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Deember2016global surface air temperature overview

Surface air temperature anomaly 2016 12 vslast 10yr
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De@mber2016surface air temperature compared to thgerageof the last 10 yearsGreenryellowred colours indicate areas with higher
temperature than thelOyear average, while blue colours indicate lower than average temperatures. Data s@addard Institute for

Space Studig&1SS)sing ERSST_v4 ocean surface temperatBlease note that both polaegionsappearto be affected by an error in
the GISS interpolation (see more next page).
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Comments to theDe@mber 2016global surface air temperature overview

General: This newsletter contains graphs showing a
selection of key meteorological variaisl 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 ationalefor comparing with this recentgqriod
AYAGSIR 2F GKS 2FFAOAL ¢
1990, is that the latter period is affeateby the cold
period 19451980.Most comparisors with this time
periodwill automaticallyappear as warm, and it will
be difficult to decide if modern surfaceair
temperatures are increasing or decreasing
Comparinginsteadwith the last previous 10 years
overcomes this problenand displays thenodern
dynamics of ongoing change

In addition the GISS temperature data used for
preparing the above diagramslisplay distinct
temporal instability for data befor¢he turn of the
century (see p.7). Any comparison witlthe WMO
Wy 2 NY £ Q -198ONshtigeiRforenidflcemced
by ongoingmonthly mainly administrativechanges
andnot suited as referenceComparing wittthe last
previous 10 years is more useful.

The different air temperature records have been
divided into three quality classes, QC1, QC2 and
QC3, respectively, as described on page 7.

In manydiagramsshownin this newsletterthe thin
line represents themonthly global average value,
andthe thick lineindicate 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 monttbefore to
18 months after, with equal weighgiven to all
individual months

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

De@ember 2016global surface air temperatures

2ah Wy2NXIfQ LISNA2R wmdcw™
General The averageglobal air temperaturewas

near the averagefor the last ten yearsThe global
temperature is now essentially back on the level
characterising the years leading up to the 218 6
EINifio episode(see also p.13)

The NorthernHemispherewas near the average
temperature forthe previous 10 yearshut with
pronounced regional differencedost of eastern
Europe Russiaand northern Siberiahad below
average temperaturesAlso, most of North America
had below average temperaturesNW Europe
China and Mongolia had above average
temperatures Over thecentral Arctic region(north

of 8°N), the interpolated GlIS$emperature dta
stillappears to be affected bgninterpolation error,
resulting in up ta2-3°Ctoo high temperaturegsees
lower left diagram on previous pagéjhis assumed
error results in an unreal circular temperature
plateau ¢ with generally bo high temperatures
centred on the North Pole.

Nearthe Equatortemperatures were on average,
nearthe 10yearaverage

The Southern Hemispher¢emperatures were
generally near or below the previous 16year
average Western Australia most of the Indian
Ocean and South Atlantic hadelow average
temperatures In the Antarctic, mostegions had
temperaturesnear theaverage
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Temperature quality class 1:0olwer tropospheretemperature from satellites updated toDe@ember
2016
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Global monthly average lower troposphere temperature (thin line) since 1979 according/&ssity of Alabamat Huntsville, US. The
thick line is the simple runnir8y-month average.
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Global monthly average lower troposphere temperature (thin line) since 1979 according to accoemdie Sensing Syste(fkSS)
USAThe thik line is the simple runnirgf-month average.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toDe@mber2016
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Global monthly average surface air temperature (thin line) since 1979 according to accordingitmitlg Centre for Climate Prediction
and Researchnd theUniversity of East Angl&Climatic Research UfCRU, UK.The thick line is theimple running37-month average
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Temperature quality class 3: GISS and NCDC global surface air temperature, updabsstamber
2016
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Globd monthly average surface air temperature (thin line) since 1979 according to according@Godhard Institute for Space Studies
(GISS)at Columbia University, New York City, USfkg ERSST_v4 onesurface temperaturedhe thick line is the simple runni@g-
month average.
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Global monthly average surface smperaturesince 1979 according to according to thiational Climatic Dia CentefNCDC), USAhe
thick line is the simple runnir@y-month average
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A note ondatarecord stabilityand -quality:

