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February2016global surface air temperature overview

Surface air temperature anomaly 2016 02 vs last 10yr
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February2016surface air temperature compared to thgerageof the last 10 yearsGreenyellowred colours indicate areas with higher
temperature than thelO year average, while blue colours indicate lower than average temperatures. Data s@addard Institute for
Space Studig$ISS)
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Comments to theFebruary2016global 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 temperaturesthe last previous 10
years araised as reference period

The reason for comparing with this recent period
AYAGSIR 2F GKS 2FFAOAL ¢
1990, is that thedtter period isprofoundlyaffected

by the cold period 1944980. Most comparisors
with this time periodwill automaticallyappear 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 yearsovercomes this problemand
displays the dynamics of ongoingpdernchange

In addition the GISS temperature data used for
preparing the above diagramsglisplay distinct
temporal instability for data befor¢he turn of the
century (see p.7). Any comparison witlthe WMO
Wy 2 N £ Q -198MNshtigeiRforeidflaemced
by ongoing monthly changs of the socalled
Wormak)  LJS &hH & RaX suited as reference
Comparing with the last previous 10 years is more
useful.

In manydiagramsshownin this newsletterthe thin
line represents the monthly global average value
andthe thick line indicate a simple running average
in most cases a simple moving-Bibnth average,
nearly corresponding to 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 diagramsas this roughly corresponds to both
the beginning of satellite observations and the onset
of the late 20" century warming period. However,
several of thedata seriehave a much longer record

length, which may be inspected in greater detail on
www.Climate4you.com

February2016qlobal surface air temperatures

General The averageglobal air temperaturewas
abovethe averagefor the last ten yearOnereason
for this is thepresent El Nifio episode in the Pacific
Ocean (see p.12)which affects the global air

tengpgratueymagydirgction ANGhemnreasen igapc m

marked warm region in western Russia.

The Northern Hemisphemgas generally relatively
warm, but especially over land areaat high
latitudes Especially Alaska anglestern Russiavere
warm. In contrast, northern Canada, the North
Atlantic, eastern Siberia and Chingre 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 elsemuch like the situation in January
2016

Nearthe Equatortemperatures wereabove average
in most of the central and easterrPacificOcean
reflecting theongoingEl Nifio episodeOtherwise,
temperatures werenear the average for the last 10
years However, parts ofnorthern Africa were
relativelycold.

The Southern Hemispheréemperatures were
generallynear or somewhabelowthe previous 10
year average.However temperatures wereabove
the averagein South Americasouthern Africaand
northern Australiaand New ZealandThe Antarctic
continenthad temperaturesiear or below average
even though this continent is having more or less
permanently daylight in Januargs was the case in
January 2016 hiis represents an interestirgpntrast

to the situation inthe Arctic (see above)
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Temperature quality class l:ower tropospheretemperature from satellites updated to February
2016
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Global monthly average lower troposphere temperature (thin line) since 1979 according/&ssity of Alabamat Huntsville, USA. The
thick line is the simple runnir8y-month average.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toJanuary 2016
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Please nat that this diagram is not yet updated beyodahuary 2016
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Temperature gquality class 3: GISS and NCDC global surface air temperature, upd&tebrtcary2016
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtdttesd Institute for Space Studies
(GISS)at Columbia University, New York City, UB#e thick lie is the simple running7-monthaverage.
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Global monthly average surface s@mperaturesince 1979 according to according to thational Climatic Data CentéKCDC), USAhe
thick line is the simple runnir@y-month average



http://www.giss.nasa.gov/
http://www.ncdc.noaa.gov/oa/ncdc.html

A note ondatarecord stabilityand -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
representsthe starting date for the satellitbased
global temperature estimates (UAH and R$%Y).
the three surface air temperature records
(HadCRUT, NCDC and GI&8y 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 Gl&8Bninistrative change®
anomaly values are quite often introduced, even for
observatons 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 admiistrative changes for the outside user of
these recordsit is only possible tmote that such
changes appeawery often (se example diagram
next page) In addition, the three surface records
represent a blend of sea surface data collected
moving ships oby 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 satelite temperature recordsalso 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 andcompleteon a global basithan
that represented byhe surface records.

