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February 2016 global surface air temperature overview 
 

 

 

 

 

February 2016 surface air temperature compared to the average of 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: Goddard Institute for 

Space Studies (GISS). 

http://www.giss.nasa.gov/
http://www.giss.nasa.gov/
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Comments to the February 2016 global surface air temperature overview 

 
 
General:  This newsletter contains graphs showing a 
selection of key meteorological variables for the 
past month. All temperatures are given in degrees 
Celsius. 
 
In the above maps showing the geographical pattern 
of surface air temperatures, the last previous 10 
years are used as reference period.  
 
The reason for comparing with this recent period 
ƛƴǎǘŜŀŘ ƻŦ ǘƘŜ ƻŦŦƛŎƛŀƭ ²ah ΨƴƻǊƳŀƭΩ ǇŜǊƛƻŘ мфсм-
1990, is that the latter period is profoundly affected 
by the cold period 1945-1980. Most comparisons 
with this time period will automatically appear as 
warm, and it will be difficult to decide if modern 
surface air temperatures are increasing or 
decreasing? Comparing instead with the last 
previous 10 years overcomes this problem and 
displays the dynamics of ongoing modern change. 
 
In addition, the GISS temperature data used for 
preparing the above diagrams display distinct 
temporal instability for data before the turn of the 
century (see p. 7). Any comparison with the WMO 
ΨƴƻǊƳŀƭΩ ǇŜǊƛƻŘ мфсм-1990 is therefore influenced 
by ongoing monthly changes of the so-called 
ΨnormalΩ ǇŜǊƛƻŘΣ and is not suited as reference. 
Comparing with the last previous 10 years is more 
useful. 
 
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 month before to 

18 months after, with equal weight for every month. 
 
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. 
 
 
February 2016 global surface air temperatures   
 

General: The average global air temperature was 
above the average for the last ten years. One reason 
for this is the present El Niño episode in the Pacific 
Ocean (see p.12), which affects the global air 
temperature in warm direction. Another reason is a 
marked warm region in western Russia. 
 
The Northern Hemisphere was generally relatively 
warm, but especially over land areas at high 
latitudes. Especially Alaska and western Russia were 
warm. In contrast, northern Canada, the North 
Atlantic, eastern Siberia and China were cold. The 
especially warm regions are all at high latitude, 
where solar radiation is zero or close to zero in 
February. The warming recorded are therefore likely 
to be the result of advection of air masses from 
lower latitudes, influence of a nearby open ocean, 
or something else, much like the situation in January 
2016. 
 
Near the Equator temperatures were above average 
in most of the central and eastern Pacific Ocean, 
reflecting the ongoing El Niño episode. Otherwise, 
temperatures were near the average for the last 10 
years. However, parts of northern Africa were 
relatively cold. 
  
The Southern Hemisphere temperatures were 
generally near or somewhat below the previous 10-
year average. However, temperatures were above 
the average in South America, southern Africa and 
northern Australia and New Zealand. The Antarctic 
continent had temperatures near or below average, 
even though this continent is having more or less 
permanently daylight in January. As was the case in 
January 2016, this represents an interesting contrast 
to the situation in the Arctic (see above). 
 

  

http://www.climate4you.com/
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Temperature quality class 1: Lower troposphere temperature from satellites, updated to February 
2016 
 

 

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 January 2016 

 

 

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. 

Please note that this diagram is not yet updated beyond January 2016. 

  

 

 

 

 

 

 

 

 

 

 

 

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 February 2016 

 

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

 

 

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.  

  

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

All temperature diagrams shown above have 1979 

as starting year. This roughly marks the beginning of 

the recent period of global warming, after 

termination of the previous period 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 start much earlier 

(in 1850 and 1880), 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 for 

observations many years back in time. Some 

changes may be due to the delayed addition of new 

station data, while others probably have their origin 

in a change of technique 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 appear very often (se example diagram 

next page). In addition, the three surface records 

represent a blend of sea surface data collected 

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 have also moved geographically 

during their existence, and their instrumentation 

changed.  

The satellite temperature records also have their 

problems, but these are generally of a more 

technical nature and therefore correctable. In 

addition, the temperature sampling by satellites is 

more regular and complete on a global basis than 

that represented by the surface records. 