All temperature diagrams shown above have 1979
as starting year. This roughly marks the beginniing o
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 satellibmsed
global temperature estimates (UAH and R$%Y).
the three surface air temperature records
(HadCRUT, NCDC and G888y beginmuch earlier

(in 1850 and 1880), as can be inspected on
www.climate4you.com

For all three surface air temperature records, but
especially NCD and GIS&dministrative change®
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 datawhile 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 recordsit is only possible tmote that such
charges appearvery often (se example diagram
next page)

In addition, the three surface records represent a
blend of sea surface data collectbg 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
and they are influenced by changes in their
surroundings (vegetation, buildings, etc.)

The satellite tenperature 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 bythe surfa@ records. Also

important is that the sensors on satellites measure
temperature directly by emitted radiation, while
most surface temperature measurements are
indirect, using electronic resistance.

Everybody interested in climate science should
gratefully acknowledge he efforts put into
maintaining the different temperature databases
referred to in the presentnewsletter. At the same
time, however, it is alsomportant to realisethat all
temperature recordscannot beof equal scientific
quality. The simpk fact that they to some degree
differ showsthat they cannotall be correct.

On this backgroundand for practical reasons,
Climate4you operatewith three quality classes {1
3) for global temperature records, with 1
representing the highest quality lelve

Quality class 1The satellite records (UAH and RSS).
Quality class 2ZFhe HadCRUT surface record.
Quality class 3the NCDC and GISS surface records.

The mainreason for discriminating between the
three surface records ihe following:

While both NCDC and GISS often experiengee
large administrative changdgseeexample on p.8)
and therefore essentiallgre unstabletemperature
records, the changes introduced to HadCRUT are
fewer and smallerFor obvious reasonssdhe past
does not changeany record undergoing continuing
changescannotdescribe the past correctlgll the
time.

You can find more on the issue of lack of temporal
stability on www.climate4you.com(go to: Global
Temperature followed byTemporal Stabilify
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Diagram fiowing the adjustment made since May 2008 by @&mddard Institute for Space Stud{&SS)USA,
in anomaly values fahe months January 19land January 2000.

Note: Theadministrativeupsurge of he temperatureincreasefrom January 191%0 January 2000 hagrown
from 045 (reported May 2008)to 0.70°C (reported Dee@mber 2016). This representsan about %%
administrative temperatur@ncreaseover this periogd meaning thatmore thanhalf of thereported (by GISS)

globaltemperature increase from January 1®tb January 2000 is due to administratisleangesof the original
datasince May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated to Deember2016
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Plot showing the average of monthly global surface air temperature estimdeQRUT4ISSNdNCDEand
satellite-based temperature estimateRES MSband UAH MS0U The thin lines indicate the monthly value,

while the thick lines represent the simple runningn®th average, nearly corresponding to amimg 3yr

average. The lower panel shows the monthly difference betaeeragesurface air temperature and satellite
temperatures. As the base period differs for the different temperature estimates, they have all been normalised
by comparing to the averagvalue of 30 years from January 1979 to December 2008.

NOTE: Since about 2003, the average global surface air temperasteaddydrifting away in positive direction

from the average satellite temperature, meaning that the surface records shounivgrin 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 made to the surface records (se&p. 7
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Global air temperature linar trendsupdated to De@mber 2016
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Diagram showing the latest 5, 10, 20 andy8dinear annual global temperature trend, calculated as the slope of the linear
regression line through the data points, for two satelbt@sed temperature estimates (UAHSM and RSS MSU).
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All in one,Quality Class 1, 2 and 8pdated to Deember2016
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temperature anomaly relative to the individual 192008averages.
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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 fo the individual temperature estimates, they have all been normalised by comparing with the average value
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Superimposed plot @uality Class 1, 2 andyBbal monthly temperature estiates(UAH, RSS, HadCRUT4, GISS and NCDC)

As the base period differs for tlredividualtemperature estimates, they have all been normalised by compavitigthe
average value of the initial 120 montt8)(years) from January 1979 to DecemP@@8. The havy 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 lowe

right corner represent the temperature anomaly relative to itihdividual19792008averages.

