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November2012alobal surfaceair temperature overview

Surface air temperature anomaly 2012 11 vs 1998-2006
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November2012 surfaceair temperature compared to thaverage 1998006. Greesyellowred colours indicate areas with higher

temperature than the 1992006 average, while blue colours indicate lower than average temperalagta.sourceGoddard Institute
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Comments to theNovember2012global 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 temperatures, the period
19982006 isused as reference periothe reason
for comparing with this recent period instead of
0KS 2FFTAOAL
the latter period is affected by the relatively cold
period 1945-1980. Almost any comparison with
such a low average value 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 consideration, the
recent temperature development suggests that the
time window 1998-2006 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 positive anomalies instead gradually
become more widespread, this reference period
only represented a temperature plateau.

In the other diagrams in this newsletter the thin

line represents the monthly global average value

and the thick line indicate asimple running
average in most cases a simple moving 37-month

average, nearly corresponding to a three year

average. The 37-month 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 20™ century warming period.

However, several of the records have a much
longer record length, which may be inspected in
grater detail on www.Climate4you.com.

November2012global surface air temperatures

General Global air temperatures again were close

2 a h-1990yishNty | { @ aleiSghlihr2hRperiodilo9-2006.

The Northern Hemispherevas characterised by
high temperature contrast from region to region.
Most of North America, Greenland, NW Europe,
western Siberia, China and India were relatively
cold. Eastern Europe, Russia and eastern Siberia
were relative warm. The marked limits between
warm and cold areas over the Arctic Ocean are an
artefact derived from the GISS interpolation
technique and should be ignored.

Near Equatortemperatures conditions were near
average, although with the Indonesian region being
relatively cold. The central equatorial Pacific was
slightly above average temperature.

The Southern Hemisphenas at or below average
1998-2006 conditions. Much of the South Atlantic
and the southernmost part of Africa were relatively
cold. Eastern and central Australia was relatively
warm, while New Zealand was clearly below
average 1998-2006 temperature conditions. The
Antarctic continent again this month experienced
large contrasts. Most of the continent was
relatively warm, while the Peninsula and coastal
parts of West Antarctica were relatively cold.

The global oceanic heat contehas been rather
stable since 2003/2004 (page 11).

All diagrams shown in this newsletter and links to original data are available on www.climate4you.com
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Lower tropospheretemperature from satellites updated toNovember2012
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Global monthly average lower troposphere temperature (thin line) since 1979 according/ésity of Alabamat Huntsville, USAThe
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 lie is the simple running 37 month average.
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Global surface air temperature updated toNovember2012
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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 AnglaClimatic Researdinit (CRY, UK.The thick line is theimple running 37 month average
Please note that this diagram has not been updated beyactdber2012 Version HadCRUTHIe) is now replacingladCRUT3€d).
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Global monthly average surface air temperature (thin line) since 1979 according to accordin@imdttesrd Institute for Space Studies
(GISS)at Columbia University, New York Qit$sA. The thick line is the simple running 37 month average.
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Global monthly average surface aémperaturesince 1979 according to according to tRational Climatic Data Cent¢éNCDC)JSA.

The thick line is the simple running 37 month average

A note on data record stability:

All the above temperature estimates display
changes when one compare with previous monthly
data sets, not only for the most recent months as a
result of supplementary data being added, but
actually for all months back to the very beginning
of the records. Presumably this reflects recognition
of errors, changes in the averaging procedure, and
the influence of other phenomena.

None of the temperature records are stable over
time (since 2008). The two surface air temperature
records, NCDC and GISS, show apparent systematic
changes over time. This is exemplified the diagram
on the following page showing the changes since
May 2008 in the NCDC global surface temperature
record for January 1915 and January 2000,
illustrating how the difference between the early
and late part of the temperature records gradually
is growing by administrative means.

