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September 2020 global surface air temperature overview 

General: This newsletter contains graphs and 
diagrams showing a selection of key meteorological 
variables, if possible updated to the most recent 
past month. All temperatures are given in degrees 
Celsius. 
 
In the maps on pages 4-5, showing the geographical 
pattern of surface air temperature anomalies, the 
last previous 10 years are used as reference period.  
 
The rationale for comparing with this recent period 
instead of the official WMO so-ŎŀƭƭŜŘ ΨƴƻǊƳŀƭΩ 
period 1961-1990, is that the latter period is 
affected by the cold period 1945-1980. Most 
comparisons with this period will inevitably appear 
as warm, and it will be difficult to decide if modern 
temperatures are increasing or decreasing. 
Comparing instead with the last previous 10 years 
overcomes this problem and clearer displays the 
modern dynamics of ongoing change. This decadal 
approach also corresponds well to the typical 
memory horizon for many people and is now also 
adopted as reference period by other institutions, 
e.g. the Danish Meteorological Institute (DMI). 
 
In addition, most temperature databases display 
temporal instability for data before the turn of the 
century (see, e.g., p. 9). Any comparison with the 
WMO reference period 1961-1990 will therefore be 
influenced by such ongoing monthly changes of 
mainly administrative nature. An unstable value is 
clearly not suited as reference value. Simply 
comparing with the last previous 10 years is more 
useful as reference for modern changes. See also 
additional reflections on page 47. 
 
The different air temperature records have been 
divided into three quality classes, QC1, QC2 and 
QC3, respectively, as described on page 9. 
 
In many diagrams shown in this newsletter the thin 
line represents the monthly global average value, 
and the thick line indicate a simple running average, 
in most cases a simple moving 37-month average, 
nearly corresponding to a three-year average. The 
37-month average is calculated from values 
covering a range from 18 months before to 

18 months after, with equal weight given to all 
individual months. 
The year 1979 has been chosen as starting point in 
many diagrams, as this roughly corresponds to both 
the beginning of satellite observations and the onset 
of the late 20th century warming period. However, 
several of the data series have a much longer record 
length, which may be inspected in greater detail on 
www.climate4you.com. 
 
 
September 2020 surface air temperature   
 

General: For September 2020 GISS supplied 16200 
AIRS interpolated surface air data points. According 
to most temperature databases, the September 
2020 global average air temperature anomaly was 
somewhat higher than in the previous month.  
 
The Northern Hemisphere 10-yr temperature 
anomality pattern (p.4) was characterised by 
regional contrasts, mainly controlled by the 
dominant jet stream configuration. Most of North 
America and Greenland was relatively cold, as were 
parts of Asia. In contrast, most of Europe and 
northern Russia and Siberia had temperatures 
above the 10-yr average. Ocean wise, the NE Pacific 
was relatively warm, while the Greenland- and 
Norwegian Sea were relatively cold. In the Arctic, 
the Alaska-, Canada-, and Greenland sectors were 
relatively cold, while the Russia-Siberian sectors 
were relatively warm. 
        
Near the Equator temperatures were mostly near or 
below (especially in the Pacific Ocean) the 10-year 
average.  
  
The Southern Hemisphere temperatures were 
largely near or below the average for the previous 
10 years. Only NW Australia and parts of southern 
Brazil had temperatures clearly above the 10-yr 
average. In the Antarctic, most of East Antarctica 
was relatively warm, while parts of West Antarctica 
were relatively cold. The remaining part of the 
continent was a mixture of relatively warm and cold 
areas. 

 
 
 

http://www.climate4you.com/
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September 2020 global surface air temperature overview versus average September last 10 years 
 
 

 

 

 

 

September 2020 surface air temperature compared to the average of September over the last 10 years. Green-yellow-red colours indicate 

areas with higher temperature than the 10-year average, while blue colours indicate lower than average temperatures. Data source: 

Remote Sensed Surface Temperature Anomaly, AIRS/Aqua L3 Monthly Standard Physical Retrieval 1 degree x 1 degree V006 

(https://airs.jpl.nasa.gov/), obtained from the GISS data portal (https://data.giss.nasa.gov/gistemp/maps/index_v4.html). 

 

https://airs.jpl.nasa.gov/
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September 2020 global surface air temperature compared to September 2019 
 
 
 

 
 
 
 
 

 
September 2020 surface air temperature compared to September 2019. Green-yellow-red colours indicate regions where the present 

month was warmer than last year, while blue colours indicate regions where the present month was cooler than last year. Variations in 

monthly temperature from one year to the next has no tangible climatic importance but may nevertheless be interesting to study. Data 

source: Remote Sensed Surface Temperature Anomaly, AIRS/Aqua L3 Monthly Standard Physical Retrieval 1 degree x 1 degree V006 

(https://airs.jpl.nasa.gov/), obtained from the GISS data portal (https://data.giss.nasa.gov/gistemp/maps/index_v4.html). 

