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Introduction 

 
After years of climate science study, experimentation, hosting a Climate Science Study 
Group, and producing Climate Nuggets videos, I have been attempting to stimulate action 
by U.S. Members of Congress.  This Study is an attempt to move the conversation forward 
- not by my work, but by scientists at the heart of the matter, though I have added a few 
notes of my own, which will be obvious. 

This compilation of the science is intended for two purposes: 

1.​ To provide Members of Congress with the background and language that can 
help them lead their constituents forward to supporting strong and critical 
climate action, and 

2.​ To provide voters the background and language to demand action from their 
elected officials.  In fact, voters are strongly encouraged to copy graphics, 
resource references, or a link to this entire study (see above in the title block) in 
letters to their MoCs, social media posts, Letters to Editors, and even billboards 
pressing for action by specific MoCs.   I have become convinced that MoCs 
often are generally aware that we have a real problem, but believe their 
constituents are not pushing for action.  To be most effective, the specific 
MoC should be named in all communications and copied in social media 
posts.  That will ensure that their offices are aware of the demand for action. 
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https://docs.google.com/document/d/18SfU6mGpw7Xe1jQ7K7FmoesCoUOkXdVYW7DJouHYHp8/edit?usp=sharing


 

The Findings of this Study 
 
This particular Study came out of my trying to sort out the point of thousands of pages of 
Reports and scientific papers.  I had become convinced that we are cascading toward a 
rough future.  But where was the political will across the world to work together on 
solutions?  What in the world would get the attention of Governments at the level 
needed?  Progress in some regions is encouraging, but a global-level coordination will be 
required to have the necessary impact. 
 
I finally saw an answer deep in the latest (2023) massive report from the 
Intergovernmental Panel on Climate Change (IPCC).  There were hints throughout the 
volumes, but it was in an appendix (IPCC: Climate Change 2022: Impacts, Adaptation and 
Vulnerability  Figure A1.28)  that I saw the likely shifts of regions of human habitability.  My 
conclusion from this, and a myriad of other sources is that: 

 
Global Societal Disruption is very possible by 2050-2070.   
 
The basis for this alarming conclusion is simple:  warming is increasing and accelerating; 
species extinctions, crop disruptions, and heat/humidity impacts will ruin the ability for at 
least ⅓ of the global population to stay in their current locations.  Massive migrations will 
become inevitable, and are already starting. 

 
While there are extremely important regional and local impacts to be understood, this 
current Study tackles only the global picture.  The reader is encouraged to explore the 
References provided as hot links - and to discover other resources as well. 
 
The Graphics below are organized, and hot-linked, to these findings: 
 
1.​ TODAY: We are already being dangerously impacted  

2.​ CONFIDENCE IN SCIENCE: Predictions are credible 

3.​ TIMING: Benchmark temperature increases will be coming FAST   

4.​ IMPACTS: will greatly amplify with more and more heating 

5.​ OUR DIRECTION: Global Societal Disruption is very possible by 2050-2070  

6.​ ACTIONS: How can we change our trajectory to reduce the impacts? 

 
I encourage you to spend time with the graphics and what they imply.  They are the 
product of tens of thousands of researchers doing their best to sort out the realities of the 
science and our situation.  Finally, I can be contacted at: maclankford.climate@gmail.com. 
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https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
mailto:maclankford.climate@gmail.com


 

The 
Message The SCIENCE References 

1.​  We are already in a dangerous situation - serious 
impacts are obvious now 

1.1 

The Planet is 
Dramatically 

Heating 

 

June 2025 
Temperature 

Update - Berkeley 
Earth 

1.2 

The temperature 
increase is 

accelerating 

 

 

Global warming in 
the pipeline | 
Oxford Open 

Climate Change 

RealClimate: Much 
ado about 

acceleration 

 
 NEW RESE…

 
https://assets-eu.r
esearchsquare.co
m/files/rs-6079807
/v1_covered_209e
5182-d9a5-4305-a
4e0-70204151d2b
3.pdf (not yet peer 

reviewed) 
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https://www.youtube.com/watch?v=o-pZNRN4XAE
https://berkeleyearth.org/june-2025-temperature-update/
https://berkeleyearth.org/june-2025-temperature-update/
https://berkeleyearth.org/june-2025-temperature-update/
https://berkeleyearth.org/june-2025-temperature-update/
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf
https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf


 

1.2.1 

 

The World Is 
Warming Up. And 

It’s Happening 
Faster. 

