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Summary of observations:

1: Observed average global air temperature change last 30 years is about +0.15°C per decade.
If unchanged, additional average global air temperature increase by year 2100 will be about +1.2°C.

2: Tide gauges along coasts indicate a typical global sea level increase of about 1-2 mm/yr.

Coastal sea level change rate last 100 year has essential been stable, without recent acceleration.

If unchanged, global sea level at coasts will typically increase 8-16 c¢cm by year 2100, although many
locations in regions affected by glaciation 20,000 years ago, will experience a relative sea level drop.

3: Since 2004 the global oceans above 1800 m depth on average have warmed about 0.07°C.
The maximum warming (about 0.2°C, 0-100 m depth) mainly affects oceans near Equator,
where the incoming solar radiation is at maximum.

4: Changes in atmospheric CO, follow changes in global air temperature.
Changes in global air temperature follow changes in ocean surface temperature.

5: There is no perceptible effect on atmospheric CO, due to the COVID-related drop in GHG
emissions. Natural sinks and sources for atmospheric CO, far outweigh human contributions.
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October2020 global surface air temperature overview

General: This newsletter contains graphsnd
diagramsshowing a selection of key meteorological
variables, if possible updated to the most recent
past month. All temperatures are given in degrees
Celsius.

In the mapon pagedt-5, showing the geographical
pattern of surface air temperaturanomalies the
last previous 10 years are used as reference period.

The rationale for comparing with this recent period

The year 1979 has been chosenstting 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 data series have a much longer record
length, which may be inspectad greaker detail on
www.climate4you.com

October2020surfaceair temperature

instead of the official WMO s®F f f SR Wy 2NXI f Q

period 19611990, is that the latter period is
affected by the cold period 1945980. Most
comparisons \th this period will inevitably appear
as warm, and it will be difficult to decide if modern
temperatures are increasing or decreasing.
Comparing instead with the last previous 10 years
overcomes this problem and clearer displays the
modern dynamics of oraing dange. This decadal
approach also corresponds well to the typical
memory horizon for many people and is now also
adopted as reference period by other institutions,
e.g. the Danish Meteorological Institute (DMI).

In addition, most temperature databas diplay
temporal instability for data before the turn of the
century (see, e.g., ®). Any comparison with the
WMO reference period 1961990 will therefore be
influenced by such ongoing monthly changes of
mainly administrative nature. An unstable valis
clearly not suited as reference value. Simply
comparing with the last previous 10 years is more
useful as reference for modern changes. See also
additional reflections on page 47.

The different air temperature records have been
divided into three qulity cdasses, QC1, QC2 and
QC3, respectively, as described on page

In many diagrams shown in 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 movidg-month average,
nearly corresponding to a thregear average. The
37-month average is calculated from values
covering a range from 18 months before to
18 months after, with equal weight given to all
individual months.

General: For October 2020 AIRS has o yet
published satellite observations, butGISSupplied
15956 interpolated surface air data points.
According to mosttemperature databases, the
October 2020 global average air temperature
anomalywaslower than inthe previous month.

The Northern HemispherelO-yr temperature
anomality pattern (p¥) was characterised by
regional contrasts, mainly controlled by the
dominant jet stream configurationMost of North
America andvestern Europeavas relatively coldas
were parts ofsouthern Asia In contrast, most of
northern- and eastern Europe westernRussia and
easternSiberia had temperates above thelO-yr
average.Ocean wisemost of the Greenland Sea,
Norwegian Sea, anéastern North Atlanticwas
relatively cold, whilethe central Nath Atlantic and
eastenmost and westernmost North [edic Ocean
were relativelywarm. In the Arcti¢ generally warm
conditions prevailed, except for the Alaskand
Atlantic sectors, which was relatively cold

Near the Equatotemperatures were mostly near or
below (especially in the Pacific Oceghg 10year
average.

The Southern Hemispher¢égemperatures were
largelynear or below the average for the previous
10 years.Only major parts of South America,
southernmost Africa, and New Zealandad
temperatures above the 16yr average.In the
Antarcticrelatively cold conditions prevailed, except
for some coastal gions in East Antarctic®cean
wise, temperatures were relatively low, except for
someregionsbetween10°S and 305.



http://www.climate4you.com/

October2020qglobal surface air temperature overviewersusaverageOctoberlast 10years

Surface air temperature October 2020 versus October last 10yr
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October2020surface air temperature compared thaaverageof Octoberoverthe last 10 yearsGreenyellowred colours indicate areas
with higher temperature than th&é0-yearaverage, while blue colours indicate lower than average temperatlras sourceGoddard
Institute for Space Studi¢&1SS) usg Hadl_Reyn 2ocean surface temperatures, and GHCNv4 land surface temperatures.