 

https://airs.jpl.nasa.gov/
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Temperature quality class 1: Lower troposphere temperature from satellites, updated to September 
2020 
 

 

Global monthly average lower troposphere temperature (thin line) since 1979 according to University of Alabama at Huntsville, USA. The 

thick line is the simple running 37-month average. 

 

 

Global monthly average lower troposphere temperature (thin line) since 1979 according to according to Remote Sensing Systems (RSS), 

USA. The thick line is the simple running 37-month average.  

http://www.atmos.uah.edu/atmos/
http://www.remss.com/
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Temperature quality class 2: HadCRUT global surface air temperature, updated to August 2020 

 

 

Global monthly average surface air temperature (thin line) since 1979 according to according to the Hadley Centre for Climate Prediction 

and Research and the University of East Anglia's Climatic Research Unit (CRU), UK. The thick line is the simple running 37-month average.  

  

 

 

 

 

 

 

 

 

 

 

 

 

http://hadobs.metoffice.com/
http://hadobs.metoffice.com/
http://www.uea.ac.uk/
http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/
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Temperature quality class 3: GISS and NCDC global surface air temperature, updated to September 

2020 

 

Global monthly average surface air temperature since 1979 according to according to the National Climatic Data Center (NCDC), USA.  The 

thick line is the simple running 37-month average.  

 

Global monthly average surface air temperature (thin line) since 1979 according to according to the Goddard Institute for Space Studies 

(GISS), at Columbia University, New York City, USA, using ERSST_v4 ocean surface temperatures. The thick line is the simple running 37-

month average.  

http://www.ncdc.noaa.gov/oa/ncdc.html
http://www.giss.nasa.gov/
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A note on data record stability and -quality:                              

The temperature diagrams shown above all have 

1979 as starting year. This roughly marks the 

beginning of the recent episode of global warming, 

after termination of the previous episode of global 

cooling from about 1940. In addition, the year 1979 

also represents the starting date for the satellite-

based global temperature estimates (UAH and RSS). 

For the three surface air temperature records 

(HadCRUT, NCDC and GISS), they begin much earlier 

(in 1850 and 1880, respectively), as can be inspected 

on www.climate4you.com. 

For all three surface air temperature records, but 

especially NCDC and GISS, administrative changes to 

anomaly values are quite often introduced, even 

affecting observations many years back in time. 

Some changes may be due to the delayed addition 

of new station data or change of station location, 

while others probably have their origin in changes of 

the technique implemented to calculate average 

values. It is clearly impossible to evaluate the validity 

of such administrative changes for the outside user 

of these records; it is only possible to note that such 

changes quite often are introduced (se example 

diagram next page).  

In addition, the three surface records represent a 

blend of sea surface data collected by moving ships 

or by other means, plus data from land stations of 

partly unknown quality and unknown degree of 

representativeness for their region. Many of the 

land stations also has been moved geographically 

during their period of operation, instrumentation 

have been changed, and they are influenced by 

changes in their near surroundings (vegetation, 

buildings, etc.).  

The satellite temperature records also have their 

problems, but these are generally of a more 

technical nature and therefore better correctable. In 

addition, the temperature sampling by satellites is 

more regular and complete on a global basis than 

that represented by the surface records. It is also 

important that the sensors on satellites measure 

temperature directly by emitted radiation, while 

most modern surface temperature measurements 

are indirect, using electronic resistance. 

Everybody interested in climate science should 

gratefully acknowledge the big efforts put into 

maintaining the different temperature databases 

referred to in the present newsletter. At the same 

time, however, it is also important to realise that all 

temperature records cannot be of equal scientific 

quality. The simple fact that they to some degree 

differ shows that they cannot all be correct.  

On this background, and for practical reasons, 

Climate4you therefore operates with three quality 

classes (1-3) for global temperature records, with 1 

representing the highest quality level:  

Quality class 1: The satellite records (UAH and RSS).  

Quality class 2: The HadCRUT surface record.  

Quality class 3: The NCDC and GISS surface records.  

The main reason for discriminating between the 

three surface records is the following:  

While both NCDC and GISS often experience quite 

large administrative changes (see example on p.10), 

and therefore essentially are unstable temperature 

records, the changes introduced to HadCRUT are 

fewer and smaller. For obvious reasons, as the past 

does not change, any record undergoing continuing 

changes cannot describe the past correctly all the 

time. Frequent and large corrections in a database 

inevitably signal a fundamental doubt about what is 

likely to represent the correct values. 