All interested in climate science should gratefully
acknowledgehie big efforts put into maintaining all
temperature databases referred to in ehpresent
newsletter. At the same time, however, it is also
realistic tounderstandthat all temperature records
cannot beof equal scientific qualitylThe simple fact
that they to some degrediffer clearly signals that
they are notall correct.

On this backgroundand for practical reasons,
Climatedyou has decided to operate with three
guality classes ¢B) for global temperature records,
with 1 representing the highest quality level:

Quality class IThe satellite records (UAH an8®).
Quality class 2Zfhe HadCRUT surface record.
Quality class 3the NCDC and GISS surface records.

The main reasons for discriminagj between the
three surface records are the following:

1) While both NCDC and GISS often experigaite
large administrative changes and therefore
essentiallyare unstable temperature records, the
changes introduced to HadCRUT are fewer and
smaller. For obvious reasons,sathe past do not
change,a record undergoing continuing changes
cannotdescribe the past correctlgll 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 recotdhis isapparently

not the case for the dter two recordssee, 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 byTemporal Stability
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Diagram showing the adjustment made since May 2008 byGibddard Institute for Space Stud{€@&SS)USA,
in anomaly values fahe months January 19land January 2000.

Note: The administrativeupsurge of thetemperature increasebetween January 191%nd January 2000 has
grown from 045 (reported May 2008)to 0.69°C (reported March 2016), representingan about 3%
administrative temperaturéncreaseover this periogd meaning thatnore thanhalf of the apparent temperature
increase from January 1910 January 2000 is due to administratsteange®f the original datasince May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated toJanuary 2016
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Plot showing the average of monthly global surface air temperature estimdefQRUT45ISNdNCDEand
satellitebased temperature estimateRES MSEhdUAH MS) The thin lines indicate the monthly value,
while the thick lines represertteé simple running 37 month average, nearly corresponding to a running 3 yr
average. The lower panel shows the monthly difference betaeeragesurface air temperature and satellite
temperatures. As the base period differs for the different temperatuimates, 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 temperasteadsydrifting away in positive direction

from the averagesatellite temperature, meaning that the surface records show warming in relation to the
troposphere recordsThe reason(s) for this is not entirely clear, but can presumably at least partly be explained
by the recurrent administrative adjustments madeth® surface records (see p-8j.
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Global air temperature linear trendsipdated toJanuary 2016
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Diagram showing the latest 5, 10, 20 and 30iyear annual global temperature trend, calculated as the slope of the linear
regression line through the data points, for two satelb&sed temperature estimates (UAH MSU and RSS MSU).
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slope of the linear regression line through the data points, for three subfased temperature estimates (GISS, NCDC and
HadCRUT4).



All in one,Quality Class 1, 2 and 8pdated toJanuary 2016
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Superimposed plot @uality Class 1 (UAH and R§8bal 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 (30years) from January 1979 to December 2008. The heavy black line represents the simple running 37 month (c.
year) mean of the average of all five temperature records. The numbers shown in the lower right corner represent the
temperature anomaly relativeotthe individual 1979988 averages.
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Superimposed plot of Quality Class 1 and 2 (UAH, RSS and HadCRUT4) global monthly temperature estimates. As the b
period differs for the individual temperature estimates, they have all been normalismmirparing with the average value

of the initial 120 months (30 years) from January 1979 to December 2008. The heavy black line represents the simple runnir
37 month (c. 3 year) mean of the average of all five temperature records. The numbers showiowetheght corner
represent the temperature anomaly relative to the individual 22988 averages.
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Superimposed plot @uality Class 1, 2 andyBbal monthly temperature estimatés)AH, RSS, HadCRUT4, GISS and NCDC)
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Please see notes on page 7 relating to the above three quality classes.

It should be kept in mind that satellt@nd surface
based temperature estimates are derived from
different types of measurements, and that
comparing them directly as done in the diagram
above thereforemay besomewhatproblematical.
However, as both typeof estimate often are
discussed together, the above diagram may
nevertheless be ofsome 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 sherttime scale
there are often considerable differencebetween
the individual recordsHowever, since about 2003
the surface recordseemto be drifting towards
higher temperatures than the satellite records in a
consistent way (see p. 9).

