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September2011 global surfaceair temperature overview

Surface air temperature anomaly 2011 09 vs 1998-2006
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Septembe011 surfaceair temperature compared to theverage 199&006. Green.yellowed colours indicate areas with higher

temperature than the 199806 average, while blue colours indicate lower than average temperaags source;Goddard Institute
for Space Studid&ISS)
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Comments to theSeptember2011global surface air temperature overview

General: This newsletter contains graphs showing a
selection of key meteorological variables fargust
2011 All temperatures are given in degrees Celsius

In the above maps showing the geographical pattern
of surface aitemperatureghe period 1998006 is
used as reference perio@ihe reason for comparing
with this recent period instead of the official WMO
6nor mal 6 -p98Q, is that thel l&tér period

is affected by the relatively cold period 194880.
Almost any comparison with such a low average
value will therefore appear as high or warm, and it
will be difficult to decide ifand wheremodern
surface air temperatures are increasing or decreasing
at the moment Comparing with a more recent
period overcomes this problerm additionto this
consideation, the recenttemperature development
suggest that the time window 1992006 may
roughly representa global temperature peak. If so,
negative temperature anomalies will gradually
become more and more widespread as time goes on.
However, f positive anomaliesnstead gradually
become more widespreadigieferenceperiodonly
represented a temperature plateau.

In the other diagrams in this newslettiee thin line
represents the monthly global average valaad
the thick line indicate simple running averagen
most cases aimple moving 37-month average
nearly corresponding t@ three yearaverage The
37-month average is calculated from values
covering a range from 18 month before to
18 months after, with equal weight for every nion

The year 1979 has been chosen as starting point in
manydiagrams as this roughly corresponds to both
the beginning of satellite observations and the onset
of the late 28 century warming perioddowever,
several of the records have a much longsrord
length which may be inspecteid grater detailon
www.Climate4you.com

Most diagrams shown in this newsletter are also
available for download owww.climate4you.com

The averagelgbal surface air temperaturésigust
2011

The Northern Hemispherd as usual - was
characterised byelatively high regional variability
compared to the southern hemisphdrewer than
19982006 average temperatures extendacross
most of China, Mongolia and Siberianorthern
Pacific, eastern USA, and most of the North
Atlantic. Above average temperatures charastelri
Russia and most of Europe, NW Canada and
Alaska. The prominent August 2011 hgpot in
centralnorthernPacifichas nownearlydisappeared

The Southern Hemispheregeneral was close tr
slightly below average 1992006 conditions
Australia in general was relatively cold, Africa close
to average, and South America somewhhbve
19982006 average temperatur&tensive areas in
the Southern Pacific and southern Atlantic
experiencedbelow average temperatures.

Near Equatortemperatures conditions weckse to
average 1992006 conditions although with a
dominance of belowaverage temperatures across
most ofthe Pacific

The Arcticwas characterized ey highvariability of
averagesurface air temperatuseMost of Siberia

had below average temperatures, while NW Siberia
and the RussiaEuropean sector of the Arctic
experienced above average temperatures. Greenland
and NE Canada had below temperatures, and Alaska
was warmer than the 192806 average The
apparent marked thermal contrast near the North
Pole is a mathematical artefa derived from the
GISS interpolation procedure, and should be
ignored.

Most of the Antarctic continentexperiencedelow
averagetemperaturesa change compared to the
previous two months. Only the central part of East
Antarctica experienced ab®average temperatures

The global oceanic heat contdrds now for several
years been almost stable,the diagrams on p.10 in
this newsletter shovat least sinc003/2004 (data
from theNational Oceanographic Data Ceiter
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L ower tropospheretemperature from satellites updated toSeptember2011
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Global monthly average lower troposphere temperature (thin line) since 1979 accordinmviesity of Alabamat Huntsville,
The thick line is the simple running 37 month average.
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Global manthly average lower troposphere temperature (thin line) since 1979 according to accortieqitiie Sensing Syste(RSS)
USA.The thick line is the simple running 37 month average.
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Global surface air temperature, updated toSeptember2011
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Global monthly average surface air temperature (thin line) since 1979 according to according ltadiey Centre for Climate
4 Prediction and Researdind theUniversity of East Anglia Climatic Research UniiCRU), UK. The thick line is thaimple ruming 37
month averagePlease note that the HadCRUTS3 record is only updatedigusy 2011.
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Global monthly average surface air temperature (thin line) since 1979 according to accordingzodtiardinstitute for Space Studies
(GISS) at Columbia University, New York City, USAhe thick line is the simple running 37 month average.
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Global monthly average surface a@mperaturesince 1979 according to according to tRational Climatic Data CentefNCDC), USA.
The thick line is the simple running 37 month average

