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Background
• Senior Fellow at the American Enterprise Institute (2025–), professor 

emeritus at the University of Colorado Boulder (2001–), and before 
that a staff scientist at the US National Center for Atmospheric 
Research (1993–2001)

• I study and write on contested science, often in highly politicized 
contexts

• PhD dissertation (1994): how to structure climate science to best 
support climate policy

• Work cited in all three Working Groups of the IPCC AR6

• Published widely on tropical cyclones, floods, wildfire, and other 
extreme events

• Testified before the US Congress many times

• I do my work in public and invite discussion and debate on important 
issues — see The Honest Broker on Substack

• Scientific integrity: always the top priority
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Before diving in … let’s make this clear

Climate change:
• Real
• Serious
• Deserving of serious attention to both 

mitigation and adaptation policies

My views are in The Climate Fix
For a deeper dive: 
IPCC Working Group 1

3



Work in ProgressRoger Pielke Jr. · The Honest Broker

The human influence on the climate system is well established and goes 
beyond just carbon dioxide, but carbon dioxide emissions from the burning 

of fossil fuels are a primary driver of changes in climate 

4

The debate to have is 
not about existence, but 
about risk, magnitude, 
and priorities.
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My talk today has 2 goals:

• To share some of my experiences in the 
climate discussion as an academic

• To provide the latest mainstream, 
consensus scientific understandings of 
extreme weather and climate
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A note on references
• IPCC = Intergovernmental Panel on Climate Change

• IPCC AR5 = 5th Assessment Report (2013/14); IPCC AR6 = 6th Assessment Report (2021); AR7 in preparation

• IPCC SREX = Special Report on Extreme Events (2012)

• US NCA = US National Climate Assessment (2017 science report; NCA5 in 2023)

IPCC AR6 IPCC AR5 IPCC SREX US NCA
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“You are in the Wikileaks release today” — October 2016
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A campaign funded by a billionaire to get me fired
“I think it’s fair say that, without 
Climate Progress, Pielke would still 
be writing on climate change for 
538”
Email from Center for American Progress editor to billionaire 
donor Tom Steyer and John Podesta, after getting me fired 
from Nate Silver’s FiveThirtyEight
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Let’s go back to the start … ~1995
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Inflation-adjusted US hurricane damage, 1900–2022
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Factors influencing US hurricane damage, 1900–2017
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Florida built-environment growth, 1940–2024

Images via Prof. Stephen M. Strader, Villanova University (@StephenStrader)
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Miami Beach, 1926 and 2022
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Normalized US hurricane damage, 1900–2024:
What if every past hurricane season happened in 2024?
How much damage would result?
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Normalized damage tracks the landfall record
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The apex of my career — 15 March 2006
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Two months later, May 2006 …
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Hohenkammer workshop, May 2006
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Increasing global losses from extreme weather … why?

Source: Munich Re 2007
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Hohenkammer workshop, May 2006

• Co-sponsors: US NSF, Munich Re, 
GKSS Institute for Coastal Research, 
Tyndall Centre for Climate Change 
Research

• 32 participants from 16 countries

• 24 background white papers

• Summary consensus report

• Consistent with IPCC WG1
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Hohenkammer consensus statements, 2006

• Analyses of long-term records of disaster losses indicate that societal 
change and economic development are the principal factors responsible 
for the documented increasing losses to date.

• Because of issues related to data quality, the stochastic nature 
of extreme event impacts, length of time series, and various 
societal factors present in the disaster loss record, it is still not 
possible to determine the portion of the increase in damages 
that might be attributed to climate change due to GHG 
emissions.

• In the near future the quantitative link (attribution) of trends in storm 
and flood losses to climate changes related to GHG emissions is unlikely 
to be answered unequivocally.
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IPCC 2007: reliance on “one study”
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Relies on “one study” — what “one study”?
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The “one study”: a 2006 workshop paper
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Hey look! I co-organized that workshop!
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Guess what?

• The IPCC graph does not appear in Muir-Wood et al. 2006

• Muir-Wood was a Lead Author of IPCC 2007

• February 2010, public debate at the Royal Institution, London: 

• Muir-Wood revealed that he created the graph, included it in the IPCC, and 
then intentionally miscited it to avoid the IPCC deadline for inclusion of 
published material

• Muir-Wood said the graph should never have gone into the report

• In 2006 Risk Management Solutions (Muir-Wood’s employer) predicted a 40% increase in 
the risk of US hurricane damage, necessitating much higher insurance and reinsurance 
premiums ($82 billion according to the Sarasota Herald-Tribune)
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Post-script: 
What the miscited paper said when finally published in 2008

“We find insufficient evidence
to claim a statistical 
relationship between global 
temperature increase and 
normalized catastrophe losses.”
Miller et al. 2008 (Muir-Wood a co-author)
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26 February 2010

From the article:

Chief beef: Hurricanes and the bottom line

Telling quote: “We cannot make a causal link 
between increase in greenhouse gases and the 
costs of damage associated with hurricanes, floods, 
and extreme weather phenomena.” 

