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July 2010¢global surfaceair temperature overview

Surface air temperature anomaly 2010 07 vs 1998-2006
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July 2010surface air temperature compared to the averagelJfdy 19982006. 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 theJuly 2010global surfaceair temperature overview

This newslettercontains graphs showing a selection of key meteorological variablegufor201Q All
temperatureare given in degrees Celsius.

In the above maps showing the geographical pattesarédice aitemperatures, the period 199806 is used as
reference period. The reason for comparing with t
1961-1990, is that the latter period is affected by the relatively cold period198& Almost any comparison

with such a low average value will therefore appear as high or warm, and it will be difficult to decide if modern
surface air temperatures arecri@asing or decreasing. Comparing with a more recent period overcomes this
problem.In additionto this considerationthe recenttemperature developmentiggest thatthe time window
19982006 may roughly representa global temperature peak. If so, negative temperature anomalies will
gradually become more and more widespread as time goewever, f positive anomaliegsteadgradually
become more widespreadigheferenceperiodonly represented a temperatynlateau.

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

The year 1979 hdseen chosen as starting point in several of the diagrams, as this roughly corresponds to botl
the beginning of satellite observations and the onset of the [e€ury warming period.

Global sirface air temperatureddy 2010 in the Northern Hemisphereas characterised byelatively cold
conditions inwestern North America, eastern Russia and western SibeasterrNorth America Europe and
western Russia, and eastern Sibevixe relatively warmThe warm region in westerRussia gained much
media coverage during Julyhe Southern Hemispheexperiencedgmallerregionaltemperatureontrastdhan
the Northern Hemispherdut was in general relatively col@&specially South America experienced below
average temperatures.

Conditions near Equator were influencedthgend ofthe previou€l Nifio in the PacifiOcean Relativelylow
temperatureshereforecharacterise the Equatorial regionsf the Pacificin July 2010 Other Equatorial regions
were close to average conditions 128®6. Central Africawas relatively coldbut he southern part of fica
was relatively warm. Australia was divided into a relatively warm northern part agldtiavely cold southern
part.Also New Zealand was relatively cold.

In the Arcticrelatively low temperatures characterised EweopeRussia and Alaska sectpmhile relatively
high temperatures characterised the Cana@i@enland and eastern Sibeséctors

In the Antarcticrelatively cold conditions characterisewbst of theEast Antarctic, while West Antarctic and the
Peninsula was relatively warm

All diagrams shown in this newsletter are available for downloadwm.climate4you.com
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L ower tropospheretemperature from satellites updated toJuly 2010

Temperature anomaly (deg.C)
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Global monthly average lower troposphere temperature (thin line) since 1979 accordinvisity of Alabamat Huntsville,
The thick line is the simple running 37 month average
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http://www.atmos.uah.edu/atmos/

Global monthly average lower troposphere temperature (thin line) since 1979 according to accof@gmdte Sensing Syste(RSS)
USA.The thick line is the simple running 37 month average

Global surface air temperature, updated toJuly 2010
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Global monthly average surface air temperature (thin line) since 1979 according to according adiey Centre for Climate

Prediction and Researdind theUniversity of East Anglia Climatic Research UnitCRU), UK. The thick line is the simple raimg 37
month average
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Global monthly average surface air temperature (thin line) since 1979 according to accordingzodtiard Institute 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@emperaturesince 1979 according to according to tRational Climatic Data CentefNCDC), USA.
The thick line is the simple running 37 month average

Somereades have notedhatseverabf the above datseriesdisplaychangesvhen one compare with previous
issues of this newslettemot only for the most recent months, batuallyfor mostof months included in the

dataseriesThe interested reader may find more on this lack of temporal stabilitgmenclimate4yougo to:

Global Temperature and then Temporal Stability).
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Global sea surface temperatureupdated toJuly 2010

Temperature anomaly {deg.C)
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Global monthly average lower troposphere temperatover oceangthin line) since 1979 according toniversity of Alabamaat
Huntsville, USAThe thick line is the simple running 37 month average
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http://www.atmos.uah.edu/atmos/

Global monthly average sea surface temperature since 1979 accordihgversity of East Anglia Climatic Research Uni{CRU), UK.
Base period: 1961990.Thethick line is the simple running 37 month avera@ease note that this data series hasywibeen updated
beyondiune2010.
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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 toJuly 2010
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a running 3 yr average.
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Arctic and Antarctic surface air temperature, updated toJune 2010
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Diagram showing Arctic monthly surface air temperatareomaly 7€90°N since January 2000, in relation to 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 Bye Hadley Centre for Climate Prediction and Reseaacid theUniversity of East Anglia Climatic
Research Uni(CRU), UK. Please note that this data series hasysibeen updated beyorddine201Q
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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 red line shows the running 13
month average. Data provided bye Hadley Centre for Climate Prediction and Reseaacil theUniversity of East Anglia Climatic

Research Uni(CRU), UK. Please note that this data series has not yet been updated hkyw010.
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Diagram showing Arctic monthly surface air temperature anomab@(®8 since Januaryl957 in relation to the WMO reference
finor mal 0 ple90.The gear 1365 Has been chosen as starting year, to ensure easy comparison with the meagthuwhthe
realistic Antarctic temperatureecordshown bela. The thin blue line shows the monthly temperature anomaly, while the thicker red line
shows the running 13 month average. Data providethbyadley Centre for Climate Prediction and Reseaactd the University of

East Angligs Climatic Research Un{fCRU), UK. Please note that this data series has not yet been updated hkyw010.

