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April 20120lobal surfaceair temperature overview

Surface air temperature anomaly 2012 04 vs 1998-2006
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Air temperature 201204 versus average 1998-2006
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April 2012 surface air temperature compared to theaverage 1998006. Greeryellowred colours indicate areas with higher

temperature than the 1992006 average, while blue colours indicate lower than average temperaleata.sourceGoddard Institute
for Space Studig§I1SS)
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Comments to theApril 2012qglobal surface air temperature overview

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

In the above maps showing the geographical
pattern of surface airtemperatures, the period
19982006 isused as reference periodhe reason
for comparing with this recent period instead of
0KS 2FFAOALFE 2 ah-1990/i8tNav |- €
the latter period is affected by the relatively cold
period 19451980. Almost any comparison with
such a low averagealue will therefore appear as
high or warm, and it will be difficult to decideaihd
where modern surface air temperatures are
increasing or decreasingat the moment
Comparing with a more recent period overcomes
this problem.In additionto this consideration the
recenttemperature developmensuggess thatthe
time window 19982006 may roughly representa
global temperature peak. If so, negative
temperature anomalies will gradually become
more and more widespread as time goes on.
However, i postive anomaliesinstead gradually
become more widespread, it reference period
onlyrepresented a temperature plateau.

In the other diagrams in this newslett¢he thin
line represents the monthly global average value
and the thick line indicate asimple running
average in most cases aimple moving37-month
average nearly corresponding toa three year
average The 37month average is calculated from
values covering a range from 18 month before to
18 months after, with equal weight for every
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, sveral of the records have a much
longer record length which may be inspecteth
grater detailon www.Climate4you.com

April 2012average tpbal surface air temperatures

General Global ai temperatures wereclose to
average fothe period19982006

The Northern Hemispherevas characterised by
high regional variabilityand this is where the only
major warm anomaly is found between %D and
90°E, north of 28N. Northern and western Europe
WasLddahvkI2 dold, aspveere parts of the Northern
Atlantic and northern Pacific. EasteBiberia USA
and parts of NW Canadaxperiencedrelatively
warm conditions. Also he Arctic was relatively
warm, especially in the Ruas sector.The marked
thermal contrastextending NS across the North
Pole represents an interpolation artefact partly
reflecting the sparse number of observations in this
part of the Arcti¢c andpartly the GISS procedure of
extrapolating temperatures nasured at lower
latitudesto high latitudes

Near Equatortemperatures conditions in general
were at or belowaverage 1998006 temperature
conditions both land and ocean

The Southern Hemisphereas below or near
average 1992006 conditions No big land areas
experiencedtemperatures above the 1998006
average EspeciallyAfrica and northern Australia
had below average temperaturesMost of the
oceans in theSouthern lmisphere werenear or
below average temperaturéAnEl Nifio situationis
developing along the west coast of South America
during the last few months and the influence of
this is nowclearlyseen in the global temperature
The Antarctic continent in generadxperienced
below average 1992006 temperatures although
a region centred on the Ross Seaxperienced
above average temperatures

The global oceanic heat contehtis been almost
stable since 2003/2004 (pag@)1

All dagrams shown in this newslettand links to original datare availableon www.climate4you.com
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Lower tropospheretemperature from satellites updated toApril 2012
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Global monthly average lower troposphere temperature (thin line) since 1979 according/émsity of Alabamat Huntsville, USA. The
thick line is the simple running 37 month average.
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Global monthly average lower troposphere temperature (thin line) since 1979 according to accolRémdi® Sensing Syste(RSS)
USAThe thick line is the simple running 37 month average.
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Global sirfaceair temperature, updated toApril 2012
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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 AngleClimatic Research UERY, UK.The thick line is theimple running 37 month average
Please note that this diagram has not been updated beywath2012
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Global monthly average surface air temperature (thin line) since 1979 according to accordindgiuddherdinstitute for Space Studies
(GISS)at Columbia University, New York City, UB#e 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 Cent¢ NCDC), USA.
The thick line is the simple running 37 month average

A note ondatarecord stability:

All the above temperature estimates display Of the five globalrecords shown abovehe most
changesvhen one compare with previousonthly stable temperature recordseen over time (since
data sets not only for the most recent monttas a 2008)is by farthe HadCRUT3 series.

result of supplementarydata being added but

actuallyfor all months back to thevery beginning Youcanfind more onthe issue otemporal stability
of the record. Presimably this reflects recognition (or lack of thispn www.climate4you(go to: Global
of errors changes irthe averaging procedureand Temperature followed by Temporal Stability

the influence of other phenomena
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All in one, updated taMlarch 2012