“… For his work questioning certain graphs 
presented in IPCC reports, Pielke has been 
accused by some of being a climate change 
‘denier.’”
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IPCC 2012 SREX on disaster losses

“Long-term trends in economic disaster 
losses adjusted for wealth and population 
increases have not been attributed to 
climate change, but a role for climate 
change has not been excluded (medium 
evidence, high agreement).”
IPCC SREX 2012
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My 2013 Senate EPW testimony
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February 2014: John Holdren, President Obama’s science advisor, testifies 
before the same committee
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Not long after: a congressional investigation
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Of course, both US parties play politics with the weather
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President Obama’s radio address, 29 June 2013

“[W]hile we know no single weather 
event is caused solely by climate change, 
we also know that in a world that’s 
getting warmer than it used to be, all 
weather events are affected by it — more 
extreme droughts, floods, wildfires, and 
hurricanes…

And Americans across the country are 
already paying the price of inaction in 
higher food costs, insurance premiums, 
and the tab for rebuilding.”
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THB Extremes: the 
perspective from 2026
What the IPCC actually concluded about 
detection and attribution
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Detection and attribution: IPCC definitions

“Detection of change is defined as the process of 
demonstrating that climate or a system affected by climate has 
changed in some defined statistical sense, without providing a 
reason for that change. An identified change is detected in 
observations if its likelihood of occurrence by chance due to 
internal variability alone is determined to be small, for example, 
<10%.”

“Attribution is defined as the process of evaluating the 
relative contributions of multiple causal factors to a change or 
event with an assessment of confidence.”

Source: IPCC AR6 WG1 Glossary
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Disasters and climate extremes: IPCC definitions

Disaster: “A ‘serious disruption of the functioning of a community or a 
society at any scale due to hazardous events interacting with conditions of 
exposure, vulnerability and capacity, leading to one or more of the 
following: human, material, economic and environmental losses and 
impacts’ (UNGA, 2016).”

Climate extreme (extreme weather or climate event): “The occurrence of a value of a 
weather or climate variable above (or below) a threshold value near the upper (or lower) ends of the 
range of observed values of the variable. By definition, the characteristics of what is called extreme 
weather may vary from place to place in an absolute sense. When a pattern of extreme weather 
persists for some time, such as a season, it may be classified as an extreme climate event, especially if it 
yields an average or total that is itself extreme (e.g., high temperature, drought, or heavy rainfall over a 
season). For simplicity, both extreme weather events and extreme climate events are referred to 
collectively as climate extremes.”
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Summary of IPCC AR6 WG1 on extremes
Phenomenon Detection Attribution
heat waves yes yes
heavy precipitation yes yes
flooding no no
meteorological drought no no
hydrological drought no no

Ecological/agricultural drought yes yes

tropical cyclones no no
winter storms no no
thunderstorms no no
tornadoes no no
hail no no
lightning no no
extreme winds no no
fire weather yes yes
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Heat waves

Detection: yes Attribution: yes Screenshots from IPCC AR6 WG1 unless otherwise noted
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Heavy precipitation

Detection: yes Attribution: yes Screenshots from IPCC AR6 WG1 unless otherwise noted
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Heavy precipitation does not always lead to greater flooding

Screenshots from IPCC AR6 WG1 unless otherwise noted
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Flooding

Detection: no Attribution: no Screenshots from IPCC AR6 WG1 unless otherwise noted
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Drought: three types in the IPCC

IPCC SREX
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Drought: three types in the IPCC

44

• Meteorological drought

• Hydrological drought

• Agricultural/ecological drought 
(soil moisture deficits)

Detection: no Attribution: no

Detection: no Attribution: no

Detection: yes Attribution: yes
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Tropical cyclones

Detection: no Attribution: no Screenshots from IPCC AR6 WG1 unless otherwise noted

45



Work in ProgressRoger Pielke Jr. · The Honest Broker

Winter storms

Detection: no Attribution: no Screenshots from IPCC AR6 WG1 unless otherwise noted

46



Work in ProgressRoger Pielke Jr. · The Honest Broker

Thunderstorms, tornadoes, hail, lightning

Detection: no Attribution: no Screenshots from IPCC AR6 WG1 unless otherwise noted

47



Work in ProgressRoger Pielke Jr. · The Honest Broker

Extreme winds (between 60°S and 60°N)

Detection: no Attribution: no Screenshots from IPCC AR6 WG1 unless otherwise noted
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Fire weather

Detection: yes Attribution: yes Screenshots from IPCC AR6 WG1 unless otherwise noted
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THB
Detection versus 
emergence: 
IPCC AR6 Table 12.12
From the THB Global Extreme Weather Dashboard: 
globalextremeweather.thehonestbroker.org
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Emergence: the IPCC definitions

Emergence (of the climate signal)

“… when a change in climate (the ‘signal’) 
becomes larger than the amplitude of natural or 
internal variations (defining the ‘noise’) … 
emergence occurs at a defined threshold of this 
ratio (e.g., S/N > 1 or 2).”

