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April 2013 global surface air temperature overview

Surface air temperature anomaly 2013 04 vs 1998-2006
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April 2013 surface air temperature compared to the average 12986. Greeryellowred colours indicate areas with higher

temperature than the 1992006 average, while blue colours indicate lower than average temperatures. Data $6adztard Institute
for Space Studig$I1SS)
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Comments to theApril 2013global 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 period
19982006is used as reference perio@ihe 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 averagvalue will therefore appear as
high or warm, and it will be difficult to decide if and
where modern surface air temperatures are
increasing or decreasing at the moment.
Comparing with a more recent period overcomes
this problem. In addition to this cordgration, the
recent temperature development suggests that the
time window 19982006 may roughly represent a
global temperature peak. If so, negative
temperature anomalies will gradually become
more and more widespread as time goes on.
However, if positiveanomalies instead gradually
become more widespread, this reference period
only represented a temperature plateau.

In the other diagrams in this newslett¢he thin
line represents the monthly global average value
and the thick line indicate a simpleumning
average in most cases a simple moving-3ionth
average, nearly corresponding to a three year
average. The 3onth average is calculated from
values covering a range from 18 month before to
18 months after, with equal weight for every
month.

The ar 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 the records have a much

longer record lengthwhich may be inspected in
greater detail onwww.Climate4you.com

April 2013 global surface air temperatures

General On averageglobal air temperatures were

gomeydipjRejopthe ] ¥9B2(06 average although

with largeregional differences

The Northern Hemisphexegas characterised blyig
temperature contrastbetween individual regions
Most of North America, Europe and China
experienced below average temperatureshile
major parts of Russia an8iberia were relatively
warm. Especially North Americaas unseasonally
cold. Parts of tle Arctic had below average
temperatures while other parts had above average
temperatures The marked limit between warm
and cold areaslong the axis of the Greenlaride
Sheetrepresents an artefact derived from the GISS
interpolation technique and shoulahot be over
interpreted.

Near Equatotemperatures conditions were near
or below the 1998006 average.

The Southern Hemispheveas mainly at or below
average 1992006 conditionsThe only important
exception from this was West Australia and
southern South America which experienced
temperatures slightly above the 19982006
average. The Antarctic continent generally
experienced below average temperatures,
although large regions around the Antarctic
Peninsula and adjoining parts of West Antarctica
were relatively warm

The global oceanic heat contehbs been rather
stable since 2003/2004 (pagé)1
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Lower tropospheretemperature from satellites updated toApril 2013
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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 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 sirface air temperature updated toApril 2013
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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 Reearch Uni{CRU), UK.The thick line is theimple running 37 month average
Version HadCRUTHIe) is now replacing HadCRUT&dj.Please note that this diagram has not been updated beyacth2013.
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtudtterd Institute for Spacgtudies
(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
changesvhen one compare with previousonthly
data sets not only for the most recent monttas a
result of supplementarydata being added but
actuallyfor all months back to thevery beginning
of the recoras. Presumably this reflects recognition
of errors changes irthe averaging procedureand
the influence of other phenomena

None of the temperature records are stabbwer
time (since 2008)The two surface air temperature
records, NCDC and GISS, showaagmt systematic
change over time This is exemplifiethe diagram

on the following page showing the changes since
May 2008 in theNCDQylobal surface temperature
record for January 1915and January 2000
illustrating how the difference between the early
and late part of the temperature records gradually
isgrowingby administrative means

Youcanfind more onthe issue otemporal stability
(or lack of thispn www.climate4you(go to: Global
Temperature followed by Temporal Stability
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Diagram showing the adjustment made since May 2008 byNhgonal Climatic Data CentéNCDC) in the

anomaly values for thewo months January 1915 and January 2000.
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All in one, updated taMarch 2012
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Superimposed plot of all five global monthly temperature estimateshe base period differs for thadividual
temperature estimates, they have all been normalised by compavitigthe average value of the initial 120

months (10 years) from January 1979 to December 1988. The heavy black line represents the simple running -
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 thdividual19791988averages.

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 types of estimate often are
discussed together, the above diagram may
nevertheless be ofsome interest. In fact, the
different types oftemperature estimates appear to
agree quite well as to the overall temperature
variations on a B year scale, although on a
shorter time scale thereare often considerable
differencesbetween the individual records

All five global temperature estimatepresently
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 temperéaures 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 decrease
within the coming yearsTime will show which of
thesetwo possbilities is correct.
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Global sea surface temperatureipdated tolate April 2013

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

RTG_SST Anomaly (0.5 deg X 0.5 deq) for 30 Apr 2013
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Sea surface temperature anomadg 30 April2013 Map source: National Centers for Environmental Prediction

(NOAA).

A clearocean surface temperaturasymmetry is
apparent between the two hemispheresyith
relatively warm conditions in the northern
hemisphere, andelatively cold conditionsin the
southern hemispherg but with large regional
differences

Because of the largesurface areas involved
especially near Equatpthe temperature of the
surface waterin these regionslearly affects the
global atmospheric temperatur@.3-5).