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

—

BT I IR IO I NN AN OV

09 _— Climatedyou graph __ Og
08 —] — 08
07 — — 07
S 06 - — 06
g 05— — o5
2z 04 — — 0.4
E 03 — | A — 0.3
E N f " I f o
5 02— ) .S il e 02
g 01 —| h'lmiii iLM” | %__ 01
| :.I! ity i'!.! '='||| i I al . al
I UTWM”JMh il o
g 01— Iil." !i|iii‘|i "'i'll'[il'-' . 01
— I I1f it 0 [ L
[ i||| il "! ! — -0.2
= - ] | f — .
03 — ‘ l ! | l ! | usHMeu =028 +— 03
— Il Net change RSSMSU =0.14 [
04 ] ;‘i::i:eet“ GISS =029 — 04
05 — foro-tage: 1000 =024 — -0.5
— HsdCRUT3 =023 |—
06 06

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

Superimposed plot of all five global monthly temperature estimates. As the base period differsridivileal
temperature estimates, they have all been normalised by compavitigthe average value of the initial 120

months (10 years) from daary 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 the lower right

corner represent the temperature anomaly relative to ithdividual 1979-1988averages.

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 therefore in principlenay beproblematical.
However, as both yppes 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 quite well as to the overall temperature
variations on a B year scale, althouglon a
shorter time scale thereare often considerable
differencesbetween the individual records

All five global temperature estimates presently
show an overall stagnation, at least since 2002.
There has been no increase in global air
temperature since 1998, whicthowever was
affected by the oceanographic El Nifio event. This
stagnation does not exclude the possibility that
global temperatures will begin to increasagain
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 decrease
within the coming yearsTime will show which of
thesetwo possibilities is correct.



Global sea surface temperatureipdated tolate April 2012

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

RTG_SST Anomaly (0.5 deg X 0.5 deq) for 30 Apr 2012
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Sea surface temperature anomaly3Q April2012 Map source: National Centers for Environmental Prediction

(NOAA).

Relative warm sea surface water now dominates

the oceanregions nearEquator especially in the
Indian Ocean and in the PacifiBecause of the
large surface areas involved especially near
Equator the temperature of thesurface waterin

these regions significantly affects the global
atmospheric temperature.

An EIl Nifilo episode isinfolding along the west
coast of South America, and the effect of this is
now clearly seen inthe global air temperature
estimates(p.3-5).

The significance ofsuch shortterm warming or
coolingseen in air temperatureshould not be over

stated Whenever Earth experiences cold La Nifia or
warm El Nifio episode@acific Oceannajor heat
exchanges takes place between the Pacific Ocean
and the atmosphere above, eventually showing up
in estimates of the global air temperature.
However, his does notreflect similar changes in
the total heat content of the atmosphereocean
system. In fact, net changes may be siadlheat
exchangs as the above mainly reflect
redistribution of energy between a@ean and
atmosphere What matters is the overall
temperature development when seen overa
number ofyears.
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Global monthly average lower troposphere temperature over oceans (thin line) since 1979 accordimgetsity of Alabamaat
Huntsville, USA. The thick line is the simple running 37 month average.
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Global monthly average sea surface temperature since 1979 accordigigiversity of East Angl@Climatic Research Ur(iERU), UK.

Base period: 1961990. The thick line is the simpleinning 37 month averagePlease note that no update beyomdiarch 2012 is
available at the moment.
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Global monthly average sea surface temperature since 1979 according Matfmmal Climat Data Cente(NCDC), USAa& period:
1901-2000. The thick line is the simple running 37 month average.
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Global ocean heat content, updated tbecember2011
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Global monthly heat content anomaly (GJ/m2) in the uppermost 700
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Zonal air temperaturesupdated toApril 2012
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Global monthly average lower troposphere temperature since 1979 for the tropics and the northern and southern extratoopiisga
to University of Alabamat Huntsville, USAhin lines show the nmbhly temperature Thick linesepresenthe simple running 37 month
average, nearly corresponding to a running 3 yr average. Reference peric@1B&1
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Arctic and Antarctidower tropospheretemperature, updated toApril 2012
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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, USAThin lines show the monthly temperatufiéhe 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 March 2011
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Diagram showing Arctic monthly surfaedr temperature anomaly 790°N since January 2000, in relation to the WMO reference
Gy 2NXYI £ ¢ IDNKH2 fRin biub tine shows the monthly temperature anomaly, while the thicker red line shows the running 13