Time of emergence (ToE)

“Time when a specific anthropogenic signal 
related to climate change is statistically detected 
to emerge from the background noise of natural 
climate variability in a reference period, for a 
specific region.”

• Detection: a verdict on whether a change appears in the observed record, with no claim about cause

• Emergence: a date on which a named anthropogenic signal exceeds natural variability, measured from a 
baseline — by default in AR6 Chapter 12, a pre-industrial baseline absent from the instrumental record

Source: IPCC AR6 WG1 Annex VII (Glossary); THB Global Extreme Weather Dashboard
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Four differences between detection and emergence

1 Cause
ToE names “a specific anthropogenic signal.” 
Detection proceeds “without providing a 
reason for that change.”

2 Statistic
Detection: chance of internal variability alone 
producing the record (<10%). Emergence: a 
signal-to-noise ratio above a threshold (S/N > 
1 or 2).

3 Baseline
AR6 Chapter 12 measures emergence against 
a pre-industrial period by default. Detection 
uses the observed record over a quality-
controlled window.

4 Output
Detection returns a verdict over a window. 
Emergence returns a date — the year the 
signal first exceeded the reference.
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IPCC AR6 WG1 Table 12.12: emergence of climatic impact-drivers

Type Climatic impact-driver Emerged in historical 
period

Emerging by 2050 
(RCP8.5)

Emerging 2050–2100 
(RCP8.5)

Heat and cold

Mean air temperature
Extreme heat
Cold spell
Frost

Wet and dry

Mean precipitation increase / decrease by region increase / decrease by region

River flood
Heavy precipitation and pluvial flood
Landslide
Aridity
Hydrological drought
Agricultural and ecological drought
Fire weather

Wind

Mean wind speed
Severe wind storm
Tropical cyclone
Sand and dust storm

Snow and ice

Snow, glacier and ice sheet
Permafrost
Lake, river and sea ice
Heavy snowfall and ice storm
Hail
Snow avalanche

Coastal
Relative sea level
Coastal flood
Coastal erosion

Open ocean

Mean ocean temperature
Marine heatwave
Ocean acidity
Ocean salinity
Dissolved oxygen

Other
Air pollution weather
Atmospheric CO₂ at surface
Radiation at surface

Legend
High confidence of increase

Medium confidence of increase

Low confidence in direction of change

Medium confidence of decrease

High confidence of decrease

“White cells indicate where evidence is 
lacking or the signal is not present, 
leading to overall low confidence of an 
emerging signal.”

Source: IPCC AR6 WG1 Chapter 12, Table 
12.12, p. 1856. Regional footnotes omitted; 
mean precipitation increases in northern 
mid- and high latitudes and decreases in the 
Mediterranean, southern Africa and 
southwest Australia.
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Extreme events in Table 12.12: 
two of 18 emerged, 15 with no emergence by 2100

9 of 33
climatic impact-drivers with emergence in 

the historical period

2 of 18
drivers naming a discrete extreme event with 

historical emergence

15 of 18
event drivers white in all three windows, 

even under RCP8.5 through 2100

Extreme heat Cold spell Heavy precipitation 
& pluvial flood

Frost River flood Landslide

Hydrological drought
Agricultural & 

ecological drought Fire weather

Severe wind storm Tropical cyclone Sand & dust storm

Heavy snowfall & ice 
storm Hail Snow avalanche

Coastal flood Coastal erosion Marine heatwave

Red: emerged in historical period · Light blue: emergence assessed only 2050–2100 under RCP8.5 · White: no 
emergence in any window. The event/state grouping comes from the THB dashboard, not AR6.
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THB Global Extreme Weather and Climate Change Dashboard
https://globalextremeweather.thehonestbroker.org/

55
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AR6 emergence alongside THB dashboard detection results

AR6 driver AR6, historical period THB dashboard: detected change

Extreme heat High confidence of 
increase

Heat wave index, heat wave magnitude, TXx, WSDI, TN90p: 
detected increase (5 of 5)

Cold spell Medium confidence of 
decrease CSDI, TN10p: detected decrease; TNn: no detected change

