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Decemler 2015global surface air temperature overview

Surface air temperature anomaly 2015 12 vs last 10yr
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December2015 surface air temperature compared to tlaverageof the last 10 yearsGreenyellowred colours indicate areas with

higher temperature than thdO year average, while blue colours indicate lower than average temperatures. Data s@wddard
Institute for Space Studié&ISS)
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Comments to theDecember2015qglobal 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(20052014) are used as
reference period

The reason for comparing with this recent period
AYyaaSIR 2F GKS 2FFAOALI €
1990, is that the latter period igprofoundly
affected by the cold period 194%980. Most
comparisors  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
Comparinginsteadwith the last previous 10 years
overcomes this problerand displays the dynamics
of ongoingmodernchange

In addition the GISS temperature data used for
preparing the above diagramslisplay distinct
temporal instability for data beforéhe turn of the
century (see p.7). Any comparison witlthe WMO
Wy 2 N £ Q -198ONshtigeiRforenidflcemced
by ongoing monthly changs of the socalled
Wormal)  LJS &hll & Raf 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
and the thick line indicate a simple running
average in most cases a simple moving-8bnth
average, nearly corresponding to Hiree-year
average. The 3imonth average is calculated from
values covering a range from 18 month before to
18 months after, with equal weight forevery
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 28 century warming period.
However, several of thelata serieshave a much
longer record length, which may be inspected in
greater detail onwww.Climate4you.com

December2015global surface air temperatures

General The averageglobal air temperaturewas
above the average for the last ten yearsOne
reason for this is th@resent El Nifio episode in the

Ragific Ocggna(ses p-FAhichaieaig therglolglg ¢ m

air temperature invarmdirection.

The Northern Hemisphemas generally relatively
warm, but especially over landreas. Eastern Ndr

America Europe,Russiaand much of Siberiavas

warm. Greenland, northern Canadahéd central

Arcticand eastern Siberiaere cold

Near the Equator temperatures were above

average in mosbf the central and easterrPacific

Ocean reflecting the ongoing ElI Nifio episode
Otherwise, temperatures werenear the average
for the last 10 yearsHowever, a large part of
northern Africa was cold.

The Southern Hemispheréemperatures were

generally below average However temperatures
were above the 20052014 averagein southern

Africa and parts of AustraliadNew Zealand was
relatively cold.The Antarcticcontinent had mainly
above average temperatures.
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Temperature quality class 1:0olwer tropospheretemperature from satellites updated toDecenber
2015
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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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Global monthly average lower troposphere temperature (thin line) since 1979 according to accolémdi® Sensing Syste(RSS)
USAThe thick line is the simple runniB@month average.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toNovember2015
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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 URiERY, UK.The thick line is theimple running37-month average
Please note that this diagram is not yet updated bey@utbber2015
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Temperature quality class 3: GISS and NCDC global surface air temperature, updabssismber
2015
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtdthtesd Institute for Space Studies
(GISS)at Columbia University, New York City, UB#e thick line is the simple runni8gmonthaverage.
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Global monthly average surface a@mperaturesince 1979 according to according to tational Climatic Data Cent¢ NCDC), USA.
The thick line is the simple runni@@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 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 G886y 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&&ministrative changes
to anomaly values are quite oftentroduced, even
for observationsmany 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 evakathe
validity of such administrative changes for the
outside user of these recorgd is only possible to
note that such changes appeavery often (se
example diagram next pagen 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 instrunentation changed.

The satellite temperature recordalso 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 qualityThe simple
fact that they to some degrediffer clearly signals
that theyare notall correct.

On this backgroundand for practical reasons,

Climatedyou has decided to operate with three
quality 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 experience
quite large administrative changeand therefore
essentiallyare unstable temperature records, the
changes itroduced 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 Ago record this is
apparentlynot 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
Temperaure, followed byTemporal Stability



http://www.climate4you.com/
file:///E:/Manus/Climate4you%20Monthly/SeaTemperatures.htm%23HadSST3
http://www.climate4you.com/

LB 28383g3322c0 2 c-crrffadPPeoIF P00
T83998339839588F%9839983F3833983¢%¢%
£23688&30685&835688&35682836883568&83382836S8¢&
SSPR ITN  Ep
0.26 | GISS adjustments from May 2008 to January 2016 of January temperature 1910 and 2000 B 0.26
. A .
0.24 — — 0.24
i M I'LLI B
0.22 — — 0.22
6‘ 02 i - 0.2
g GISS anomaly value for January 2000 s
> 018 — n l—l_\—n—‘_ —os
£
g 016 — 4 — 0.16
< — -
0.14 — — 0.14
0.12 — — 0.12
- May 2008: Difference 0.45 °C —
0.1 — — 0.1
008 — January 2016: Difference 0.70°C 0.08
-V _
-0.28 — — -0.28
-0.3 — — -0.3
-0.32 — — -0.32
@) 0.34 — GISS anomaly value for January 1910 — -0.34
% _ L
S 036 —| — -0.36
= _ L
g -0.38 — — -0.38
Q — —
=
< 04 —| — 04
-0.42 — — -0.42
04t 7 ﬂ_JTJMLRRMLﬁh_"_““
-0.46 —{ Climate4you graph