 

1.3 
 

Greenhouse 
gases in the 
Atmosphere 

have 
dramatically 

increased  
 

Greenhouse gases are primarily from burning fossil fuels.  Atmospheric levels will 
continue to increase as long as emissions continue - even if emissions are decreased - 

because it takes centuries for the existing concentrations to naturally diminish. 

Greenhouse gas 
emissions - Our 
World in Data 

 
After more than a 

decade of little 
change, U.S. 

electricity 
consumption is 

rising again - U.S. 
Energy Information 

Administration 
(EIA) 

 
Atmospheric 

greenhouse gas 
concentrations | 

European 
Environment 

Agency's home 
page 

1.4 
 

Global Warming 
is a direct result 

of human- 
produced 

greenhouse 
gases 

 

Greenhouse gas 
emissions - Our 
World in Data 

 
Atmospheric 

greenhouse gas 
concentrations | 

European 
Environment 

Agency's home 
page 

 
Intergovernmental 
Panel of Climate 
Change:  Figure 

AR6 WG2 
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https://www.nytimes.com/2025/06/26/climate/climate-heat-intensity.html
https://www.nytimes.com/2025/06/26/climate/climate-heat-intensity.html
https://www.nytimes.com/2025/06/26/climate/climate-heat-intensity.html
https://www.nytimes.com/2025/06/26/climate/climate-heat-intensity.html
https://ourworldindata.org/greenhouse-gas-emissions
https://ourworldindata.org/greenhouse-gas-emissions
https://ourworldindata.org/greenhouse-gas-emissions
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eia.gov/todayinenergy/detail.php?id=65264
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://ourworldindata.org/greenhouse-gas-emissions
https://ourworldindata.org/greenhouse-gas-emissions
https://ourworldindata.org/greenhouse-gas-emissions
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.eea.europa.eu/en/analysis/indicators/atmospheric-greenhouse-gas-concentrations
https://www.ipcc.ch/report/ar6/syr/figures/figure-2-1
https://www.ipcc.ch/report/ar6/syr/figures/figure-2-1


 

1.5 
 

This Warming is 
NOT “Natural”   

 

This is NOT natural 
| Open Mind 

 
Florida Climate 
Center Climate 

Change 
 

1.6 
 

CO2 levels now 
are higher than 

the last 14 
million years.  

 

NOAA Climate.gov: 
Climate change: 

atmospheric 
carbon dioxide 

 
 Evidence - NASA 

Science 
 

A New 66 
Million-Year 

History of Carbon 
Dioxide Offers 

Little Comfort for 
Today 

 
Toward a Cenozoic 

history of 
atmospheric CO2 | 

Science 
 

Evidence - NASA 
Science 
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https://tamino.wordpress.com/2020/01/28/this-is-not-natural/
https://tamino.wordpress.com/2020/01/28/this-is-not-natural/
https://climatecenter.fsu.edu/topics/climate-change
https://climatecenter.fsu.edu/topics/climate-change
http://climate.gov
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://science.nasa.gov/climate-change/evidence/
https://science.nasa.gov/climate-change/evidence/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://news.climate.columbia.edu/2023/12/07/a-new-66-million-year-history-of-carbon-dioxide-offers-little-comfort-for-today/
https://www.science.org/doi/10.1126/science.adi5177
https://www.science.org/doi/10.1126/science.adi5177
https://www.science.org/doi/10.1126/science.adi5177
https://www.science.org/doi/10.1126/science.adi5177
https://science.nasa.gov/climate-change/evidence/
https://science.nasa.gov/climate-change/evidence/


 

1.7 
 

The Planet is 
now hotter than 
it has been for 
120,000 years, 

and can be 
expected to go 
much higher 

 

Orbital and 
Millennial Antarctic 
Climate Variability 

over the Past 
800,000 Years | 

Science 
 

Planetary Health 
Check — Globaïa 

 
Analysis: Is it 

actually hotter now 
than any time in 
the last 100,000 

years? | PBS 
News 

 
World Of Change 

 

