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2023-2024: An Exceptionally Warm Winter

December 2023 Difference from January 2024 Difference from
Average Temperature Average Temperature

Difference from average temperature (°F) Difference from average temperature (°F)

-11 0 1 -11 0 1

Compared to 1991-2020

Data & Maps: NOAA NCEI, 2024
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https://www.ncei.noaa.gov/news/national-climate-202401

2023 - An Exceptional Year

Land & Ocean Temperature Percentiles Jan-Dec 2023
NOAA'’s National Centers for Environmental Information

Data Sourcs: NOAAGIGbalTerp v5.1.0-20240108 e Globally, 2023 was the

warmest year since
records began in 1850

e |Inthe US., 2023 was the
5th warmest year on
record

e Avrecord of 28

s billion-dollar disasters
T ] N e occurred in the U.S.

Record Muc Cooler than Near Warmer than Much Record

@ Coldest Cooler than Average Average Average Warmer than Warmest
v Average Average

Source: NOAA, 2024
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https://www.ncei.noaa.gov/access/billions/

Damages by State from Billion-Dollar Disasters
(2018-2022)

“The U.S. now experiences, on
average, a billion-dollar
weather or climate disaster
every three weeks."

- US. 5th National Climate Assessment

Billions of US dollars ’ » -
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NOAA NCEI, 2024; NCA5, 2023
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https://www.noaa.gov/news/us-struck-with-historic-number-of-billion-dollar-disasters-in-2023
https://nca2023.globalchange.gov/#overview

A Warming Minnesota

Observed Temperature Change (1895-2023)

Average Annual Winter lows Summer highs

+2.1°F -0.6°F

Minnesota's average annual temperature has
iIncreased by 2.9°F since 1895

Data: MN DNR, 2024
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Minnesota is getting warmer & wetter

10 wettest &

Observed 13%
increase in the
heaviest rainfall
of the year

warmest years on
record all
occurred after

1997

Data: MN DNR, NCA4 Midwest Chapter
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Increasing Flooding Puts More People and Assets at Risk

c) Annual average loss from all types of flooding, 2020 d) Projected percent change in average annual loss,
2020 to 2050

Millions of 2020 Dollars Percent Change
<[ <1 -
1 10 20 O & 10 20

NCAR, 2023
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https://nca2023.globalchange.gov/#overview

Average percent change in spring precipitation

Mid-century (2040-2059) End-of-century (2080-2099)
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https://climatetool-dev.cfans.umn.edu/?output_type=numDif&scenario=ssp245_2080-2099&model=ensemble&variable=tmean-degF&time_frame=yearly&aoi=none#create_map_pane

Average percent change in summer precipitation

Mid-century (2040-2059) End-of-century (2080-2099)
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https://climatetool-dev.cfans.umn.edu/?output_type=numDif&scenario=ssp245_2080-2099&model=ensemble&variable=tmean-degF&time_frame=yearly&aoi=none#create_map_pane

Across the Midwest,
transitions from wet to dry extremes

o a

are happening more quickly and
more frequently.

Photos: UMN Extension; Data: www.drought.gov
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Wildfire Risk - Not Only a West Coast Challenge

Populated areas in Minnesota have, on average, greater Populated areas in Minnesota have, on average, greater

. . . o .
risk than 45 %6 of states in the US wildfire likelihood than 4176 of states in the US.
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https://wildfirerisk.org/explore/wildfire-likelihood/27/

Number of days per year exceeding 100°F

Mid- century (2040-2059)
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Difference from
historical
simulations in
number of days that
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(unit: days)
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End-of-century (2080-2099)
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Difference from
historical
simulations in
number of days that
exceed 100 °F
(unit: days)
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Data: UMN Climate Adaptation Partnership, 2024
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https://climatetool-dev.cfans.umn.edu/?output_type=numDif&scenario=ssp245_2080-2099&model=ensemble&variable=tmean-degF&time_frame=yearly&aoi=none#create_map_pane

Warming Impacts Lives & Livelihoods

Ecological Services of Ice-Covered Inland Waters

Hunting
Ice fishing routes over
. . ice roads
e Nature-based recreation is
Ice skating ?\ace and heritage ﬁiasttl;rr;,al

transitioning, affecting
opportunity, economy, and safety.

subsistenc@

oo road ues )
e Climate change accelerates the Cuete. —
loss of beings, connections, and T
access to the land for Indigenous i paintings
peoples.

