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Global Temperatures in 2024

Global Land and Ocean Average Temperature Anomalies
January-December

Land & Ocean Temﬁerature Departure from Average Jan-Dec 2024 Laoc
with respect to a 1991-2020 base penod%

Data Source: NOAAGIlobalTemp v6.0.0-20250106

2.52°F

1.00°C 1.80°F

0.60°C 1.08°F
Illl al il || ||I III

-0.20°C

g Y

-0.60°C T -1.08°F
1850 1860 1870 1880 1850 1200 1910 1920 1930 1340 1550 1960 1370 1930 1930 2000 2010 2024

e 2024 was the warmest year since 1850
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 Top 10 warmest years have occurred the
last 10 years



US/Ohio Temperatures in 2024

Statewide Average Temperature Ranks
January - December 2024
Ranking Period: 1895-2024
NOAA's National Centers for Emironmental Information
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Warmest year on record for the U.S. (1895-2024)

Warmest year on record for Ohio (1895-2025)
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Observed Changes in Annual, Winter,
and Summer Temperature and Precipitation

L
; Annual Temperature "4 Annual Precipitation
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5th National Climate
Assessment

* Annual average temperatures have increased; 0.5°F-
2.0°F

* Amplification of warming toward Great Lakes and
northern latitudes

e Seasonal differences — strong winter warming

|(I

* More recent Summer/Fall “warming hole” (Partridge et al.
https://doi.org/10.1002/2017gl076463)
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5th National Climate Assessment: https://nca2023.globalchange.gov/chapter/2/ NCAS Fig. 2.4


https://doi.org/10.1002/2017gl076463

Observed Changes in the Frequency and Severity of Heavy Precipitation Events

a) Total precipitation on b) Five-year maximum c) Annual maximum
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Observed Changes
in Extremes
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m
Projected Changes in Cumulative Seasonal and Annual Runoff

Midwest Key Message 5

a) Intermediate scenario (RCP4.5) c) Winter (RCP4.5) d) Spring (RCP4.5)

Projected Changes in Average Summer (June—August) Soil Moisture by Midcentury
2036-2065 relative to 1991-2020

a) Average of all available projections b) Average of
wettest 20% of projections

c) Average of
driest 20% of projections
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Figure 24.11. Projected changes in cumulative local runoff will lead to
NCAS Fig. 4.6: Projected Changes in Average Summer increased flooding susceptibility in winter and spring with, increased
(June—August) Soil Moisture by Midcentury flash drought potential in summer.



Emission Reduction Targets

US Greenhouse Gas Emissions by Sector with 2030 and 2050 Goals Added
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5th National Climate Assessment:
https://nca2023.globalchange.gov/chapter/32/
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Why Should the Miami Valley Take Action?

CARE

COSTS

CO-BENEFITS

Six key facts about global warming in 12 words

IT'S REAL

IT'S US

IT'S BAD

OTHERS CARE

THERE'S HOPE

Global warming is happening.

Human activity is the main cause.

More than 97 % of the world’s climate experts
are convinced, based on the data,
that human activity is warming the planet.

The impacts are serious, and they affect people,
especially our children and grandchildren.

You're not alone.
Most people are worried about global warming,
and they support climate action.

There are actions we can take
that will make a big difference.




= CARE
Broad Health Concerns

5th National Climate Assessment:
https://nca2023.globalchange.gov/chapter/15/

Heat and Health EqUity Alaska Regional Examples Of Disease vectors and hosts

\ Climate-Sensitive Infectious Diseases (associated diseases)

® o o . _
n * h ﬁ ( . . A Mosquitoes (e.g., West Nile virus
I :

encephalitis, dengue fever)

Ticks (e.g., Lyme disease,

® Certain populations are
ol Rocky Mountain spotted fever)

e Historically redlined

communities (BIPOC and
low-wealth communities)
are often hotter than other
neighborhoods.

® Access to cooling
centers is more limited
in some areas.

$

e Energy costs and the
costs of repairs limit the

ability to afford air-conditioning.

® Low-wealth residents often

live in homes that provide
less protection against
extreme heat.

NCAS Fig. 15.1

more vulnerable to extreme
heat and have less access
to healthcare.

Socially isolated individuals

may have less access to
cooling centers.

8.

COVID-19 protocols
reduced the accessibility
and effectiveness of cooling
centers.

Disadvantaged populations
are more at risk for heat-
related illnesses during
power outages.

Hawai‘iand -
US-Affiliated
Pacific Islands

Southern
Great Plains
I |

US Caribbean

NCAS5 Fig. 15.2

x Bats, cattle, other animals (e.g.,
rabies, brucellosis, other
zoonotic diseases)

Environmental pathogens
(associated diseases)

‘\ Vibrio bacteria (vibriosis)
ﬁ Coccidioides fungus (Valley fever)
% Histoplasma fungus (histoplasmosis)

@ Cryptococcus fungus
©Q) (cryptococcosis)
@ Naegleria fowleri amoeba (primary
"= amebic meningoencephalitis)
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Effects of the Built Environment on Local Temperatures
Impacts on
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Extreme Rainfall/Cultural Identity

Extreme Precipitation Impacts

Nf 2
More extreme precipitation

Forest watershed protection iy
and timber management <& _

Restore river bends and meanders %5
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Time
In our climate future without Slow the Flow strategies, streamflows are
more prone to rapid fluctuations and extremely low or high water levels.
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Time
Management choices can maintain water flows that restore healthy

Low-
water
stress!