1.7.1 

 

Planetary Health 
Check 2025 
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https://www.science.org/doi/10.1126/science.1141038
https://www.science.org/doi/10.1126/science.1141038
https://www.science.org/doi/10.1126/science.1141038
https://www.science.org/doi/10.1126/science.1141038
https://www.science.org/doi/10.1126/science.1141038
https://www.science.org/doi/10.1126/science.1141038
https://globaia.org/phc
https://globaia.org/phc
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://www.pbs.org/newshour/science/analysis-is-it-actually-hotter-now-than-any-time-in-the-last-100000-years
https://earthobservatory.nasa.gov/world-of-change
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf


 

1.7.2 

 

Planetary Health 
Check 2025 

 

1.8 
 

Increasingly 
Erratic and 
Intensifying 
Weather has 

already started  
More powerful tropical storms, tornadoes, and thunderstorms, and thus more extreme 

floods, are driven by high sea surface temperature and a warmer atmosphere that holds 
more water vapor. Higher global temperature also increases the intensity of heat waves 

and – at the times and places of dry weather – high temperature increases drought 
intensity, including “flash droughts” that develop rapidly, even in regions with adequate 

average rainfall. 

A Wacky Jet 
Stream Is Making 

Our Weather 
Severe | Scientific 

American  

Extreme jet stream 
pattern brings 

bizarre weather, 
storms to Lower 48 
- The Washington 

Post  

https://acp.copernic
us.org/articles/16/3
761/2016/acp-16-3

761-2016.html 
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https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.scientificamerican.com/article/a-wacky-jet-stream-is-making-our-weather-severe/
https://www.scientificamerican.com/article/a-wacky-jet-stream-is-making-our-weather-severe/
https://www.scientificamerican.com/article/a-wacky-jet-stream-is-making-our-weather-severe/
https://www.scientificamerican.com/article/a-wacky-jet-stream-is-making-our-weather-severe/
https://www.scientificamerican.com/article/a-wacky-jet-stream-is-making-our-weather-severe/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/
https://www.washingtonpost.com/weather/2023/06/16/jet-stream-extreme-pattern-weather-tornadoes/


 

1.9 
 

Rising Sea 
Levels and 

Extreme Sea 
Level Events 
have Already 

Started 

 

Intergovernmental 
Panel of Climate 

Change:   Climate 
Change 2023 

Synthesis Report 
p.46 

 

US Fifth National 
Climate 

Assessment 

 

1.10 

Globally, 
warmer 

temperatures  
have expanded 

to cover more of 
the year 

 

Zeke Hausfather 
https://substack.co
m/home/post/p-16

2499826 

World of Change: 
Global 

Temperatures 

 

1.11 

Global 
temperatures 
have moved 
into a new, 

unprecedented 
regime 

 

https://berkeleyeart
h.org/may-2025-te
mperature-update/ 
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https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://repository.library.noaa.gov/view/noaa/61592#:~:text=National%20Climate%20Assessment-,DOI:,org/10.7930/NCA5.2023
https://repository.library.noaa.gov/view/noaa/61592#:~:text=National%20Climate%20Assessment-,DOI:,org/10.7930/NCA5.2023
https://repository.library.noaa.gov/view/noaa/61592#:~:text=National%20Climate%20Assessment-,DOI:,org/10.7930/NCA5.2023
https://substack.com/home/post/p-162499826
https://substack.com/home/post/p-162499826
https://substack.com/home/post/p-162499826
https://earthobservatory.nasa.gov/world-of-change/global-temperatures
https://earthobservatory.nasa.gov/world-of-change/global-temperatures
https://earthobservatory.nasa.gov/world-of-change/global-temperatures
https://berkeleyearth.org/may-2025-temperature-update/
https://berkeleyearth.org/may-2025-temperature-update/
https://berkeleyearth.org/may-2025-temperature-update/


 

1.12 

The equatorial 
regions are 
heating fast.   

