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What Do You Think About Climate Change?

• Is climate changing? 

• Cooling, warming, or something else (e.g. cyclical)? 

• Causes: natural, human, or both? 

• Is is good, bad, or neither? 

• Should we do something about it? 

• What should we do?



What Do You Think About Climate Change?



Scientists
Almost all climate scientists (97%) 
say global warming is human 
caused

Motivation

Causes of Global Warming

Human Other

Causes of Global Warming

Human Other

US Public
Only 59% of the public believes 
global warming is caused mostly 
by humans

Myers et al. (2021) https://iopscience.iop.org/article/10.1088/1748-9326/ac2774 https://climatecommunication.yale.edu/visualizations-data/ycom-us/



https://open.oregonstate.education/climatechange/



This Presentation



https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/global/time-series/globe/land_ocean/tavg/12/12/1850-2025

with respect to the 1901-2000 average

2025 second hottest year on record



Contrarians: “Global Warming Stopped”







https://noaadata.apps.nsidc.org/NOAA/G02135/north/monthly/images/09_Sep/N_197909_extn_blmrbl_hires_v4.0.png https://noaadata.apps.nsidc.org/NOAA/G02135/north/monthly/images/09_Sep/N_202509_extn_blmrbl_hires_v4.0.png



https://open.oregonstate.education/climatechange/chapter/observations/





https://gml.noaa.gov/ccgg/trends/



https://www.pmel.noaa.gov/co2/file/Hawaii%20Carbon%20Dioxide%20Time-Series

Ocean Acidification



Poll Results



DOE Report

https://www.energy.gov/topics/climate

Background 

On July 29, 2025, the Department of Energy (DOE) published a report entitled A 
Critical Review of Impacts of Greenhouse Gas Emissions on the U.S. Climate, 
evaluating existing peer-reviewed literature and government data on climate 
impacts of Greenhouse Gas (GHG) Emissions and providing a critical 
assessment of the conventional narrative on climate change.  

Among the key findings, the report concludes that carbon dioxide (CO2) -induced 
warming appears to be less damaging economically than commonly believed, 
and that aggressive mitigation strategies could be more harmful than beneficial. 
Additionally, the report finds that U.S. policy actions are expected to have 
undetectably small direct impacts on the global climate and any effects will 
emerge only with long delays. 

The report was developed by the 2025 Climate Working Group, a group of five 
independent scientists assembled by Energy Secretary Chris Wright with diverse 
expertise in physical science, economics, climate science and academic 
research.


140 pages

https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf
https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf


https://www.ipcc.ch/2025/08/18/pr-ar7-authors/

Table created by Google AI. Prompt: please list in a table the number of authors, numbers of pages, and the numbers of 
references in the following climate reports: the most recent full IPCC assessment report (not just the synthesis report), the 
most recent US National report, and the recent DOE climate report


Author numbers of IPCC and DOE verified by myself.





This report: 

• Reviews scientific certainties and uncertainties in how anthropogenic emissions of CO2 and other GHGs have affected, or will 
affect, the Nation’s climate, extreme weather events, and metrics of societal well-being.

• Assesses the near-term impacts of elevated concentrations of CO2, including enhanced plant growth and reduced ocean alkalinity.
• Evaluates data and projections regarding long-term impacts of elevated concentrations of CO2, including estimates of future 

warming.
• Finds that claims of increased frequency or intensity of hurricanes, tornadoes, floods, and droughts are not supported by U.S. 

historical data.
• Asserts that CO2-induced warming appears to be less damaging economically than commonly believed, and that aggressive 

mitigation policies could prove more detrimental than beneficial.
• Finds that U.S. policy actions are expected to have undetectably small direct impacts on the global climate and any effects will 

emerge only with long delays.

Summary

DOE Report



85 Scientists


450 pages

https://essopenarchive.org/users/260056/articles/1330312-climate-experts-review-of-the-doe-climate-working-group-report



Ice Ages



https://scitechdaily.com/how-cold-was-the-last-ice-age-researchers-have-now-mapped-the-temperature-differences-across-the-globe/

Tierney et al. (2020)



https://www.sciencedirect.com/science/article/pii/S0012825224001090#bb0145

Mann and Gaglioti (2024)

Wallowa Moraines

https://open.oregonstate.education/climatechange/chapter/observations/





Ice Ages
DOE Report

“An application to the well-known Vostok ice core 
data revealed an error in Al Gore’s documentary 
An Inconvenient Truth. Gore showed the data and 
drew attention to the coherence of temperature and 
CO2 changes over a 440,000 year span, which he 
asserted was due to CO2 driving temperature 
changes. But temperature changes can also affect 
atmospheric CO2 levels. Davidson et al. (2015) 
examined the series and found that temperature 
Granger causes CO2 but not the reverse. In other 
words on the time scales represented in the Vostok 
data, the coherence in the series is primarily due to 
the influence of temperature on CO2 levels, not 
the feedback of CO2 levels on temperature.“

current CO2 
= 430 ppm



Transition is much longer 
(10,000 years) than lag. 
This does not mean that 
CO2 does not influence 
temperatures.


