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• The signs of changing 
climate are all around 
us:
– Greenhouse gases are 

increasing
– Sea level is rising 
– Ice sheets and glaciers are 

melting
– Global temperatures are 

increasing

• Climate change impacts 
people, ecosystems, 
and the economy

Observed Change in Surface Temperature

IP
CC

, 
20

13

Climate is Changing



The Extremes are 
becoming more 

extreme, and people 
feel them far more than 

“averages” 

--Dr. Marshall Shepherd

Testifying Before The U.S. 
House of Representatives 
Science Committee in October 
2019
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• The hazards presented by extreme weather and climate 
events (e.g. UHIs + extreme heat). 

• The exposure of people, infrastructure, and cultural, social and 
economic assets to personal or systematic harm.

• The vulnerability of people and places in the urban setting 
that result in increased sensitivity or differentiated exposure to 
the hazard. 

• Resilience is not simply the inverse of vulnerability. Rather it is 
the capacity for the community and individuals within it to 
mitigate the impacts of the disaster through strengths, 
attributes and resources. 

(e.g. Brooks 2003, World Risk Report 2013).





Georgia’s Climate Vulnerability

From Kc, Shepherd, and Johnson 2015





Kc et al. 2020

Climate hazard in the 2040s obtained by merging the anomalies in temperature 
and precipitation and extreme events measured as—heat wave, cold spells, dry 
conditions, and extreme precipitation days (see Methods). The hazard index is 
rescaled 0 to 1
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Urban Heat………………

ASSESSING THE 
PERFORMANCE OF A 
VULNERABILITY INDEX 
DURING
OPPRESSIVE HEAT 
ACROSS GEORGIA, U.S.
George Maier, Andrew 
Grundstein, Woncheol Jang, 
Chao L, Luke P. Naeher and 
Marshall Shepherd, 2014 
Weather, Climate and Society, 





This is a redlining map for 
Atlanta, Georgia.

These maps were created and 
annotated to show mortgage 
lending risk by neighborhood 
type, including residential, 
commercial and industrial 
areas. Residential districts are 
marked by different colors 
related to the level of risk in 
lending in those 
neighborhoods. 

These types of maps were later 
known as redlining maps 
related to the color given to the 
neighborhoods that were 
measured as most risky for 
loans.



Atlanta Heat Island



Work of Brian Stone, Georgia Tech



Weather-Climate 
Gap – A 
disproportionate 
sensitivity to 
extreme weather-
climate events 
and a delay in the 
ability to bounce 
back

Shepherd and KC 2015





African American Vulnerability: Place

– .
“55% percent of African-Americans live in the Southern United States.”
Robert Bullard. 

“The South is prone to more climate-related disasters in both scale and 
magnitude by a ratio of almost 4:1.





Hurricane Katrina: Poster Child for African American 
Vulnerability to a weather/climate event….. 

But It was also an Episodic Event, what about creeping, 
long term climate change?





Flooding and Marginalized 
Communities 

African Americans were 44% 
more likely to reside in areas 
at risk for flooding than Whites 
when considering the Charlotte 
to Atlanta (Char-Lanta) Mega-
region as a whole. 

At the MSA scale, Greenville-
Spartanburg exhibited the 
largest flood risk inequities, as 
African Americans were 80% 
more likely to reside in the 
500-year flood zone.  (Debbage
2020)





How Do We Close The Gap?
– Reduce emissions and 

increase adaptation
– Erode the “Income Gap”
– Ensure mitigation and 

other policies/strategies 
benefit all, not a select or 
advantaged few

– Educate marginal 
populations about their 
vulnerabilities

– Increase climate literacy at 
the community level and 
“make it plain”!



Where I Think We Are Headed?

• There is Optimism: Science is respected again

• There will be climate across the Agencies and Disciplines. This can 
help with justice/equity issue

• We are back in the Paris Agreement

• The Principles of the Green New Deal will be relevant even if the 
Deal never becomes law (renewable energy, equity, and justice). 

New Infrastructure Plan is a Climate Plan too.



Engineering for Thermal Justice



• An inflection point in society may have 
finally been reached. Meaningful 
discussions are being had about race. 

• Marshall Shepherd offers 6 practical 
steps that we can all do to move the 
needle beyond social media activism, 
anger, apologies, and superficial 
activities.

• Shepherd uses a series of events that 
played out in the Spring 2020 and his 
own personal journey as a black 
scientist to advance meaningful actions 
that you can do right now in your 
homes, local communities and beyond.

Shameless Plug….But It Is Important


