx also have high densities but are overall less con-
centrated than Manhattan. The susceptibility map of the city
(Fig. 4b) shows that the most fragile members of the popu-
lation in socioeconomic terms are in some parts of Brook-
lyn and the Bronx. As most people living alone are in Man-
hattan, this area shows higher values of lack of coping ca-
pacity, while linguistic isolation (non-English-speaking) ex-
plains some lack of coping capacity in parts of Brooklyn and
the Bronx (Fig. 4c).

The resultant vulnerability map (Fig. 5) shows highly vul-
nerable populations located mainly in the Bronx, large parts
of Brooklyn and some parts of Manhattan (such as Harlem)
and Queens. Staten Island appears as the least vulnerable
compared to other parts of the city.

The survey’s respondents suggested other important indi-
cators that can be considered in a vulnerability assessment
(see Table 5). These fall into the categories of indicators that
we had to exclude either because they were not directly rel-
evant to the three hazards we focused on jointly, or because
data were unavailable at the spatial scale at which we con-
ducted our analysis. Despite their exclusion from the study,

www.nat-hazards-earth-syst-sci.net/18/3363/2018/ Nat. Hazards Earth Syst. Sci., 18, 3363–3381, 2018

Heat Inland Flooding Coastal Flooding

Depietri, Dahal, and McPhearson 2018, NHESS



HOW MUCH CAN NBS DO?
UNDER OR OVER PROMISING ON NBS?



The Value of 
Nature-based Solutions 

(Kremer, Hamstead & McPhearson (2016) Environmental Science & Policy)



SMARTER GREENER CITIES

IOT SENSORS AND REAL-TIME DATA



UN CONVENTION ON BIOLOGICAL DIVERSITY AT COP 24

(McPhearson et al, “Resilience Of and Through Ecosystem Services” 2015)

URBAN RESILIENCE OF ECOSYSTEM SERVICES?



smartergreenercities.eu



PUTTING NBS INTO CONTEXT
IT’S SYSTEMS ALL THE WAY DOWN



THE FOUR LAWS OF ECOLOGY
1. Everything is connected to everything else 

2. Everything must go somewhere 

3. Nature knows best 

4. There is no such thing as a free lunch

Barry Commoner, The Closing Circle (1971)

A SETS APPROACH TO ADVANCING URBAN SCIENCE FOR RESILIENCE





A SETS APPROACH TO ADVANCING URBAN SCIENCE FOR RESILIENCE

NATURA



(McPhearson, Pickett, Grimm et al. 2016 BioScience)

Cities are social-ecological-
technological systems 
(SETS) with embedded 
social structures, 
institutions, and drivers 
and dynamic feedbacks 
between their social, 
ecological, and 
infrastructural 
components.

URBAN SOCIAL-ECOLOGICAL-TECHNOLOGICAL SYSTEMS (SETS)
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(McPhearson, Cook, Berbes, Grimm et al. in revision)



% POPULATION LIVING 
IN POVERTY AND 
DISTRIBUTION OF 
EXISTING GREEN ROOFS 
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Percentage of NYC Population Living in Poverty per Census Tract 
and Distribution of Existing Green Roofs

NBS for Whom?

(Ilieva and McPhearson, in prep)



NBS FOR WHOM?  HOTSPOTS OF HIGH DEMAND AND LOW SUPPLY

SUPPLY AND DEMAND FOR NATURE-BASED SOLUTIONS

 
Figure 6: Classified census blocks according to their Z-score obtained in the cluster analysis. Coldspots (clusters 
of low mismatch value) correspond to low Z-scores, while larger scores correspond to hotspots (high mismatch). 
Even though break values between different categories were set using a Jenks distribution, values 2.58 and -2.58 
were set manually in order to keep a minimum degree of significance (p<0.01). C3 corresponds to those census 

blocks that obtained a Z-score between 2.58 and -2.58, meaning that their p-value is > 0.01. 
 

 

Herreros-Cantis and McPhearson, in revision



BRINGING SCIENCE TO POLICY
NATURE-BASED SOLUTIONS





HIGH RESOLUTION FLOOD SCENARIOS
Potential Flood Depth



DATA VISUALIZATION TO IMPROVE DECISION-MAKING             NYC.URBANSYSTEMS.LAB.COM

VISUALIZING THE FUTURE

http://urex.urbansystems.lab.com


SHARING KNOWLEDGE
BUILDING NETWORKS





NATURA
Nature-based Solutions for Urban Resilience in the Anthropocene  

natura-net.org 

NATURA exchanges knowledge, shares data, and 
enhances communication among research disciplines and 
across the research-practice divide to advance 
understanding of how to build resilience to the growing 
threat of extreme weather events.



NATURA links over 30 networks in North, Central and 
South America, Africa, Asia-Pacific, and Europe to enhance 
connectivity among the world’s nature-based solutions 
scholars and practitioners

NATURA natura-net.org 



NATURA natura-net.org 

NATURA will focus on addressing Five Key Gaps:  

1. Synergistic benefits of bundles of NBS for urban resilience 

2. Role of social-cultural (S) context in NBS outcomes  

3. Role of ecological-biophysical (E) context  

4. Role of technological-infrastructural (T) context  

5. Role of (SETS) interactions in NBS outcomes
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NATURA natura-net.org 

Goals of synthesis, data sharing, and network coordination will be 
accomplished through All-hands meetings, Thematic working groups, 
Regional nodes, and Synthesis writing workshops 

Learning Exchanges will train postdoctoral scholars and graduate students 
and build capacity of the next generation of researchers and practitioners 
on applications of NBS through global networking.  

Early-career researchers and practitioners will be sponsored by NATURA to spend five-week visits 
with network partners  

Thematic Working Groups will create opportunities to deepen peer 
learning for focused groups designed and led by NATURA members 

International students will be invited to participate in these exchanges, hosted by US networks, and 
through collaboration and co-funding with partners. 



Past Now Future

Safe 
+

just
Good

anthropocene

Dystopian
future

Unsafe 
+

unjust

 Environmental quality

Human wellbeing

TRANSFORMATION TO A ‘GOOD’ ANTHROPOCENE?
(Bennett, Solan, Biggs, McPhearson et al., 2016, Frontiers in Ecology Environment)
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