A note ondatarecord stability: The most stable temperature record over time of the
All the aboveaemperature estimateésplaychanges five globalrecords shown above is the HadCRUT3
when one compare with previom®nthly data sets series.

not only for the most recent montas a result of

additional data being adddﬂutactua”yfor all The interested reader may find moreta issuef

monthsback to thevery beginning of the recosd temporal stability(or lack of thisjon

www.climate4you(go to:Global Temperature

Presumabily this reflects recognition of errors and

changes in the averaging procedure followed. followed by Temporal Stability


http://www.ncdc.noaa.gov/oa/ncdc.html
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All in one, updated toAugust 2011
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Superimposed plot of all five global monthly temperature estimates shown above. As the base period differs fi
the different temperature estimates, they have all been normalised by comparing to the average value of the
initial 120 months (10 years) frodanuary 1979 to December 1988. 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 th
lower right corner represent the temperature anomaly relative to the ahemtoned 10 yaverage.

It should be kept in mind that satelliend surface
based temperature estimates are derived from
different types of measurements, and that
comparing them directly as done in the diagram
above therefore in principlmay beproblematical.
However, as bothypes of estimate often are

discussed together, the above diagram may

nevertheless be ofome interest. In fact, the
different types of temperature estimates appear to
agree quite well as to the overall temperature
variations on a-3 year scale, althougma shorer
time scale there may be considerable differences

between the individual records

All five global temperature estimates presently
show stagnation, at least since 2002. There has been
no increase in global air temperature since 1998,
which however was affected by the oceanographic
El Nifio event. Thistagnatiordoes 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
temperaturgeak, and that global temperatures will
begin to decrease within the coming yeaFsne

will show which of theséwo possibilities is correct.



Global sea surface temperatureupdated tothe end of September2011

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

RTG_SST Anomaly (0.5 deg X 0.5 deg) for 27 Sep 2011
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Sea surface temperature anomaly 23t SeptembeR011l Map surce: National Centers for Environmental

Prediction (NOAA).

Relative coldsurfacewater dominags the regions
near Equator especially in the eastern Pacific
Ocean andrepresents remnants of the previous La
Nifia, which faded away in the spring 202t the
moment it is not looking as if a new El Nifio is
going to materialiseBecause of the largsurface
areas involvednear Equatqrthe relatively cold
surface water affeds the global atmospheric
temperatur@mow and presumably al$o the months

to come

The significance ofanywarming orcooling seen in
surface air temperaturehould not be ovestated

Whenever Earth experiences cold La Nifia or warm
El Niflo 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 temperatuHowever,
this does noteflectsimilar changes in the totéleat
contentof the atmospherocean system. In fact, net
changes may be smalisthe above heat exchange
mainly reflects aredistribution of energyetween
ocean and atmospheMhat matters is the overall
temperaturelevelopment when seen owemnumber

of years.
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Global monthly average lower troposphere temperature over oceans (thin line) since 1979 accordimgetsity of Alabamaat
Huntsville, USAThe thick line is the simple running 37 month average.
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Global monthly average sea surface temperature since 1979 accordihgveersity of East Anglia Climatic Research UniCRU), UK.
Base period: 1961990.The thick line is the simple running 37 month average
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1901-2000. The thick line is the simple running 37 month average.
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Global ocean heat content, updated tdune 2011
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Arctic and Antarctic lower tropospheretemperature, updated toSeptember2011
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Global monthlyaverage lower troposphere temperature since 1979 for the North Pole and South Pole regions, based on satellite
observationsniversity of Alabamat Huntsville, USA). The thick line is the simpl@aming 37 month average, nearly corresponding to
a running 3 yr average.
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Arctic and Antarctic surface air temperature, updated to August 2011
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Diagram showing Arctic monthly surface air temperature anomak®8 since January 2000, in relation the WMO reference
finor mal 0 pl690.iTeedhin bl@edide shows the monthly temperature anomaly, while the thicker red line shows the running 13

month average. Data provided by tHadley Centreor Climate Prediction and Researeimd theUniversity of East Anglia Climatic
Research Uni(CRU), UK.
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Diagram showing Antarctic monthly surface air temperature anomal9078 since January 2000, in relation to the WMO reference

