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Juy 2015qlobal surface air temperature overview

Surtace air temperature anomaly 2015 07 vs last 10yr
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Juy 2015 surface air temperature compared to tlerageof the last 10 yearsGreenyellowred colours indicate areas with higher
temperature than thelO year average, while blue colours indicate lower than average temperatures. Data s@a@dard Institute for

Space Studig$I1SS)
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Comments to theJuy 2015qglobal 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 last previous 10
years(20052014)are used as reference period

The reason for comparing with this recent period
AYAGSIR 2F GKS 2FFAOAL ¢
1990, is that the latter period jsrofoundlyaffected

by the cold period 1944980. Most comparisors
with this time periodwill obviouslyappear as warm,
andit will be difficult to decide if modern surface air
temperatures are increasing or decreasing
Comparinginsteadwith the last previous 10 years
overcomes this problenand displays the modern
dynamics of ongoing change

In addition the GISS temperaturdata used for
preparing the above diagramsglisplay distinct
temporal instability for data befor¢he turn of the
century (see p.7). Any comparison witlthe WMO
Wy 2 N £ Q -198MNshtigeiRforeidflaemced
by ongoing monthly changs of the socalled
Wormak)  LJS &hH & RoX suited as reference
Comparing with the last previous 10 years is more
useful.

In manydiagramsshownin this newsletterthe thin
line represents the monthly global average value
andthe thick line indicate a simple runniagerage

in most cases a simple moving-Bibnth average,
nearly corresponding to 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 199 has been chosen as starting point in
many diagramsas this roughly corresponds to both
the beginning of satellite observations and the onset
of the late 20" century warming period. However,
several of thedata seriehave a much longer record
length, which may be inspected in greater detail on
www.Climate4you.com

Juy 2015global surface air temperatures

General The averageglobal air temperaturewas
closeto the averagefor the last ten years

The Northern Hemispherewvas characterised by
regionalair temperaturecontrasts especially in the
Northern Hemisphereas usual Much of North
America, the North Atlantic and Europe with
western Russidiad below average temperatures
Siheria angABgiay teMpEEaLes Tear @i c w
above average Most of the Arctic had below
average temperatures

Nearthe Equatortemperatures wereabove average
in most of the Pacifiand the Indian Ocearlrhe

western Pacific and thétlantic sector had below
average temperature. Otherwise, this region
generally had temperatures near the 199806

average.

The Southern Hemispheréemperatures were
mainly nearaverage2005-2014 conditions.Most of
South America andparts of Africahad above
average temperatureswhile most ofAustraliahad
below average temperatureMost of the Antarctic
continenthadbelow average temperatures

Note on change maddune 18, 2015Please note
that NCDC has introduced a number of rather large
administrative changes to their sea surface
temperature record (p. 12). The overall result is to
produce a record giving the impression of a
continuous temperature increase, also in the 21st
century. As the oceans cover about 71% of the entire
surface of planet Earth, the effect of this
administrative change is clearly seen in the NCDC
record for global surface air temperature (p. 6).
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Temperature quality class 10ower tropospheretemperature from satellites updated toJuly2015
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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 runnir8y-month average.
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Global monthly average lower troposphere temperature (thin line) since 1979 according to accoemdie Sensing Syste(f¥SS)
USAThe thick line is the simple runniB@month average.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toJune2015
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Global monthly average surface air temperature (thin line) since 1979 according to accordingitmitbge Centre for Climate Prediction

and Researchnd theUniversity of East Angl@Climatic Research URiERY, UK.The thick line is theimple running37-month average
VersionHadCRUTlue) is now replacing HadCRUT&d). Please note that this diagram is not yet updated beydmte2015



http://hadobs.metoffice.com/
http://hadobs.metoffice.com/
http://www.uea.ac.uk/
http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/

Temperature quality class 3: GISS and NCIloGad surface air temperature, updated tduy 2015
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtdttesrd Institute for Space Studies
(GISS)at Columbia University, New York City, UB#e thick lie is the simple running7-month average.
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Global monthly average surface smperaturesince 1979 according to according to thiational Climatic Data CentéKCDC), USAhe
thick line is the simple runnir@y-month average
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June 18, 201NCDC has introduced a number of rather large administrative changes to their sea surface temperature r&2ord (p.
The overall result is to produce a record giving the impressiarcoftinuous temperature increase, also in the 21st century. As the
oceans cover about 71% of the entire surface of planet Earth, the effect of this administrative change is clearly sB&D@ tleeord

for global surface air temperature above.