October2020global surface air temperature compared ©ctober2019

Surface air temperature October 2020 versus October 2019
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October2020surface air temperature compared @ctober2019 Greenyellowred colours inaiate regionswhere the present month
was warmerthan last year while blue colours indicategions where the present month was cooler thest year Variations in monthly
temperature from one year to the next has no tangible climatic importance but mngrtheless be interesting to studyata source:
Goddard Institute for Space Stud{&SS) using Hadl_ReyRocean surface temperatures, and GHCNv4 land surface temperatures.



Temperature quality class 10ower tropospheretemperature from satellites updated to October
2020
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Global monthly average lower troposphere temperature (thin line) since 1979 accordingv&sity of Alabamat Huntsville, USA. The
thick line is the simple runnir8y-month average.
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Globalmonthly average lower troposphere temperature (thin line) since 1979 according to accoréieqitie Sensing Syste(fi¥SS)
USAThe thick line is the simple runni8@monthaverage.



http://www.atmos.uah.edu/atmos/
http://www.remss.com/

Temperature quality class 2: HadCRUdbal surface air temperature updated toSeptember2020
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Global monthly average surface air temperature (thin line) since 1979 according to accordingitmtlyg Centre for Climate Prediction
and Researchnd theUniversity of East Angl@Climatic Reearch Uni{CRU), UK.The thick line is theimple runnind37-month average



http://hadobs.metoffice.com/
http://hadobs.metoffice.com/
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Temperature quality class 3: GISS and NCDC global surface air temperature, updddetbber 2020
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Global monthly average surface smperature since 1979 according to according to tiational Climatic Data CentéKCDC), USAhe
thick line is the simple runnir@y-month average
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Global monthly average surface air temperathin line) since 1979 according to accogdio theGoddard Institute for Space Studies

(GISS)at Columbia University, New York City, USHg ERSST_v4 ocean surface temperatiifes thick linesithe simple running 37
month average.



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

A note ondatarecord stabilityand -quality:

The temperature diagrams shown abowdl have
1979 as starting year. This roughly marks the
beginring of the recenepisodeof global warmiig,
after termination of the previougpisodeof global
cooling from about 1940. In addition, the year 1979
also represents the starting date for the sateHite

based global temperature estimates (UAH and RSS).

For the three surface air temperature records
(HadCRUT, NCDC and G188y beginmuch earlier
(in 1850 and 1880respectively, as can be inspected
on www.climate4you.com

For all three surface air temperature records, but
especially NCDC and Gl&8ninistrative change®
anomaly values are quite often introduced, even
affecting observationsmany years back in time
Some changes may be due to the delayed addition
of new station dataor change of stdon location,
while others probably have their origin in chasgé

the technique implemented to calculate average
values. Itis clearly impossible to evaluate the valid
of such administrative changes for the outside user
of these recordsit is only pssible tonote thatsuch
changesquite often are introduced(se example
diagram next page)

In addition, the three surface records represent a
blend of sea surface datllectedby 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 stations alsdhas beenmoved geographically
during their period of operation instrumentation
have beenchanged and they are influenced by
changes in theirnear suroundings (vegetation,
buildings, etc.)

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

important that the sensors on satellites measure
temperature directly by emitted radiation, while

most modern surface temperature measurements

are indirect, using eleabnic resistance.

Everybody interested in climate science should
gratefully acknowedge he big efforts put into
maintaining the different temperature databases
referred to in the presentnewsletter. At the same
time, however, it is alsomportant to reali® that 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,
Climate4youtherefore operates with three quality
classes (83) for global temperature reads, with 1
representing the highest quality level:

Quality class IThe satellite records (UAH and RSS).
Quality class 2Zfhe HadCRUTidace 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 changdseeexample on fL0),

and therefore essentiallgre unstabletemperature
records, the changes introduced to HadCRUT are
fewer and smdér. For obvious reasonssdhe past
does not changeany recordundergoing continuing
changescannot describe the past correctlgll the
time. Frequent and large corrections a database
inevitablysignala fundamental doubtabout whatis
likely to repesentthe correct values.