finor mal 0 pl690.iTleedhin bl@ediie shows the monthly temperature anomaly, while the thicker réwlirsetise running 13

month average. Data provided by tHadley Centre for Climate Prediction and Reseaacil theUniversity of East Anglia Climatic
Research Uni(CRU), UK.
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Diagram showing Arctic monthly surface air temperature anomak@@8 since January 1957, in relation the WMO reference
finor mal 0 ple9n0.iTledearll955 has been chosen as starting year, to ensure easy comparison with the maximum length of th
realistic Antarctic temperature recorshown below. The thin bldiee shows the monthly temperature anomaly, while the thicker red line

shows the running 13 month average. Data provided bytHey Centre for Climate Prediction and Reseaactd theUniversity of
East Angligs Climatic Research Un{iCRU), UK.
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Diagram showing Antarctic monthly surfae& temperature anomaly 780°S since January 1957, in relation to the WMO reference
finor mal 0 ple90.iTeedearll95F Wvas an international geophysical year, and several meteorological stations were established
in the Antarctic because of this. Be¢ 1957, the meteorological coverage of the Antarctic continent is poor. The thin blue line shows the
monthly temperature anomaly, while the thicker red line shows the running 13 month average. Data providéthbieyh€entre for

Climate Prediction and Researelmd theUniversity of East Anglia Climatic Research UniiCRU), UK.
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Diagram showing Arctic monthly surface air temperature anomak@@8 since January 1900, in relation to the WMO reference
finor mal 0 pl690.iTeedhinbl@edide shows themhly temperature anomaly, while the thicker red line shows the running 13
month averageln general, the range of monthly temperature variations decreases throughout the f§8ty&ars of the record,
reflecting the increasing number of meteorologistdtions north of 70N over time. Especially the period from about 1930 saw the
establishment of many new Arctic meteorological stations, first in Russia and Siberia, and following the 2nd World \idaNaaitko
America. Because of the relatively small number of statiomsd&p30, details in the early part of the Arctic temperature record should
not be over interpreted. The rapid Arctic warming around 1920 is, however, clearly visible, and is also documented byro#iseofs
information. The period since 2000 is warnbpat as warm as the period 193040.Data provided by théladley Centre for Climate
Prediction and Researdmnd theUniversity of East Anglia Climatic Research Un{CRU), UK

In general, the Arctic temperature record appears to be calculating means, with no weighting by thefaceareas

less variable than théntarctic recorg presumably at of theindividual grid dells.
least partly due to the higher number of meteorological _
stations north of 7N, compared to the number of Literature

i h of 78. .
stations south of 78 Gillett, N.P., Stone, D.A., Stott, P.A., Nozawa, T.,

Karpechko, A.YU., Hegerl, G.C., Wehner, M.F. and
Jones, P.D. 2008. Attribution of polar warming to human
influence.Nature Geosciencg, 750754.

As data coverage is sparse in tRelar Regionsthe
procedure ofGillet et al. 2008has been followed,
giving equal weight to data in eacfix5° grid cell when


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/
http://www.climate4you.com/ReferencesCited.htm

Arctic and Antarctic sea ice, updated toSeptember2011
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Graphs showing monthly Antarctic, Arctic and global sea ice extent since November 1978, accordirdptmtizd Snow and Ice data
Center(NSIDC).
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Graph showing daily Arctic sea ice extent since June 2@W@ctober 3 2011, by courtesy oflapan Aerospace Exploration Agency
(JAXA).
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ARCc0.08-03.5 Ice Thickness: 20111019

Northern hemisphere sea ice thicknesd8®ctober 2011 according to therctic Cap Nowcast/Forecast SystéhCNFS), US Naval
Research Laboratory. Thickness scale (m) is shown to the right.



http://www7320.nrlssc.navy.mil/hycomARC/

Global sea levelupdatedto July 2011
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Atmospheric CO,, updated toSeptember2011
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Northern Hemisphere weekly snow cover, updated tearly October 2011
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Northern hemisphere weekly snoawer since January 2000 accordingRatgers University Global Snow Laboratofiyhe thin line is
the weekly data, and the thick line is the running 53 week average (approximgeels).1
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Global surface air temperature and atmospheric CQ, updated toSeptember2011
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Diagrams showing HadCRUTS3, GISS, &x@DC monthly global surface air temperature estimates (blue) and the monthly
atmospheric C@content (red) according to th&launa Loa ObservatoryHawaii. The Mauna Loa data series begins in
March 1958 and 1958 has therefore been chosen as starting year for the diagraosnstructions of past atmospheric