A note ondatarecord stabilityand -quality:

All temperature diagrams showabove 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 satellitmsed
global temperature estimates (UAH and R$®).
the three surface air temperature records
(HadCRUT, NCDC and Gl&8y start much earlier
(in 1850 and 1880), as can be inspected on
www.climate4you.com

Fa all three surface air temperature records, but
especially NCDC and Gl&8ninistrative change®
anomaly values are quite often introduced, even for
observations many years back in time. Some
changes may be 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 administrativehanges for the outside user of
these recordsit is only possible tmote that such
changes appeawery often (se example diagram
next page) In addition, the three surface records
represent a blend of sea surface data collected
moving ships or by otheneans, plus data from land
stations of 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.

The satellite temprature recordsalso 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 byhe surfacerecords.

All interested in climate science should gratefully
acknowledgehie big efforts put into maintaining all
temperature databases referred to in ehpresent
newsletter. At the same time, however, it is also
realistic tounderstandthat all temperature records
cannot beof equal scientific qualityThe simple fact
that they to some degrediffer clearly signals that
they are notall correct.

On this backgroundand for practical reasons,
Climatedyouhas decided to operate with three
guality classesl{3) for global temperature records,
with 1 representing the highest quality level:

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

The main reasons for discriminating bewvethe
three surface records are the following:

1) While both NCDC and GISS often experigaite
large administrative changes and therefore
essentiallyare unstable temperature records, the
changes introducedo HadCRUT are fewer and
smaller. For obvious reasons,sathe past do not
changeanunstable record cannalescribe the past
correctlyall the time

2) A comparison with the superior Argo float sea
surface temperature record shows that while
HadCRUT usessea surface record (HadSST3) nicely
in concert with the Argo recotdhis isapparently

not the case for the other two recordsee, e.g., the
diagram on page 14

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

Note: The administrativeupsurge of thetemperature increasebetween January 191%nd January 2000 has
grown from 045 (reported May 2008)to 0.69°C (reported August 2015, representingan about 55%
administrative temperaturéncreaseover this periogd meaning thamore thanhalf of the apparent temperature
increase from January 1910 January 2000 is due to administratisleangef the original datasince May 2008
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Global air temperature linear trendsipdated toJune2015
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Diagram showing the latest 5, 10, 20 and 30 yr linear annual global temperature trend, calculated as the slope of the linear
regression line through the data points, for two satelb&sed temperature estimates (UAH MSU and RSS MSU).
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All in one,Quality Class 1, 2 and 8pdated toJune2015
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Superimposed plot @uality Class 1 (UAH and R§8bal monthly temperature estimates. As the base period differs for the
individual temperature estimates, they have all been normalised by comparingheithverage value of the initial 120
months (30 years) from January 1979 to December 2008. The heavy black line represents the simple running 37 month (c.
year) mean of the average of all five temperature records. The numbers shown in the lower nigintrepresent the
temperature anomaly relative to the individual 197988 averages.
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Superimposed plot dpuality Class 1 and 2 (UAH, RSS and HadCRIobd) monthly temperature estimates. As the base
period differs for the individual temperature esttes, 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 runnir
37 month (c. 3 year) mean of the average of all five tempee records. The numbers shown in the lower right corner
represent the temperature anomaly relative to the individual 22988 averages.
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Superimposed plot @uality Class 1, 2 andgBbal monthly temperature estimatéds)AH, RSS, HadCRUT4, GISSI@bxC)
As the base period differs for tlredividualtemperature estimates, they have all been normalised by compavitigthe
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simple running 37 month (c. 3 year) mean of the average of all five temperature records. The numbers shown in the lowe

right corner represent the temperature anomaly relative to ithdividual19791988averages.