You can find more on the issue of lack of temporal 

stability on www.climate4you.com (go to: Global 

Temperature, and then proceed to Temporal 

Stability). 

 

http://www.climate4you.com/
http://www.climate4you.com/
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Diagram showing the adjustments made since May 2008 by the Goddard Institute for Space Studies (GISS), USA, 

in published anomaly values for the months January 1910 and January 2000.  

 

 

The administrative upsurge of the temperature increase from January 1915 to January 2000 has grown from 0.45 

(reported May 2008) to 0.66oC (reported October 2020). This represents an about 47% administrative 

temperature increase over this period, meaning that almost half of the apparent global temperature increase 

from January 1910 to January 2000 (as reported by GISS) is due to administrative changes of the original data 

since May 2008. 

 

 

 

http://www.giss.nasa.gov/
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Comparing global surface air temperature and lower troposphere satellite temperatures; 
updated to August 2020 
 

 

 

Plot showing the average of monthly global surface air temperature estimates (HadCRUT4, GISS and NCDC) and 
satellite-based temperature estimates (RSS MSU and UAH MSU). The thin lines indicate the monthly value, 
while the thick lines represent the simple running 37-month average, nearly corresponding to a running 3-yr 
average. The lower panel shows the monthly difference between average surface air temperature and satellite 
temperatures. As the base period differs for the different temperature estimates, they have all been normalised 
by comparing to the average value of 30 years from January 1979 to December 2008.  
 
 
 
 
 
 
 
 
 
 

http://www.climate4you.com/GlobalTemperatures.htm#HadCRUT TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#GISS TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#NCDC TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#RSS MSU TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#UAH MSU TempDiagram
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Global air temperature linear trends updated to August 2020 
 

 

Diagram showing the latest 5, 10, 20 and 30-yr linear annual global temperature trend, calculated as the slope of the linear 

regression line through the data points, for two satellite-based temperature estimates (UAH MSU and RSS MSU).  

 

Diagram showing the latest 5, 10, 20, 30, 50, 70 and 100-year linear annual global temperature trend, calculated as the 
slope of the linear regression line through the data points, for three surface-based temperature estimates (GISS, NCDC and 
HadCRUT4).  
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All in one, Quality Class 1, 2 and 3; updated to August 2020 

 

Superimposed plot of Quality Class 1 (UAH and RSS) global monthly temperature estimates. As the base period differs for the 
individual temperature estimates, they have all been normalised by comparing with the average value of the initial 120 
months (30 years) from January 1979 to December 2008. The heavy black line represents the simple running 37 month (c. 3 
year) mean of the average of both temperature records. The numbers shown in the lower right corner represent the 
temperature anomaly relative to the individual 1979-2008 averages.  
 
 

 
 
Superimposed plot of Quality Class 1 and 2 (UAH, RSS and HadCRUT4) global monthly temperature estimates. As the base 
period differs for the individual temperature estimates, they have all been normalised by comparing with the average value 
of the initial 120 months (30 years) from January 1979 to December 2008. The heavy black line represents the simple running 
37 month (c. 3 year) mean of the average of all three temperature records. The numbers shown in the lower right corner 
represent the temperature anomaly relative to the individual 1979-2008 averages. 
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Superimposed plot of Quality Class 1, 2 and 3 global monthly temperature estimates (UAH, RSS, HadCRUT4, GISS and NCDC). 
As the base period differs for the individual temperature estimates, they have all been normalised by comparing with the 
average value of the initial 120 months (30 years) from January 1979 to December 2008. The heavy black line represents the 
simple running 37 month (c. 3 year) mean of the average of all five temperature records. The numbers shown in the lower 
right corner represent the temperature anomaly relative to the individual 1979-2008 averages. 

 

Please see notes on page 8 relating to the above three quality classes. 

Satellite- and surface-based temperature estimates 
are derived from different types of measurements 
and comparing them directly as in the above 
diagrams therefore may be somewhat dubious.  

However, as both types of estimate often are 
discussed together in various news media, the 
above composite diagrams may nevertheless be of 
interest. In fact, the different types of temperature 
estimates appear to agree as to the overall 
temperature variations on a 2-3-year scale, although 
on a shorter time scale there are often considerable 
differences between the individual records. 
However, since about 2003 the surface records used 
to be drifting towards higher temperatures than the 
combined satellite record, but this overall tendency 
was much removed by the major adjustment of the 
RSS satellite series in 2015 (see lower diagram on 
page 5). 