 

All interested in climate science should gratefully 

acknowledge the big efforts put into maintaining all 

temperature databases referred to in the present 

newsletter. At the same time, however, it is also 

realistic to understand that all temperature records 

cannot be of equal scientific quality. The simple fact 

that they to some degree differ clearly signals that 

they are not all correct.  

On this background, and for practical reasons, 

Climate4you has decided to operate 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 reasons for discriminating between the 

three surface records are the following:  

1) While both NCDC and GISS often experience quite 

large administrative changes, and therefore 

essentially are unstable temperature records, the 

changes introduced to HadCRUT are fewer and 

smaller. For obvious reasons, as the past do not 

change, a record undergoing continuing changes 

cannot describe the past correctly all the time. 

2) A comparison with the superior Argo float sea 

surface temperature record shows that while 

HadCRUT uses a sea surface record (HadSST3) nicely 

in concert with the Argo record, this is apparently 

not the case for the other two records, see, e.g., the 

diagram on page 14.  

You can find more on the issue of lack of temporal 

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

Temperature, followed by Temporal Stability). 

 

http://www.climate4you.com/
file:///E:/Manus/Climate4you%20Monthly/SeaTemperatures.htm%23HadSST3
http://www.climate4you.com/
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Diagram showing the adjustment made since May 2008 by the Goddard Institute for Space Studies (GISS), USA, 

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

 

 

Note: The administrative upsurge of the temperature increase between January 1915 and January 2000 has 

grown from 0.45 (reported May 2008) to 0.69oC (reported March 2016), representing an about 53% 

administrative temperature increase over this period, meaning that more than half of the apparent temperature 

increase from January 1910 to January 2000 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 January 2016 

 

 

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.  
 
 
 
NOTE: Since about 2003, the average global surface air temperature is steadily drifting away in positive direction 
from the average satellite temperature, meaning that the surface records show warming in relation to the 
troposphere records. The reason(s) for this is not entirely clear, but can presumably at least partly be explained 
by the recurrent administrative adjustments made to the surface records (see p. 7-8).  
 
 
 
 

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 January 2016 
 

 

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 January 2016 

 

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 all five temperature records. The numbers shown in the lower right corner represent the 
temperature anomaly relative to the individual 1979-1988 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 five temperature records. The numbers shown in the lower right corner 
represent the temperature anomaly relative to the individual 1979-1988 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 1979-1988 averages.  
 

Please see notes on page 7 relating to the above three quality classes. 

 

 
It should be kept in mind that satellite- and surface-
based temperature estimates are derived from 
different types of measurements, and that 
comparing them directly as done in the diagram 
above therefore may be somewhat problematical. 
However, as both types of estimate often are 
discussed together, the above diagram may 
nevertheless be of some 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 seem to be drifting towards 
higher temperatures than the satellite records in a 
consistent way (see p. 9). 

The average of all five global temperature estimates 
presently shows an overall stagnation, at least since 
2002-2003. There has been no real increase in global 
air temperature since 1998, which however was 
affected by the oceanographic El Niño event. 
Neither has there been a temperature decrease 
during this time interval. 

This temperature stagnation does not exclude the 
possibility that global temperatures will begin to 
increase again later. On the other hand, it also 
remain a possibility that Earth just now is passing a 
temperature peak, and that global temperatures 
will begin to decrease during the coming years. Time 
will show which of these two possibilities is correct. 
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Global sea surface temperature, updated to February 2016 

 

Sea surface temperature anomaly on 25 February 2016. Map source: National Centers for Environmental Prediction (NOAA). 

 

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.4-6).  

Relatively warm water is dominating the oceans 
near the Equator, and is influencing global air 
temperatures now and in the months to come. 

The significance of any such short-term cooling or 
warming reflected in air temperatures should not be 
over stated. Whenever Earth experiences cold La 
Niña or warm El Niño episodes (Pacific Ocean) major 

heat exchanges takes place between the Pacific 
Ocean and the atmosphere above, eventually 
showing up in estimates of the global air 
temperature.  

However, this does not 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 a number of years. 
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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. 

 

 

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. Please note that this diagram is not yet updated beyond January 2016. 

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. 

