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“Heat waves in the U.S. are now no more
common than they were in 1900.”

Uil —From Unsettled by Steven Koonin,
LLESIAE L Physicist and former Undersecretary
for Science at U.S. Department of

Energy

Steven E. Koonin




“The science is clear, climate
change 1s making extreme
weather events, including
tornadoes, worse.”

— Senator Bernie Sanders (2019)

Source: facebook.com



“We have to cut the emissions that
are warming the planet and heading
us inexorably toward several tipping
points beyond which there is no
reverse.”

—John Kerry (2023)

Source: Remarks after 2023 G-7 summit in Sapporo. Japan.


https://www.pbs.org/newshour/politics/no-rolling-back-clean-energy-transition-john-kerry-says-after-g-7-talks

The Landscape of
Climate Knowledge

What's settied? What’s uncertain?









Atmospheric CO, concentrations are rising.
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Global temperatures are rising.
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Source: HADCRUT5 (Met Office).



Natural changes alone fail to
account for the observed warming.
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Source: Modeled natural changes from FAQ 3.1, Figure 1 in IPCC, 2021: Chapter 3. The Physical Science Basis. Observed warming is HADCRUTS5.



Adding in human changes,
we get a closer match.
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Source: Modeled human + natural changes from FAQ 3.1, Figure 1 in IPCC, 2021: Chapter 3. The Physical Science Basis. Observations are HADCRUT5.



Warming is amplified over land

1950-2024

4 -2 0
Temperature change (°F)

Top: Warming inferred by linear regression of HADCRUT5 (Met Office) over 1980-2023



Warming is amplified over land

1950-2024 Climate models

—4 -2 0 2 4 5-4-3-25-2-150152253 4 5
Temperature change (°F) °C

Top: Warming inferred by linear regression of HADCRUT5 (Met Office) over 1980-2023
Right: https://www.ipcc.ch/report/ar6/wg1/downloads/figures/IPCC_AR6_WGI_TS_Figure_5.png
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warming are settled?
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In most places. heat
waves have become
3°F hotter.

Source: IPCC AR6 Summary for Policymakers, Fig. SPM.6, based on 1.3°C of global mean warming + ~20% land amplification factor



Heat waves are intensitying globally.
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Source: IPCC (2021), Climate Change 2021: The physical science basis. Figure SPM 3



Heat waves are intensitying globally.
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Heat waves are intensitying globally.
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“Heat waves in the U.S. are now than
they were in 1900.”
—Steven E. Koonin, Unsettled

True regionally, but the exception rather than the rule.

Source: IPCC (2021), Climate Change 2021: The physical science basis. Figure SPM 3
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“The science is clear, climate
change 1s making extreme
weather events, including
tornadoes, worse.”

— Senator Bernie Sanders (2019)

Source: facebook.com
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Floods and climate change

Different types of floods are affected by global warming
in different ways.

#1) Flash floods #2) River floods

Flash flooding in 2015 River flooding in 2019
Salt Creek near Pioneers Park, Lincoln | Missouri River at Offutt Air Force Base




Flash flooding on Salt Creek in 2015 |
Near Pioneers Park, Lincoln




Flash floods result from heavy rain.

Theory and models: Heavy rain intensifies by 4% per °F.

Flash flooding on Salt Creek in 2015 |
Near Pioneers Park, Lincoln




Flash floods result from heavy rain.

Theory and models: Heavy rain intensifies by 4% per °F.

Observations: Many locations still have limited data.

Flash flooding on Salt Creek in 2015
Near Pioneers Park, Lincoln




Flash floods result from heavy rain.
Theory and models: Heavy rain intensifies by 4% per °F.

Observations: Many locations still have limited data.
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Source: IPCC (2021), Climate Change 2021: The physical science basis. Figure SPM 3
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River floods result from several factors:

= Meteorological factors: Local human factors:

o dams and levees

. ¢ heavyrain [~

e increased runoff (e.g.,

=« frozen ground _|

from farms and cities)

T |

— « preceding snow cover
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‘There is limited evidence and

low agreement on observed  §
climate change influences for
river floods in North America.”
(IPCC)

& Qs

?f

oy
e Py

Missouri River flooding in 2019 Offutt Air Force Base



The future of river flooding
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= Meteorological factors: Local human factors:

[- heavy rain J

=« frozen ground _|

“There is medium confidence
that climate change will
increase river tfloods over the
USA and Canada.” (IPCC)

Missouri River flooding in 2019 Offutt Air Force Base
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Tornadoes and climate change

- |

Theory? g

& &l §

Models? “g

Observed £
trends?

