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January CO2


Jan. 2023 = 422.80 ppm

Jan. 2022 = 419.48 ppm










	
Dec. Temperature

+1.65°C relative to 1880-1920
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Atmospheric CO2


February 2024




424.55
parts per million (ppm)


Mauna Loa Observatory, Hawaii (NOAA)




Preliminary data released March 5, 2024
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    CO2 Data

 

    NOAA  Trends in atmospheric CO2

    Scripps UCSD  Keeling Curve +  Scripps CO2 Program

    CO2.earth (reposted data)  Daily CO2  |  Weekly CO2  |  Monthly CO2  |  Annual CO2

    CO2.earth  Track The Trend

 

    Show the Trend

 

    Show.earth  Add a 'KC Monthly' CO2 widget to your site or blog
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                        December 2023 Global Temperatures

 

 

+1.65°C

Warmest December since 1880

 

CSAS / GISS data retrieved February 6, 2024

	The global average surface temperature in December 2023 was 1.65°C above the average for the pre-industrial comparison period of 1880-1920.
	December 2023 was the warmest December since 1880.  
	The average of the December temperatures for the last 10 years is 1.18°C above the December average from 1880 to 1920.



Global Monthly Average Temperatures
1880 to Present Relative to 1880-1920 Baseline Average
(a better proxy for pre-industrial temperatures)

  

 

This graph by Columbia University replaces the traditional 1951-1980 baseline period with 1880-1920 for the reasons given in "A Better Graph."  The graph is produced by Climate Science, Awareness, and Solutions at Columbia University, and also available as a PDF.  Data presented above is sourced from the monthly data table published by CSAS. 



With Our Traditional 1951-1980 Base Period from Here

 



This graph compares global monthly temperatures in recent years with global record-high temperaturtes. It is available in PDF and accessible on the source Global Temperature page on the Columbia University website.

 

Monthly global temperature data and reports

This global temperature update originates from Climate Science, Awareness and Solutions (CSAS) in the Earth Institute at Columbia University, New York, USA.  The update presents an analysis by NASA's Goddard Institute for Space Studies (GISS) of near-global temperature data from 1880 to 2022.  

This CO2.Earth page is prepared independently.  However, reasons for featuring global temperature comparisons with averages for 1880-1920 period are explained in the 2016 paper, A better graph by Dr. James Hansen and Dr. Makiko Sato.

Source data and related information are linked below. 

Columbia Climate School / CSAS / GISS  Temperature & climate data and information 

	Recent data  Monthly global temperature changes relative to 1880-1920 base period (from NASA GISS analysis) 
	Reports  Monthly & annual reports since 2015: Global temperatures (Hansen, Sato & Ruedy)
	Links  More CSAS climate data, research, books and other links (Sato & Hansen)


 

NASA GISS  Source data analysis

	Data  Global temperature index relative to 1951-1980 baseline
	Info  Surface temperature analysis (GISTEMP)
	Info  Updates regarding the NOAA GHCN v4 and ERSST v5. analysis of global temperature data
	Info & data  More NASA Goddard datasets & images


 

NOAA NCEI  Source dataset information

	Global historical climatology network monthly (GHCNm) dataset
	Extended reconstructed sea surface temperature (ERSST) dataset


 

NOAA-NCEI  Global temperature updates and climate analysis

	State of the climate - Global analysis by month and year*


*Note: NOAA-NCEI reports temperature increases relative to the 20th Century global average surface temperature, not pre-industrial levels.  

 

 

2023 Global Temperature

 

 

+1.44°C

Relative to the 1880-1920 average

Warmest year since 1880

 

The global average temperature in 2023 was 1.44°C warmer than the pre-industrial baseline average for 1880-1920.  It was the warmest year on record since 1880.  Annual temperature and ranking data are posted as a table by CSAS at Columbia University.

