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November2009 dobal surfaceair temperature overview

Surface air temperature anomaly 2009 11 vs 1998-2006

--20

<

.
. --50

T T T 80

-180 -160 -140 -120 -100 -80 -80 -40 20 0 20 40 60 80 100 120 140 160 180

Air temperature 200911 versus average 1998-2006
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Novembe2009 surface air temperature compared to the averagblémemberl9982006. Green.yellowed colours indicate areas with

higher temperature than the 192806 average, while blue colours indicate lower than average temperaas.source:Goddard
Institute for Space Studi¢§ISS)
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Comments to the Novembef009 global surfaceiir temperature overview

This newsletteicontains graphs showing a selection of key meteorological variables for November 2009. All
temperatures are given in degrees Celsius.

In the above maps showing the geographical pattesarfdice aitemperatures, the period 199806 is used as
reference period. The reason for comparing with t
19611990, is that the latter period is affected by the relatively cold period198& Almost any comparison

with such a low average value Ittherefore appear as high or warm, and it will be difficult to decide if modern
surface air temperatures are increasing or decreasing. Comparing with a more recent period overcomes tf
problem.

In the other diagrams in this newsletter the thin lineesgmts the monthly global average value, and the thick
line indicate a simple running average, in most casesmadsith averagealmost corresponding to three years

The year 1979 has been chosen as starting point in several of the diagrams, ashilyicooggponds to both
the beginning of satellite observations and the onset of the late 20th century warming period.

HadCRUT3 data from CRU (Climate Research Unit, @k notupdated to November 2009 at the moment.

Global sirface air temperatureNlovember 2009wvas generally somewhat lower than the average for the
reference period 1993006.

In the northern hemispherspecially Asia, Siberia and Alaska experienced low temperatures. Western Russia,
Europe and central Canada on the other handdhatiively high temperatureSnow cover antbw temperatures

in Siberia resulted in a relatively strong Siberian high predbuoaighout most of Novembewhich frequently
caused advection oélatively warm airmassedgrom east and southeastcrosswestern Russia, Europe and the
European part of the ArctiShould thismeteorologicakituationcontinue, and air temperatures in Siberia and
southern Russia therefore drop to low valygesumablythis will result infrequentcold southeasterly air flow
across Europe in December.

Conditions near Equator were influenced by the ongoing El Nifio in the P&umfan The atmospheric
warming derived from this was partly offset by relatively cold conditions in the western Pacific and in Equatorial
Atlantic. Most of Africaalsoexperienced relatively low temperatures.

In the southern hemisphere the southern part of South America had relatively low temperatures, while th
remainingpart of the continerhad relatively high temperatures. Australia heldtively high air temperatures,
while the New Zealand region experienced relatively low temperatures.

In the Arctic, Greenland, Alaska and Siberia were relatively cold, while the central Arctic Ocean, including
Svalbard, was warm. As mentioned above, this is partly explained Byrdnghigh air pressure over Siberia.

In the Antarctic, conditions werelatively warm, with only the Antarctic Peninsula experiencing relatively low
air temperatures.

All diagrams and figureare also available dmttp://www.climate4you.com/
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L ower tropospheretemperature from satellites updated toNovember2009
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Global monthly average lower troposphere temperature (thin line) since 1979 accordinvisity of Alabamat Huntsville,
The thick line is the simpleinning 37 month average
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Global monthly average lower troposphere temperature (thin line) since 1979 according to accofdamdte Sensing Syste(RSS)
USA.The thick line is the simple running 8%nth average
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Global surface air temperature, updated toNovember2009
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Global monthly average surface air temperature (thin line) since 1979 according to according adley Centre for Climate

Prediction and Researdind theUniversity of East Anglia Climatic Research UniCRU), UK. The thick line is the simple running 37
month average
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Global monthly average surface air temperature (thin line) since 1979 according to accordingodtiardinstitute 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
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Global sea surface temperatureupdated toNovember2009
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Global lower troposphere temperature above oceans
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Global monthly average lower tropospheiemperatureover oceangthin line) since 1979 according toniversity of Alabamaat
Huntsville, USAThe thick line is the simple running 37 month average

