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Abstract 

 

This publication includes global warming databases converted to the uniform 

baseline. The publication includes NASA, NOAA and Berkeley Earth databases of 

global surface temperature changes in the period 1850-2021 for land+ocean, 

1750-2021 for land only and 1880-2021 for ocean only. The databases are 

converted to the 1850-1900 baseline showing minor differences between them. 61 

years linear trendlines indicate constant increase of global warming reaching in 

2021 0.017 °C/y for land+ocean, 0.026 °C/y for land only, and 0.012 °C/y for ocean 

only. 

 

 

 

Glossary 

 

Ave  average 

BL  baseline 

CF  conversion factor between baselines or reference periods 

DB  dataset, database 

LBL  Berkeley Earth, Lawrence Berkeley Laboratory  

Ref  reference 

TL  trendline 
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Units 

 

The temperature change unit is °C. 

Global warming rate, global warming per year is in °C/y.  

 

 

 

Global Warming Databases 

 

There are few databases of annual averages of global surface temperature 

changes. 

Each database applies its own baseline. 

 

This work includes the following databases: 

� NASA [1] [2] 

� NOAA [3] 

� Berkeley Earth (LBL) [4] [5] [6] [11] 

 

 

 

Global Warming Baselines 

 

The EU aims to be climate-neutral by 2050 – an economy with net-zero greenhouse 

gas emissions [7]. 

The EU policy is "in line with the Paris Agreement to keep the global temperature 

increase to well below 2°C and pursue efforts to keep it to 1.5°C" [7]. 

The EU determines the “global temperature increase” according to the IPCC 

baseline 1850-1900 [8]. 

IPCC Report 2011 [8] page 5 note 9: “The period 1850–1900 represents the earliest 

period of sufficiently globally complete observations to estimate global surface 

temperature and, consistent with AR5 and SR1.5, is used as an approximation for 

pre-industrial conditions”. 
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However, all main databases apply other baselines than IPCC and EU. NASA [1] [2] 

and Berkeley Earth [4] [5] [6] apply the 1951-1980 baseline, and NOAA[3] applies 

the 20th century baseline, 1901-2000. 

The NASA and NOA databases are from 1880 and not 1850.  

It takes a lot of effort to find conversion factors between the IPCC 1850-1900 

baseline and the main exiting databases, which have different baselines. The 

example of such efforts may be a long blog on site Climate Lab Book - Defining 

‘pre-industrial’ [10], concluded with the following statement of Mark Bassham: 

“IPCC AR5 (WG1 report), Figure 12.40 (page 1100) indicates a difference between 

‘pre-industrial’ temperatures and the 1980-1999 Reference Period (non-standard, 

only 20 years long instead of the usual 30) of EXACTLY 0.5°C. Note that ‘pre-

industrial’ means different things to different IPCC Chapter Lead Authors”.  

 

 

 

Conversion to 1850-1900 Baseline 

 

All data in this work are above the 1850-1900 baseline. 

The publication “Global Warming Baselines Conversion Factors” [12] includes the 

conversion factors to 1850-1900 baseline applying all 3 above baselines [1] [2] [3] 

[4] [5] [6] [11] and other reference periods.    

 

Table 1 -  Conversion factors to 1850-1900 baseline [12]  [°C] 
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Publically available Excel file [13] includes all datasets applied in this work 

converted to 1850-1900 baseline using the above conversion factors.  
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Linear Trendline Formula 

 

Formula 1 -  Linear trendline  
 

T(y) = (y-n) * a + b 
 
T(y) global surface temperature above 1850-1900 baseline in year y [°C] 
n the year before the trendline start point, i.e., for trendline in period 

1961-2022 n=1960  
a, b parameters related to the linear function displayed on Excel trendline 

chart and detailed for each dataset  
 

 

 

Period Applied for Calculations of Trendlines 

 

The period applied in this work for calculations of trendlines is 61 years. The display 

period of the trendlines is usually different and depends on the crossing point 

between the trendlines. 

 

 

 

Global Surface Temperature Changes over Land and Ocean 

 

Table 2 -  Global warming databases, land+ocean 
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Chart 1 -  Global surface temperature changes above 1850-1900 baseline, 
land+ocean  [°C]  
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Table 3 -  Trendlines, land+ocean, 1850-1900 baseline,  [°C] 
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The parameter “a” is the average global warming per year in the trendline period, 

°C/y. For the last trendline 1961-2021 the global warming per year was 0.017 °C/y, 

0.004 °C/y more than in the 1950-2010 trendline, 11 years before.  

More about changes of global warming per year parameter can be found in the 

publication “Acceleration of Global Warming” [14]. 
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Chart 2 -  Trendlines, land+ocean, 1850-1900 baseline [°C]  
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Ave  average of all databases [°C] 
 

 

 

Global Surface Temperature Changes over Land 

 

This work includes two databases of global surface temperature changes over 

land: 

� NASA [1] [2] 

� Berkeley Earth (LBL) [6] 

 

Table 4 -  Global warming databases, land only 
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Chart 3 -  Global surface temperature changes above 1850-1900 baseline, land 
only  [°C]  
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Table 5 -  Trendlines, land only, 1850-1900 baseline  [°C] 
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Chart 4 -  Trendlines, land only, 1850-1900 baseline  [°C]  
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For the last trendline 1961-2021, the global warming per year for land only was 

0.026 °C/y, 0.006 °C/y more than in the 1950-2010 trendline, 11 years before.  

 

 

 

Global Surface Temperature Changes over the Ocean 

 

Table 6 -  Global warming databases, ocean only 
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Chart 5 -  Global surface temperature changes above 1850-1900 baseline, ocean 
only  [°C]  
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Table 7 -  Trendlines, ocean only, 1850-1900 baseline   [°C] 
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In the case of ocean only, the trendline TL3 1950-2010 could not be applied to the 

chart along with TL4 1961-2021, due to too small differences. However, the TL3 “a” 

parameter can be compared to the TL4, indicating a change in the global 

warming per year parameter. 
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Chart 6 -  Trendlines, ocean only, 1850-1900 baseline  [°C]  
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For the last trendline 1961-2021 the global warming per year was 0.012 °C/y, 0.003 

°C/y more than in the 1950-2010 trendline, 11 years before.  
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All Trendlines 

 

Chart 7 -  Trendlines 1850-1900 baseline  [°C]  
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