You can find more on the issue of lack of temporal
stability on www.climate4you.com(go to: Global
Temperature and then proceed to Temporal
Stability).



http://www.climate4you.com/
http://www.climate4you.com/
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May 2008 by ti&oddard Institute for Space Stud{€@&SS)USA,

Theadministrativeupsurge of theemperatureincreasdrom January 191% January 2000 hagrownfrom 045

(reported May 2008)to 0.66°C (reported Novenber 2020. This represent@an about 47% administrative
temperatureincreaseover this periogd meaning thatalmosthalf of the apparentglobaltemperaure increase
from January 190 to January 200@Qas reported by GIS)due to administrativehangesof the original data
since May 2008


http://www.giss.nasa.gov/

Comparing global surface air temperatusnd lower troposphere satellite temperaturs;
updated to September2020
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Plot showing the average of monthly global surface air temperature estimdtefQRUT451SNnd NCDEand
satellite-based temperature estimateRES Uand 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 betaeeragesurface air temperature and satellite
temperatures. As the base period differs for the different temperature estimates, they have all been normalised
by comparing to the average vaof 30 years from January 1979 to December 2008.


http://www.climate4you.com/GlobalTemperatures.htm#HadCRUT TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#GISS TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#NCDC TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#RSS MSU TempDiagram
http://www.climate4you.com/GlobalTemperatures.htm#UAH MSU TempDiagram
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Global air temperature linear trendsipdated to September2020
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Diagram showing the latest 5, 10, 20 andy8dinear annual global temperature trend, calculated as the slope of the linear
regression line through the data points, for two sateHitased temperature estimates (UAH MSU and RSS MSU).
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Diagram showing the latest 5, 10, 20, 30, 50, 70 andyH20 linear annual global temperature trend, calculated as the
slope of the linear regrems line through the data points, for three surfasased temperature estimates (GISS, NCDC and
HadCRUT4).



All in one,Quality Class 1, 2 and 8pdated to September2020
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Superimposed plot @uality Class 1 (UAH and R@8&hal monthly temperature estiates. 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. The blaakyine represents the singplunning 37 month (c. 3

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 2HIURSS and HadCRUT4) global 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 20 months (30 years) from January 1979 toddelser 2008. The heavy black line represents the simple running

37 month (c. 3 year) mean of the average oftlalee temperature records. The numbers shown in the lower right corner
represent the temperature amoaly relative to the individual 1972008averages.
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Superimposed plot @uality Class 1, 2 andgBbal monthly temperature estimatéds)AH, RSS, HadCRUT4, GISS and NCDC)
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As the base period differs for tlimdividualtemperature estimates, they have all been normalised by compavitigthe
average value of the initial 120 month3((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 repesent the temperature anomaly relative to thlividual19792008averages.

Please see notes on pafeelating to the above three quality classes.

Satellite- and surfacebased temperature estimates
are derived from different types aheasurements
and comparing them directly as in thebove
diagrans therefore may besomewhat dubious

However, as both types of estimate often are
discussed togetherin various news mediathe
abovecompositediagrans may nevertheless be of
interest. In fact, the differentypes of temperature
estimates appear to agree as to the overall
temperature variations on a-3-yearscale, although
on a shorer time scale thereare oftenconsiderable
differences between the indvidual records
However, since about 2003 the surfaceomtsused

to bedrifting towards higher temperatures than the
combinedsatellite record but this overall tendency
wasmuchremovedby themajor adjustmentof the
RSS satellite series 2015(see lower diagram on

page 5)

The combined records (diagramabove) suggesta
modestglobal air temperaturencreaseover the last
30 years about 0.5°C per decadelt should be
noted that the apparent temperature increase since
about 2003 at least partlys the result of ongoing
administrative adjustments (page%. At the same
time, the temperature recordsconsideredhere do

not indicate any temperature decrease over the last
20 yearsSee also diagram on pag@.4

The presenttemperature developmentdoes not
exclude the possibility that global temperatumresy
begin to increasesignificantlylater. On the other
hand, it alsodemainsa possibility that Earth just now
is passing @& overalltemperature peak, and that
global temperaturesnay begin to decrease&uring
the coming years.