No trend in strong tornadoes,
and poor data on weak ones.
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Tipping points?

West Antarctic Ice Sheet Permafrost “carbon bomb”
collapse

“Poorly understood “Not enough to lead to a
processes of instabilities, ‘runaway warming’
characterized by deep situation” 1-7% effect.
uncertainty” (IPCC) (IPCC)

Source: IPCC AR6 WGI Chapter 9.4.2.4; IPCC AR6 WGI FAQ_Chapter_05 FAQ 5.2



“We have to cut the emissions that
are warming the planet and heading
us inexorably toward several [§1p)aiets

—John Kerry (2023)

Source: Remarks after 2023 G-7 summit in Sapporo, Japan.


https://www.pbs.org/newshour/politics/no-rolling-back-clean-energy-transition-john-kerry-says-after-g-7-talks
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What does the
future hold?






Q: I we stopped emitting CO,
tomorrow, what would happen
to global temperature?
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emissions stop
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meet Paris target (+3.6 F)
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meet Paris target (+3.6 F)
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unabated emissions
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unabated emissions
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Temperature change ( °F)
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What do emissions scenarios look like?

Annual Emissions
(gigatons carbon/year)
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What do emissions scenarios look like?

Yearly Emissions
(gigatons carbon)
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Source: Future unabated emissions are SSP5-8.5.
Global temperature estimate at 2100 for SSP5-8.5 is from Table 4.2 of IPCCAR6WGI Ch. 4


https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=10

What do emissions scenarios look like?

Yearly Emissions
(gigatons carbon)

40 -
Unabated 8F
Emissions globally
B0 =
12°F
over land!
20 -
Paris
10 - Historical ramp down
Emissions l
I
I
0

2000 ! 2050 2100
I

Time Today

1800 1850 1900 1950

Source: Future unabated emissions are SSP5-8.5.
Global temperature estimate at 2100 for SSP5-8.5 is from Table 4.2 of IPCCAR6WGI Ch. 4
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U.S. CO2-eq emissions

E
Buildings
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Source: EPA


https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
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Policy choices depend on science and values

Should emerging economies rely on fossil fuels or renewables?

EEEEEEEEEEEEEEEEEEEEEEEEEE

Fossil HORAL T Renewables
Pl Y o e
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FUELS . ER -

Should we prioritize adaptation or mitigation?

Adaptation Mitigation



Policy choices depend on science and values

Mitigation policy: carrots vs. sticks?

Regulations Carbon Carbon Consumer Subsidies
=— (eg,fuel —— Tox — Capand — (Inflation Reduction —=
standards) Trade Act)
, S8
Sticks :1 Carrots

Should we “geoengineer” to offset global warming?
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THOMAS M. KOSTIGEN







See us in Nebraska! Learn more at www.climateupclose.org

Thursday 6/26

6:30 pm

RDG Planning and Design | Sponsored by Green Omaha Coalition

1302 Howard Street, Omaha, NE 68102

Friday 0/ 2

Saturday 6/28

Sunday 6/ 20

7pm

10:30 am

1:30 pm

0 am

1pm

4pm

Saint Paul United Methodist Church

1144 M St, Lincoln, NE, 68508

Unitarian Church of Lincoln
6300 A Street, Lincoln, NE, 68510

Pioneers Park Nature Center | Sponsored by Spring Creek
Prairie Audubon Center

Free with registration preferred: springcreek.audubon.org/events/climate-close
3201 S. Coddington Ave, Lincoln NE 68522

Branched Oak Observatory

Free with registration required: tinyurl.com/ClimateUpCloseAtBOO
14300 NW 98th Street Raymond, NE 68428 | Followed by stargazing until 11pm

First Unitarian Church of Omaha
3114 Harney St, Omaha, NE 68131 | Co-sponsored by Second Unitarian Church of Omaha

Site-1 Brewing | Sponsored by UNMC Science Cafe

2566 Farnam St, Omaha, NE 68131

Countryside Community Church | Sponsored by Trifaith
13130 Faith Plz, Omaha, NE 68144



www.climateupclose.org

Clilnate Home Who We Are Our Events 2019 Tour Contact Us
Up Close.

«

Help us build conversations
e meet people Wherg they ane on
- clim(ﬂte-smence |

Add your email
to the sign-in
sheet 1o receive

(0)
We are a 1.006 volunteer e sl
organization.

u~ All donations go towards covering the travel expenses of Climate Up
Wy  Close scientists on the road. We will provide you with an expense report, We are a 501(c)3
so you can see exactly how your donation enabled our outreach efforts. organization. Your

donation is tax

deductible.
( Donate )




