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INTERDEPENDENT COVID-HEAT RISKS IN NEW YORK CITY

QUESTIONS
▸ Who are most vulnerable to direct health impacts 
of COVID? 

▸ Will social distancing policies create additional 
risks from extreme weather such as heat waves?  

▸ How might COVID and heat risks interact and 
even compound each other?

urbansystemslab.com/covid19

http://urbansystemslab.com/covid19


CONFIRMED COVID CASES IN NEW YORK CITY



MORE CASES AMONG THE UNINSURED 



COMMUNITIES OF COLOR ARE MOST AFFECTED



WHAT ABOUT ECONOMIC IMPACTS?

urbansystemslab.com/covid19



THE POOR ARE BEING HIT HARD BY COVID



WHERE THE LOW INCOME LIVE IN NEW YORK CITY



WHERE THE LOW INCOME LIVE IN NEW YORK CITY

IMAGE: CUNY Center for Urban Environmental 
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THE PRESENT
CLIMATE CHANGE 
IN CITIES

SPATIAL VARIABILITY IN 
SURFACE TEMPERATURE

(Hamstead, Kremer, McPhearson 2016)



LACK OF AIR CONDITIONING
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INTERDEPENDENT COVID-CLIMATE RISKS IN CITIES

U.S. COVID-19 POLICIES
▸ Stay at Home Orders 

▸ Mandatory Quarantine for Travelers 

▸ Large Gathering Bans 

▸ State-Mandated School Closures 

▸ Restaurant/Bar Limits 

▸ Primary Election Postponement 

▸ State of Emergency Declarations 



NYC Twitter Activity April 1-15, 2020

TWITTER DATA SHOWS EVIDENCE OF SOCIAL DISTANCING
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Since the start of the Covid-19 crisis, how has your participation in 
the following activities changed compared to what you did 
before?

INCREASED 
Visiting parks/open space: 42% 
Using NYCHA Open Spaces:  46% 
Going Walks: 50% 
Outdoor Recreation: 32% 
Outdoor Exercise: 34% 
Gardening: 39% 
Birdwatching: 44% 
Caring for indoor plants: 38% 
Observing nature: 67% 
Fishing/hunting: 16%

BEHAVIOR 
CHANGE



Currently, how important do you think parks 
and open space are for your mental health?

IMPORTANCE 

• Extremely 
important: 69% 

• Very important: 
21% 

 

 
 

MENTAL 
HEALTH



Currently, how important do you think parks 
and open space are for your physical health?

IMPORTANCE 

• Extremely 
important: 57% 

• Very 
important: 26% 

 
 

PHYSICAL 
HEALTH



The last time you visited a park or open 
space, how did it affect your stress level?

Change in Stress 

Greatly decreased 
stress: 38% 
Somewhat decreased 
stress: 41% 
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INTERDEPENDENT RISKS?

COVID-CLIMATE

McPhearson, Mustafa and Ortiz. “Heat and coronavirus can be twin killers” Nature 582, 32 (2020)





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
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2020s 2050s 2080s

McPhearson, Ortiz et al., unpublished

New York City Temperature Projections



INDOOR EXTREME HEAT EXPOSURE

Ortiz et al., in review