Frost Not emerged Frost days: no detected change

River flood Not emerged Share of river cells in high flow: no detected change

Hydrological drought Not emerged Share of river cells in severe low flow: detected increase

Agricultural and 
ecological drought Not emerged

Share of land in severe soil-moisture deficit: detected 
increase

Severe wind storm Not emerged
Most extreme storm’s minimum pressure: no detected 
change

Tropical cyclone Not emerged
Storm count by peak category, % Cat 3+: detected increase; 
global ACE, lifetime ACE, rapid intensification, landfalls: no 
detected change

A detected change on the dashboard and an AR6 emergence assessment answer different questions; neither column tests the other.
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THB
Extreme event attribution: 
attribution by assumption
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World Weather Attribution: 
origins, funding, and a 96-study replication

Origins
Created by Climate Central, a 
climate advocacy group, in 2014; 
now housed at Imperial College 
London

Funding
Grantham Foundation, European 
Climate Foundation, Bezos Earth 
Fund

Latest
September 2026 Nepal flood 
and mudslide study: claims no 
early warning system could have 
helped, and calls for “a rapid 
transition away from fossil fuel 
use”

96
WWA studies replicated —
every study with data and 

methods that allow it

~30
further WWA studies without 
enough data or method detail 

for replication

Findings from the 
replication: attribution by 
assumption, a method that 
attributes any trend, and 
press releases that depart 
from technical reports.
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WWA’s own papers state the assumption

“It is assumed that the main changes in the [statistical] distribution are due to global warming.”
Philip et al. 2020, Advances in Statistical Climatology, Meteorology and Oceanography

“[T]he [statistical] distribution only shifts or scales with changes in smoothed 
global mean surface temperature (GMST) and does not change shape, [and] global 
warming is the main factor affecting the extremes beyond year-to-year natural variability.”
van Oldenborgh et al. 2021, Climatic Change

“This assumes that the major cause of the trends from the late nineteenth century 
until now in the models is due to anthropogenic emissions of greenhouse gases 
and aerosols, neglecting natural forcings.”
van Oldenborgh et al. 2021, on the use of model experiments

59



Work in ProgressRoger Pielke Jr. · The Honest Broker

The turnkey method, step by step: De Bilt, Netherlands, 2018

1

Regress

Warmest day of each 
year at De Bilt against 
GMST: about 2.8 °C of 
local warming per 1 °C 
of global warming

2

Shift

GMST rose ~1.1 °C 
from 1920 to 2018; 1.1 
× 2.8 ≈ 3 °C, so a 25 °C 
day in 1920 becomes a 
28 °C day in the 2018 
climate

3

Fit

Repeat for every year to 
build return-period 
curves for the 2018 
climate and the 1900 
climate — the same 
data, shifted

4

Declare

The 2018 record of 29.7 
°C never crosses the 
1900 curve: “formally 
the event was 
impossible in the climate 
of 1900”

The attribution comes from the assumption in step 1: any variable 
correlated with GMST yields the same result.

60



Work in ProgressRoger Pielke Jr. · The Honest Broker

Attribute anything: climate change and MLB home runs

6,776
home runs in MLB in 2019, a record

61



Work in ProgressRoger Pielke Jr. · The Honest Broker

A placebo test: 
patent applications 
and 2019 flooding 
from Japanese 
Typhoon Hagibis
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A placebo test: patent applications and Typhoon Hagibis
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Extreme event attribution – A Rorschach test
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Concluding thoughts

The IPCC matters — if it did not exist, we’d have to invent it

IPCC, most types of extreme weather show no detection or attribution 
of a change on climate time scales (tropical cyclones, flooding, 
meteorological and hydrological drought …); heat waves and, in some 
places, extreme precipitation offer the important exceptions

Extreme event attribution assumes its conclusion; the same method 
attributes home runs to GMST and typhoon rainfall to patent 
applications

Extreme weather has become politicized, but good science is out there
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Contact and resources
• Roger Pielke Jr.

– Senior Fellow,American Enterprise Institute

– Professor Emeritus,University of Colorado Boulder

• WRITING

• The Honest Broker on Substack
– rogerpielkejr.substack.com

• THB homepage
– thehonestbroker.org

• On X
– @RogerPielkeJr

• Email
– Roger.Pielke@aei.org

THB DASHBOARDS

US ExtremeWeather and Climate Change Dashboard
extremeweather.thehonestbroker.org

Global ExtremeWeather and Climate Change Dashboard
globalextremeweather.thehonestbroker.org

GlobalTropical Cyclones
thehonestbroker.org/gtc

DecarbonizationAround theWorld
decarbonization.thehonestbroker.org

BuildYour Own Climate Scenario
scenarios.thehonestbroker.org
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