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•Volume 1 is the most comprehensive and up-to-date 
assessment of the state of climate science today. 12 
federal agencies, 50 authors, almost 500 pages* It 
was subject to public review, two agency reviews, 
and a National Academy review, released in 2017

•Volume II is the most comprehensive and up-to-date 
assessment of how climate change is affecting the 
U.S. and how we are responding. 12 federal 
agencies, 350 authors, over 1600 pages, also 
subject to public, multiple agency and National 
Academy reviews. Released in 2018



2018 Was 4th Warmest Year on Record



Where Has It Warmed?
Annual Temperature Change Since 1901



Carbon dioxide (CO2)
Methane (CH4)
Nitrous Oxide (N2O)

Most major greenhouse
gases are 

Recent Greenhouse Gas Trends

CO2 is now over 411 PPM

Methane

Nitrous Oxide
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CLEAN Collection
• Curated

• Community reviewed

• Expert scientist reviewed

• Classroom ready

• Online, free resources

• Aligned with NGSS, Literacy 
Framework

• Filter search options



Other Indicators of Climate Change



Arctic Sea Ice Decline
1984 2016





Tidal Flooding in Charleston, SC
As sea levels have risen, the number of tidal floods each year that cause minor 
impacts  (also called “nuisance floods”) have increased 5- to 10-fold since the 1960s 
in several U.S. coastal cities.



Observed US Temperature Change, 
1901-2015



Change in Growing Season Length Since 1895



Observed Change in Very Heavy 
Precipitation

Climate 101



Hurricane Harvey Flooding, Houston, 2017
Some Areas Received Almost 50 Inches of Rain Over Four Days
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Example CLEAN Activities

https://cleanet.org/resources/42338.html

https://cleanet.org/resources/41790.html



Example CLEAN Activity

https://cleanet.org/resources/56079.html



Example CLEAN Activity

https://cleanet.org/resources/51251.html



Why Are We Confident That Human 
Emissions of Greenhouse Gases Is The 

Dominant Cause of Warming?



All indicators expected to increase in a warming 
world are increasing and those expected to 

decrease are decreasing



The only way to get a climate model to simulate the observed global 
temperature change is to include observed increases in GHGs.



How do we project future climate 
conditions?

Global Climate Models: large (hundreds of 
thousands of lines of code) computer programs 

that solve various equations (e.g. differential 
equations of fluid dynamics, chemistry) at 

thousands of individual locations covering the 
globe and layers in the atmosphere and ocean.



Projected Global Surface Temperature Change



Projected Changes Global Sea Level



Example CLEAN Activity

https://cleanet.org/resources/41851.html



Example CLEAN Activity

https://cleanet.org/resources/43136.html



How will climate change impact our 
world and what can be done about it?



Higher Emissions Scenario



Severe Coral Bleaching 
Projected for Hawai’i and 
the U.S.-Affiliated Pacific 

Islands
The figure shows the years 
when severe coral bleaching 
is projected to occur annually 
in the Hawaiʻi and U.S.-
Affiliated Pacific Islands 
region under a higher 
scenario (RCP8.5). Darker 
colors indicate earlier 
projected onset of coral 
bleaching. Under projected 
warming of approximately 
0.5°F per decade, all 
nearshore coral reefs in the 
region will experience annual 
bleaching before 2050. 



Community Relocation – Isle de Jean Charles, Louisiana

(left) A federal grant is being used to relocate the tribal community of Isle de 
Jean Charles, Louisiana, in response to severe land loss, sea level rise, and 
coastal flooding. 
(right) As part of the resettlement of the tribal community of Isle de Jean 
Charles, residents are working with the Lowlander Center and the State of 
Louisiana to finalize a plan that reflects the desires of the community. 

Ch. 1 | Overview



Adaptation 
Measures in 

Kivalina, Alaska
A rock revetment was 
installed in the Alaska 
Native Village of 
Kivalina in 2010 to 
reduce increasing risks 
from erosion. A new 
rock revetment wall has 
a projected lifespan of 
15 to 20 years.



Mitigation-Related 
Activities at State 
and Local Levels

(top) The map shows the 
number of mitigation-related 
activities at the state level 
(out of 30 illustrative 
activities) as well as cities 
supporting emissions 
reductions; (bottom) the 
chart depicts the type and 
number of activities by state



Concluding Thoughts

• There are both positive and negative 
impacts to global warming
•Overall, the net impacts are likely to be 

negative
• Ecosystems have evolved and human 

systems are adapted to the current 
climate





• CLEAN NCA Page
– https://cleanet.org/clean/literacy/tools/nca.html

NCA Teaching Resources

• Climate Generation NCA 
resources

– https://www.climategen.org/take-action/teach-climate-
change/curriculum/next-generation-climate-for-grades-6-
8/worksheets/

– https://curriculum.climategen.org/2017/NGC/NGC2017-3-
3-National-Climate-Assessment-Scavenger-Hunt.pdf

• NOAA NCA resources
– https://www.climate.gov/teaching/national-climate-

assessment-resources-educators/2014-national-climate-
assessment-resources

– https://www.climate.gov/teaching/national-climate-
assessment-and-next-generation-science-standards

• Climate Explorer Tool
– https://crt-climate-explorer.nemac.org/
– https://nca2018.globalchange.gov/img/figure/figure25_10.p

ng
– https://noaa.maps.arcgis.com/apps/MapJournal/index.html

?appid=92260a6bcf154d72bab62e50231e64c8&section=10

https://cleanet.org/clean/literacy/tools/nca.html
https://www.climategen.org/take-action/teach-climate-change/curriculum/next-generation-climate-for-grades-6-8/worksheets/
https://curriculum.climategen.org/2017/NGC/NGC2017-3-3-National-Climate-Assessment-Scavenger-Hunt.pdf
https://www.climate.gov/teaching/national-climate-assessment-resources-educators/2014-national-climate-assessment-resources
https://www.climate.gov/teaching/national-climate-assessment-and-next-generation-science-standards
https://crt-climate-explorer.nemac.org/
https://nca2018.globalchange.gov/img/figure/figure25_10.png
https://noaa.maps.arcgis.com/apps/MapJournal/index.html?appid=92260a6bcf154d72bab62e50231e64c8&section=10