6 |II|||I|III|II||I|III|I|III|||I||II|III|I|I|II||I|II||II|II||II|||I|II||I||II|II|II||II|||I||II|IIIII|II|II|IIII||II||I|||I|I|IIIII|IIII||II|II|||I|I|I|I|I|IIII

Arntarctic 70-90|13 °
5 5
4 4
3 3
2 2
1

Anomalyl deg.C)
[=]
I|I|I|||||||I|||||||I|I
]
;‘__.
_gt——
-
|
I|I|I|||||||I|||||||I|I
o .

2
3 3
4 -4
5 5
5 HadCRUT3

£
||I||||||I|||I||I||II|I|||I|||I||||||I||I|||II||I|II||I|||I|||||||||II||I||II|II|II||||||||||I||I||II|II||I||II|||||||||||||I||II|I|||I|||I||I||||||I|||I|||I|II

Jan-1957
Jan-1861

Jan-1859
Jan-1963
Jan-1865
Jan-1867
Jan-1969
Jan-1971
Jan-1873
Jan-1875
Jan-1877
Jan-1879
Jan-1981
Jan-1883
Jan-1885
Jan-1987
Jan-1889
Jan-1881
Jan-1983
Jan-1885
Jan-1887
Jan-1989
Jan-2001
Jan-2003
Jan-2005
Jan-2007
Jan-2009

Diagram showing Antarctic monthly surface air temperature anomal9078 since Januart957, 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 coverage of the Antarctic continenfTisgton blue line shows the
monthly tenperature anomaly, while the thicker red line shows the running 13 month average. Data prowidetisagiey Centre for
Climate Prediction and Researelmd theUniversity of East Anglia Climatic Research Un{CRU), UK. Please note that this data series

has not yet been updated beydoae2010.
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Diagram showing Arctic monthly surface air temperature anomak@®N since Januaryl90Q in relation to the WMO reference
finor mal 0 pl690.iTeedhin bl@edide shows the monthly temperature anomaly, while the thicker red line strawsirigel3
month averageln general, the range of monthly temperature variations decreases throughout the fi8ty&@rs 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 11980 Data provided bythe Hadley Centre for Climate

Prediction and Researdmnd theUniversity of East Anglia Climatic Research UniiCRU), UK. Please note that this data series has not
yet been updated beyoddne2010.

In general, the Arctic temperature record appears to be less variable than the contefgaratig record presumably at

least partly due to the higher number of meteorological stations nortfhf @@mpared tashe number of stations south of
70°S.

As data coverage is sparse in the polar regions, the procedsiliaifet al. 200&as been followed, giving equal weight
to data in each®5° grid cellwhen calculating means, with no weighting by the areas of the grid dells.

Litterature:

Gillett, N.P., Stone, D.A., Stott, P.A., Nozawa, T., Karpechko,.l3.YHegerl, G.C., Wehner, M.F. and Jones, P.D. 2008.
Attribution of polar warming to human influendgature Geosciencg, 750754.


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 toJuly 2010
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Graphs showing monthly Antarctic, Arctic and global sea ice exiane November 1978, according to ti&tional Snow and Ice data

Center(NSIDC)
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Graph showing daily Arctic sea ice extent since June 2@02/08 2010, by courtesy odapan Aerospace Exploration AgerdAXA).
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Global sea levelupdatedto July 2010
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Globalmonthlysea level since late 1992 according to the Colorado Center for Astrodynamics Resedrdlieasity of Colorado at
Boulder, USA.The thick line is the simple running 37 observation average, nearly corresponding to a ragniagerage.
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Atmospheric CO,, updated toJuly 2010
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Global surface air temperature and atmosphere CO,, updated toJuly 2010
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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 diagrRaosnguctions of past atmospheric

CO, concentrations (before 1958) are not incorporated in this diagram, as such pastali@s are derived by other
means (ice cores, stomata, or older measurements using different methodology, and therefore are noodipenthple

with modern atmospheric measurements. The dotted grey line indicates the approximate linear temperature trend, and tf
boxes in the lower part of the diagram indicate the relation between atmospheren@@lobal surface air taperature,
negative or positive

Most climate models assume the greenhouse gas carbon dioxido @@luence significantly upon global
temperatureThus, t is relevant to comparthe different global temperature records with measurements of
atmospheric Cg) as shown in the diagrams above. Any comparison, however, should not be made on a monthl
or annual basis, but for a longer time period, as other effects (oceanogcépids,etc.) may well override the
potential influence of C&on short time scalesish as just a few years.

