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Abstract 

 

This publication analyzes changes of global warming rates (GWR) expressed in 

Centigrade per year (°C/y) and introduces a parameter “global warming 

acceleration” (GWA) expressed in Centigrade per year per year (°C/y2).  

GWA may be applied for prediction of the GWR for the next decade. If the current 

decrease of GWA will continue for the next 11 years, Global Warming Rate will 

increase from the current +0.017 °C/y to +0.019 °C/y, for land+ocean. 

 

 

 

Glossary 

 

a = GWR = global warming rate, parameter “a” in linear trendline:  
T(y) = (y-n) * a + b, average change of global surface temperature 
per year in the trendline period, °C/y ([8] Formula 1) 

 
Ave average 
 
GWA Global Warming Acceleration, °C/y2 ([Centigrade per year per year] 

[°C y−2])   
 
GWR = a = Global Warming Rate – average change of global surface 

temperature per year in the trendline period, °C/y 
 
Ref reference 
 
TL trendline 
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Units 

 

The temperature change unit is °C. 

Global warming rate, average change of global surface temperature per year in 

the trendline period is in °C/y.  

The global warming acceleration (yearly change of the global warming rate) is in 

°C/y2 [Centigrade per year per year]. 

 

 

 

Global Warming Rate 

 

According to IPCC [9] “Since 1970 the global average temperature has been 

rising at a rate of 1.7°C per century”. 

According to NASA [10] “The majority of the warming has occurred since 1975, at 

a rate of roughly 0.15 to 0.20°C per decade”. 

According to NOAA's 2020 Annual Climate Report [11] “the combined land and 

ocean temperature has increased at an average rate of 0.13 degrees Fahrenheit ( 

0.08 degrees Celsius) per decade since 1880; however, the average rate of 

increase since 1981 (0.18°C / 0.32°F) has been more than twice that rate”. 

 

Publication [8] includes 61 years trendlines and the average global warming rate 

per year in the trendline period. 

 

 

 

Formulas 

 

Formula 1 -  Linear trendline  
 

�������������	�
�����

 
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  
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a, b parameters related to the linear function displayed on Excel trendline 
chart  

 

Formula 2 -  Global Warming Rate, GWR  
 


�����
��������

 
 
Formula 3 -  Global Warming Acceleration, GWA  
 


������
��������������

 
 
Formula 4 -  �a  
 

�
���
��������
����

 
a(i+1) average change of global surface temperature per year in trendline 

“i+1” period = parameter “a” of trendline “i+1” (from Excel chart 
formula) [°C/y] 

a(i) average change of global surface temperature per year in trendline 
“i” period = parameter “a” of trendline “i” (from Excel chart formula) 
[°C/y] 

 
 
Formula 5 -  �y  
 

���������������������������������

 
CenterTL(i+1) center of trendline “i+1” [year] 
CenterTL(i)  center of trendline “i” [year] 
 
 
Formula 6 -  CenterTL  
 

������������������
 ��!�
�����
��"#�����$%���������&���$���
��"#�"#�����$%�����������

 

 

 

Period Applied for Calculations of Trendlines 

 

The period applied in [8] for calculations of trendlines is 61 years. This is also the 

trendlines period applied in the current work. The starting points of the trendlines 

are every 10 years from 1850 (1880 for ocean only).  
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Databases Applied 

 

� NASA [1] [2] 

� NOAA [3] 

� Berkeley Earth (LBL) [4] [5] [6] [7] 

 

 

 

Global Surface Temperature Changes over Land and Ocean 

 

Chart 1 -  Trendlines, land+ocean, 1850-1900 baseline [8]  [°C]  
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Ave  average of all databases [°C] 
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Table 1 -  Global Warming Rate (GWR), land+ocean  
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1� ��1� �445� �615� /�� �6�5� �5� �5755�/�6� �57552�58� �575552���

0� ��0� �465� �605� /�� �6�5� �5� �5755/�82� �57552011� �57555201�

/� ��/� �655� �6/5� /�� �625� �5� �5755815/� �5755��22� �57555��2�
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4� ��4� �6�5� �645� /�� �605� �5� �57551/8/� �5755�/06� �57555�//�

6� ��6� �625� �665� /�� �6/5� �5� �57550/4�� �5755�550� �57555�5��
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��� ����� �6/�� �5��� /�� �66�� ��� �575�812/� �57551581� �57555285�

 

 

Chart 2 -  GWR – Global Warming Rate, land+ocean  [°C/y] 
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Axis x is the center of the 61 years trendline period 
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Chart 3 -  GWA - Global Warming Acceleration, land+ocean  [°C/y2] 
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Axis x is the center of the 61 years trendline period 

 

From 1960 the GWA is above zero, which means the Global Warming Rate (GWR) 

[°C/y] is increasing. The negative slope of GWA between 1980 and 1991 means a 

slower increase of GWR.  
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Global Surface Temperature Changes over Land 

 

Chart 4 -  Trendlines, land only, 1850-1900 baseline [8]  [°C]  
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Table 2 -  Global Warming Rate (GWR), land only  
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�1� -"�*.%
�2�
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�� ���� �4/5� �6�5� /�� �465� �5� �575518�4� �575554/0� �57555548�

2� ��2� �485� �625� /�� �655� �5� �575508/1� �5755�51/� �57555�50�

1� ��1� �445� �615� /�� �6�5� �5� �57556/61� �57552625� �57555262�

0� ��0� �465� �605� /�� �6�5� �5� �57554/�2� �5755�54�� �57555�54�

/� ��/� �655� �6/5� /�� �625� �5� �5755/01�� �5755�58�� �57555�58�

8� ��8� �6�5� �685� /�� �615� �5� �57550�10� �5755�26/� �57555�15�

4� ��4� �6�5� �645� /�� �605� �5� �5755�408� �5755��44� �57555��6�

6� ��6� �625� �665� /�� �6/5� �5� �57550��6� �5755��8�� �57555��8�

�5� ���5� �615� �555� /�� �685� �5� �575�5245� �57550�0�� �575550�0�

��� ����� �605� �5�5� /�� �645� �5� �575�6/�4� �57556�24� �575556�1�

��� ����� �6/�� �5��� /�� �66�� ��� �575�04�4� �5755/��5� �575550/0�
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Chart 5 -  GWR – Global Warming Rate, land only  [°C/y] 
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Axis x is the center of the 61 years trendline period 

 

 

Chart 6 -  GWA - Global Warming Acceleration, land only  [°C/y2] 
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Axis x is the center of the 61 years trendline period 
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Global Surface Temperature Changes over the Ocean 

 

Chart 7 -  Trendlines, ocean only, 1850-1900 baseline [8]  [°C]  
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Table 3 -  Global Warming Rate (GWR), ocean only 
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2� ��2� �655� �6/5� /�� �625� �5� �5755/865� �5755�615� �57555�61�

1� ��1� �6�5� �685� /�� �615� �5� �5755/088� �57555��2� �575555���
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6� ��6� �6/�� �5��� /�� �66�� ��� �575��/0�� �5755��/2� �57555�68�
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Chart 8 -  GWR – Global Warming Rate, ocean only  [°C/y] 
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Axis x is the center of the 61 years trendline period 

 

 

Chart 9 -  GWA - Global Warming Acceleration, ocean only  [°C/y2] 
 

�������

�������

������

������

������

������

������

������

�����


���� ���� ���� ���� ���� ��
� ���� ��	� ����

 
Axis x is the center of the 61 years trendline period 
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All Global Warming Rates and Acceleration 

 

Chart 10 -  All GWR – Global Warming Rate [°C/y] 
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Axis x is the center of the 61 years trendline period 

 

 

Chart 11 -  All GWA - Global Warming Acceleration [°C/y2]   
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Axis x is the center of the 61 years trendline period 
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Prediction of Next Decade Global Warming Rate Using GWA  
 
 
Table 4 -  Prediction of next decade Global Warming Rate using GWA for 

land+ocean 
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Currently, the Global Warming Acceleration (GWA) is decreasing -0.000191°C/y2. If 

this decrease will continue for the next 11 years, the GWA for the 1972-2032 (center 

2002) trendline will be +0.000179°C/y2, which will result in the Global Warming Rate 

+0.019405°C/y, for land+ocean.  

 

Chart 12 -  Prediction of Global Warming Acceleration - GWA for the next 
decade, land+ocean [°C/y2]   
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Axis x is the center of the 61 years trendline period 
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Chart 13 -  Prediction of Global Warming Rate - GWR for the next decade, 
land+ocean [°C/y]   
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Axis x is the center of the 61 years trendline period 
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