The combined records (diagram above) suggest a 
modest global air temperature increase over the last 
30 years, about 0.15oC per decade. It should be 
noted that the apparent temperature increase since 
about 2003 at least partly is the result of ongoing 
administrative adjustments (page 5-9). At the same 
time, the temperature records considered here do 
not indicate any temperature decrease over the last 
20 years. See also diagram on page 49. 

The present temperature development does not 
exclude the possibility that global temperatures may 
begin to increase significantly later. On the other 
hand, it also remains a possibility that Earth just now 
is passing an overall temperature peak, and that 
global temperatures may begin to decrease during 
the coming years.  

As always, time will show which of these possibilities 
is correct. 
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Global sea surface temperature, updated to September 2020 

 

Sea surface temperature anomaly on 30 September 2020. Map source: Plymouth State Weather Center. Reference period: 

1977-1991. 

 

Because of the large surface areas near Equator, the 
temperature of the surface water in these regions is 
especially important for the global atmospheric 
temperature (p. 6-8). In fact, no less than 50% of 
ǇƭŀƴŜǘ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀǊŜŀ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ олoN 
and 30oS. Now, relatively warm surface water is 
mainly found in the northern hemisphere. 

A mixture of relatively warm and cold water 
dominates much of the ocean surface, but with 
notable differences from month to month. All such 
ocean surface temperature changes will be 
influencing global air temperatures in the months to 
come.  

The significance of any short-term cooling or 
warming reflected in air temperatures should not be 

overstated. Whenever Earth experiences cold La 
Niña or warm El Niño episodes (Pacific Ocean, see 
p.24) major heat exchanges take place between the 
Pacific Ocean and the atmosphere above, sooner or 
later showing up in estimates of the global air 
temperature.  

However, this does not necessarily reflect similar 
changes in the total heat content of the 
atmosphere-ocean system. In fact, global net 
changes can be small and such heat exchanges may 
mainly reflect redistribution of energy between 
ocean and atmosphere. What matters is the overall 
temperature development when seen over several 
years. 

https://vortex.plymouth.edu/mapwall/sfc/sst/ssta.png
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Global monthly average lower troposphere temperature over oceans (thin line) since 1979 according to University of Alabama at Huntsville, 

USA. The thick line is the simple running 37-month average. Insert: Argo global ocean temperature anomaly from floats, displaced vertically 

to make visual comparison easier. 

 

 

Global monthly average sea surface temperature since 1979 according to University of East Anglia's Climatic Research Unit (CRU), UK.  

Base period: 1961-1990. The thick line is the simple running 37-month average. Insert: Argo global ocean temperature anomaly from 

floats, displaced vertically to make visual comparison easier.  

http://www.atmos.uah.edu/atmos/
http://www.uea.ac.uk/
http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/
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Global monthly average sea surface temperature since 1979 according to the National Climatic Data Center (NCDC), USA. Base period: 

1901-2000. The thick line is the simple running 37-month average. Insert: Argo global ocean temperature anomaly from floats, displaced 

vertically to make visual comparison easier. 

 

June 18, 2015: NCDC has introduced several rather large administrative changes to their sea surface temperature record. The overall 
result is to produce a record giving the impression of a continuous temperature increase, also in the 21st century. As the oceans cover 
about 71% of the entire surface of planet Earth, the effect of this adjustment is clearly reflected in the NCDC record for global surface air 
temperature (p. 7). The pre-adjustment record is shown in red in the above diagram. 

 

 

 

 

 

 

 

 

 

 

http://www.ncdc.noaa.gov/oa/ncdc.html
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Ocean temperature in uppermost 100 m, updated to June 2020 

 

World Oceans vertical average temperature 0-100 m depth since 1955. The thin line indicates 3-month values, and the thick line represents 
the simple running 39-month (c. 3 year) average. Data source: NOAA National Oceanographic Data Center (NODC). Base period 1955-
2010. 

Pacific 

Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicates 3-month values, and the thick line represents the 

simple running 39-month (c. 3 year) average. Data source: NOAA National Oceanographic Data Center (NODC). Base period 1955-2010. 

http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/
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Atlantic 

Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicates 3-month values, and the thick line represents the 

simple running 39-month (c. 3 year) average. Data source: NOAA National Oceanographic Data Center (NODC). Base period 1955-2010. 

 

 

Indian Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicates 3-month values, and the thick line represents 

the simple running 39-month (c. 3 year) average. Data source: NOAA National Oceanographic Data Center (NODC). Base period 1955-

2010. 

http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/