 
Species that can, like many fish and whales, are migrating towards the poles 

Blue whales go 
quiet off California 
after marine heat 

wave 

Audible changes in 
marine trophic 

ecology: Baleen 
whale song tracks 
foraging conditions 

in the eastern 
North Pacific | 

PLOS One 

Today's Weather 
Maps 

1.13 

The polar 
regions are 

heating even 
faster, with 

respect to their 
average 

 
Because of loss of ice and its reflectivity, the north polar region absorbs a greater amount 

of sunlight in the summer, making its winter much warmer than ever - which also 
increases ice cap and ice sheet melting 

January 2025 
Temperature 

Update - Berkeley 
Earth 

 

1.14 

Already, 600 
million people 
are suffering in 
regions outside 

of the human 
climate niche 

(white areas), vs. 
12 million in the 

1960-1990 period 

The “human climate niche”  refers to the range of temperatures where humans have 
traditionally lived. 

 

Quantifying the 
human cost of 

global warming | 
Nature 

Sustainability 

 

Human Climate 
Niches — Globaïa 
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https://www.accuweather.com/en/weather-news/blue-whale-songs-drop-off-in-california-scientists-say/1803193#google_vignette
https://www.accuweather.com/en/weather-news/blue-whale-songs-drop-off-in-california-scientists-say/1803193#google_vignette
https://www.accuweather.com/en/weather-news/blue-whale-songs-drop-off-in-california-scientists-say/1803193#google_vignette
https://www.accuweather.com/en/weather-news/blue-whale-songs-drop-off-in-california-scientists-say/1803193#google_vignette
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0318624
https://climatereanalyzer.org/wx/todays-weather/?var_id=t2&ortho=1&wt=1
https://climatereanalyzer.org/wx/todays-weather/?var_id=t2&ortho=1&wt=1
https://berkeleyearth.org/january-2025-temperature-update/
https://berkeleyearth.org/january-2025-temperature-update/
https://berkeleyearth.org/january-2025-temperature-update/
https://berkeleyearth.org/january-2025-temperature-update/
https://www.nature.com/articles/s41893-023-01132-6
https://www.nature.com/articles/s41893-023-01132-6
https://www.nature.com/articles/s41893-023-01132-6
https://www.nature.com/articles/s41893-023-01132-6
https://www.nature.com/articles/s41893-023-01132-6
https://globaia.org/habitability
https://globaia.org/habitability


 

1.15 

Climate Change 
itself is only one 

symptom of 
destructive 

societal habits.  
Seven out of the 
nine Planetary 
Boundary (PB) 
processes have 

gone into the 
High Risk Zone  

 

This is a clear departure from the conditions in which humans and the 
biosphere have thrived for the past 10,000 years or so. This breach 

indicates significant environmental stress and the potential for 
irreversible changes. 

Planetary Health 
Check 2025 

Planetary 
Boundaries 

Science 
(PBScience) Lab 

https://globaia.org/p
hc 

planetaryhealthche
ck2024_report.pdf 
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https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.pik-potsdam.de/en/institute/labs/pbscience
https://www.pik-potsdam.de/en/institute/labs/pbscience
https://www.pik-potsdam.de/en/institute/labs/pbscience
https://www.pik-potsdam.de/en/institute/labs/pbscience
https://globaia.org/phc
https://globaia.org/phc
https://www.planetaryhealthcheck.org/storyblok-cdn/f/301438/x/a4efc3f6d5/planetaryhealthcheck2024_report.pdf
https://www.planetaryhealthcheck.org/storyblok-cdn/f/301438/x/a4efc3f6d5/planetaryhealthcheck2024_report.pdf


 

1.15.1 

 

Planetary Health 
Check 2025 

 

https://www.planeta
ryhealthcheck.org/
wp-content/upload
s/PlanetaryHealth
Check2025_Execu
tiveSummary.pdf 

1.16 

It is likely that 
we will pass the  
1.5 0C goal set 

forth in the 
Paris agreement 

before 2030 

(We have passed it 
for one year; it will 
take multiple years 

above 1.5 0C to 
confirm this as a 

climate change of 
this magnitude)  

Human-Induced 
and Observed 

Global Warming, 
and Trajectory: 
Insights, Data, 

Charts: 
ClimateChangeTra

cker.org 

Copernicus: 2024 
is the first year to 

exceed 1.5°C 
above 

pre-industrial level. 
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https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://www.planetaryhealthcheck.org/wp-content/uploads/PlanetaryHealthCheck2025_ExecutiveSummary.pdf
https://climatechangetracker.org/igcc/human-induced-and-observed-global-warming
https://climatechangetracker.org/igcc/human-induced-and-observed-global-warming
https://climatechangetracker.org/igcc/human-induced-and-observed-global-warming
https://climatechangetracker.org/igcc/human-induced-and-observed-global-warming
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2.​ Fundamental Climate Science has been well established 
for many decades, making predictions credible 

Projections into the Future are now far more complex and use differing strategies and 
scenarios, and increasing understanding of uncertainties through research.  This 
results in ranges and uncertainties - but the underlying messages are the same.  