month average. Data provided by tli¢adley Centre for Climate Prediction and ReseanththeUniversity of East Angl@Climatic
Researk Unit(CRY), UK
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Diagram showing Antarctic monthly surface air temperature anomal9d8 since January 2000, in relation to the WMO reference
AY 2N £ ¢ {1ID0NThe tRin bluelnarshows the monthly temperature anomaly, while the thicker red line shows the running 13

month average. Data provided by tlitadley Centre for Climate Prediction and ReseanththeUniversity of East Angl@Climatic
Research Un{iCRU), UK.
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Diagram showing Arctic mohnlly surface air temperature anomaly -BO°N since January 1957, in relation to the WMO reference
Ay 2NN f £ NIDNKh2 year iIPT has been chosen as starting year, to ensure easy comparison with the maximum length of the
realisticAntarctic temperature recordhown below. The thin blue line shows the monthly temperature anomaly, while the thicker red

line shows the running 13 month average. Data provided bytisley Centre for Climate Prediction and ReseanchtheUniversity of
East Angliss Climatic Research UfiERY), UK.
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Diagram showing Antarctic monthly surface air temperature anomatpd’8 since January 1957, in relation to the WMO reference
Gy 2NN £ ¢ NIDNKHR RearM@BE was an intational geophysical year, and several meteorological stations were established
in the Antarctic because of this. Before 1957, the meteorological coverage of the Antarctic continent is poor. Thelitrénshimes the
monthly temperature anomaly, while ¢hthicker red line shows the running 13 month average. Data provided byaitiey Centre for
Climate Prediction and Reseasnid theUniversity of EasAnglids Climatic Research UERL), UK.
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Diagram showing Arctic monthly surface air temperature anomah@@dl since January 1900, felation to the WMO reference

Gy 2NXYI £ ¢ IDNKH2 fRin biub tine shows the monthly temperature anomaly, while the thicker red line shows the running 13
month averageln general, the range of monthly temperature variations decreases througlheufitst 3050 years of the record,
reflecting the increasing number of meteorological stations north N7éver time. Especially the period from about 1930 saw the
establishment of many new Arctic meteorological stations, first in Russia and Siberifnllawing the 2nd World War, also in North
America. Because of the relatively small number of stations before 1930, details in the early part of the Arctic tempemtlishould

not be over interpreted. The rapid Arctic warming around 1920 is, hawelearly visible, and is also documented by other sources of
information. The period since 2000 is warm, about as warm as the period1B@®0Data provided by théladley Centre for Climate
Predicton and Researciind theUniversity of East Angl@Climatic Research UfiERY, UK

In general, the Arctic temperature record appears Literature

to be less variable than theAntarctic record

presumably at least partly due to the higher Gillett, N.P., Stone, D.A., Stott, P.A., Nozawa, T.,
number of meteorological stations north of 1, Karpechko, AY., Hegerl, G.C., Wehner, M.F. and
compared to the number of stations south of°&) Jones, P.D. 2008. Attribution pblar warming to

_ _ _ human influenceNature Geoscienck, 756754.
As data coverage is sparse in thelar Regionghe

procedure ofGillet et al. 200&has been followed,
giving equal weight to data in eaclix5° grid cell
when calculating means, with no weighting by the
surfaceareas of thendividualgrid dells.
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Arctic and Antarctic sea ice, updated #pril 2012
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Graphs showing monthly Antarctic, Arctic and global sea ice extent since November 1978, accordilatmtia¢ Snow and Ice data
Center(NSIDC).
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ARCc0.08-03.5 Ice Thickness: 20120430

Northern hemisphere sea iegtension andhickness or80 April2012according to theArctic Cap Nowcast/Forecast SystthCNFS), US
Naval Research Laboratory. Thickness scale (m) is shown to the right.
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Global sea levelupdatedto February2011
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Globalmonthly sea level since late 1992 according to the Colorado Center for Astrodynamics Resésmofersity of Colorado at
Boulder USAThe thick line is the simple running 37 observation average, nearly corresponding to a running 3 yr average.
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Atmospheric CQ updated toApril 2012
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Northern Hemisphere weekly snow cover, updated éarly April 2012
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Northern hemisphere weekly snow coserce January 2000 accordingRatgers University Global Snow Laboratdtye thin line

representghe weekly data, and the thick line is the running 53 week average (approxirhatebyr).
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Global surface air temperature and atmospheric £@pdated toApril 2012
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Diagrams showing HadCRUTS3, GISS N@dGnonthly global surface air temperature estimates (blue) and the monthly
atmospheric COcontent (red) according to thBlauna Loa ObservatoryHawaii. The Mauna Loa data series begins in

March 1958 and 1958 has therefore been chosen as starting year for the diagRet®nstructions of past atmospheric
CQ concentrations (before 1958) are not incorporated in this diagram, as such pagal0€s are derived by other means

(ice cores, stomata, or older measurements using different methodology, and therefore are not directly comparable with
directatmospherianeasurements. The dotted grey line indicates the approximate linear temperature trend, and the boxes

in the lower part of the diagram indicate the relation between atmospherig &@ global surface air taperature,
negative or positivePlease note thathe HadCRUT3 diagram has not been updated bejardh 2012

Most climate models assume the greenhouse gas
carbon dioxide COto influence significantly upon
global temperatureThus, i is relevant to compare
the different global temperature records with
measurements of atmospheric g@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 Gn short
time scales such as just a few yeatrs.