 

June 18, 2015: NCDC has introduced a number of 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 administrative change is clearly seen in the NCDC record for 
global surface air temperature (p. 6). 

 

 

 

 

 

 

 

 

 

 

http://www.ncdc.noaa.gov/oa/ncdc.html
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Ocean temperature in uppermost 100 and 700 m, updated to December 2015 

World Oceans vertical average temperature 0-700 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. 

 

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. 

http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/
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Pacific Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicate 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. 

Atlantic Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicate 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/


 

18 

 

Indian Ocean vertical average temperature 0-100 m depth since 1955. The thin line indicate 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/
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North Atlantic heat content uppermost 700 m, updated to December 2015 

 

 

 

 

Global monthly heat content anomaly (GJ/m2) in the uppermost 700 m of the North Atlantic (60-0W, 30-65N; see map above) ocean since 
January 1955. The thin line indicates monthly values, and the thick line represents the simple running 37 month (c. 3 year) average. Data 
source: National Oceanographic Data Center (NODC). 

 

http://www.nodc.noaa.gov/cgi-bin/OC5/3M_HEAT/heatdata.pl?time_type=3month700
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North Atlantic sea temperatures along 59N, updated to December 2015 

 

Time series depth-temperature diagram along 59 N across the North Atlantic Current from 30oW to 0oW, from surface to 
800 m depth. Source: Global Marine Argo Atlas. See also diagram next page.  

http://www.argo.ucsd.edu/Marine_Atlas.html
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North Atlantic sea temperatures 30-0W at 59N, updated to December 2015 

 

 

Average temperature along 59 N, 30-0W, 0-800m depth, corresponding to the main part of the North Atlantic Current, using 
Argo-data. Source: Global Marine Argo Atlas. Additional information can be found in: Roemmich, D. and J. Gilson, 2009. The 
2004-2008 mean and annual cycle of temperature, salinity, and steric height in the global ocean from the Argo Program. 
Progress in Oceanography, 82, 81-100.  

http://www.argo.ucsd.edu/
http://www.argo.ucsd.edu/Marine_Atlas.html
http://www.sciencedirect.com/science/journal/00796611
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Troposphere and stratosphere temperatures from satellites, updated to February 2016 

 
 
Global monthly average temperature in different altitudes according to Remote Sensing Systems (RSS). The thin lines 
represent the monthly average, and the thick line the simple running 37 month average, nearly corresponding to a running 
3 year average.   

http://www.remss.com/
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Zonal lower troposphere temperatures from satellites, updated to February 2016 

 

 

Global monthly average lower troposphere temperature since 1979 for the tropics and the northern and southern 

extratropics, according to University of Alabama at Huntsville, USA. Thin lines show the monthly temperature. Thick lines 

represent the simple running 37-month average, nearly corresponding to a running 3 year average. Reference period 1981-

2010.  
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Arctic and Antarctic lower troposphere temperature, updated to February 2016 

 

 

Global monthly average lower troposphere temperature since 1979 for the North Pole and South Pole regions, based on satellite 

observations (University of Alabama at Huntsville, USA). Thin lines show the monthly temperature. The thick line is the simple running 37-

month average, nearly corresponding to a running 3 year average. Reference period 1981-2010. 

 

 

http://www.atmos.uah.edu/atmos/
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Arctic and Antarctic surface air temperature, updated to January 2016 

 

 

Diagram showing area weighted Arctic (70-90oN) monthly surface air temperature anomalies (HadCRUT4) since January 

2000, in relation to the WMO normal period 1961-1990. The thin line shows the monthly temperature anomaly, while the 

thicker line shows the running 37 month (c. 3 year) average. 

 

 

Diagram showing area weighted Antarctic (70-90oN) monthly surface air temperature anomalies (HadCRUT4) since 

January 2000, in relation to the WMO normal period 1961-1990. The thin line shows the monthly temperature anomaly, 

while the thicker line shows the running 37 month (c. 3 year) average. 

http://www.cru.uea.ac.uk/cru/data/temperature/
file:///C:/Ole/Manus/Climate4you%20Monthly/NormalClimateNormalPeriod.htm
http://www.cru.uea.ac.uk/cru/data/temperature/
file:///C:/Ole/Manus/Climate4you%20Monthly/NormalClimateNormalPeriod.htm

