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What is
NJIT provides free technical 

assistance to state, regional, county, 
tribal, and local government entities 

and nonprofit organizations 
interested in learning about, 

identifying, assessing, cleaning up, 
and redeveloping brownfield sites in 

EPA Regions 2 & 4.?

Contact Us:
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(973) 642 - 4165
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Climate Change 101: The Basics

Å Combustion of fossil fuels (coal, petroleum, natural 
gas) emits carbon dioxide into the atmosphere 
(currently about 10 billion tons of carbon per year)

Å Roughly half of the carbon dioxide remains in the 
atmosphere; the remainder is taken up by vegetation 
on land or goes into the ocean (causing ocean 
acidification)

Å Increasing carbon dioxide heats the earth; global 
temperatures have risen by ~2 ° F during the past 
century.

Å Increasing temperatures also cause other changes in 
climate and sea level.



Source: NASA/Goddard Institute for Space Studies

Trends in global average temperature



Trends in annual mean New Jersey temperature

Source: National Centers for Environmental Information

Å Long - term 
upward trend of 
3.1 ° F per 100 
years

ÅMore rapid 
warming since 
1970

Å The 10 warmest 
years have 
occurred since 
1998

Å 21 of the 22 
warmest years 
have occurred 
since 1990.

Å 2012 was the 
warmest year on 
record and 2020 
was the second 
warmest.



Trends in winter and summer temperature in N.J.

Source: National Centers for Environmental Information

Å Larger warming trend in 
winter (4.2 °F/100 yrs) than in 
summer (2.7 °F/100 yrs ).

Å Year - to -year temperature 
variability is much larger in 
winter, which can make it 
harder to perceive long - term 
trends.

Å 8 of the 9 warmest winters 
have occurred since 1998.

Å The 12 warmest summers 
have occurred since 1999.



Changes in average temperature lead to changes in 
extremes

Source: Intergovernmental Panel on Climate Change



Unusually warm and cold months in New Jersey
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Unusually warm and cold months in New Jersey

Å Unusually warm and cold months are defined as the five warmest and 
coldest for each calendar month (total of 60 warm and 60 cold plus ties)

Å Since 2000, there have been 43  unusually warm months and 0 unusually 
cold months

Source: National Centers for Environmental Information

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Jan 4 1

Feb 1 2 3 3

Mar 1 4

Apr 2 1 5 3

May 3 5 1 4

Jun 4 1

Jul 5 4 1

Aug 4 2 3 5 1

Sep 3 2 5 3

Oct 1 3 2

Nov 2 3 5 1 3

Dec 5 2 1 3 3



Source: National Climate Assessment (2017)



New Jersey sea level trends

Å The rate of global sea 
level rise has nearly 
doubled in the past 
two decades.

Å Sea level in New 
Jersey is rising more 
rapidly than the global 
average because land 
is also subsiding.





Will hurricanes and norôeasters affecting New 
Jersey become more intense or more frequent?   

We donôt yet know the answer to this question, 
buté

Rising sea level will raise the baseline for coastal 
flooding, increasing the risk of floods comparable to 

those caused by Hurricane Sandy.



New Jerseyôs climate 
future

Å More warm extremes and 
fewer cold extremes

Å Heavy rains become 
more intense

Å More frequent dry spells

Å Rising sea level with 
increased frequency and 
intensity of coastal 
flooding
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Climate Change, Resilience, and Brownfields

б˲̟̪ ̗̠̣̞̖̣ ̠̣ ̦̣̣̖̟̥̔ ̠̞̞̖̣̝̔̔̒̚ ̠̣ ̟̦̤̥̣̝̒̚̕̚ ̤̥̖̚ ̥̙̥̒ ̤̚ 
currently vacant or underutilized and on which there has been, or 
there is suspected to have been, a discharge of a contaminant."

What Does Climate Change Have To Do with Brownfields?

Vacant Land Dry Cleaner Factory

-  N.J.S.A. 58:10B- 23.d



Climate Change, Resilience, and Brownfields



Climate Change, Resilience, and Brownfields

Climate Impacts on Brownfields

Unaddressed brownfield sites are susceptible to increased and repeated 
damage from extreme events that can mobilize contaminants and 
compromise structures on brownfield sites.