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 typeof 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, although onshorter
time scale thereare oftenconsiderable 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, 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
during the coming yearsTime will show which of
thesetwo possibilities is correct.
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Global sea surface temperatureipdated toJuy 2015

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

RTG_SST Anomaly (0.5 deg X 0.5 deg) for 31 Jul 2015
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Sea surface temperature anomaly 31 July2015.Map source: National Centers for Environmental Prediction (NOAA).

Because of the largsurfaceareasnear Equatorthe
temperature of thesurface watein these regionss
especiallyimportant for the global atmospheric
temperature(p.4-6).

Relativelywarm water is dominating the oceans
near the Equator, ands influendng global air
temperaturesnow andin the montrsto come.

The significance ofany suchshort-term cooling or
warmingreflectedin air temperatureshould not be
over stated Whenever Earth experiences cold La
Nifia or warm El Nifio episod@é2acific Oceanmpajor

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 noteflectsimilarchanges in the
total heat contentof the atmosphereocean system.
In fact, global net changescan be smalland such
heat exchangemay mainly reflectredistribution of

energy between ocean and atmospheréVhat

matters is the overalltemperature development
when seen ovea number ofyears.
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http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/
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WCDC global occean surface temperature anomaly, |atest version published |
NCDC global ocean surface temperature anomaly, May 2015 version
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Global monthly average sea surface temperature since 1979 according Mattomal Climatic Data CentéNCDC), USAa&e period:
1901-2000.The thicKine is the simple running 3vionth averagelnsert: Argo global ocean temperature anomaly from floats.

June 18, 2019NCDC has introduced a number of rather 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 in the 21st s¢méuogeAns
cove about 71% of the entire surface of planet Earth, the effect of this administrative change is clearly seen in the NCE€ recor
global surface air temperature (f).



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

Ocean heat contenuppermost100and 700 m updated toMarch 2015
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Global monthly heat content anomaly (GJ/m2) in the uppermost 700 m of the oceans since January 1955. Daationate:
15 Oceanographic Data Cen{BiCDC).
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
08 e e e b bcc oo e b b o b b 1 06
_| World Oceans, 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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1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
World Oceans vertical average temperaturé@ m depth since 1955. The thin line indicatadghth values, and the thick line represents

the simple running 3®nonth (c. 3 year) average. Data sourbEDAA National Oceanographic Data Cerfd®DC). Base period 1955
2010.



http://www.nodc.noaa.gov/cgi-bin/OC5/3M_HEAT/heatdata.pl?time_type=3month700
http://www.nodc.noaa.gov/cgi-bin/OC5/3M_HEAT/heatdata.pl?time_type=3month700
http://www.nodc.noaa.gov/
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_| Pacific 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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Pacific Ocean vertical average temperatur@d® m depth since 1955. The thin line indicatadhth values, and the thick line regents
the simple running 3#nonth (c. 3 year) average. Data sourbE)AA National Oceanographic Data Cerfid®DC)Base period 1955

2010.
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_| Atlantic 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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AtlanticOcean vertical average temperaturel00 m depth sire1955. The thin line indicaterBonth values, and the thick line represents
the simple running 3%nonth (c. 3 year) average. Data sourb)AA National Oceanographic Data Cerfid®DC)Base period 195
2010.



http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/
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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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Indian Ocean vertical average temperatur@@ m depth since 1955. The thin line indicatedth values, and the thick line represents

the simple running 38nonth (c. 3 year) average. Data sourbE)AA National Oceanographic Data Cerfid®DC)Base period 1955
17 2010.



http://www.nodc.noaa.gov/
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North Atlantic heat contentuppermost 700 mupdated toMarch 2015
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Global monthly heat content anomaly (GJ/m2) in the uppermost 700 m dfdtte Atlantic (660W, 3665N, see map abovyeocean since
January 195. The thinline indicatesnonthly values, and the thick line represents the simple running 37 month (c. 3 year) average. Data
source:National Oceanographic Data Cen(BiODC).



http://www.nodc.noaa.gov/cgi-bin/OC5/3M_HEAT/heatdata.pl?time_type=3month700

