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NASA and NOAA Report 2019 was Second
Hottest Year on Record

This animation shows monthly global temperatures compared to the 1981-2010 average for January through December 2019.

The last slide shows the departure from average for the entire year.

NOAA NCEI and NOAA Climate.gov

Early this year, experts at NASA and NOAA independently completed reviews of global temperature data

collected throughout 2019. Their conclusion: 2019 was the second hottest year since modern record-keeping

began in 1880. According to NASA, 2019 global average temperatures were 1.8 degrees Fahrenheit above the

1950-1981 average, and more than 2 degrees F above pre-industrial temperatures. NOAA’s experts used a

different model, but came to a similar conclusion: that 2019 temperatures were 1.71 degrees F above the 20th

century average. 2019 temperatures were less than one tenth of a degree F cooler than temperatures in 2016,

the hottest year on record. These conclusions represent the latest chapter of the robust, long-term warming

trend that is being driven by human emissions of carbon dioxide and other greenhouse gases into the

atmosphere. Every decade since the 1960s has been warmer than the one before it, with the decade ending in

2019 being no exception. Each of the last five years is one of the top five hottest years on record. 2019 also

marks the 43rd year in a row of global temperatures surpassing the 1950-1981 average.

Still, global temperature increases do not impact all parts of the globe equally. Temperatures in the continental

United States, for example, were .7 degrees F above the 20th century average in 2019. Meanwhile, Alaska

experienced its warmest year ever, with 2019 temperatures that were a staggering 6.2 degrees F above

average.

Explore these results, and more, through NOAA and NASA’s graphics-rich slide presentation

(https://www.ncdc.noaa.gov/sotc/briefings/20200115.pdf), or check out NOAA’s

(https://www.noaa.gov/news/2019-was-2nd-hottest-year-on-record-for-earth-say-noaa-nasa) or NASA’s
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Ocean heat content describes the amount of heat energy

stored in the upper ocean, from the surface down to depths of

2,000 meters. It has been climbing for several decades, and

reached a new record high in 2019.

NOAA/NCEI Ocean Climate Laboratory

(https://www.nasa.gov/press-release/nasa-noaa-analyses-reveal-2019-second-warmest-year-on-record)

press releases on their respective findings.

Ocean Heat Content Reaches Record High
When greenhouse gases prevent excess heat from

the sun from escaping into space as easily as it could

in the pre-industrial era, that heat must go

somewhere else. While a bit of it has remained in our

atmosphere, more than 90% of that excess heat has

been absorbed by our oceans. Over time, it has

accumulated there, causing ocean temperatures to

climb. In 2019, according to separate analyses by

NOAA

(https://www.ncdc.noaa.gov/sotc/briefings/20200115

.pdf#page=9) and by the Institute of Atmospheric

Physics (IAP)

(https://link.springer.com/content/pdf/10.1007/s0037

6-020-9283-7.pdf), ocean heat content

(https://www.climate.gov/news-

features/understanding-climate/climate-change-

ocean-heat-content) (OHC) reached a new record

high.

Specifically, OHC describes the amount of heat energy stored in the upper ocean, from the surface down to

depths of 2,000 meters. Today, it is measured by a combination of satellites that report the height of the

ocean’s surface, and thousands of robotic devices programmed to collect temperature data as they

automatically ascend and descend in the ocean. The height of the ocean’s surface is a good proxy for ocean

heat content because the ocean expands, and rises, as it warms (https://www.youtube.com/watch?v=y8db-

KFj6k0&list=PLr8uf42JALwcbQVGKFTCGFQ9se9komUm7&index=3&t=0s). OHC is measured in units of

energy called Joules or Zeta Joules (ZJ, 1 ZJ=10  Joules), and in 2019 it was 217 ZJ (NOAA) to 228 ZJ (IAP)

above the 1981−2010 average.

Sea surface temperature (SST) is a measure of the temperature just at the very surface of the ocean. The

2019 annual globally averaged SST was also high in 2019. At 1.39 degrees F above the 20th century average, it

was the second highest on record.

Learn more about the latest OHC data from the article “Record-Setting Ocean Warmth Continued in 2019

(https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf),” just published in Advances in

Atmospheric Sciences, or learn more about OHC in general from NOAA’s Climate Change: Ocean Heat Content

explainer (https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-

content).

See more from the Bay Area Nature & Science Blog

(https://www.nps.gov/rlc/pacificcoast/blog.htm)

 TAGS

sfan blog climate corner climate change temperature trends ocean heat content

Last updated: February 3, 2020

21

https://www.nasa.gov/press-release/nasa-noaa-analyses-reveal-2019-second-warmest-year-on-record
https://www.ncdc.noaa.gov/sotc/briefings/20200115.pdf#page=9
https://www.ncdc.noaa.gov/sotc/briefings/20200115.pdf#page=9
https://www.ncdc.noaa.gov/sotc/briefings/20200115.pdf#page=9
https://www.ncdc.noaa.gov/sotc/briefings/20200115.pdf#page=9
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.youtube.com/watch?v=y8db-KFj6k0&list=PLr8uf42JALwcbQVGKFTCGFQ9se9komUm7&index=3&t=0s
https://www.youtube.com/watch?v=y8db-KFj6k0&list=PLr8uf42JALwcbQVGKFTCGFQ9se9komUm7&index=3&t=0s
https://www.youtube.com/watch?v=y8db-KFj6k0&list=PLr8uf42JALwcbQVGKFTCGFQ9se9komUm7&index=3&t=0s
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://link.springer.com/content/pdf/10.1007/s00376-020-9283-7.pdf
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.climate.gov/news-features/understanding-climate/climate-change-ocean-heat-content
https://www.nps.gov/rlc/pacificcoast/blog.htm
https://www.nps.gov/rlc/pacificcoast/blog.htm
https://www.nps.gov/media/article-search.htm#q=SFAN
https://www.nps.gov/media/article-search.htm#q=blog
https://www.nps.gov/media/article-search.htm#q=Climate+Corner
https://www.nps.gov/media/article-search.htm#q=climate+change
https://www.nps.gov/media/article-search.htm#q=temperature+trends
https://www.nps.gov/media/article-search.htm#q=ocean+heat+content


Was this page helpful?

Yes

No

An official form of the United States government. Provided by Touchpoints
(https://touchpoints.app.cloud.gov/)

https://touchpoints.app.cloud.gov/
https://touchpoints.app.cloud.gov/