You can find more on the issue of temporal stability
(or lack of this) on 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 the months January 1915 and January 2000.
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All in one, updated toOctober2012

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

1

Lo P b P b P b Py by

09 _— Climatedyou graph __ Og
08 ] — 0.8
07 — — 0.7
G 06 — " o6
m 1  —
g 057 — 05
> 04 — |5 0.4
1] — o
g 03 — 5 0.3
§ 02 i i o2
% 0.1 __ I | '.'!'! — 0.1
2 07 L EET gl — 0
g 01— ke — 01
£4}.2—_ !I — -02
03 — ‘ ‘ | | usH Msu =042 — 03
| ' Met change RSSMSU =038 [
04 = | ;‘i::i:eet“ GISS = 0.51 — 04
05 — 1675.158g; !1COC =040 — -0.5
] HedCRUT4=043 [
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 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 satellite- and surface-
based temperature estimates are derived from
different types of measurements, and that
comparing them directly as done in the diagram
above therefore in principle may be problematical.
However, as both types of estimate often are
discussed together, the above diagram may
nevertheless be of some interest. In fact, the
different types of temperature estimates appear to
agree quite well as to the overall temperature
variations on a 2-3 year scale, although on a
shorter time scale there are often considerable
differences between 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, which however was
affected by the oceanographic El Nifio event. This
stagnation does 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 temperature peak,
and that global temperatures will begin to decrease
within the coming years. Time will show which of
these two possibilities is correct.



Global sea surface temperatureipdated tolate November2012

NOAA/NWS /NCEP/EMC Marineg Madeling and Analysiz Branch
RTG_SST Anomaly (0.5 deg X 0.5 deg) for 29 Mov 2012
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Sea surface temperature anomaly 29 November2012 Map ource: National Centerfor Environmental

Prediction (NOAA).

A clear ocean surface temperature asymmetry is
apparent between the two hemispheres, with
relatively warm conditions in the northern
hemisphere, and relatively cold conditions in the
southern hemisphere.

The ocean regions near the Equator are dominated
by relative warm sea surface water.

Because of the large surface areas involved
especially near Equator, the temperature of the
surface water in these regions clearly affects the
global atmospheric temperature (p.3-5).

The significance of any such short-term warming or
cooling seen in air temperatures should not be over

stated. Whenever Earth experiences cold La Nifia or
warm El Nifio 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 temperature.

However, this does not reflect similar changes in
the total heat content of the atmosphere-ocean
system. In fact, net changes may be small, as heat
exchanges as the above mainly reflect
redistribution of energy between ocean and
atmosphere. What matters is the overall
temperature development when seen over a
number of years.
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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.

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
S T I T O N O O I I AN I A O

— HadS5T2; Global sea surface temperature ==
06 — — 06
05 — — 05
g . 1 -
g 04 — u Ll 5— 04
% 03] o T A ] i
£ 03 — 1 N ! I i 03
5 5 ﬂ °r
g 02 — kw ‘ 0.2
S 01 | K A 'l 01
g ey T j.' I - "Iﬂﬁ -
= o T ",
2 iy .
01 — — -01
02 — — -02
B Climatedyou graph B

03 03
rrrerererererererrprrrprr ettt
1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
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 simple running 37 month aver&jease note that this diagram has not been updated
beyondOctober2012
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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 t8eptember2012
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Zonal air temperatures, updated tdlovember2012
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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
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Arctic and Antarctidower tropospheretemperature, updated toNovember2012
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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 8eptember2012
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Diagram showing Arctic monthlsurface air temperature anomaly I°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 providedylthe Hadley Centre for Climate Prediction and Reseanththe University of East Angl@Climatic
Research Un{iCRU), 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 Arctienonthly surface air temperature anomaly -80°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
Ay 2NN £ ¢ HNIDNKHR RearM@BE was an international geophysical year, andaseveteorological 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 the thicker red line shows the ngnhB month average. Data provided by tHadley Centre for
Climate Prediction and Reseasnid theUniversity of East Angl&Climatic Research UfERL), UK.
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Diagram showing Arctic monthly surface air temperature anomah@@l since January 29, in relation tothe WMO reference

Gy 2NXYI £ ¢ IDNKH2 fRin biub tine shows the monthly temperature anomaly, while the thicker red line shows the running 13
month average.ln general, the range of monthly temperature variations decreases throughout the fisb $@ars of the record,
reflecting the increasing number of meteorological stations north N7@ver 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 \Maxcatko
America. Because of the relatively small number of stationsr&ef930,monthto-month variationsin the early part of the Arctic
temperature recordare largerthan later. The period since 2000 is warm, about as warm as the period-1980.Data provided by the
Hadley Centre for Climate Prediction and ReseanchtheUniversity of East Angl@Climatic Research URERUY, UK

In general, the Arctic temperature record appears Literature:

to be less variable than the Antarctic 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 70°N, Karpechko, A.Y.U., Hegerl, G.C., Wehner, M.F. and
compared to the number of stations south of 70°S. Jones, P.D. 2008. Attribution of polar warming to