Brownfield Champion
Underground Storage Tank Hurricane Harvey in Houston, TX

Source: Resilient Brownfields Redevelopment: Understanding the Financial Risks of Our Changing Climate

https://www.epa.gov/system/files/documents/2023-08/OBLR_Climate-Risk_FactSheet_FINAL_080923.pdf


Climate Change, Resilience, and Brownfields

Climate Resilience
б˲ ̡̝̥̪̔̒̒̓̚̚ ̥̠ ̡̟̥̥̖̒̔̒̚̚˝ ̡̡̣̖̣̖̒ ̗̠̣˝ ̡̣̖̤̠̟̕ ̥̠˝ ̟̒̕ ̧̣̖̠̖̣̔ ̗̣̠̞ 
significant multi - hazard threats with minimum damage to social well -
̖̟̘̓̚˝ ̥̙̖ ̖̠̟̠̞̪̔˝ ̟̒̕ ̥̙̖ ̧̖̟̣̠̟̞̖̟̥̚в -  EPA

Structures damaged by flooding Elevated structure



Climate Adaptation

Climate Adaptation
б˲̛̦̤̥̞̖̟̥̕ ̟̚ ̟̥̦̣̝̒̒ ̠̣ ̙̦̞̟̒ ̤̪̤̥̖̞̤ ̥̠ ̒ ̨̟̖ ̠̣ ̙̟̘̟̘̔̒̚ 
environment that exploits beneficial opportunities or moderates negative 
̖̗̗̖̥̤̔˟в -  EPA

Green roof on top of the Jacob Javits Convention Center in New York City



Source: Brownfields and Public Health

Potentially 
contaminated 
brownfield site

Paved, impervious 
site and road areas

Poor drainage 
for stormwater 
management

https://www.epa.gov/brownfields/public-health#:~:text=Considering%20public%20health%20and%20reducing,health%20in%20the%20revitalization%20process.


Remove and reduce 
contaminants to 
clean the site 

Add safe, permeable 
surfaces for walking or 
biking

Improve drainage 
and stormwater 
management

Source: Brownfields and Public Health

https://www.epa.gov/brownfields/public-health#:~:text=Considering%20public%20health%20and%20reducing,health%20in%20the%20revitalization%20process.


Flooding Solutions: 
Permeable Surfaces & Stormwater Management
ÅPermeable pavement has openings in it to allow water to soak into the soil
ÅBioswales are channels that are either vegetated, mulched, or xeriscaped , and used for 

stormwater retention and treatment.
ÅCombine for green streets & parking lots

Green roof on top of the Jacob Javits Convention Center in New York City

Green Parking Lots (Image Credit : Naturally Resilient Communities)Green Street in Seattle, WA (Image Credit: Abby Hall, US EPA)

Climate Adaptation



Pavement and dark, 
heat - absorbing 
materials

Lack of plants and 
green space

Source: Brownfields and Public Health

https://www.epa.gov/brownfields/public-health#:~:text=Considering%20public%20health%20and%20reducing,health%20in%20the%20revitalization%20process.


Use lighter color and 
reflective pavement 
and materials

Plant trees, add 
water features and 
expand green space

Source: Brownfields and Public Health

https://www.epa.gov/brownfields/public-health#:~:text=Considering%20public%20health%20and%20reducing,health%20in%20the%20revitalization%20process.


Urban Heat Solutions:
Reflective Materials, Green Space, Water Features
ÅLighter color and reflective materials 

absorb less heat than blacktop.

ÅGreen roofs are created by building 
layers of drainage, engineered soil, and 
̧̖̘̖̥̥̠̟̒̚ ̠̟ ̒ ̦̝̟̘̓̚̕̚Я̤ ̣̠̠̗˟ ̙̖̪̅ 
capture and store stormwater to 
reduce flood impacts, and cool 
buildings during extreme heat events.

 
ÅTrees  provide aesthetic benefits and 

shade, improve air quality, and capture 
and store greenhouse gases from the 
atmosphere.

Climate Adaptation