 

CSAS Earth Institute annual update: January 12, 2024 


"Global temperature in the GISS analysis increased 0.28°C in 2023, from 1.16°C to 1.44°C, the largest annual increase in the 144-year record. This annual rise is largely due to the ongoing tropical El Nino warming, but no prior El Nino engendered as much warming, which points to an additional drive for global warming acceleration. We have argued3 that the imminent threat of human-made climate change is understated in IPCC4 assessments, which are based predominately on global climate models (GCMs)."  



To read more about past, present and projected temperature changes and the main drivers, read Global warming acceleration: Causes and consequences by Hansen et al., 2024.  

 

Columbia Climate School / CSAS / GISS  Annual temperature data & analysis

	Recent data  Annual global temperature relative to 1880-1920 & ranking: recent years (from NASA GISS analysis)  


Recent Annual Global Temperature Reports  

Berkeley Earth   2023   2022   2021  2020   2019

Columbia Climate School / CSAS / GISS   2023  2022   2021   2020   2019

NOAA NCEI  2023   2022  2021   2020   2019

 

Regional Temperature Changes

Berkeley Earth   Cities  (temperature changes since 1960)

Berkeley Earth  Countries  |  (emissions and temperature changes to 2020 with projections for 2100)

 

Recent Annual Global Temperature Reports  

 

 

 

Acceleration in Global Warming

Columbia University Reports Observed Acceleration in Global Warming

Paper by J. Hansen and M. Sato

December 14, 2020

 

Global temperature and Niño3.4 SST (through to November 2020)



 

December 14 2020: Abstract


Record global temperature in 2020, despite a strong La Niña in recent months, reaffirms a global warming acceleration that is too large to be unforced noise – it implies an increased growth rate of the total global climate forcing and Earth’s energy imbalance. Growth of measured forcings (greenhouse gases plus solar irradiance) decreased during the period of increased warming, implying that atmospheric aerosols probably decreased in the past decade. There is a need for accurate aerosol measurements and improved monitoring of Earth’s energy imbalance.

 

November 2020 was the warmest November in the period of instrumental data, thus jumping 2020 ahead of 2016 in the 11-month averages.  December 2016 was relatively cool, so it is clear that 2020 will slightly edge 2016 for the warmest year, at least in the GISTEMP analysis. The rate of global warming accelerated in the past 6-7 years (Fig. 2). The deviation of the 5-year (60 month) running mean from the linear warming rate is large and persistent; it implies an increase in the net climate forcing and Earth’s energy imbalance, which drive global warming. 




 

>> Source: Global Warming Acceleration by Hansen & Sato, 2020
>> Recent comment on acceleration: See Global warming acceleration: Causes and consequences by Hansen et al., 2024. 

 

 

 

Projections for Global Average Temperature in 2024

 

Berkeley Earth (Jan. 2024):
It is "very likely that 2024 will become either the warmest of 2nd warmest year on record."

 


Based on historical variability and current conditions, it is possible to roughly estimate what global mean temperature might be expected in 2024. Our current estimate is that 2024 is likely to be similar to 2023 or slightly warmer. With the ongoing El Niño conditions, and the typical lag between peak El Niño and peak global temperature response, it is likely that 2024 remains relatively warm. However, a swing towards La Niña in late 2024 is possible and could ultimately serve to mitigate temperatures some. The swings from El Niño to La Niña and back again are the largest source of predictable interannual variability in the global temperature record.

 

We predict a 58% chance that 2024 is warmer than 2023 and 97% chance that it is at least as warm as 2016, making it very likely that 2024 will become either the warmest or 2nd warmest year on record.



 

Columbia Climate School / CSAS (Jan. 2022):
"It will be clear that the world is passing through the 1.5°C ceiling, and is headed much higher, unless steps are taken to affect Earth’s energy imbalance."

 


We expect record monthly temperatures to continue into mid-2024 due to the present large planetary energy imbalance, with the 12-month running-mean global temperature reaching +1.6-1.7°C relative to 1880-1920 and falling to only +1.4 ± 0.1°C during the following La Nina. Considering the large planetary
energy imbalance, it will be clear that the world is passing through the 1.5°C ceiling, and is headed much higher, unless steps are taken to affect Earth’s energy imbalance.