CO, concentrations (before 195&ye not incorporated in this diagram, as such past,@@lues are derived by other
means (ice cores, stomata, or older measurements using different methodology, and therefore are not directly comparab
with modern atmospheric measurements. The dottedligeeyndicates the approximate linear temperature trend, and the
boxes in the lower part of the diagram indicate the relation between atmospheren@@lobal surface air taperature,
negative or positivePlease note that the HadCRUT3 record is only updateligust2011.

Most climate models assume the greenhouse gas ascribing high importance of atmospheric £fGr
carbon dioxide C@to influence significantly upon global temperatures. Any such shperiod
global temperatureThus, t is relevant to compare meteorological record value may well be the result
the different global temperature records with of other phenomenihan atmospheric CO
measurements of atmospheric £/@s shown in the
diagrams above. Any comparison, however, should
not be made on a monthly or annual basis, but for a
longer time period, as other effects (oceanographic,
clouds, volcanic, etc.) may well override the
potential influence of C&on short time scales such
as just a few years.

What exactly defines the critical length of a relevant
time period to cosider for evaluating the alleged
high importance of C@remains elusiveHowever,
the length of thecritical period must be inversely
proportional to themportanceof CO, on the global
temperatureincluding possiblefeedback effectsSo

if the neteffed of CGO, is strong, the length of the
It is of cause equally inappropriate to present new critical period is shortand vice versa

meteorological record values, whether daily,

monthly or annual, as support for the hypothesis


http://www.ncdc.noaa.gov/oa/ncdc.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
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After about 10 years of global temperature increase leading up to 1988 in all likelihood was important.

following global cooling 1944978 IPCC was Had the global temperature instead been decreasing,
established in 198&resumably, several scientists  political and publicsupport for theCO,-hypothesis
interested in climatan 1988 felt intuitively that would have been difficult to obtain. Adopting this

their empirical and theoretical understanding of approach as to critical nie length, the varying
climate dynamics was sufficient to conclude about relation (positive or negative) between global
the high importance of CQfor global temperature. temperature and atmospheric L£Chas been

However, br obtaining public and political support indicated in the lower panels of the three diagrams
for the CQ-hyphotesis thd.0 year warming period above.

Last 20 year surface temperaturachanges updated toAugust 2011
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Last 20 years global monthly average surface air temperature accordidgdizy CRUT, a cooperative effort between the
Hadley Centre for Climate Prediction and Reseaadld theUniversity of East Anglia Climatic Research Un{iCRU), UK.

The thin blue line representsetimonthly values. The thick red line is the linear fit, with 95% confidence intervals indicated
by the two thin red lines. The thick green line representslegbee polynomial fit, with 95% confidence intervals indicated

by the two thin green lines. A féwy statistics is given in the lower part of the diagraast month included in analysis:
August 2011.

From time to time it is debated if the global surface temperature is increasing, or if the temperature has leveled
out during the last @5 yearsThe above diagram may be useful in this context. If nothing else, it demonstrates
the differences between two different statistical approaches to detegoargtemperature trends.
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Climate and history; oneexample among many

480 BC: Battle of Salamis
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BC.

The Battle of Salamis was fought between an

Alliance of Greek citystates and the Persian Empire
(lead by kingXerxeg in September 488C in the
straits between the Greek mainland &adamis an
island in the Saronic @f west of Athens. It marked
the highpoint of the second Persian invasion of
Greecewhich had begun in 480 BC. The main
histotical source for the GreeBersian Wars is the
Greek historianrHerodotus Much of the summary
below is adopted from different sources in
Wikepedia Ancient Mesopotamia and from
Rasmussen 2010 from where additional
information is available.

To block the Persian advance, a small force of
Greeks Dblocked the now famous pass of

Thermopylae while an Atheniasdominated Allied
navy engaged the Persian fleet in tleanby straits
of Artemisium. In the resulting Battle of

Thermopylaethe rearguard of the Greek force was

annihilated, whilst in théattle of Artemisiumthe

After the Battle of Thermopylae, the Allied Greek
forces were in a very difficult position. The
Athenians knew that their city would surely be
destroyed by the Persians when they arrived. There
was smply no place between the Persian forces and
Athens where the Allied Greeks dared to risk battle.
Most of the Greek fleet was withdrawn to the island
of Salamis west of Athens, where they watched
their city burn.