Apr-2010 —

Jul-2010 —

Oct-2010 —

Jan-2011 —

Apr-2011 —

Jul-2011 —

Oct-2011 —

Jan-2012 —

Oct-2012 —

Jan-2013 —

Apr-2013 —

Jul-2013 —

Oct-2013 —

Jan-2014 —

Apr-2014 —

Jul-2014 —

Oct-2014 —

Jan-2015 —

Apr-2015 —

Jul-2015 —

Oct-2015 —j

Jan-2016 —

Apr-2016 —

®»H @
Q Q
Q O
NN

Apr-2008
Jul-2008
Oct-2008
Jan-2009
Apr-2009
Jan-2010 —
Jul-2012 —

> B
2 0

Diagram showing the adjustment made since May 2008 byGibedard Institute for Space Stud{€@&SS)USA,
in anomaly values fahe months January 19land January 2000.

Note: Theadministrativeupsurge of thetemperature increasebetween January 191%nd January 2000 has
grown from 045 (reported May 2008)to 0.70°C (reported January 2016 representingan about %%
administrative temperatura@ncreaseover this period meaning thatclearly more than half of the apparent
temperature increase from January I1®tb January 2000 is due to administrativikangesf the original data
since May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated to November2015
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Satellite observations (QC1) and surface stations (QC2+QC3)

‘ Blue: Average UAH MSU and RSS M3U (QC1)

Red: Average HadCRUT4, GISS and NCOC (QC2+QC3)

Average surface stations minus average satellite observations, monthly and 37-month running average
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Plot showing the average of monthly global surface air temperature estimdeQRUT4ISSNdNCDEand
satellite-based temperature estimateRES MSand UAH MS0U 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 betweeragesurface ai 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, theeeage global surface air temperature sseadily drifting away in positive

direction from the average satellite temperature, meaning that the surface records show warming in relation
to the troposphere recordsThe reason(s) for this is not entirely clebut 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 linear trendsipdated to November2015
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All in one,Quality Class 1, 2 and 8pdated to November2015
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Superimposed plot duality Class 1 (UAH and R&8al 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.

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

] | ] | ] | ] | ] | ] | 1 | ] | ] | ] | 1 | ] | ] | ] | ] | ] | ] | ] | ] 0.9

0.9
0§ | Cimatesyou graph . QUALITYCLASS 142 [ g
07 —: :_ 0r
06 —] E—
6. 05 I.|| ; g_— 0.5
E? 04 —] ‘ ‘ | |n ae %} L* |§ — 04
5 0] e J Ll e -
z T A R
£ 02 | ;) ‘ | J i HJHI JH!]'I‘{”'Ii |‘||!”!l|!ﬂﬁ'.ﬂi‘n!.w IiJ J IL' HNIILIWH il = o2
S 01— ||rﬁ ||1| 'H!J “1 dﬁ : 'ﬁ' i|;'ilﬂ b ”i|lu‘1|' | flh 'L ,l”lﬂ H W[H',' — 0.1
S 0 — el || 1[Il il el it} I ]n I — 0
go 3 | ne ﬂ‘FL T lf'.ilﬂ' L po o
R E fl ||1'[||M|. i-.‘|;|_ ,.|5."’._| | ”;FH' | ‘ ! | — 02
e 03— |" ||'I ! l"”” | “I actuAHMSU=0% | 03
04 — ||| [ Net change actrssmsu-0z | 04
05 — I geu'iﬂ"‘;;;'n QC2: HadCRUTé= 0.5¢ [— -0.5
06 1979-2008: 086
07 — -

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

Superimposed plot of Quality Class 1 and 2 (UAH, RSS and HadCRUT4) global monthly temperature/estineabese

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 simpl
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 119988 averages.
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Superimposed plot dQuality Class 1, 2 and global monthly temperature estimate@JAH, RSS, HadCRUT4, GISS and
NCDC)As the base period differs for tidividualtemperature estimates, they have all been normalised by comparing
with the average value of the initial 120 montH20(years) from January 1979 to DecemB868. 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 relétitiee individual19791988averages.

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).

The average of Ia five global temperature
estimates presently showan overallstagnation, at
least since 2002003 There has been noeal
increase in glbal air temperature since 1998,
which howeverwas affected by the oceanographic
El Nifio event. Neither has there been a
temperature decreaséuring this time interval.

Thistemperature stagnationdoes 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 decreaseaduring the coming years.
Time will show which of theséwo possibilities is
correct.



Global sea surface temperatureipdated toDecember2015

Sea surface temperature anomaly 20 January 2018Map source: National Centers for Environmental Prediction (NOAA).

Because of the largeurfaceareasnear Equatoy
the temperature of the surface waterin these
regions is especially important for the global
atmospheric temperaturép.4-6).

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

The significance ofiny suchshort-term cooling or
warming reflected in air temperaturesshould not
be overstated Whenever Earth experiences cold
La Nifia or warm El Nifio episod@acific Ocean)

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

However, his does notreflect similar changes in
the total heat contentof the atmosphereocean
system. In factglobalnet changesanbe smalland
such heat exchange may mainly reflect
redistribution of energy between ocean and
atmosphere What matters is the overall
temperature development when seen overa
number ofyears.