2.1 

Fundamental 
climate science 
has been well 

understood for 
many decades. 

Predictions about global temperatures have been amazingly accurate 
since 1973 - even before clear signs of warming had been 

observed.    

 

https://berkeleyearth.org/a
ugust-2025-temperature-

update/ 
 
 

 Analysis: How well have 
climate models projected 

global warming? - 
Carbon Brief 2017 

 

5 forecasts early climate 
models got right – the 
evidence is all around 

you 

IPCC global surface 
warming projections have 

been accurate 
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2.1.1 

 

https://berkeleyearth.org/a
ugust-2025-temperature-

update/ 
 
 

 Analysis: How well have 
climate models projected 

global warming? - 
Carbon Brief 2017 

 

5 forecasts early climate 
models got right – the 
evidence is all around 

you 

IPCC global surface 
warming projections have 

been accurate 

Assessing ExxonMobil’s 
global warming 

projections | Science 

Exxon scientists predicted 
global warming with 
'shocking skill and 
accuracy,' Harvard 

researchers say 

 

 

 

 2.2 

More complex 
modern models 
deliver a wider 

range of 
possibilities. 

This is NOT a 
flaw, but is 
science in 

action. 

Subtle effects of particles (aerosols) and their influence on reflective 
clouds as well as the complex flows of currents at various depths in the 

ocean are examples of the efforts to include highly complex features into 
the models. 

 
The most crucial areas of ongoing research are how and how 

quickly the planet might change, adjust to, and warm with higher 
levels of greenhouse gases and net incoming solar energy. 

Evolution of 
climate models 
used in IPCC 
assessment 

reports showing 
how... 
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3. On our current trajectory, benchmark temperature 
increases  (1.5, 2.0, 3.0 0C, etc. above pre-industrial)  

will be coming FAST  

3.1 

Extension of the 
observed 

acceleration of 
warming in 

recent decades 
is consistent 
with model 
predictions.   

 

RealClimate: Much 
ado about 

acceleration 

Global warming in 
the pipeline | 
Oxford Open 

Climate Change 

3.2 

In its latest 
report in 2023, 

the IPCC 
assessed the 

likely timing of 
temperature 
increases for 

various 
scenarios.   

 

This depiction shows the pink-shaded 
range for case SSP3-7.0, which was 
not the worst case considered.  Many 
hope that the SSP2-4.5 case might be 
achieved, with its  upper range closer to 
3-4 0C by 2100, but there is much 
evidence that, with human behaviors 
and evidence from prehistoric climates, 
it is more reasonable to expect higher 
temperatures. 

IPCC Climate 
Change 2023 

Synthesis Report 
p65 

14 of 29 

https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://www.realclimate.org/index.php/archives/2024/04/much-ado-about-acceleration/
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://academic.oup.com/oocc/article/3/1/kgad008/7335889
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_LongerReport.pdf


 

3.3 

We are already 
trending above 

IPCC 2020 
projections, 

which may be 
consistent with 
observations of 

accelerating 
warming. 

 

IPCC Climate 
Change 2023 

Synthesis 
Report p65 

 

Explainer: How 
‘Shared 

Socioeconomic 
Pathways’ explore 

future climate 
change - Carbon 

Brief 
 

CMIP6: the next 
generation of 

climate models 
explained - 

Carbon Brief 
 

Copernicus: 
2024 is the first 
year to exceed 
1.5°C above 
pre-industrial 

level. 
 

3.4 

Our current 
trajectory 

implies we must 
act as if major 
temperature 

increases will 
come quickly 

 

Putting this IPCC projection range together with the Actual temperature record 
and the accelerating warming we are experiencing and projecting in models, we 

can get a handle on WHEN various temperature increases may happen. 