0.7

06

0.5

04

0.3

0.2

01

Temperature anomaly (deg.C)

o o
¥ -

=l
to

1979 1981 1983 1985 1987 1989 1991 1993 1995

1997 1999 2001 2003 2005 2007 2009

-1 Global sea surface temperature

i UWI ik Ri|

HadSST2

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

0.7

06

0.5

0.4

0.3

0.2

0.1

-01

-02

-0.3

Global monthly average sea surface temperature since 1979 accordihgversity of East Anglia Climatic Research Un{CRU), UK.
Base period: 1961990.The thick line is the simple running 37 month aver&ydy ypdated to September 2009.
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Global monthly average sea surface temperature since 1979 accordimgNational Climatic Data CentefNCDC), USABase period:
1901-2000. The thick line is the simple running 37 month average
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Arctic and Antarctic lower tropospheretemperature, updated toNovember2009
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Global monthly average lower troposphere temperature since 1979 for the North Pole and South Pole regions, based on satellite
observationsniversity ofAlabamaat Huntsville, USA). The thick line is the simple running 37 month average, nearly corresponding to
a running 3 yr average.
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Arctic and Antarctic surface air temperature, updated to September2009
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Diagram showing Arctic monthly surface d@@mperature anomaly 780°N since January 2000, in relation to the WMO reference
finor mal 0 pl1890.iTedhinbl@edide shows the monthly temperature anomaly, while the thicker red line shows the running 13

month average. Data provided Bye Hadley Centre for Climate Prediction and Reseaacid theUniversity of East Anglia Climatic
Research Utti(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 ple90.iTeedhinbl@edide shows the monthly temperature anomaly, while the thicker red line shows the running 13

month average. Data provided bye Hadley Centre for Climate Prediction and Reseaacid theUniversity of East Anglia Climatic
Research Uni{CRU), UK.
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Diagram showing Arctic monthly surface air temperature anomak@®N since Januaryl957 in relation to the WMO reference
finor mal 0 plev0.The gearL36B Has been chosen as starting year, to ensure easy comparison with the meagjtnuohthe
realistic Antarctic temperatureecordshown belowThe thin blue line shows the monthly temperature anomaile e thicker red line

shows the running 13 month average. Data providethbyHadley Centre for Climate Prediction and Reseaact theUniversity of
East Angligs Climatic Research Un{iCRU), UK.
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Diagram showing Antarctic monthly surface air temperature anomal9078 since Janugr1957, in relation to the WMO reference
finor mal 0 ple90.The gear1¥B vias an international geophysical year, and several meteorological stations were established
in the Antarctic because of this. Before 1957, the meteorological coverageAsittiretic continent is pooiThe thin blue line shows the
monthly temperature anomaly, while the thicker red line shows the running 13 month average. Data protlidéthdiey Centre for
ClimatePrediction and Researdmnd theUniversity of East Anglia Climatic Research UniiCRU), UK.
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Diagram showing Arctic monthly surface air temperature anomak@®N since Januaryl90Q in relation to the WMO reference
finor mal 0 pl890.iTeedhinbl@edide shows the monthly temperature anomaly, while the thicker red line shrawsitigel3
month averageln general, the range of monthly temperature variations decreases throughout the fi8ty&ars of the record,
reflecting the increasing number of meteorological stations north fl @@er time. Especially the period from abdi®30 saw the
establishment of many new Arctic meteorological stations,ifirRussia and Siberiagnd following the 2nd World War, also in North
America. Because of the relatively small number of stations before 1930, details in the early parteifdtiemperature record should
not be over interpreted. The rapid Arctic warming around 1920 is, however, clearly visible, and is also documetfiteddmurces of
information The period since 2000 is warm, about as warm as the period 180 Data provided bythe Hadley Centre for Climate
Prediction and Researdmnd theUniversity of East Anglia Climatic Research UnifCRU), UK

In general, the Arctic temperature record appears to be less variable than the contefaparetig record presumhly at least partly
due to the higher number of meteorological stations northf, mpared to the number of stations south 8670
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