
Climate Crisis & Climate Impact Modeling 
Review for SERC, City of Salem

May 2021

By 

John Hayes, Ph.D.

Chair, SERC and

Professor of Geography and Sustainability, Salem State University



CZM Grant application by 
the City for mathematical
modeling of climate change 
and hydrologic impacts – for 
coastal resiliency planning, 
May 2021.





Letter of support from SERC for the City’s
CZM grant application, May 21, 2021.







This excellent graphic shows the years in this 136 year
global average air temperature record that were not
El Nino years (orange dots).  El Nino (also called ENSO)
is a part of Earth’s climate variability when the eastern
Pacific Ocean off the west coast of South America warms. 









Looking at the global
average air temperature
data by decadal 
averages of the anomaly 
in comparison to the 
global 20th century 
average.  
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This graphic from The Washington Post shows all ten of the 30—year average temperature 
maps by NOAA in comparison to the 20th century average temperature for the U.S.











419.1 ppm
April 2021

It is important to understand the importance of the following ppm’s:
180 ppm           vs.        280 ppm        vs.            419 ppm . See next slide.
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projects.propublica.org/climate-migration/

see next slide→



Peer-reviewed research utilized by the Rhodium Group.























projects.propublica.org/climate-migration/



County-level analysis of compounding hazards due to climate change.









The three types  of flooding that are
modeled in the First Street Flood Model 
projections.







Legend for map on next slide →







Important for SERC
and SAFE to know if
we have interest
in regional offshore
wind projects.







Looking at recent 
research about coastal
flooding from SLR,
rising groundwater levels
along coasts due to SLR, 
and storm-drain backflow.




