From time series analysis 
alone we cannot say which 
variable influences which 
by how much.


Plus, lag is within errors of 
age uncertainty for most of 
the ice core record.

lag = 500 yr



Ice Ages
Paleoclimate Science

• We know that ocean temperature impacts CO2.


• Colder water is more soluble and can hold more 
CO2.


• However, this effect can only explain 25% to 50% 
of CO2 variations during the ice ages.


• Other processes, such as iron fertilization from 
increased dust supply, and ocean circulation 
changes explain the other 50% to 75%.



Ice Ages
Paleoclimate Science

• CO2 variations impacted temperatures during ice 
ages due to the greenhouse effect


• They caused about half of the global warming (4-5 
degrees C)

Our response to DOE report:
“This section is contrary to the vast majority of paleoclimate literature, which has established that 
atmospheric CO2 has an important influence on global temperatures during past ice-age cycles. For 
example, radiative forcing of CO2 and ice sheets similarly contribute to colder temperatures during the 
Last Glacial Maximum (Broccoli, 2000; Broccoli & Manabe, 1987; Hansen et al., 1984; Köhler et al., 
2010; Schmittner et al., 2011; Weaver et al., 1998) and simulations of glacial cycles with constant CO2 
underestimate ice volume changes (Abe-Ouchi et al., 2013; Ganopolski & Calov, 2011). This should be 
mentioned here, since otherwise it will leave the reader with the false impression that CO2 variations 
are unimportant for ice age climate changes.“



Effect of CO2 on Ice Volume Changes

Abe-Ouchi et al. (2013)

Variable CO2

CO2 = 220 ppm

CO2 = 260 ppm

CO2 = 220 ppm 

CO2 = 160 ppm

North American Ice Sheet

All Ice Sheets

https://www.nature.com/articles/nature12374



Ice Ages
Paleoclimate Science

• Another issue is that the Vostok ice 
core record represents regional 
temperatures in Antarctica


• Thus, the lead-lag relationship does 
not tell us anything about global 
temperatures


• A reconstruction of global 
temperatures over the last 
deglaciation shows a lead of CO2 
with respect to global temperature.

Shakun et al. (2012)

Figure 2 | CO2 concentration and temperature. a, The global proxy
temperature stack (blue) as deviations from the early Holocene (11.5–6.5 kyr
ago) mean, an Antarctic ice-core composite temperature record42 (red), and
atmospheric CO2 concentration (refs 12, 13; yellow dots).

CO2

Antarctic 
Temperature

Global 
Temperature



Hurricanes
DOE Report

https://en.wikipedia.org/wiki/Hurricane_Harvey



Hurricanes
Scientists

Although no trends in the number of hurricanes making landfall in the U.S. have been 
detected (and none were expected), hurricanes are becoming more hazardous. They are 
reaching higher intensity and intensifying more quickly. Higher sea levels are making their 
coastal flooding more extensive and damaging, and atmospheric warming is leading them 
to produce more rainfall, which is increasing their inland impacts.

https://en.wikipedia.org/wiki/Hurricane_Harvey



Coral Reefs
• 0.2% of seabed


• 30% of species


• $2.7 trillion per year goods and services provided


• 500 million people rely on coral reefs


• Food, income (fisheries, tourism), coastal 
protection from storms


• Cancer treatments 



Coral Reefs
DOE Report

“Executive Summary: Elevated 
concentrations of CO2 … make the 
oceans less alkaline (lower the pH). 
That is possibly detrimental to coral 
reefs, although the recent rebound of 
the Great Barrier Reef suggests 
otherwise [Section 2.2].“

“The most recent annual summary of GBR conditions from the Australian 
Institute of Marine Science indicates that coral production has rebounded 
strongly (AIMS, 2023). Figure 2.4 shows the results of the AIMS surveys 
of hard coral cover, expressed as a percentage of the reef area. Much of 
the decline in the GBR before 2011 turned out to be due to intense tropical 
cyclone activity (Beeden et al., 2015) as well as a string of marine 
heatwaves, agricultural runoff and invasive species (Woods Hole, 2023). 
Given the reported declines in GBR calcification between 1990 and 2009 
and the continued increase in atmospheric CO2 levels, the rebound has 
surprised some observers.”

“In summary, ocean life is complex and much of it evolved when 
the oceans were acidic relative to the present. The ancestors of 
modern coral first appeared about 245 million years ago. CO2 levels 
for more than 200 million years afterward were many times higher 
than they are today. Much of the public discussion of the effects of 
ocean “acidification” on marine biota has been one-sided and 
exaggerated.“



https://www.aims.gov.au/sites/default/files/2022-08/AIMS_LTMP_Report_on%20GBR_coral_status_2021_2022_040822F3.pdf



Coral Reefs
Scientists

• Scientists Confirm Largest Coral 
Bleaching  Event on Record 
Affecting Nearly 84% of World’s 
Reefs