Sacred sites Material Ice sculptures

Activities

Ceremonies
on ice

Photography Services

B Benefits
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https://nca2023.globalchange.gov/#overview

Plant hardiness zones are projected to shift northward throughout

this century altering our working & natural lands

b) Midcentury projection

a) Present-day climate normals
(2036-2065, under SSP5-8.5)

(1991-2020)

o Ll _i
Ny gl - ‘; L .
| 8

USDA Plant Hardiness Zone
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Annual Average Lowest Minimum Temperature (°F) Modified from NCAS, 2023; USDA, NOAA NCEI, and CISESS NC.
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Changing Landscapes & Ecosystems

“.it looks all but certain that Minnesota will lose its iconic loons in

summer by the end of the century.”

. ° .
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https://climate2014.audubon.org/article/audubon-report-glance#FAQtop
https://www.audubon.org/climate/survivalbydegrees/state/us/mn

Land Surface Temperature (LST) and Its Relationship to
Median Household Income

Climate Change -
Exacerbates Inequities Low: 63°F  High: 127°F LST (2020) 7 ~\

a) Atlanta, GA

T

Lower-income urban
neighborhoods, including those
in Minneapolis, experience
higher surface temperatures.

LST versus household income by census tract (2020)

o/ - . d) Atlanta, GA e) Houston, TX fr) Minneapolis, MN )
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https://www.pca.state.mn.us/about-mpca/environmental-justice

Public Budgets Under Pressure From Climate Change

Fiscal Risks of Climate Change

Tax base impacts

Net negative impact .
@ / e on pu%uc budg':,ts Current estimate
Real estate values \ to upg rade
Hoqsehold income Mld\X/eSt

Cilirpats Business revenues : :
. change Tax revenues infrastructure” is

Expenditure impacts $7 547 per
1
Public borrowing costs .
capita across the

[T / Costs of government
Infrastructure costs services M Id\X/eSt
Disaster relief
Healthcare utilization
Public insurance costs

‘dams, bridges, wastewater, energy generation & distribution NCA5, 2023
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https://nca2023.globalchange.gov/#overview

Risk Reduction & Management With Climate Change

@ W Mitigation &b 68 Effective climate risk
l preve\n,tlng climate change from getting worse l redUCtion requires

O by reducing emissions) _ )
Investments in
mitigation and

{ Resiliency Gap } )
adaptation. It also

T "‘. Adaotation = T T requires consideration
aptation - e
(preparing for the impacts of climate change) Of Cllmate r|$k 1N
Q5 planning & policy.

Resiliency gap modified from UCS, 2016
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t ; Mitigation-Related Activities at
. e’ the State and City Levels
: 4

Alaska

Action is underway
across the U.S. &
Minnesota to reduce

greenhouse gas
emissions, but more is Ny
heeded. . g

Commonwealth . fm.~ PuertoRico and
of the Northern : = USVirgin Islands

Mariana Islands (3)
Nupiber g RIigatom Astvss m States with an emissions-reduction target

8 12 16 20

O Cities with an emissions-reduction target

NCAB, 2023
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https://nca2023.globalchange.gov/chapter/32/

Adaptation Is Essential. Many Actions Bring Co-Benefits.

Urban
Green Street Urban Green agriculture/ Blue
walls Greenways trees forests roofs gardens spaces

Mitigation benefits @ @ @ @ @ @ @

.0‘ Sequester and store carbon g g 8 g g g 8
: f Reduce building energy use

For every dollar invested in
natural climate solutions
practices, Minnesota would
receive

() Reduce municipal water use

(£©) Facilitate active mobility

I e Adaptation co-benefits

__in public benefits
Pt

B Reduce heat stress
g Reduce flooding
Improve health
Improve air quality

5% Promote biodiversity

TINC. 2023;NCAR, 2023
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https://www.nature.org/content/dam/tnc/nature/en/documents/EarthEconomics_2023EconomicBenefitsofNaturalClimateSolutions.pdf
https://nca2023.globalchange.gov/chapter/32/

The Choice is Ours.

Compared to 1995-2014, Minnesota’s average daily temperature at the end of
the century is very likely to be higher by:

Very high emissions - +10.5-13.3°F
Moderate emissions — +6.2 - 7.6°|:

Data: UMN Climate Adaptation Partnership, 2024
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https://climatetool-dev.cfans.umn.edu/?output_type=numDif&scenario=ssp245_2080-2099&model=ensemble&variable=tmean-degF&time_frame=yearly&aoi=none#create_map_pane

Every increment of warming matters.

Every action matters.

NCAS5, 2023; Photos: UMN Extension & H. Roop
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