_ ) _ human influence. Nature Geoscienck 750-754.
As data coverage is sparse in the Polar Regions, the

procedure of Gillet et al. 2008 has been followed,
giving equal weight to data in each 5°x5° grid cell
when calculating means, with no weighting by the
surface areas of the individual grid dells.
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Arctic and Antarctic sea ice, updated tdovember2012
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Graphs showing
Center(NSIDC).

monthly Antarctic, Arctic and global sea ice

extent since November 1978, accordiiatomiaé Snow and Ice data
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Graph showing daily Arctic sea iegtent since June 2008 December 82012 by courtesy

(JAXA

oflapan Aerospace Exploration Agency
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ARCc0.08-03.5 Ice Thickness: 20121130

Northern hemisphere sea iegtension andhickness or80 Novembef012according to theArctic Cap Nowcast/Forecast System
(ACNFS), US Naval Research Laboratory. Thickness scale (m) is shown to the right.
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Global sea levelupdatedto June2012
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Boulder USAThe thick line is the simple running 37 observation average, neargspording to a running 3 yr average.
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Northern Hemisphere weekly snow cover, updated éarly December2012
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Northern hemisphere weekly snow cover since January 2000 accordintgers University Global Snow Laboratdtye thin line

representghe weekly data, and the thick line is the running 53 week average (approximately 1 year).
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Northern hemisphere weekly snow cover since October 1966 accorduggers University Global Snow Laboratdiye thin line
representghe weekly data, and the thick line is the running 53 week average (approximately 1 year). The running average is not

calculated before 1971 because of dg&psin this early period.
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Atmospheric CQ updated toNovember2012
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Monthly amount of atmospheric G@above) and annual growth rate (below; average last 12 months minus average preceding 12
months) of atmospheric GBince 1959, according to data provided by Mauna Loa ObservatoryHawaii, USA. The thick line is the
simple running 37 observation average, nearly corresponding to a running 3 yr average.
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Global surface air temperature and atmospheric £@pdated toNovember2012
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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 diagesrsuch past G@alues are derived by other means

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

in the lower part of the diagram indicate the relation between atmospherig &@ global surface air taperature,
negative or positivePlease note that the HadCRAAiagram has noyet been updated beyon@ctober2012

importance of atmospheric CO, for global

Most climate models assume the greenhouse gas

carbon dioxide CO, to influence significantly upon temperatures. Any such short-period
global temperature. It is therefore relevant to meteorological record value may well be the result
compare different temperature records with of other phenomena.

measurements of atmospheric CO,, as shown in the

diagrams above. Any comparison, however, should What exactly defines the critical length of a

not be made on a monthly or annual basis, but for
a longer time period, as other effects
(oceanographic, etc.) may well override the
potential influence of CO, on short time scales such
as just a few vyears. It is of cause equally
inappropriate to present new meteorological
record values, whether daily, monthly or annual, as
support for the hypothesis ascribing high

relevant time period to consider for evaluating the
alleged importance of CO, remains elusive, and is
still a topic for discussion. However, the critical
period length must be inversely proportional to the
temperature sensitivity of CO,, including feedback
effects. If the net temperature effect of
atmospheric CO, is strong, the critical time period
will be short, and vice versa.


http://www.ncdc.noaa.gov/oa/ncdc.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
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However, past climate research history provides
some clues as to what has traditionally been
considered the relevant length of period over
which to compare temperature and atmospheric
CO,. After about 10 years of concurrent global
temperature- and CO.-increase, IPCC was
established in 1988. For obtaining public and
political support for the CO,-hyphotesis the 10 year
warming period leading up to 1988 in all likelihood
was important. Had the global temperature instead
been decreasing, politic support for the hypothesis
would have been difficult to obtain.

Based on the previous 10 years of concurrent
temperature- and CO.-increase, many climate

scientistsin 1988 presumably felt that their
understanding of climate dynamics was sufficient
to conclude about the importance of CO, for global
temperature changes. From this it may safely be
concluded that 10 years was considered a period
long enough to demonstrate the effect of
increasing  atmospheric  CO, on  global
temperatures.

Adopting this approach as to critical time length (at
least 10 years), the varying relation (positive or
negative) between global temperature and
atmospheric CO2 has been indicated in the lower
panels of the diagrams above.