It is of cause equally inappropriate to present new
meteorological record values, whether daily,
monthly or annual, as support for the hypothesis

ascribing lgh importance of atmospheric G@or
global temperatures. Any such shqoériod
meteorological record value may well be the result
of other phenomenahan atmospheric CO

What exactly defines the critical length of a
relevant time period to consider fagvaluating the
alleged high importance of C®remains elusive.
However, he length of thecritical periodmust be
inversely proportional to themportanceof CQ on
the global temperature, including possible
feedback effectsSo if the net effect of CQ is
strong, the length of the critical period is shpand
vice versa


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
increasefollowing a period ofglobal cooling 1940
1978 IPCC was established in 1988esumably,
several scientists interested in climate felt
intuitively that their empirical and theoretical
understanding of climate dynamids 1988 was
sufficient to conclude about theighimportance of
CQ for global temperatureHowever, br obtaining
public and political support for the G@Qyphotesis

the 10 year warming period leading up to 1988 in

all likelihood wasvery important. Had the global
temperature instead been decreasingyliical and
public support for the CQ-hypothesis would have
beendifficult to obtain. Adopting this approach as
to critical time length(about 10 years)the varying
relation (positive or negative) between global
temperature and atmospheric GOhas been
indicated in the lower panels of the three diagrams
above.

Last?20 year surface temperaturehanges updated toMarch 2011
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The thin blue line represents the monthly values. The thick red line is the linear fit, with 95% confidence intervald indicat

by the two thin red lines. The thick green liepresents a flegree polynomial fit, with 95% confidence intervals indicated
by the two thin green lines. A few key statistics is given in the lower part of the diggatenthat the linear trend is the

monthly trend) Last month included in analysidarch2012

From time to time it is debated if the global surface
temperature is increasing, or if the temperature
has levelled out during the last 145 years. The
above diagram may be useful in this conteamd it
clearlydemonstrates the differences between two

often used statistical approaches to determine
recent temperature trends.Please also note that
such fts only attempt to describe the past, and
usuallyhave little predictive power.
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Climate andhistory; one example among many

90-168 AD: Claudius Ptolemaeus

An early Baroque artist's rendition of Claudius Ptolemaeus (left). To the right is shown -eertbity
manuscript copy of th@tolemy world mapreconstituted from Ptolemy's Geographia, indicating the countries
of "Serica" and "Sinae" (China) at the extreme east, beyond the islandpsbbbgae” (Sri Lanka, oversized) and

the "Aurea Chersonesus" (Malay Peninsula).

Claudius PtolemaeugAD90168) was a Greek
Roman citizen, who lived in Alexandria, watkiat
the big scientific library.He was a philosopher,
mathematician, astronomer, geographer, and
astrologist.Much of the summary below is adopted
from different sources inWikepedia and fom
Rasmussen 2010 from where additional
information is available.

Ptolemaeus was the author of several scientific
treatises, at least three of which were of continuing

importance to later Islamic and European science.

The first is the astronomical treatise now known as
the Almagest the Great Treatise. The second is the
Geography which is a thorough discussion of the
geographic knowledge of the Gre&mman world.
The third is an astlogical treatise usually known in
Greek as theTetrabiblos and in Latin as the
Quadripartitum (or four books). Here Ptolemaeus

attempted to adapt horoscopic astrology to the
Aristoteliannatural philosophy of his day.

The first treatiseAlmagest is usually considered as
the main work of Ptolemaeus, and is the only
surviving comprehensive ancient treatise on
astronomy. Babylonian astronomers had developed
arithmetical techniques for calculatinglifferent
astronomical phenomena, while Greek
astroromers such as Hipparchus had produced
geometric models for calculating celestial motions.
Ptolemaeus, however, claimed to have derived his
geometrical models from selected astronomical
observations by his predecessors spanning more
than 800 years, thoughs&ronomers have for long
time suspected that his models' parameters were
adopted mainly independently of observations.

Ptolemaeus presented his astronomical models in
convenient tables, which could be used to compute
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