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NOAA: 2022 Ranked 6th Warmest 
0.86ºC (1.55ºF) above 1901-2000 baseline*, 0.02ºC warmer than 2021 

*NOAA uses 1901-2000 as the baseline in its monthly reports.
For reference purposes, 2022 was 0.81°C (1.46°F) above the 1951-1980 baseline. 
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NASA: 2022 Tied for 5th Warmest 
0.89ºC (1.60ºF) above 1951-1980 baseline, statistical tie with 2015 
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NOAA: Warm over Most of the Globe 
La Niña in the eastern Pacific slightly cooled global temperatures 

Departure from 1991-2020 baseline (°C) 
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NASA: Warming Despite Continuing La Niña 
Greatest warming in Northern Hemisphere, on land, and in the Arctic 
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GLOBAL AVERAGE TEMPERATURE 
The Jan-Dec 2022 average global surface temperature was the sixth highest since global records began in 1880. 

ARCTIC SEA ICE EXTENT EUROPE 

The 2022 Arctic maximum and minimum extents were Europe had its second-highest yearly temperature on record. 
Warm and dry conditions during summer exacerbated drought 
conditions and fueled severe wildfires. """ '"' ,0>sma,,,s< "" "'"'"· ~ 

JAPAN 
ASIA A heat wave scorched Japan 
2022 was Asia's second-warmest year on record. in Jun, marking the worst 

documented streak of hot 
weather in that month since 

NORTH AMERICA 
2022 tied with 2011 and 2019 
as North America's 15th-warmest 
year on record. ~ 

CONTIGUOUS U.S. n 
Dry and warm conditions contributed to -II\ 
damaging wildfires across the West during V 
Northern Hemisphere spring through fall. ~ 

HURRICANE AGATHA 
Hurricane Agatha was the stron~gest 
May hurricane on record to hit 
Mexico's Pacific coast. • • 

EASTERN NORTH HURRICANE IAN , . 
PACIFIC HURRICANE After knocking out Cubas power grid, 

Ian made landfall in southwestern 
SEASON Florida just shy of Category 5 strength 
Near-average activity: causing record heavy rain and 
19 storms, including 10 catastrophic storm surges across 
hurricanes. parts of Florida. 

ATLANTIC HURRICANE CHINA 1875 
SEASON Heavy rain caused severe WESTERN NORTH 
Near-average activity: PAKISTAN flooding in parts of southern PACIFIC TYPHOON 
14 storms, including Record-breaking ram fell China'" Jun Some locations SEASON 
8 hurricanes. during Jul and Aug, causing we;~ hit by the heaviest rain Below-average act1v1ty 

HURRICANE FIONA devastating floods that '" years. 22 storms, including 12 

It made landfall in Nova Scotia as the people ---~ • 
strongest and costliest post-tropical ~ WESTERN PACIFIC TYPHOONS 
cyclone on record for Canada. Typhoon Hmnamnor, which hit South 

AFRICA~ 
2022 was Africa's 10th-warmest 
year on record. 

SOUTH AFRICA ~ 
Record-breaking rain fell l,f/)il 
across parts of eastern 
South Africa during 

• Korea, and Typhoon Noru, which moved 
across the northern PhIlIppInes and into 

NORTH INDIAN OCEAN Vietnam and Laos, brought heavy rainfall , 
CYCLONE SEASON destructive flooding and strong gusts to 
Below-average activity: the region in Sep. 
7 storms, including 1 cyclone. 

SOUTH INDIAN OCEAN 
CYCLONE SEASON 
Near-average activity: 
9 storms, including 5 
cyclones. 

G) . &';::',':'a a ,.,.20 r warm year. 

South America had its 12th-warmest ~ 
SOUTH AMERICA )I 
year on record . 

mid-Apr. 

GLOBAL CYCLONE ACTIVITY 
88 storms, including 40 hurricanes/ 
cyclones/typhoons. 

MADAGASCAR 
Major cyclones Batsirai and Emnati, as 
well as Tropical Storm Dumako made 
landfal l in Madagascar in Feb - the first 
time since Jan 1988 that three storms 
made landfall in Madagascar in a single 
month. 

AUSTRALIA 
Extreme rain and flooding affected 
parts of eastern Australia from late 
Feb through early Mar. 

SOUTHERN SOUTH AMERICA 
An intense heat wave affected parts of 
the region in Jan, resulting in multiple 
temperature records. 

