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March 2018global surface air temperature overview

Surface air temperature anomaly 2018 03 vs last 10yr
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March 2018surface air temperature copared to theaverageof 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&1SS)sing ERSST_v4 ocean surface temperatures
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Comments to theMarch 2018qglobal surface air temperature overview

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

In the above maps showing the geographical
pattern of surface air temperaturesthe last
previous 10 years angsed as reference period

The ationalefor comparing with this recent paxd
AYyaaSIR 2F GKS 2FFAOALI ¢
1990, is that the latter period is affeateby the
cold period 1948.980.Most comparisors with this
time periodwill automaticallyappear as warm, and
it will be difficult to decide if modern surfacerai
temperatures are increasing or decreasing
Comparinginsteadwith the last previous 10 years
overcomes this problenand displays thenodern
dynamics of ongoing changeThis decadal
approach also corresponds well to the typical
memory horizon for many pegxe.

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 witlthe WMO
Yy 2 NXY I £ Q -19SNshtigeieforavidflaemced
by ongoingmonthly mainly administrativechanges
and not suited as reference Comparing with the
last previous 10 years is more useful.

The different air temperature records have been
divided into three quality classes, QC1, QC2 and
QC3, respectively, as deibed on page 7.

In manydiagramsshownin this newsletterthe thin
line represents the monthly global average value,
and the thick line indicate a simple running
average, in most cases a simple movingr&hth
average, nearly corresponding to #iree-year
average. The 3ihonth average is calculated from
values covering a range from b&nths before to
18 months after, with equal weighgiven to all
individual months

The year 1979 has been chosen as starting point in
many diagrams as this roughly corgponds to
both the beginning of satellite observations and the
onset of the late 2 century warming period.
However, several of thelata serieshave a much
longer record length, which may be inspected in
greater detail onwww.climate4you.com

March 2018global surface air temperatures
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General: For March 2018 GISS supplied 6145

interpolated surface aidata points; allpublished
valuesare used to produce the diagrams on page 2.
The averageglobal temperatue anomalywasnear
the averagefor the previous10 years according to
the GISS data

The Northern Hemisphemas againcharacterised
by markedregional differenceg¢see p. 2)Especially
Europe, Russiand Siberia were relatively cqldut
alsomostof USA had temperatures below average
In contrast, Alaska and parts of Canadaere
relatively warm In the central Arctic region
temperatures were below averagalthough the
GISSsurface airtemperatures north of 80N still
appears to be affected by interfation artefacts.

The Arctictemperature effects of the strong
inflow of warm airfrom southern latitudesn late
Februaryhave now completely dissipate®ee also
the description on page 3 in the report for February
2018 and the diagram on p.Z in the present
report.

Near the Equatortemperatures were on average,
belowthe 10yearaverage and especially over the
oceans In the easternPacificOcean temperatures

are nowclearly displaying the effects of aoming

La Nifia episode

The Southertdemispherdemperatureswere near

or below the average for theprevious 10years.
There were no regions showirgjrong anomalies
compared to the average of the previous 10 years.
In the Antarctic, most of the continent was
relativelywarm, apart from someoastal regions
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Temperature quality class 1ower tropospheretemperature from satellites updated toMarch
2018
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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 toFebruary2018
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Temperature quality class 3: GISS and NCDC glabbice air temperature, updated tdMlarch 2018
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtdthtesd Institute for Space Studies

(GISS)at Columta University, New York City, U88ing ERSST_v4 ocean surface temperatliresthick line is the simple runniBg-
month average.
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A note ondatarecord stabilityand -quality:

All temperature diagrams shown above have 1979
as starting year. This roughly marks the beginning
of the recent period of global warming, after
termination of the previous period of global cooling
from about 1940. In addition, the year 1979 also
represents the starting date for the satellibmsed
global temperature estimates (UAH and RI%)r.
the three surface air temperature records
(HadCRUT, NCDC and GISi®y begin much
earlier {n 1850 and 1880respectively, as can be
inspected onvww.climate4you.com

For all thre surface air temperature records, but
especially NCDC and Gl&&ministrative changes
to anomaly values are quite often introduced, even
for observationsmany years back in time. Some
changes mape due to the delayed addition of new
station data, while others probably have their
origin in a change of technique to calculate average
values. It is clearly impossible to evaluate the
validity of such administrative changes for the
outside user of thes records it is only possible to
note that such changes appeavery 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 statsoof
partly unknown quality and unknown degree of
representativeness for their region. Many of the
land stations have also moved geographically
during their existence, and their instrumentation
changed and they are influenced by changes in
their surroundngs (vegetation, buildings, etc.)