IPCC Climate 
Change 2023 

Synthesis Report 
p65 

 

RealClimate: Much 
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acceleration 
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3.5 
Given our 

current 
behaviors (as 

opposed to 
policies - see 

3.7, below) and 
how the planet 
is responding, 
we could hit 

2.00C by around 
2040 and 3.0 0C 
by as early as 

2070 
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3.5.1 

 

https://www.dpg-ph
ysik.de/veroeffentli
chungen/publikatio
nen/stellungnahme
n-der-dpg/klima-en
ergie/klimaaufruf?s

et_language=en 
 
 

https://x.com/Leon
Simons8/status/19
712238990408421

52 
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3.6 

Here’s a closer 
look at the same 

information.  
Again, these 

timing 
projections are 
based on actual 
emission rates 

and the 
observed 

responses of 
the planet.  

IPCC CLIMATE 
CHANGE 2023 

 p17 
 

CMIP6: the next 
generation of 

climate models 
explained - Carbon 

Brief 
 

CO₂ and 
Greenhouse Gas 
Emissions - Our 
World in Data 

 
New report has 

terrific news for the 
climate 

 3.7 
Limiting 

warming to 2 0C 
would require 
cutting global 
emissions in 
half within 15 

years.   
 

This WILL NOT 
happen without a 
massive shift in 

political will. Even 
stated policies are 
not anywhere near 

enough. 
 

Emissions Gap 
Report 2023: 

Broken Record | 
UNEP & Figure 

SPM.5  
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4. Impacts on Climates will greatly amplify with more and more heating 

4.1 

Climate 
changes are 

highly regional 
in nature and 
worsen with 

every increment 
of warming. 

 

Intergovernmental 
Panel on Climate 

Change:  
Frequently Asked 
Questions p.27 

  

4.2 

Weather 
extremes will 
also strongly 

worsen  
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4.3 

Sea level rise 
will be more or 
less depending 
on emissions.  

Some 
estimates, 
based on 

pre-historic 
global data, 
point toward 
even higher 

(over 10’) rise 
this century 

 

IPCC 
ClimateChange 
2023 Synthesis 

Report  p80 
 

ACP - Ice melt, sea 
level rise and 
superstorms: 
evidence from 

paleoclimate data, 
climate modeling, 

and modern 
observations that 2 
°C global warming 

could be 
dangerous 

 

4.4 

Exceeding 1.5°C 
global warming 

could trigger 
multiple and 

compounding 
climate tipping 

points… 

…and we’re 
already there 

 

 
 

Planetary Tipping 
Systems — Globaïa 

 
Exceeding 1.5°C global 

warming could trigger 
multiple climate tipping 

points | Science 
 

Exceeding 1.5°C global 
warming could trigger 

multiple climate tipping 
points – paper explainer 

 
New Research Led by 

James Hansen 
Documents Global 

Warming Acceleration - 
Inside Climate News 

 
Global Warming Has 
Accelerated: Are the 

United Nations and the 
Public Well-Informed? 

4.5 

Even a 2 0C 
temperature rise 

could be 
disastrous if it 
disrupts the 

Atlantic 
Meridional 

Overturning 
Circulation 

(AMOC) 
 

ACP - Ice melt, sea level 
rise and superstorms: 

evidence from 
paleoclimate data, 

climate modeling, and 
modern observations that 

2 °C global warming 
could be dangerous 

 
AMOC: Atlantic current 
collapse 'closer than we 
think' - Oceanographic. 

 
Is A Mega Ocean Current 

About to Shut Down? | 
Scientific American. 

 
Warning of a forthcoming 

collapse of the Atlantic 
meridional overturning 

circulation | Nature 
Communications 
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4.6 

Other tipping 
points appear to 
be near.  These 

could 
dramatically 
amplify the 

climate changes 
due to direct 

warming of the 
planet. 

