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January 201%®lobal surface air temperature overview

Surface air temperature anomaly 2019 01 vs last 10yr
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January 2018urface air temperature compared to theerageof the last 10 yearsGreenyellowred colours indicate areas with higher
temperature than thelO-yearaverage, while blue colours indicate lower than average temperatures. Data s@Qa@édard Institute for
Space Studig&ISS)singHadl_Reyn_vBcean surface temperatures
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Comments to theJanuary 201%@jlobal 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 temperatureshe last previous 10
years areused as reference period

The ationalefor comparing with this recent period
AYyaaSIR 2F GKS 2FFAOALI ¢
1990, is that the latter period is affeateéby the cold
period 19451980.Most comparisoswith this time
periodwill automaticallyappear as warm, and it will
be difficult to decide if modern surface air
temperatures are increasing or decreasing
Comparinginsteadwith the last previous 10 years
overcomes this problenand displays thenodern
dynamics of ongoing chge This decadal approach
also corresponds well to the typical memory horizon
for many people.

In addition the GISS temperature data used for
preparing the above diagramglisplay distinct
temporal instability for data befor¢he turn of the
century (see p.7). Any comparison with the WMO
Wy 2 NI Q -1L9SON3\ theReform ihftuenced
by ongoingmonthly mainly administrativechangs
An unstable value is cleanhpt suited as reference
value Simply omparing with the last previous 10
yearsmakes more sense atisimore usefulSee also
the additionalreflections on page 46.

The different air temperature records have been
divided into three quality classes, QC1, QC2 and
QCS3, respectively, as described on page 7.

In manydiagramsshownin this newsletter the thin
line represents the monthly global average value,
and the thick line indicate a simple running average,
in most cases a simple moving-Bibnth average,
nearly corresponding to three-year average. The
37-month average is calaed from values
covering a range from 18months before to

18 months after, with equal weighgiven to all
individual months

The year 1979 has been chosen as starting point in
many diagramsas this roughly corresponds to both
the beginning o§atellite observations and the onset
of the late 20" century warming period. However,
several of thalata seriehiave a much longer record
length, which may be inspected in greater detail on
www.climate4you.com

Japuary 200G BHANSUrface air tRPeFatAres M dc M

General: For January 2019GISS supplied 5956
interpolated surface aidata points; allvaluesare
used to produce the diagramshownon page 2.
According to the GISS datayet average global
Januarytemperature anomaly was nearly at the
same level asiithe previous month However the
overalldecrease of lgpbal surface air temperatures
sincethe 2016-17 EIl Nifioglobaltemperature peak
persists asillustrated by the diagrams on p. 6.

The Northern Hemispheranomality patternwas
characterised bylarge regional contrasts Most of
North Americavere coldcompared to the previous
10 yearsespecially northern Canadalso southern
Europe and northern Africa waslatively cold. In
contrast, much of Russia, including Siberia, was
relatively warm. Most of Arctizvas cold.The GISS
surface aitemperatures north of 80N still appears

to have an issue witlinterpolation, resulting inan
unrealisticcircularanomalypattern.

Nearthe Equatortemperatures weranainlynearor
belowthe 10yearaverageIn the Pacific, however,
temperatures were somewhat above average.

The Southern Hemispheremperatureswere near
or below the average for theprevious 1lOyears.
However, Australia and New Zealand had air
temperatures above averagén contrast, nuch of
South America was below the 40 temperature
average In the Antarcticamuch ofthe continent
was relatively cold or near the averageSouth of
80°Sthe GISSnomaly pattern is influenced by an
interpolation artefact.


http://www.climate4you.com/

Temperature quality class 1ower tropospheretemperature from satellites updated toJanuary
2019
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Global monthly average lower troposphere temperature (thin line) since 1979 according/&rsity of Alabamat Huntsville, USA. The
thick line is the simple runnir8y-month average.
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Global monthly average lower troposphere temperature (thin line) since 1979 according to accoiemdie Sensing Syste(f¥SS)
USAThe thick line is the simple runni8@monthaverage.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toDe@mber2018
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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 Angl@Climatic Research UfiERY, UK.The thick line is theimple runnind@7-month average
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Temperature quality class 3: GISS and NCDC global surface air temperature, updakaauary 2019
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A note ondatarecord stabilityand -quality:

The temperature diagrams shown abowal have
1979 as starting year. This roughly marks the
beginning of the receng¢pisodeof global warming,
after termination of the previougpisodeof global
cooling from about 1940. In addition, the year 1979
also represats the starting date for the satellite

based global temperature estimates (UAH and RSS).