Theaverage of alfive global temperature estimates
presently showsn overallstagnation, at least since
20022003 There has been mealincrease in glbal

air temperature since 1998which however was
affected by the oceanographic El Nifio event.
Neither has there been @emperature decrease
during this time interval.

Thistemperature stagnationdoes not exclude the
possibility that global temperatures will begin to
increase again later. On the other hand, it also
remaina possibility that Earth just now is passing a
temperature peak, and that global temperatures
will begin to decreasduringthe coming yearslime
will show which of theséwvo possibilities is correct.
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Global sea surfaceemperature, updated toFebruary2016

NOAA/NWS /NCEP /EMC Marine Modeling and Analysis Branch

RTG_SST Anomaly (0.5 deg X 0.5 deg) for 25 Feb 2018
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Sea surface temperature anomalg 25 February2016 Map ource: National Centers for Environmental Prediction (NOAA).

Because of the largsurfaceareasnear Equatorthe
temperature of thesurface watein these regionss
especiallyimportant for the global atmospheric
temperature(p.4-6).

Relativelywarm water is dominating the oceans
near the Equator, ands influendng global air
temperaturesnow andin the montrsto come.

The significance ofany suchshort-term cooling or
warmingreflectedin air temperatureshould not be
over stated Whenever Earth experiences cold La
Nifia or warm El Nifio episod@é2acific Oceanmpajor

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

However, his does noteflectsimilarchanges in the
total heat contentof the atmosphereocean system.
In fact, global net changescan be smalland such
heat exchangemay mainly reflectredistribution of

energy between ocean and atmospheréNVhat

matters is the overaltemperature development
when seen ovea number ofyears.
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June 18, 2019NCDC 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 s¢iméuogeAns
cove about 71% of the entire surface of planet Earth, the effect of this administrative change is clearly seen in the NCE€ recor
global surface air temperature (f).
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Oceantemperature inuppermost100and 700 m updated toDecember2015
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North Atlantic heat contentuppermost 700 m updated toDecemter 2015
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North Atlantic sea temperatures along 59N, updated Becember2015
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Time series ebth-temperature diagram along 59 N across tRerth Atlantic Currenfrom 30°W to ®®W, from surface to
800 m depthSourceGlobal Marine Argo AtlaSee also diagram next page.
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North Atlantic sea temperatures 30W at 59N, updated tdecember2015
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Average temperature along 59 N,-80V, 3800m depth, corresponding to the main part of the North Atlantic Current, using
Argo-data. SourceGlobal Marine Argo Atlag\dditional information can be found in: Roemmich, D. and J. Gilson, 2009. The
20042008 mean and annual cycle of temperature, salinity, and steric height in the global ocean from the Argo Program.
Progress in Oceanograpig?2, 81100.
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Troposphere and stratosphere temperatures from satellites, updatediebruary2016
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Global monthly average temperature in different altitudes accordingdémote Sensing Syste(RSS). The thin lines
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3 year average.
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Zonallower tropospheretemperaturesfrom satellites updated toFebruary2016
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Arctic and Antarctidower tropospheretemperature, updated toFebruary2016
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Global monthly average lower troposphere temperature since 1979 for the North Pole and South Pole regions, based on satellite
observationsniversity of Alabamat Huntsville, USAThinlines show the monthly temperatur&he thick line is the simple runni@g
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Arctic and Antarctic surface air tempetare, updated toJanuary 2016

Diagramshowing area weighted Arctic (|80°N) monthly surface air temperature anomalielafiCRUT}4since January
2000, in relation to the WM@ormal periodl961-1990. The thin line shows the monthly temperature anomaly, while the
25 thicker line shows the running 37 month3oear) average.

Diagram showing area weighted Antarctic {90°N) monthlysurface air temperature anomalied4dCRUT)4since
January 2000, in relation to the WM®@rmal periodl961-1990. The thin line shows the monthly temperature anomaly,
while the thicker line shows the running 37 mo(th3 yearpaverage.
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