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Before diving in … let’s make this clear

Climate change is
• Real
• Serious
• And deserving of serious attention to 

both mitigation and adaptation policies

My views on climate science, policy and politics

Makes a great gift for that special someone
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Fresh Good News on Climate Policy

UN Emissions Gap Report 2021
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PART 1
Extremes



Summary of IPCC 2021 AR6 WG1 on Extremes



Climate and climate change

IPCC Glossary



Detection

IPCC Glossary



Attribution

IPCC Glossary





Heat Waves

Screenshots from IPCC AR6 WG1 
unless otherwise noted



Heavy Precipitation



Heavy Precipitation does not always lead to greater flooding



Flooding



Drought
IPCC SREX

IPCC AR6 WG1



Tropical Cyclones

IPCC Glossary



Winter Storms



Thunderstorms, tornadoes, hail, lightning



Extreme winds (between 60S and 60N)



Fire Weather



Quality Control in IPCC AR6?

I was of course very happy to see the reference to “normalized” damages 
in the IPCC, as this methodology and terminology we introduced to the 
literature in 1998 (Pielke and Landsea 1998) . . .  But . . .



IPCC Glossary

Quality Control in IPCC AR6?

There are 54 “normalization” studies in the 
literature, 53 make no claims of attribution. IPCC 
AR6 WG1 chose to mention one of 54 

Pielke 2021



Study highlighted by IPCC (25 citations) Study ignored by IPCC (1,216 citations)

IPCC on Normalized US Hurricane Damage
Lesson: Subject matter experts can readily see when IPCC chooses to 
deviate from its mission to accurately assess the relevant literature



In summary:
Overall, the IPCC 
WG1did an excellent 
job representing the 
literature on extreme 
events 

Medium Confidence

Medium Confidence

Medium Confidence

Perhaps more 
accurately called “soil 
moisture drought” as 
in IPCC SREX
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PART 2
Scenarios

There is quite a story here!
See Pielke and Ritchie (2021) for an in-depth discussion

Please email me for a PDF



Scenarios are fundamental to climate research and policy

Moss et al. 2010



IPCC First Assessment Report 1990
Scenarios (“Task A”) as plausible projections of the future

BAU as a “reference scenario”
Scenarios B, C, D as “policy scenarios”



IPCC 2000: SRES Scenarios
Adopted an approach to scenarios with no reference/policy distinction

Informed IPCC TAR & FAR



IPCC 2000 SRES scenario range
No “reference scenario” & all were plausible futures

“there was no objective 
basis on which to assign 
likelihood to any of the 
scenarios”

IPCC 2000



Post-SRES scenarios ~2005 to present
Representative Concentration Pathways (RCPs)

Informed the IPCC AR5, SR15, SROCC, AR6

Moss et al. 2010



How the IPCC detached climate modeling
from socio-economic plausibility

SRES (2000)

See Pielke and Ritchie (2021) for discussion



Representative Concentration Pathway Scenarios
4 of the 1,184 AR5 Scenarios



IPCC AR5 Integrated Assessment Models 
(producing 1184 scenarios in AR5 IIASA database)

RCP6.0

RCP8.5

RCP4.5

RCP2.6

IIASA 2016

See Pielke and Ritchie (2021) for discussion



There are 1000s of climate scenarios
But only 8-12 are presently available for climate research

Justin Ritchie - @jritch
https://twitter.com/jritch/status/1073611322401513474?s=20

See Pielke and Ritchie (2021) for discussion

https://twitter.com/jritch/status/1073611322401513474?s=20
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IPCC AR6 gives mixed messages on scenarios

But at the same time



IPCC AR5, CMIP5, CMIP6
RCP8.5 as “baseline” (i.e., “business as usual”)

IPCC 2014

See Pielke and Ritchie (2021) for discussion



More than half of scenario mentions in 
IPCC AR6 WG1 are to those judged low 
likelihood by IPCC AR6 and generally 
viewed as implausible (8.5 and 7.0, 
specifically)

To be clear, there are many legitimate 
scientific uses for implausible, extreme 
scenarios, such as in exploratory research 

But such research should not be conflated 
with projections of plausible futures or for 
use in impact, economic or policy studies

IPCC unfortunately engages in and 
legitimizes such conflation 



Dominance of RCP8.5 
Across Recent Climate 
Assessments

See Pielke and Ritchie (2021) for discussion



Research emphasizes an implausible scenario

See Pielke and Ritchie (2021) for discussion



If you read a media report about climate impacts, 
it is likely that the story is based on RCP 8.5

See Pielke and Ritchie (2021) for discussion



Massive Confusion!
Scenarios as exploratory for climate modeling 

vs. projections for informing policy

“Given that the primary goal of 
this [RCP] exercise is to 
provide input data for climate 
models, the core products will be 
global emissions and 
concentrations of long-lived 
greenhouse gases, gridded 
emissions of shorter-lived species, 
and gridded land-use and land-use 
change information.”

Van Vuuren 2008

“RCPs are mainly intended to 
facilitate the development of 
integrated scenarios by jump-
starting the [climate modeling] 
process through the provision of data 
on emissions, concentrations, and land 
use/land cover needed by [climate 
models].”