No adaptation

More extreme
precipitation increases risks

With adaptation
Adaptation reduces risks

o,

habitats while reducing flood and drought risk.
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Figure 24.5. Extreme
precipitation events have
adverse impacts on aquatic
and terrestrial ecosystems,
human health, infrastructure,
and economies. Conservation
- and management strategies
can help moderate these
impacts.
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Adaptation benefits

‘ Increase
watershed storage
= Improve fish habitat

Increase recreation
opportunities

Improve water quality

Reduce erosion

Figure 24.6. Rising winter temperatures
are decreasing inland lake ice cover and
the associated ecosystem services,

Ecological Services of Ice-Covered Inland Waters
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Climate Change Impacts to Water Quality

Climate Change
Impacts to Water

Climate exposure

Changes in

Sea level rise Changes in rainfall
Qu a | i ty ambient temperature averages and extremes

Climate hazards

s
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Wildfires Changes in water

Saltwater Land Intense rainfall Drought and
temperature |ntru5|on Inundatlon and flooding reduced rainfall
Water quality outcomes
@20 e &€ @ S
https./ / nca2023.globalchange.gov/ Chapter/ 4/ Sediment  Disinfection Pathogens  Harmful Groundwater Combined Contaminant  Excess Contaminant
and turbidity by-products algal blooms salinity sewer overflow ftransport  nutrients concentration
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Increasing Risk of Extreme Rainfall

Change in return period First Street Foundation:

T Tt o he T Ieu T2t T I https://firststreet.org/research-lab/published-
| research/article-highlights-from-the-

precipitation-problem/

P4

Table 3: Selected highly populated cities impacted by Atlas 14 to FSF-PM corrections

City Atlas 14 Corrected for today 30 year correction
Balimore, Maryland 1in100 1in 14 [+614%) 1in 12 (+733%)
Dallas, Texas 1in100 1in 21 (+376%) 1in 18 (+456%)
‘Washington, D.C. 1in 100 1in 27 (+376%) 1in 19 (+426%)
Mews York City, New York 1in 100 1in 23 (+335%) 1in 19 (+426%)
Philadelphia, Pennaylvania 1in 100 1in 29 (+245%) 1in 20 {+400%)
Chicago, lllineiz 1in 100 1 in 29 (+245%) 1in 26 (+285%)
Detroit, Michigan 1in 100 1in 34 (+194%) 1in 16 {+525%)
Figure 3: FSF-PM correction (in years) to Atlas 14’s Boston, Maszachusstts Tin 100 1in 37 (+170%) 1in 33 (+203%)

1-in-100 year return period

13



CO STS Water-Related Billion-Dollar Disasters in the United States
|
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M Winter storm Tropical cyclone M Severe storm M Flooding M Drought
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Billion Dollar Disasters:. T
Floods

U.S. 2023 Billion-Dollar Weather and Climate Disasters
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North Central and
Eastern Severe Weather
July 28-29

G i ko https://nca2023.globalchange.gov/chapter/4/

Eastern Severe Weather Northeastern Winter

Rockies Hail Storms, Central Minnesota Hail Storms Central and Eastern March 31-April 1 Storm/Cold Wave
and Eastern Severe Weather August 11 Severe Weather Northeastern Flooding and February 2-5 . X .
June 21-26 April 4-6 North Central Severe Weather T Flood Damages Associated with Precipitation Change
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Severe Weather 250 —
California Flooding July 19-21
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’
NOAA National Centers for Environmental Information (NCEI) snowpack/snowmelt, and soil moisture have combined with land-cover change
i ; ; and increasing property values to increase overall economic damages from
U.S. Billion-Dollar Weather and Climate Disasters (2023). g property g

https://www.ncei.noaa.gov/access/billions/ floods.



s COSTS
Road and Rail Adaptation

Estimated Annual Change in Costs Due to Climate Change

a) Estimated annual average change b) Estimated annual average change
in costs due to climate change across in costs due to climate change across
adaptation scenarios for roads adaptation scenarios for the rail sector
(in 2050 and 2090 compared to 1986—2005) (in 2050 and 2090 compared to 1986—2005)
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Urban
Adaptation and
Mitigation

* Green roofs for stormwater
runoff retention

* Investments in design,
construction, and long-term
maintenance

 Donein just and equitable
ways

https://nca2023.globalchange.gov/chapter/12/
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Potential Job Creation

Energy Employment (2020-2050) for Alternative Net-Zero Pathways
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