Last20 year surface temperaturehanges updated toOctober2012
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Last 20 years global monthly average surface air temperature according to Hadley CRUT, a cooperative effort between th
Hadley Centre for Climate Prediction and Reseanththe University of East AnglmClimatic Research UniCRY, UK.

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

by the two thin green lines. A fekey statistics is given in the lower part of the diagrarate that the linear trend is the
monthly trend)

From time to time it is debated if the global surface often used statistical approaches to determine
temperature is increasing, or if the temperature recent temperature trends. Please also note that
has levelled out during the last 10-15 years. The such fits only attempt to describe the past, and
above diagram may be useful in this context, and it usually have limited predictive power.

clearly demonstrates the differences between two


http://hadobs.metoffice.com/
http://www.uea.ac.uk/
http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/
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Climate and historyone example among many

1520-1600: The Tudor inflation
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The index of the purchasing povF
and Hopkins 1956).

This text is partly cited from Burroughs (1997),
where more information on this or other social
implications of climate change in Europe and
elsewhere can be found.

The profound check on population pressure
brought about the Black Death, and sustained by
subsequent bouts of the plague, reduced the
pressure on agricultural resources in Europe for
some 150 years ((Burroughs, 1997). Although the
fifteenth century was not without climatic
hardships (the 1430s being a decade featuring
many savage winters in Europe; Lamb 1995) and
harvest failures, the recorded incidence of famines
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1700 ' 1800 ' 1900

was lower than in the late thirteenth and early
fourteenth centuries.

The relative abundance of the fifteenth century is
excellently illustrated by the comprehensive work
by Sir Henry Phelps-Brown and Sheila Hopkins on
wages and prices in southern England (Phelps-
Brown and Hopkins 1956).This shows (figure
above) that the purchasing power of wages, as
represented by those paid to building craftsmen,
rose in the second half of the fourteenth century
and remained at high levels until the first decades
of the sixteenth century. They then fell steadily to
reach a nadir in 1597, the year of Shakespeare's
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http://en.wikipedia.org/wiki/Black_Death
http://en.wikipedia.org/wiki/A_Midsummer_Night's_Dream
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slowly until a more rapid rise in the early part of
nineteenth century. However, the purchasing
power of wages in southern England did not return
to fifteenth century levels until late in the second
half of the nineteenth century.

There are a number of occasional drops in the
wage index between 1400 and 1520, notably in
1439 and 1482, but the overall picture is one of
underlying price stability during this period. This
makes the fivefold rise in prices that started in
1520 so intriguing to economists. Analysis of prices
and wages in France has produced a similar picture.
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and the correspondingly drop in wage purchasing
power - during the sixteenth century has been
variously attributed to demographic pressures and
to the influx of gold and silver from the Americas
which inflated the money supply in England. Some
has suggested this development to represent a
Malthusian crisis, the effect of a rapid growth of
population impinging on an insufficiently expansive
economy (Phelps-Brown and Hopkins 1956).
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GreenlandsISP&nnual delta®0 values. The thin line shows thgriunning average, and the tiidine
represents the 4yr running average. The period of the Tudor Inflation is indicated by grey colour.



ftp://ftp.ncdc.noaa.gov/pub/data/paleo/icecore/greenland/summit/gisp2/isotopes/
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Whatever the reason for the Tudor inflation, this
development lead to the so-called Mid-Tudor crisis
between 1547 (the death of Henry VIII) and 1558
(the death of Mary Tudor), where English
government and society were in imminent danger
of collapse in the face of a combination of weak
rulers, economic pressures, a series of rebellions,
religious upheaval in the wake of the English
Reformation, and other factors.

Among other factors one especially tend to stand
out: The Tudor inflation coincided with a marked
cooling of the climate (The Little Ice Age), especially
well documented in NW Europe. The GISP2 ice core
from central Greenland adds support to this notion
(see figure on previous page).

References:

The Greenland ice core data suggests that,
although on average not being quite as cold as the
later 1650-1750 period, the period of the Tudor
Inflation was indeed characterised by recurrent
very cold years (spikes indicating low 5-yr average
d180 values). In contrast, the preceding period
1390-1520, corresponding to the period of high
purchasing power of wages in southern England,
was characterised by an absence of such cold
spikes. Presumably, recurrent 2-3 cold years in a
row during the period of Tudor Inflation may have
induced recurrent harvest failures and from this,
rising prices.
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All the above diagrams with supplementary information, including links to data sources and previous
issues of this newsletter, are available on www.climate4you.com
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