The significance ofiny suchshort-term 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 othe 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 ocean ath

atmosphere What matters is the overall
temperature development when seen overla

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 accordigivtersity of East Angl@Climatic Research UriCRY, UK.

Base period: 1961990.The thick line is theimple running 37 month averagBlease note that this diagram is not updated beyond

February 2013.
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Global monthly average sea surface temperature since 1979 according katfmmal Cinatic Data Cente(NCDC), USAa& period:
1901-2000. The thick line is the simple running 37 month average.

What causes the large variations in global satellite temperature compared to global surface air tempefature?
good explanation was provided Roy Spencen March 2012:

GCKSAS GSYLISNI GdzZNE agAy3a I NB Vi RrdcipitatiorksgsteNsSvihadt (2
are constantly occurring around the world, release the latent heat of condensation of water vapor which was
F0A2NDSR RdAzZNAY3A GKS LINRPOS&a 2F SOFLRNIGA2Yy FNRBY

While this process is continuously ocagrithere are periods when such activity is somewhat more intense or
widespread. These events, called Irff@asonal Oscillations (ISOs) are most evident over the tropical Pacific
Ocean.

During the convectively active phase of the ISO, there are increadade winds of up to 1 to 2 knots

averaged over the tropical oceans, which causes faster surface evaporation, more water vapor in the
troposphere, and more convective rainfall activity. This alzoxzage release of latent heat exceeds the rate at
whichthe atmosphere emits infrared radiation to space, and so the resulting energy imbalance causes a
temperature increase.

During the convectively inactive phase, the opposite happens: a decrease in surface wind, evaporation, rainfall,
and temperature, as #hatmosphere radiatively cools more rapidly than latent heating can replenish the
SYSNH& o¢


http://www.ncdc.noaa.gov/oa/ncdc.html
http://www.drroyspencer.com/2012/03/what-causes-the-large-swings-in-global-satellite-temperatures/

Global ocean heat contenippermost 700 m updated toDecember2012
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North Atlantic heat contentuppermost 700 m updated toDecember2012
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Zonallower tropospheretemperaturesfrom satellites, updated toApril 2013
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Global monthly average lower troposphere temperature since 1979 for the tropics and the northern and southern extratoopiisga
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Arctic and Antarctidower tropospheretemperature, updated toApril 2013
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Arctic and Antarctic surface air temperature, updated Eebruary2013
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Diagram showing area weighted Arctic (J0°N) monthly surface air temperature anomalieg(lCRUTsince January
2000, in relation to the WM@ormal periodl961-1990. The thin blue line shows the monthly temperature anomaly, while
17 the thicker red line shows ¢trunning 37 month (c.3 yr) average.
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Diagram showing area weighted Antarctic {J0°N) monthly surface air temperature anomaliegalCRUTisince
January 2000, in relation to th& MOnormal period1961-1990. The thin blue line shows the monthly temperature
anomaly, while the thicker red line shows the running 37 month (c.3 yr) average.
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Diagram showing area weighted Arctic (J0°N) monthly surface air temperature anomalieg(lCRUTsince January

1957, in relation to the WM@ormal period1961-1990. The thin blue line shows the monthly temperature anomaly, while
the thicker red line shows the running 37 month (c.3 yr) average.
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Diagram showing area weighted Antarctiéd¢g0°N) monthly surface air temperature anomaliegalCRUTisince
January 1957, in relation to the WM®@rmal period1961-1990. The thin blue line shows the monthly temperature
anomaly, while the thicker red line shows the running 37 month (c.3 yr) average.
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Diagram showing area weighted Arctic (30°N) monthly surface air temperatur@nomalies HadCRUT)since January

1920, in relation to the WM@ormal period1961-1990.The thin blue line shows the monthly temperature anomaly, while

the thicker red line shows the running 37 month (c.3 yr) average. Because of the relatively small number of Arctic stations
before 1930, montio-month variations in the early part of the tgrarature record are larger than later. The period from
about 1930 saw the establishment of many new Arctic meteorological stationsinfiRsissia and Siberiand following

the 2nd World War, also in North America. The period since 2000 is warm, about as warm as the pefiia#0930

As the HadCRUT4 data seriess hianproved high Literature

latitude coverage data coverage (compared to the

HadCRUTS series) the individuat grid cells has Gillett, N.P., Stone, D.A., Stott, P.A., Nozawa, T.,
been weighted according to their surface area. This Karpechko, A.Y., Hegerl, G.C., Wehner, M.F. and
is in contrast taGillet et al. 2008vhich calculated a Jones, P.D. 2008. Attribution of polar warming to
simple average, with no consideration to the human influenceNature Geoscienck, 756754.
surface area represented by the individudx®

grid cells.
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Arctic and Antarctic sea ice, updated #pril 2013
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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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Graph showing daily Arctic sea ice extent since June 208pril 30, 2013, by courtesy alapan Aerospace Exploration Age(@XA
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Northern hemisphere sea iegtension andhickness or80 April2013 according to theArctic Cap Nowcast/Forecast Systee@NFS), US
Naval Research Laboratofjhickness scale (m) is shown to the right.
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