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Hello from NCEI Climate Trends
. A few familiar products and - What are observed trends in
perhaps some less familiar the earth system?
ones - How do we know for sure?

« How do we know it’s us?
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Global temperature, difference from 20th century average @
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U.S. Billion Dollar Weather & Climate Disasters, 2023
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This map denotes the approximate location for each of the 28 separate billion-dollar weather and climate disasters that impacted the United States in 2023,
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For your own browsing

o Fifth National Climate Assessment: Broad, accessibly
written comprehensive overview of the state of the

climate and our relationship with it
o https://nca2023.globalchange.gov/

e BAMS State of the Climate: Deep, observation-driven

“annual physical” of the climate system iy
o SoC 2022: IN 2022
https://doi.org/10.1175/2023BAMSStateoftheClimate.1

o catalog: https://www.ncei.noaa.gov/bams-state-of-climate

e NCEI Climate Monitoring: Routine daily to monthly

updates of climate conditions as measurements allow
. o https://www.ncei.noaa.gov/products/climate-monitoring
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N
Let’s talk about trends, but first ...

“ ... human-caused climate change are already far-reaching and
worsening across every region of the United States. Rapidly reducing
greenhouse gas emissions can limit future warming and associated
increases in many risks. Across the country, efforts to adapt to climate
change and reduce emissions have expanded since 2018, and US
emissions have fallen since peaking in 2007. However, without deeper
cuts in global net greenhouse gas emissions and accelerated
adaptation efforts, severe climate risks to the United States will
continue to grow.

Fifth National Climate Assessment

National Centers for Environmental Information (NCEI)



Climate Trends
dashboard view

Fifth National Climate
Assessment, Figure 2.3.
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Global temperature, difference from 20th century average @
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The rate of warming varies around the world

Jan-Dec Land & Ocean Temperature Trends
Period: 1901-2023 Jan-Dec Land & Ocean Temperature Trends

Data Source: NOAAGIobalTemp v5.1.0-20240108 Period: 1994-2023
Data Source: NOAAGIobalTemp v5.1.0-20240108
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From NCEI Annual Climate Report: https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202313/supplemental/page-3

In the past half century,
temperatures in these major
zones increased by:

Arctic: 1.05°F / decade Land surface: 0.60°F / decade Sea surface: 0.23°F / decade
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Data: NOAAGIobalTemp, from Climate at a Glance: hiips://www.ncei.noaa.qov/access/monitoring/climate-at-a-glance/qlobal/time-series
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e
The rate of warming varies around the world

Temperature Anomalies, Global vs. Arctic: 1850-2023

Jan-Dec Land & Ocean Temperature Trends
Period: 1994-2023
na. Data Source: NOAAGIobalTemp v5.1.0-20240108
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From NCEI Annual Climate Report: https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202313/supplemental/page-3

In the past half century,
temperatures in these major
zones increased by:

Arctic: 1.05°F / decade Land surface: 0.60°F / decade Sea surface: 0.23°F / decade

Data: NOAAGIobalTemp, from Climate at a Glance: hiips://www.ncei.noaa.qov/access/monitoring/climate-at-a-glance/qlobal/time-series
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U.S. GHG Emissions Profile since 1990

U.S. emissions have fallen
since peaking in 2007.
Without deeper cuts in
global net GHG emissions
and accelerated adaptation
efforts, severe climate risks
to the U.S. will continue to
grow.

Paraphrased from Fifth National
Climate Assessment
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US Greenhouse Gas Emissions by Sector with 2030 and 2050 Goals Added
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National Centers for Environmental Information (NCEI) https://nca2023.globalchange.gov/chapter/32/ Fig. 32.1
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Global & Conterminous US temperature
vs. 1901-2000 average, deg Celsius
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Sea Ice Extent & Multi-Year Arctic Ice
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National Centers for Environmental Information (NCEI) Source: https://www.ncei.noaa.gov/bams-state-of-climate
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U.S. Billion Dollar Weather & Climate Disasters, 1980-2023

United States Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
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Observed Global Warming and Attribution to Climate Drivers

a) Observed warming
(2010-2019 relative
to 1850-1900)

b) Aggregated contributions to
2010-2019 warming (relative
to 1850-1900), assessed

from attribution studies
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c) Temperature change (relative to 1850-1900)
attributed to climate drivers
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Observed Trends

Observed Trends In in Aerosol Optical Depth from 2002 to 2021
de rOSOI Opt|Ca I Trend/decade for deseasonalized AOD from MODIS Aqua
depth show 45N

decreases in
aerosol pollution
across the eastern
United States.

Latitude
w
(@]
Z

150N 1 1 1
220°W 240°W 260°W 280°W 300°W
Longitude
Aerosol Optical Depth (AOD)
| D | B
-0.1 -0.05 0 0.05 0.1

National Centers for Environmental Information (NCEI) https://nca2023.globalchange.gov/chapter/2/ Fig. 2.2
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Sea Level Rise & associated consequences
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Change, Recurrent Tidal (“Nuisance”) Flooding
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Climate Extremes Index (component 2):
Trends in extremes of summer minimum temperatures (overnight lows)

Contiguous U.S. Extremes in Minimum Temperature (Step 2)
Summer (June-August)
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National Centers for Environmental Information (NCEI) Source: https://www.ncei.noaa.gov/access/monitoring/cei/
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Big Heat generally increasing (mostly at night)
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Big Rain is generally getting Bigger

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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National Centers for Environmental Information (NCEI) https://nca2023.globalchange.gov/chapter/2/ Fig. 2.8
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Thank you for your time

Kp NOAA NATIONAL CENTERS FOR Derek.Arndt@noaa.qov
"’/ ENVIRONMENTAL INFORMATION www.ncei.noaa.gov

NCEI Facebook: https://www.facebook.com/NOAANCEI
NCEI Twitter: https://twitter.com/NOAANCEI

National Centers for Environmental Information (NCEI)
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Possible Regional Tipping Elements

Permafrost thaw _Loss of Greenland ice sheet
Slowdown of Atlantic Meridional _—Loss of summer Arctic sea ice
Overturning Circulation 4 e

Stratocumulus clogd
deck breakup

Disruption of tropical seasonal monsoons Tropical coral reef die-off

Figure 2.15. Continued warming could
push some aspects of the Earth system
past tipping points.

Chapter1 | Fifth National Climate Assessment | nca2023.globalchange.gov
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Glacier Decline: Muir Glacier, Alaska
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Greenhouse Gas Emissions from the US and Other Sources

a) Annual CO, emissions b) Total sum of CO, emissions since 1850
from fossil fuels and industry
- United
10 - China 400 i States
g 8- 300 -
2 6. China
5] United
S States 200 -
S 44
0 India 100 - India
27 Africa Africa
South South
0 . . . . America 0 — . ! . America
1850 1900 1950 2000 2020 1850 1900 1950 2000 2020

Figure 2.1. China is now the largest single-country emitter of carbon dioxide
on an annual basis. The United States and Europe have emitted the
majority of cumulative carbon dioxide.

Chapter1 | Fifth National Climate Assessment | nca2023.globalchange.gov




e Alternate interior for slides with heavy text required to fit on a single
slide layout
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