For the three surface air temperature records
(HadCRUT, NCDC and G888y beginmuch earlier
(in 1850 and 1880respectively, as can be inspected
onwww.climate4you.com

For all three surface air temperature records, but
especially NCDC and Gl&8Bninistrative change®
anomaly values are quite often introducesl;en for
observations many years back in time. Some
changes may be due to the delayed addition of new
station dataor change of station locationwhile
others probably have their origin in chargef the
techniqueadoptedto calculate average values. It is
clearly impossible to evaluate the validity of such
administrative changes for the outside user of these
records it is only possible taote thatsuch changes
appearvery often (se example diagram next page)

In addition, the three surface records represent a
blend of sea surface data collectbg moving ships
or by other means, plus data from land stations of
partly unknown quality and unknown degree of
representativeness for their region. Many of the
land stdaions alsohas beenmoved geographically
during their period of operation their
instrumentationhave beenchanged and they are
influenced by changes in theirear surroundings
(vegetation, buildings, etc.)

The satellite temperature recordalso have treir
problems, but these are generally of a more
technical nature and therefore correctable. In
addition, the temperature sampling by satellites is
more regular andcompleteon a global basithan
that represented bythe surface recordslt is also

important that the sensors on satellites measure
temperature directly by emitted radiation, while
most surface temperature measurements are
indirect, using electronic resistance.

Everybody interested in climate science should
gratefully acknowledge he efforts put into
maintaining the different temperature databases
referred to in the presentnewsletter. At the same
time, however, it is alsomportant to realisethat all
temperature recordscannot beof equal scientific
quality. The simple fact that they to some degree
differ showsthat they cannotall be correct.

On this backgroundand for practical reasons,
Climate4you operatewith three quality classes {1
3) for global temperature records, with 1
representing the highest quality level:

Quality class IThe satellite records (UAH and RSS).
Quality class 2ZThe HadCRUT surface record.
Quality class 3the NCDC and GISS surface records.

The mainreason for discriminating between the
three surface records ibe following:

While both NCDC and GISS often experiengee
large administrative changdgseeexample on p.8)
and therefore essentiallgre unstabletemperature
records, the changes introduced to HadCRUT are
fewer and smallerfFor obvious reasonssdhe past
does not changeany recordundergoing continuing
changescannot describe the past correctlgll the
time. Frequent and large corrections a database
alsosignalafundamental doub@about whatislikely

to representthe correct values.

You can find more on the issue of lack of terg
stability on www.climate4you.com(go to: Global
Temperature followed byTemporal Stability
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Diagram showing the adjustmesinade since May 2008 by tii&ddard Institute for Space Stud{@&SS)USA,
in publishedanomaly values fathe months January 1®@and January 2000.

Note: Theadministrativeupsurge of thetemperatureincreasefrom January 191%0 January 2000 hagrown
from 045 (reported May 20080 0.69°C(reported February 2019 This representan about53%administrative
temperatureincreaseover this period meaning thatnore thanhalf of theapparentglobaltemperature increase
from January 190to January 200Qas reported by GIS8)due to administrativehangesf the original data
since May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated to Deember2018

Temperature anomaly (deg.C)
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Plot showing the average of monthly global surface air temperature estimdefQRUT45ISSNdNCDEand
satellite-based temperature estimateRES MSand UAH MSWU The thin lines indicate the monthly value,
while the thick lines represent the simple runningn®mnth average, nearly corresponding to a runnirg 3
average. The lower panel shows the monthly difference betweeragesurface ai temperature and satellite

temperatures. As the base period differs for the different temperature estimates, they have all been normalised

by comparing to the average value of 30 years from January 1979 to December 2008.

NOTE: Since about 2003, theeeage global surface air temperatuhasslowly beendrifting away in positive

direction from the average satellite temperature, meaning that the surface records show warming in relation to
the troposphere recordsThe reason(s) for this is not entiretjear butcan presumably at least partly be

explained by the recurrent administrative adjustments made to the surface records (se3.p. 7
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Global air temperature linear trendsipdated to Deember 2018
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All in one,Quality Class 1, 2 and 8pdated to Deember2018
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individual temperature estimates, they have all been normalised by comparing with the average value of the initial 120
months (30 years) from January 1979 to December 2008. The blaakyine represents the simple running 37 month (c. 3
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Superimposed plot @uality Class 1, 2 andgBbal monthly temperature estimatéds)AH, RSS, HadCRUT4, GISS and NCDC)

As the base period differs for tlimdividualtemperature estimates, they have all been normalised by compavitigthe
average value of the initial 120 monti&9(years) from January 1979 to Decembd@@8. The heavy black line represents the
simple running 37 month (c. 3 year) mean of the averdgaldive temperature records. The numbers shown in the lower
right corner represent the temperature anomaly relative to ithdividual19792008averages.

Please see notes on page 7 relating to the above three quality classes.

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 thereforemay besomewhatproblematical.

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 as to the overall temperature variations on a
2-3-year scale, although on a shet time scale
there are often considerable differencebetween
the individual recordsHowever, since about 2003
the surface recordsare slowly drifting towards
higher temperatures than theeombined satellite
record (see p. 9).