 

Global Tipping Points from 
Dec 2023, also PBS 

Terra from 2022   

Scientists issue warning 
on 'unstoppable' 

phenomenon that could 
have global impact: 

'Catastrophic 
consequences' 

Earth Nears Irreversible 
Climate Tipping Points | 

Weather.com 

High probability of 
triggering climate tipping 

points under current 
policies modestly 

amplified by Amazon 
dieback and permafrost 

thaw 

4.7 
 

Tipping Points 
occur when the 

change 
becomes 

irreversible on 
human 

timescales. 

 

 

IPCC Frequently 
Asked Questions 

p.27 
 

Global Tipping 
Points from Dec 
2023, also PBS 
Terra from 2022   

 What Will Ea…

  Earth is Rapi…

4.8 

With Tipping 
Points which 

may already be 
in play, we 

could get 10 
feet of sea level 

rise this 
century. 

 

Intergovernmental 
Panel on Climate 
Change:   Climate 

Change 2023 
Synthesis Report 

p.46 
 

 Earth is Rapi…
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4.9  

Impacts at 2deg 
C 

 

Interactive: The 
impacts of climate 
change at 1.5C, 
2C and beyond | 

Carbon Brief 
 

What Happens 
When We Cross 

the 2°C 
Temperature 

Limit? - Climate 
Adaptation 
Platform. 

 
1.5 or 2 degrees 

Celsius of 
additional global 
warming: Does it 

make a 
difference?. 

 
Impacts at 1.5 and 

2 degrees of 
warming | Climate 

Council 
 
 

4.10 

Impacts at 3 deg 
C 

 

Comparing climate 
impacts at 1.5°C, 
2°C, 3°C and 4°C. 

 

5. Global Societal Disruption is very possible by 
2050-2070 
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5.1 

Species loss 
will dramatically 

increase with 
global warming 

this century, 
particularly in 

the hottest 
equatorial 
regions. 

 

 

Future climate change is projected to increase the severity of impacts 
across natural and human systems and will increase differences across 

regions. 

 

Species loss was evaluated for 30,652 species of birds, mammals, 
reptiles, amphibians, marine fish, benthic marine invertebrates, krill, 

cephalopods, corals, and seagrasses. 

IPCC Climate 
Change 2023 

Synthesis Report 
p73 

 
Summary for 

Policymakers p14 
 

Foreword and 
Preface Technical 

Summary 
SYN3.1.2 

 

5.2 

Humans will 
fare no better - 
note that the 
heat/humidity 
impacts are 

dire, particularly 
in the equatorial 

regions. 

The darker colors depict regions with uninhabitable temperatures most of 
the year 

 

IPCC Climate 
Change 2023 

Synthesis Report 
p73 

 
IPCC Foreword and 

Preface Technical 
Summary C.4.1, C.3.1 

 
IPCC Foreword and 

Preface Technical 
Summary C.3.3, C.6.5, 

SYN3.2 
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5.3 

Food 
production, of 

course, is 
impacted in the 

same way. 

 

IPCC Climate 
Change 2023 

Synthesis Report  
p 73 

5.4 

By around 2070, 
3.5 BILLION of 
today’s  human 

population 
could be 

outside of the 
“human climate 

zone”, if they 
haven’t already 

migrated.  
The white depicts regions outside of the “human climate zone”; blue shading on the white 
is proportional to population density in those regions.  Note that heavily populated India, 

sSoutheast Asia, and Malaysia, etc. are included. 

Quantifying the 
human cost of 

global warming | 
Nature 

Sustainability 

 

Human Climate 
Niches — Globaïa 

Future of the 
human climate 
niche | PNAS 

5.4.1   
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5.5 

By 2100, or 
around 4.40C 
increase, the 

human climate 
zone will have 

changed 
enormously. 

 

Human Climate 
Niches — Globaïa 

5.6 

Global Societal 
Disruption is 

likely by 
2050-2070, if we 

stay on our 
current course! 

 
IPCC: Climate Change 2022: Impacts, Adaptation and Vulnerability  Figure A1.28 
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5.6.1 

 
https://skepticalscience.com/climate-sensitivity-advanced.htm 
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5.7 

This is where 
we may well be 
headed, given  
the scientific 
projections of 

warming timing 
and impacts, 

with our current 
behaviors. 

 

 

 

6. What Actions could reduce the impacts to below 30C? 
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6.1 

STOPPING 
EMISSIONS is 
NECESSARY, 

even with other 
strategies 
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