Notwithstanding the grave military situati, it was
considered important by the Athenian statesman
Themistocledo bring the Persian fleet to battle, in
the hope that a victory would prevent naval
operations agast the remaining part of Greece. On
his side, the Persian king Xerxes was equally
anxious for a decisive battle, knowing thainter
would soon be arriving, and making military
operations difficult.

King Xerxes therefore decided on a naval assault on

Greeks had heavy losses and retreated after the loss the remaining Athenians and their naval forces

at Thermopylae. This allowed the Persians to

conquer much of preseday Greece, although a

large part of their navy was destroyed by a strong

storm.

stationed on and at Salamis. The Persian fleet was
weakened somewhat because of losses during the
previous storm, but it was still a vastly larger force
than the Greeks was able to muster. In total, the
Persiandhad around seven hundred shighjle the


http://en.wikipedia.org/wiki/Anno_Domini
http://en.wikipedia.org/wiki/Xerxes_I
http://en.wikipedia.org/wiki/Anno_Domini
http://en.wikipedia.org/wiki/Salamis_Island
http://en.wikipedia.org/wiki/Second_Persian_invasion_of_Greece
http://en.wikipedia.org/wiki/Second_Persian_invasion_of_Greece
http://en.wikipedia.org/wiki/Herodotus
http://en.wikipedia.org/wiki/Main_Page
http://joseph_berrigan.tripod.com/ancientbabylon/id29.html
ReferencesCited.htm
http://en.wikipedia.org/wiki/Thermopylae
http://en.wikipedia.org/wiki/Battle_of_Thermopylae
http://en.wikipedia.org/wiki/Battle_of_Thermopylae
http://en.wikipedia.org/wiki/Battle_of_Artemisium
http://en.wikipedia.org/wiki/Themistocles

Greeks onlyhad around three hundredperational
ships The Spartans and other Greek allied ground
forces were encamped in the Isthmus of Corinth,
awaiting the outcome of the sea battle.

King Xerxes was confidenf victory. He had his
throne placed on a hill overlooking the sea, in part
to enjoy his victory and in partalso so his
commanders would know that their king was
watching them closely. The Allied Greek naval
forces were led by Themistocles, who was
respomsible for devising the tactics used during the
battle. However, he was not the admiral who carried
out thetacticalplan; this was done bigurybiadesa
Spartan commander.

At this stage man of the captains of ships of
Athen's allies were threatening to sail away to

King Xerxes overlooking the naval battle at Salamis 480 BC (left). Greek vessels ramming Persian ships (centt

and right).

An essential element of Themistocles offensive
strategy was based on a local weather forecast. He
was well aware othe daily landsea breezea daily

shift between onshore and offshore wind

1 A seabreeze(or onshore breeze) is a wind
from the sea that develops over land near
coasts. It is formed by increasing
temperature differences between the land
and water which create a pressure minimum
over the land due to its relative warmth and
forces higher pressure, cooler air from the
sea to move inland.

1 The landbreeze (or offshore breeze)
develops during the night, when the land

protect their own city states. Not surprisingly, they
feared that the much larger Persian fleet would
defeat anddestroy them. In addition, Eurybiades
wanted to move the fleet the Isthmus of Corinth,
where the Allied Greek army were building
fortifications.

However, Themistocles used a ruse to prevent the
Allied Greek navy from fleeing. First Themistocles
tricked Xerxes into separating his fleet by sending
part around the istal to blockade the Greek fleet in
the sound between Salamis and the mainland so the
Greek fleet could not escape. The Persians took the
bait and sailed into the strait. Now there was
nothing to do for Eurybiades and the Allied Greek
navy but to accept Satas as the battlefield and to
fight!

cools off quicker than the ocean due to
differences in their specific heat values,
which forces the dying of the dayte sea
breeze. If the land cools below that of the
adjacent sea surface temperature, the
pressure over the water will be lower than
that of the land, setting up a land breeze.

1 Usually the strength of the land breeze is
weaker than the sea breeze. The larabze
will die once the land warms up again the
next morning.

1 The landsea breeze phenomenon will only
develop when the regional surface wind
pattern is not strong enough to oppose it.
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