As alwaystime will show which ofttesepossibilities
iS corect.
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Global sea surface temperatureipdated toOctober2020

Global Sea Surface Temperature Anomaly (°C)

Analysis Valid 00Z 27 Oct 2020
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Plymouth State Weather Center

Sea surface temperature anomaly 27 October2020 Map urce:Plymouth State Weather Cent&®eference period: 1977

1991.

Because of the largsurfaceareasnearEquatot the
temperature of thesurface wateiin these regionss
especiallyimportant for the global atmospheric
temperature (p. 6-8). In fact, no less tharb0% of
LI I ySid 9FNIKQa &dzNFI®S
and 30S. Now, relatively warm surface ater is
mainly found in the northern hemisphere.

A mixture of relatively warm andcold water
dominates much of the ocean surface but with
notable differences from month to monthAll such
ocean surface temperature changewill be
influendngglobal air tenperatures irthe monthsto
come. At the moment a newlLa Niflaepisode
appears to be developing the Pacific Ocean

The significance ofany shortterm cooling or
warmingreflectedin air temperatureshould not be
overstated Whenever Earth experiences cold La
Nifia or warm El Nifio episodéBacific Ocegnsee

- INB) majok heat dxéhahbeiakd Racedbaniieknithe

Pacific Ocean and the atmosphere abos@gner or
later showing up in estimates of the global air
temperature.

However this does notnecessarilyreflect similar

changes in the total heat content of the

atmosphereocean system. Infact, global net

changescanbe smalland suchheat exchangemay

mainly reflect redistribution of energybetween

ocean and atmospher&Vhat matters is the overall
temperature development when seen oveseveral
years.


https://vortex.plymouth.edu/mapwall/sfc/sst/ssta.png
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Global monthly average lower tropaisere temperature over oceans (thin line) since 1979 accordidgit@rsity of Alabamat Huntsville,
USA. The thick line is the simple runridgnonthaverageInsert: Argo global ocean tempéuae anomaly from floatsdisplaced vertically
to make visual compé&on easier
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http://www.atmos.uah.edu/atmos/
http://www.uea.ac.uk/
http://www.cru.uea.ac.uk/
http://www.cru.uea.ac.uk/cru/bground/
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NCDC global ocean surface temperature anomaly, latest version published
NCDC global ocean surface temperature anomaly, May 2015 version =
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Global monthly average sea surface temperature since 1979 according featiienal Climatic Data CentéNCDC), USRase period:
1901-2000.The thick line is the simple running-Bibnth averagelnsert: Argo global ocean temperature anomaly from floaisplaced
vertically to make visual compariseasier.

June 18, 201NCDC has introduceaveralrather large admiistrative changes to their sea surface temperature record. The overall
result is to produce a record giving the impression of a contmteEmperature increase, also in theentury. As the oceans cover
about 71% of the entire surface of planet Eatlig effect of thisadjustmentis clearlyreflectedin the NCDC record for global surface air
temperature (p7). The preadjustment recad is shown in red in the above diagram.



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

Oceantemperature inuppermost100m, updated toJune2020
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_| 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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World Oeans vertical average temperaturel®0 m depth since 1955. The thime indicates8-month values, and the thick line represents
the simple running 3®nonth (c. 3 year) average. Data sourb&AA Natioral Oceanographic Data CentODC). Base period 1955

18 2010.
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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 temperaturel00 m depth since 1955. The thin line indis&enonth values, and the thick line represents the
simple running 3%9nonth (c. 3 year) average. Datasce:NOAA National Oceanographic Data Ce®DC)Base period 1952010.



http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/
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Atlantic
Ocean vertial average temperature-200 m depth since 1955. The thin line indis&enonth values, and the thidine represents the
simple running 39nonth (c. 3 year) average. Data sourt®AA National Oceanaaphic Data CentgiNODC)Base period 1953010.

Indian Ocean vertical average temperatur@@ mdepth since 1955. The thin line indiceBemonth values, and the thick line represents
the simple running 3®nonth (c. 3 year) average. Data sourbEDAA National Oceanographic Data Cerid®DC)Bas period 1955
2010.



http://www.nodc.noaa.gov/
http://www.nodc.noaa.gov/