It is of cause equally inappropriate to present new meteorological record values, whether daily, monthly ol
annual, as support for the hypothesis ascribing high importance of atmospherior@bal temperatures.

Any such shorperiod meteorological record value may well be the result of other phenah@natmospheric

CO..

What exactly defines the critical length of a relevant time period to consider for evaluating the laitgged
importance of C@remains elusive, and is Ista topic for debate. The critical period length must, however, be
inversely proportional to thenportanceof CO, on the global temperaturacluding feedback effects, such as
assumed by most climate modeéds. if the effect of CQis strong, the lengtbf the critical period is short.
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After about 10 years of global temperature incrdaewing global cooling 1944978 IPCC was established

in 1988. Presumably, several scientists interested in climate then felt intuitively that their empirical and
theoretical understanding of climate dynamics was sufficient to conclude abdighhimportance of Cefor

global temperatureHowever, br obtaining pulic and political support for the G&hyphotesis the 10 year
warming period leading up to 1988 in all likelihood was important. Had the global temperature instead beer
decreasing, public support for the hypothesis would have been difficult to obtaininkdthps approach as to
critical time length, the varying relation (positive or negative) between global temperature and atmospheric CO
has been indicated in the lower panels of the three diagrams above.
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Climate and history; oneexample among many

1972: The Sahel disaster
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Diagrams showing HadCRUT®onthly global surface air temperature estimate (blue) and the monthly atmospheric CO
content (red) according to thBlauna Loa Observary, Hawaii. The Mauna Loa data series begins in March 1958.
Reconstructions of past atmospheric Oncentrations (before 1958) are not incorporated in this diagram, as such past
CO, values are derived by other means (ice cores, stomata, or older measurements using different methodology, an
therefore are not directly comparable with modern atmospheric measurements. The dotted grey line indicates the
approximate linear temperature trd, and the boxes in the lower part of the diagram indicate the relation between
atmospheric C@and global surface air temperature, negative or positive.

Theperiod of globaktoolingfrom about 1940 to about 1978 (see diagram abeteh affected USSR
severely(seeClimate4you May 2010 Rep9rialso had negative effects in other areas, especially in the
Sahel region in North Africahecause of reduced precipitationisé parts of India and China vee
experiencing precipitation below what was previously considered normal. The drought reached :
climax in 1972 and 1973 in the Sahel region along the southern fringe &atreradesert zone,
because of theveralltendency of all climate zones to mowedirection of Equator during periods of
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global cooling, and vice versa in periods of global warming. The African monsoon, like that over India
and southern Asia, represents the seasonal northward displacement of the convergence zone betw

the surface wid systems of both hemispheres, and the accompanying rains.

Diagram showing the average distribution of precipitation in Africa in July (left). Photo from Niger in
the Sahel zone from the great drought of the 1970s (right).

The drought in the Sahetgion had disastrous effects. An estimated 100,000 to 200,000 people and
perhaps four million cattle died in the zone stretching across Africa from the Sahel in the west tc
Ethiopia in the east. There was also a mass migration of people leaving thesrdmiriand, travelling

southwards towards more humid regions, creating social stress in many countries. The important coffe
harvest in Ethiopia, Kenya and the Ivory Coast and the harvest of ground nuts, sorghum and rice i

Nigeria were also sharply reduté.amb 1995.

The social unrest and stress caused by the-1973 drought and famine in North Africa seem to have
had other repercussions. It may have been a contributing factor to the revolution which toppled the ol
imperial regime in Ethiopia. And in several leading scientific, technical and administrative institutions
in many countries there was some confusion about how to interpret this climatic development and t
revise attitudes to climate. Most immediately, thedsthat had been raised by the Green Revolution
of being able to meet indefinitely the food demands of the world's rising population were seen to havi

been unrealistic optimistic.
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Precipitationanomaly 1970-1975 01-12 vs 1940-1969
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Map showing the deviation of the average precipitation 18916, compred to average conditions
19401969. Many areas shortly north of Equator received less precipitation than during the previous
30 years. Among the regions worst hit by drought was the Sahel region in North Africa. Precipitation
scale in mm w.e. per yearala source: NAS/&oddard Institute for Space Stud{€&SS).

It has been showrLémb 1977 that the behaviour of the monsoon over west Africa is related to the
northern hensphere westerlies in middle iatdes. In periods when blocking anticyclones (high
pressure areas) or northerly winds over western and northern Europe especially in winter and sprir
divert a branch of the upper westerlies (the jet stream) and much cft¢hlmme activity into the
Mediterranean, the monsoon commonly fails to penetrate so far north as usual, or is late, over we
Africa and elsewhere south of the Sahara. In such years the zone across Africa from Senegal and t
Sahel to Ethiopia is liabl®@tbe stricken by drought.
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All above diagramswith supplementaryinformation including links to data sourcesre available on
www.climate4you.com

Yours sincerelyDle Humlum(Ole.Humlum@geo.uio.no)

20 August201Q
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