ANTARCTIC SEA ICE EXTENT 
The Antarctic had its fourth-smallest annual maximum 
and its smallest minimum annual extents on record. 

SOUTHWEST PACIFIC 
CYCLONE SEASON 
Below-average activity: 
6 storms, including 2 cyclones. 

 
NOAA: Select Significant Events of 2022 

Once again there was no shortage of material for this map 
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NASA: ENSO Impact on Global Temperature 

Substantial cooling influence from La Niña in the eastern Pacific 

ENSO impact in 
specific years: 

2016: 0.11°C 
2017: -0.01°C 
2018: -0.03°C 
2019: 0.07°C 
2020: 0.03°C 
2021: -0.03°C 
2022: -0.06°C 

(Max. correlation 
with annual global 
mean is Feb-Mar 
ENSO index) 
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NOAA/NASA: Record Ocean Heat Content 
Oceans absorb more than 90% of the excess heat 
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NASA: Arctic Sea Ice Declines 
Arctic warming more than 3x faster than global mean 

Arctic 3.5±1 times faster 
than global (last 30 years) 

March and September Arctic sea ice extent 
Difference from average (%) 
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ERAS Surface Temperature Trend (1979-2022) 

Surface Temperature Trend (19 79-2022) {K) 
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NASA: Evaluation Against Reanalysis / Remote Sensing
Independent data sets validate surface temperature analysis 

10 

ERA5 is the latest 
ECMWF reanalysis. 

Trends 1979-2022: 
ERA5: 0.82°C 
GISTEMP: 0.80°C 
NOAA: 0.74°C 

__________________ 

AIRS is an instrument 
on Eos Aqua. 

Trends 2003-2022: 
AIRSv6: 0.38±0.18°C 
AIRSv7: 0.30±0.16°C 
GISS: 0.44±0.14°C 
NOAA: 0.38±0.16°C 
ERA5: 0.48±0.16ºC 
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 NOAA: New Global Analysis (v5.1) 
Complete spatial coverage dating back to 1850 

Departure from 1991-2020 baseline (°C) 

January 2023 | NOAA/NASA – Annual Global Analysis for 2022 11 



   

·-0.4 

1800 

NASA Goddard Institute for Space Studies (v4) 
Hadley Center/Cllma~ic:- Research Unit (v5) 
NOAA Na~ional Center for Environ menial Information (v5. 1 ) 
Berkeley Earth 

1Common1 Baseline. 1951-ttB.0 

1900 119.20 1960 1980 2000 2020 

NOAA: Analyses Track One Another 
Despite Differences in Methodology 
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Questions? 

Gavin A. Schmidt 
Director, NASA’s Goddard Institute for Space 
Studies 

Russell S. Vose 
Chief, Analysis and Synthesis Branch, NOAA’s 
National Centers for Environmental Information 
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18th Warmest Year Since 1895 
National average: 53.4°F (1.4°F above 20th century baseline) 
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Statewide Precipitation Ranks 
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27th Driest Year Since 1895 

National average: 28.35 inches (1.59 inches below 20th century baseline) 
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U.S. Drought Portal 

_.,, 

Weeks in Drought in 2022 

0 4 24 28 32 36 40 

  
Drought Impacted the West 
About 63% of U.S. was in drought by late October 
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Tracks 2022 
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Active Atlantic Hurricane Season 
Ian was the 3rd most costly storm on record 

14 named storms – near average 
ACE value – about 80% of average 
Fiona & Ian – September Cat 4 storms 

January 2023 | NOAA/NASA – Annual Global Analysis for 2022 17 



   

U.S. 2022 Billion-Dollar Weather and Climate Disasters 
Drought/Heat Wave O Hurricane W Severe Weather O Tornado Outbreak ~ Wildfire ~ Winter Storm/Cold Wave 

... 
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• Kentucky and 
,-----~----✓ Missouri Flooding 

July 26-28 

• Southeastern 
,----------✓ Tornado Outbreak 

Southern Southern 
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-•• Hurricane Nicole 
November 10-11 

---•• Hurricane Ian 
September 28- 30 

Severe Weather Tornado Outbreak .., 0 
:--e Hurricane Fiona 

September 17 -18 April 11-13 March 30 

This map denotes the approximate location for each of the 18 separate billion-dollar weather and climate disasters that impacted the United States in 2022. 

---

Another Year of Billion-Dollar Disasters 
18 events in 2022 (3rd highest), $165 billion in losses (3rd highest) 
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