Please seaotes 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 types of 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 teperature 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 recordare consistentlgrifting towards
higher temperatures than theatellite records (see

p. 9).

Theaverage of all five 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 oceaographic El Nifio evenalso,
the recent (201516) El Nifio evenis probably a
relatively shortlived spike on a longer development.
Neither has there been a temperature decrease
since 2002003

The present temperature stagnation does not
exclude the posibility that global temperatures will
begin to increase again later. On the other hand, it
also remains a possibility that Earth just now is
passing a temperature peak, and that global
temperatures will begin to decreasduring the
coming yearsTime will show which of thesdwo
possibilities is correct.
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Global sea surface temperatureipdated toDecember2016

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

RTG_SST Anomaly (0.5 deq X 0.5 deq) for 29 Dec 2016
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Sea surface temperature anomaly 29 Decembe2016 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 still dominatingmuch of
the oceansnear the Equator, ands influendng
global air temperaturemow andin the months to
come.

The significance ofany shortterm cooling or
warmingreflectedin air temperatureshould not be
overstated Whenever Earth experiences cold La

Nifia or warm EI Nifio episodéRacific Oceampajor
heat extianges 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 atmospheréNhat

matters is the overalltemperature development
when seen ovea humber 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 produceracord 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 taediCd€C r

global surfae air temperature (p6).
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Oceantemperature inuppermost100m, updated toSeptember2016
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North Atlantic heat contentuppermost 700 m updated toSeptember2016
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North Atlantic temperatures0-800 m depthalong 59N, 30-0W, updated to December2016
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Global ocean temperature 4900 m depth summary, updated tDecember2016
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Troposphere and stratosphere temperatures from satellites, updateddeember 2016

1979 1981 1983 1985 1987 1989 1991 1993 1995 1987 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

o—d ot b b by b b by Py b b b P P Py b by Py [

T UAH Upper Air Temperature —
1.5 —

http:/ivortex.nsstc.uah.edu/data/msu/ve.0beta/

1.2 —

09 —

06 — UAH-MSU Is 17 km —

Monthly and running 37-month average

Temperature anomaly (deg.C)
El Chichon

Mt Pinatubo

UAH-MSU tp 10 km
_| Monthly and running 37-month average

December 2016

06 —

:: . Ny P ld“ t‘ﬂ[l* ‘ ‘ ;-aj‘-'-"‘r'.-h..lr; mm ‘ .J»‘«'lﬂ -

=/
=
—
—=\_
—
= |
=
December 2016
|

Temperature anomaly (deg.C)
|

— UAH-MSU mt 4 km —

06 Monthly and running 37-month average |

03 —

0o Hﬂlmm lummlﬂ,__ 'T|'Lmr'f h r.'-

o0s W-;Uli |

=]
p—
—)
—_—r1
——
———
—=_ [
December 20186
'

Temperature anomaly (deg.C)

— UAH-MSU It 2 km —
Monthly and running 37-month average

:g 0.3 —: ] L|i‘ JL ) UE L Ill L["IH g__
g ]y ﬂ '"M ﬂ”ﬂ I I'r h ” [ ﬂ M o
E o AT | HE
E " 7 “‘“ “ Climate4you graph |

1979 1981 1983 1985 1987 1989 1991 1983 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Global monthly average temperature in differexcording to University of Alabama at Huntsville, UB#e thin lines

represent the monthly avege, and the thick line the simple running 37 month average, nearly corresponding to a running

3 year average.

1.5

1.2

0.9

0.6

0.3

0.0

-0.3

-0.6

0.6

0.3

0.0

-0.3

0.6

0.3

0.0

-0.3

0.6

0.3

0.0

-0.6



22

Zonallower tropospheretemperaturesfrom satellites, updated toDe@ember2016
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Arctic and Antarctidower tropospheretemperature, updated toDe@mber2016
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Arctic and Antarctic surface air tempetare, updated toDecenber 2016
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