The satellite temperature recordalso have their
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 records.Also
important is that the sensors on satellites measure
temperature directly by emitted radiation, while
most surface temperature measurements are
indirect, using electronic resistance.

Evenpody interested in climate science should
gratefully acknowledge he efforts put into
maintaining the different temperature databases
referred to in tke presentnewsletter. At the same
time, however, it is alsomportant to realisethat all
temperature reords cannot beof equal scientific
guality. The simple fact that they to some degree
differ showsthat they cannotall be correct.

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

Quality class 1The satellite records (UAH and RSS).
Quality class 2ZFhe HadCRBT surface record.
Quality class 3the NCDC and GISS surface records.

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

While both NCDC and GISS often eiqrae quite
large administrative changdseeexample on p.8)
and therefore essentiallgre unstabletemperature
records, the changes introduced to HadCRUT are
fewer and smallerFor obvious reasonssdhe past
does not changeany record undergoing continuing
changescannot describe the past correctlgll the
time.

You can find more on the issue of lack of temporal
stability on www.climate4you.com(go to: Global
Tempeature, followed byTemporal Stabilify
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Diagram showing the adjustment made since May 2008 byGibddard Institute for Space Stud{€@&SS)USA,
in anomaly values fahe months January 19land &nuary 2000.

Note: Theadministrativeupsurge of thetemperatureincreasefrom January 191%0 January 2000 hagrown

from 045 (reported May 2008)to 0.68°C (reported April 2018. This representan about 5% administrative

temperature increaseover this period meaning thatmore thanhalf of the apparent (as reportecby GISS)
globaltemperature increase from January I®tb January 2000 is due to administratiseangesof the original

datasince May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated to February2018
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Plot showing the average of monthly global surface air temperature estimdefQRUT45ISSNdNCDEand
satellitebased temperature estimateRES MSBhdUAH MS) The thin lines indicate the monthly value,
while the thick lines represent tisgmple running 3-fonth average, nearly corresponding to a runnirg 3

average. The lower panel shows the monthly difference betaeeragesurface air temperature and satellite
temperatures. As the base period differs for the different temperature astgnthey have all been normalised
by comparing to the average value of 30 years from January 1979 to December 2008.

NOTE: Since about 2003, the average global surface air tempehatssteadilybeendrifting away in positive
direction from the avemge 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 madétte surface records (see p8J.
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Global air temperature linear trendsipdated to February2018
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Diagram showing the latest 5, 10, 20 andy80linear annual global temperature trend, calculated as the slope of the
linear regression line througheidata points, for two satellitbased temperature estimates (UAH MSU and RSS MSU).
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HadCRUT4).



All in one,Quality Class 1, 2 and 8pdated to February2018
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Superimposed plot duality Class 1 (UAH and R&8Ial monthly temperature estimates. As the baseiqubdiffers for

the 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 heavy black line represents the simple running 33 month (c.
year) mean of the average dfoth temperature records. The numbers shown in the lower right corner represent the
temperature anomaly relative to the individual 19Z008averages.
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Superimposed plot of Quality Class 1 and 2 (UAH, RSS and Hadgl&har /Monthly temperature estimates. As the base
period differs for the 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. Theltaekfine represents the simple
running 37 month (c. 3 year) mean of the average ofhaie temperature records. The numbers shown in the lower right
corner represent the temperature anomaly relative to the individual Z3¥X®averages.
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Superimpose plot of Quality Class 1, 2 and global monthly temperature estimate®JAH, RSS, HadCRUT4, GISS and
NCDC)As the base period differs for tidividualtemperature estimates, they have all been normalised by comparing
with the average value of the ingti 120 months 30 years) from January 1979 to DecemB868. 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 temperatan@maly relative to théndividual19792008averages.

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 measuments, and that
comparing them directly as done in the diagram
above thereforemay besomewhatproblematical.
However, as both types 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 shent time scale
there are often considerable differencebetween
the individual recordsHowever, since about 2003
the surface recals are slowly drifting towards
higher temperatures than the satellite records (see

p. 9).

The average of all five global temperature
estimates presently showan overallstagnation, at

least since 2002003 There has been no
significantincrease inglobal air temperature since
1998, which however was affected by the
oceanographic EI Nifio evenflso, the recent
(201516) El Nifio events likely to representa
relatively shortlived spike on a longer
development.The coming years will show if this is
the case.Neither has there been a temperature
decreasesince 20022003

The present temperature stagnation does not
exclude the possibility that global temperatures will
begin to increase again later. On the other hand, it
also remains a possibility that Earth just now is
passing a temperature peak, and that ghbb
temperatures will begin to decreasduring the
coming yearsAgain, tme will show which of these
possibilities is correct.