Moss et al. 2008

See Pielke and Ritchie (2021) for discussion



Despite warnings by RCP creators
RCP8.5 is systemically misused 

as a reference scenario for the other RCPs 

http://www.globalchange.umd.edu/data/annual-meetings/2014/Moss-GCAM_scenarios_v1.pdf

From a presentation by Richard Moss in 2014

Warning!
Ignored!

Search of 13 Mar 2021

See Pielke and Ritchie (2021) for discussion

http://www.globalchange.umd.edu/data/annual-meetings/2014/Moss-GCAM_scenarios_v1.pdf


RCPs are not in fact RCPs
They are re-named from pre-existing scenarios, which come with fully 

characterized socio-economic inputs (e.g., population, GDP, etc.)

To evaluate climate policy 
using an IAM, it would be 
necessary to compare 
scenarios within a column. 
Comparing across 
columns is meaningless.

See Pielke and Ritchie (2021) for discussion



SSPs are repeating problems of the RCPs

See Pielke and Ritchie (2021) for discussion
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An arguably most plausible SSP scenario – SSP2-3.4 is not even being studied! 
While implausible scenarios (SSP3-7.0 & SSP5-8.5) are the highest priority

See Pielke et al. (2021, in review) for discussion

Scenarios as prioritized 
by the climate 

modeling (CMIP6) 
community



So What?
What is wrong with using RCP8.5, SSP5-85 
and SSP3-70 as baselines?

• These scenarios are fine for exploratory
modeling and investigation

• However, as we will see next – they are 
implausible – they have no connection to 
the real world

• They should play no role in climate 
research to inform plausible projections of 
climate, impacts or policy

• And the problems are not limited to these 
3 scenarios 

• Nor is misuse limited to misdefined 
baselines, the issues are much deeper 
(Pielke and Ritchie 2021)
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Burgess et al. 2020



Burgess et al. 2020



Viewing the future through plausible AR5 & SSP scenarios (WIP)



Some Closing Observations on Scenarios
• Much of climate science is based on implausible scenarios
• Thousands of studies erroneously project the future as if it were plausible
• Implausible scenario research makes up a significant portion of the research 

summarized in leading climate assessments
• It also is deeply embedded into policy (including but going well beyond the 

“social cost of carbon” – such as informing regional and local adaptation 
planning)

• This is a huge problem
• Climate science has a scientific integrity crisis – not unlike the contamination 

of literature by misidentified cell lines in cancer research

• What to do?
• Admit there is a problem
• Develop new scenarios
• Even better, develop a much better approach to the use of scenarios
• Focus climate policy on robust decision making



Special thanks!
• On scenarios

• Matt Burgess (University of Colorado)
• Justin Ritchie (University of British Columbia)

Of course, I am solely responsible for all claims and statements made in this presentation!

For further reading:
• Ritchie, J., & Dowlatabadi, H. (2017). Why do climate change scenarios return to coal? Energy, 140:1276-1291. 
• Pielke, Jr., R. (2018). Opening up the climate policy envelope. Issues in Science and Technology, 34:30-36.
• Hausfather, Z., & Peters, G. P. (2020). Emissions–the ‘business as usual’ story is misleading. Nature.
• Burgess, M. G., Ritchie, J., Shapland, J., & Pielke, Jr., R. (2020). IPCC baseline scenarios have over-projected CO2 

emissions and economic growth. Environmental Research Letters, 16(1), 014016.
• Pielke Jr, R., & Ritchie, J. (2021). Distorting the view of our climate future: The misuse and abuse of climate 

pathways and scenarios. Energy Research & Social Science, 72, 101890.
• Pielke, R., & Ritchie, J. (2021). How Climate Scenarios Lost Touch With Reality: A failure of self-correction in 

science has compromised climate science's ability to provide plausible views of our collective future. Issues in 
Science and Technology, 37(4), 74-84.

• Pielke, Jr., R., M. Burgess and J. Ritchie, (2021, in review). Most plausible 2005-2040 emissions scenarios project 
less than 2.5 degrees C of warming by 2100, https://osf.io/preprints/socarxiv/m4fdu

https://osf.io/preprints/socarxiv/m4fdu


• On extremes
Of course, I am solely responsible for all claims and statements made 
in this presentation!

For further reading:

• Overview
• Pielke, R. (2021). Economic ‘normalisation’ of disaster losses 1998–2020: a 

literature review and assessment. Environmental Hazards, 20(2), 93-111.
• Pielke, Jr. R. 2018. Disasters and Climate Change, CSPO ASU.
• For a deeper dive, many dozens of papers here:

• https://scholar.google.com/citations?user=WtqpmdIAAAAJ&hl=en&oi=ao

https://scholar.google.com/citations?user=WtqpmdIAAAAJ&hl=en&oi=ao


Thank You!
 The Honest Broker Newsletter (please sign up!): 

– https://rogerpielkejr.substack.com/

Contact
pielke@colorado.edu

@RogerPielkeJr 

https://rogerpielkejr.substack.com/
mailto:pielke@colorado.edu
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