Theaverage of all five glah temperature estimates
presently showsn overallstagnation, at least since
20022003 There has been rggnificantncrease in
global air temperature since 1998hich however
was affected by the oceanographic El Nifio event.
Also, the recent (201516) El Nifio evenprobably
represens a relatively shoHived spike on a longer
development.The coming years will show if this is
the case or not. Neither has there been a
temperature decreassinceabout20022003

The present temperature stagnation does not
exclude the possibility that global temperatures will
begin to increasesignificantlyagain later. On the
other hand, it alsacemainsa possibility that Earth
just now is passingeoveralitemperature peak, and
that global temperatures will begin to decrease
during the coming yearsAgain, ime will show
which of thesepossibilities is correct.
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Global seasurface temperature updated toJanuary 2019

Global Sea Surface Temperature Anomaly (°C) Analysis Valid 00Z 29 Jan 2019

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W

Plymouth State Weather Center

Sea surface temperature anomaly 29 January 201%ap ource:Plymouth State Weather Cent&eference period: 1977
1991.

Because of the largsurfaceareasnear Equatorthe be ovestated Whenever Earth experiences cold La
temperature of thesurface watein these regionss Nifia or warm El Nifio episodéacific Oceanpajor
especiallyimportant for the global atmospheric heat exchanges takes place between the Pacific

temperature (p. 4-6). No less than 50% of planet Ocean and the atmosphere above, eventually
9F NIKQ&a adzNFI OS PNMBAI30SA &  fskbwingl R in gektimktdsy of otie  global air

temperature.
A mixture of relatively warm andold water in
August2018dominatesmuch ofthe oceansear the However, his does noteflectsimilarchanges in the
Equator In addition parts of the North Atlanticare total heat contentof the atmosphereocean system.
cooling. Presumably, i this will be influendng In fact, global net changescan be smalland such
global air temperatures in the mongtio come. heat exchangemay mainly reflectredistribution of

energy between ocean and atmospheréNhat
matters is the overalltemperature development
when seen oveseveralyears.

However the significance oanyshortterm cooling
or warmingreflectedin air temperatureshould not
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Global monthly average sea surface temperature since 1979 according Matfmmal Climatic Data CentéNCDC), USAage permd:
1901-2000.The thick line is the simple running-@ibnth averagelnsert: Argo global ocean temperature anomaly from floats.

June 18, 2019NCDC has introduceaveralrather large administrative changes to their sea surface temperature record. The overall
result is to produce a record giving the impression of a continuous temperature increase, also thcm@@y. As the oceans cover
about 71% of the entire surfaof planet Earth, the effect of this administrative change is clearly seen in the NCDC record for global
surface air temperature ().



http://www.ncdc.noaa.gov/oa/ncdc.html

Oceantemperature inuppermost100m, updated toDecember2018
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Indian Ocean, vertical mean temperature anomaly 0-100 m depth; NODC, NOAA
3-month and running 39-month average, base period 1955-2010
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North Atlantic heat contentuppermost 700 m updated toSeptember 2018
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North Atlantic temperatures0-800 m depthalong 59N, 30-0W, updated toDecember 2018
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Average temperature along 59 N,-80V, 0800m depth, corresponding to the main part of the North Atlantic Current, using
Argo-data. SourceGlobal Marine Argo Atla®\dditional information can be found in: Roemmibhand J. Gilson, 2009. The
20042008 mean and annual cycle of temperature, salinity, and steric height in the global ocean from the Argo Program.
Progress in Oceanograpt82, 8:100.
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Global ocean temperature 4900 m depth summary, updated tDecember2018
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Summary of average temperature in upperm@900m in different parts of the global oceans, usidggo-data. Source:
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Oceanography82, 81100.
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Global oceamet temperature change since 2004 at different depths, updatedPecember2018
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La Nifa and El Nifio episodaspdated toJanuary 2019
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Warm (>+0.8C) and cold (<0°) episodes for th®@ceanic Nifio Indg¥ONI), defined as 3 month running mean of ERSSTv4
SST anomalies in the Nifio 3.4 regidiN{5°S, 120-17C°W)]. For historical prposes cold and warm episodes are defined
when the threshold is met for a minimum of 5 consecutive-tagping seasons. Anomalies are centred otyBbase

periods updated every 5 years.



http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml
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Troposphere and stratosphere temperatures from satellites, updatedJenuary 2019
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Zonallower tropospheretemperaturesfrom satellites updated toJanuary 2019
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Global monthly average lower troposphere temperature since 1979 for the tropide@ndrthern and southern
extratropics, according toniversity of Alabamat Huntsville, USA.hin lines show the monthly temperatuféhick lines
representhe simple runnin@7-month average, nearly corresponding to a runnBygearaverage. Reference period 1981
2010.
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Arctic and Antarctidower tropospheretemperature, updated toJanuary 2019

Global monthly average lower troposphere temperature since 1979 for the Rotthand South Pole regions, based on
satellite observationdyniversity of Alabamat Huntsville, USAThin lines show the monthly temperatuiihe thick line is
the simple runnin@7-month average, nearly corresponding to a runniBgyearaverage Reference period 1982010.
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