• Bleaching is when Coral expels 
their symbiotic algae (zooxanthella) 
due to warm temperatures, which 
causes color change and can lead 
to death of coral if repeated

https://earth.org/year-in-review-the-biggest-climate-headlines-of-2025/

https://www.coralreefwatch.noaa.gov/satellite/research/coral_bleaching_report.php

https://open.oregonstate.education/climatechange/chapter/impacts/

Healthy Coral Bleached Coral



https://gcrmn.net/wp-content/uploads/2022/05/Status-of-Coral-Reefs-of-the-World-2020-Summary-for-Policymakers.pdf

Coral Reefs
Scientists

Global coral cover.



https://www.ipcc.ch/report/ar6/wg2/downloads/figures/IPCC_AR6_WGII_Figure_3_013.png

Coral Reefs
IPCC Report

• Dire projections


• 70-90% decline for 
1.5 deg C global 
warming


• 99% for 2 deg C



https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-CCboxes_FINAL.pdf

So, are corals okay?



https://www.youtube.com/watch?v=8DKxpUFYmnA

Coral Scientists:

Ove Hoegh-Guldberg

https://www.youtube.com/watch?v=kcQ5A1jlahwTerry Hughes

Mark Hixon https://www.youtube.com/watch?v=YiMTGAbCRV8



Ocean Acidification
• CO2 enters ocean and reacts with sea water to form carbonic acid


• This decreases the pH, which makes it harder for organisms to build calcium 
carbonate shells, and makes it easier for existing CaCO3 to dissolve

Pteropods Coccolithophores Foraminifera



https://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification%253F

Pteropods

Coccolithophorids

https://www.nature.com/articles/35030078

Riebesell et al. (2000)

CO2 = 300 ppm

CO2 = 780–850 ppm

The photos below show that a pteropod’s shell 
dissolves over 45 day when placed in sea water with 
pH and carbonate levels projected for the year 2100.



Oysters

https://www.opb.org/article/2025/07/29/oyster-farming-ocean-acidification/

Barton et al. (2015)

West Coast $117,425,193



https://research.noaa.gov/dungeness-crab-larvae-already-showing-effects-of-coastal-acidification/



https://interactive.carbonbrief.org/doe-factcheck/index.html



https://www.ametsoc.org/ams/about-ams/ams-statements/statements-of-the-ams-in-force/the-practice-and-assessment-of-science-five-foundational-flaws-in-the-department-of-energys-2025-climate-report/



https://www.nationalacademies.org/news/national-academies-publish-new-report-reviewing-evidence-for-greenhouse-gas-emissions-and-u-s-climate-health-and-welfare







https://www.agu.org/science-policy/endangermentletter



DOE Report

https://www.energy.gov/topics/climate

Background 

On July 29, 2025, the Department of Energy (DOE) published a report entitled A 
Critical Review of Impacts of Greenhouse Gas Emissions on the U.S. Climate, 
evaluating existing peer-reviewed literature and government data on climate 
impacts of Greenhouse Gas (GHG) Emissions and providing a critical 
assessment of the conventional narrative on climate change.  

Among the key findings, the report concludes that carbon dioxide (CO2) -induced 
warming appears to be less damaging economically than commonly believed, 
and that aggressive mitigation strategies could be more harmful than beneficial. 
Additionally, the report finds that U.S. policy actions are expected to have 
undetectably small direct impacts on the global climate and any effects will 
emerge only with long delays. 

The report was developed by the 2025 Climate Working Group, a group of five 
independent scientists assembled by Energy Secretary Chris Wright with diverse 
expertise in physical science, economics, climate science and academic 
research.


140 pages

https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf
https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf


Conclusions
• DOE Climate Report is a sham


• It downplays and trivializes the risks from global warming


• It misrepresents the science


• Government is source of misinformation and cannot be trusted 


• Fits with other efforts of this administration to distort the truth (anti-vaxxer) and go 
after reason, universities, scientists, NCAR, NOAA


• Trump calls climate change “hoax” and “con job”


• Propaganda should not be tolerated


• Scientists need to speak up



Thank You!



https://www.columbia.edu/~jeh1/mailings/2025/GlobalTemperaturePrediction2025.12.18.pdf





Scientists’ Response

https://sites.google.com/tamu.edu/doeresponse/home

“On July 29, 2025, the Department of Energy (DOE) published a report from its Climate 
Working Group (CWG). This report features prominently in the EPA's reconsideration of its 
2009 Endangerment Finding. In response, over 85 scientists have come together to write a 
comprehensive review, which is being submitted to the DOE, EPA, and National Academy 
review.
Our review reveals that the DOE report's key assertions—including claims of no trends in 
extreme weather and the supposed broad benefits of carbon dioxide—are either misleading 
or fundamentally incorrect. The authors reached these flawed conclusions through selective 
filtering of evidence ('cherry picking'), overemphasis of uncertainties, misquoting peer-
reviewed research, and a general dismissal of the vast majority of decades of peer-reviewed 
research.“

85 authors


460 pages

https://www.energy.gov/sites/default/files/2025-07/DOE_Critical_Review_of_Impacts_of_GHG_Emissions_on_the_US_Climate_July_2025.pdf
https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-reconsideration-2009-endangerment-finding
https://www.epa.gov/regulations-emissions-vehicles-and-engines/proposed-rule-reconsideration-2009-endangerment-finding