....

 

How do we know global temperature will continue to grow in the next 5-8 months, carrying the 12- month running-mean to at least 1.6-1.7°C? The main reason is the large increase of global absorbed solar radiation (ASR) since 2015 (Fig. 4), which is a decrease of Earth’s albedo (reflectivity) by 0.4% (1.4/340).9 This reduced albedo is equivalent to a sudden increase of atmospheric CO2 from 420 to 530 ppm. Increase of EEI (Fig. 5) is smaller than the increase of ASR because the warming increases thermal emission to space. The increase of ASR since 2015 is particularly important because it acts as a “fresh forcing,” regardless of whether it is a forcing, a persistent feedback, or a combination thereof. Given the absence of monitoring of global aerosol forcing, ASR provides our best clue as to the changing drives for global warming. These assertions warrant discussion. 



 

Projections From the Recent Past

 


"Globally-averaged temperatures in 2015 shattered the previous mark set in 2014 by 0.23 degrees Fahrenheit (0.13 Celsius). Only once before, in 1998, has the new record been greater than the old record by this much."



~ NASA Goddard Institute for Space Studies [NASA post of January 20, 2016]

 

Before the end of 2015, scientists projected that average global temperature increase for 2015 will exceed 1°C above pre-industrial levels.  The years 1850-1900 are used as the pre-industrial baseline by the MET Office and Climate Research Unit at the University of East Anglia in the UK.  The MET Office released this statement in November 2015:

 


"This year marks an important first but that doesn't necessarily mean every year from now on will be a degree or more above pre-industrial levels, as natural variability will still play a role in determining the temperature in any given year.  As the world continues to warm in the coming decades, however, we will see more and more years passing the 1 degree marker - eventually it will become the norm."



~ Peter Stott
Head of Climate Monitoring and Attribution (MET Office)

  

>> Read More
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Select Language
English
Afrikaans
Shqip
አማርኛ
العربية
Հայերեն
Azərbaycan dili
Euskara
Беларуская мова
বাংলা
Bosanski
Български
Català
Cebuano
Chichewa
简体中文
繁體中文
Corsu
Hrvatski
Čeština
Dansk
Nederlands
Esperanto
Eesti
Filipino
Suomi
Français
Frysk
Galego
ქართული
Deutsch
Ελληνικά
ગુજરાતી
Kreyol ayisyen
Harshen Hausa
Ōlelo Hawaiʻi
עִבְרִית
हिन्दी
Hmong
Magyar
Íslenska
Igbo
Bahasa Indonesia
Gaelige
Italiano
日本語
Basa Jawa
ಕನ್ನಡ
Қазақ тілі
ភាសាខ្មែរ
한국어
كوردی
Кыргызча
ພາສາລາວ
Latin
Latviešu valoda
Lietuvių kalba
Македонски јазик
Malagasy
Bahasa Melayu
മലയാളം
Maltese
Te Reo Māori
मराठी
Монгол
ဗမာစာ
नेपाली
Norsk bokmål
پښتو
فارسی
Polski
Português
ਪੰਜਾਬੀ
Română
Русский
Samoan
Gàidhlig
Српски језик
Sesotho
Shona
سنڌي
සිංහල
Slovenčina
Slovenščina
Afsoomaali
Español
Basa Sunda
Kiswahili
Svenska
Тоҷикӣ
தமிழ்
తెలుగు
ไทย
Türkçe
Українська
اردو
O‘zbekcha
Tiếng Việt
Cymraeg
isiXhosa
יידיש
Yorùbá
Zulu
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	    A Trend To End
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Global CO2 Emissions

Atmospheric GHGs

Global Surface Temperature

 





	    2021 Glasgow Climate Conference
    	


	






										

								

							

												
							
															        
              
              
              
	 

 


 

The world cannot stabilize what it does not watch.
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