Climated4you update September 2019

Climatedyou.com

Page2:
Pag 3:

Page 4:

Pageb:
Page6:
Pager:

PagelO:
Page 1.
Pagel2:
Pagel4.
Page T:
Page ®:
Page20:
Page 2:
Page 2:
Page 2:
Page?4.
Page?5:
Page26:
Page 7:
Pagez8:
Page31:
Page 5:
Page36:
Page 3:
Page38:
PagedO:
Page4l:
Page 2
Paged3:
Paged4.
Pageds:
Page 2:
Pages0:

Contens:

September2019 global surface air temperature overviexgrsus last 10 years
Comments to theeptember2019global surface air temperatur@verview
September 20d®bal surface air temperature compared to September 2018

Temperature quality class [Lower troposphere temperature from satellites

Temperature guality class 2: HadCRbba surface aitemperature
Temperature quality class@ISS antICDC global surface air temperature

Comparing global surface air temperature and satebiésedtemperatures

Global aitemperaturelinear trends

Global temperaturesAll in one Quality Class 1, 2 and 3

Global sea surface temperature

Oceantemperature inuppermost100m

North Atlantic heat content uppermost 700 m

North Atlantic temperature8-800 m depthalong 59N 30-0W

Global ocean temperatureI®00 m depth summary

Global ocean net temperature change since 2004 at different depths

La Nifia and El Nifio episodes

Troposphere and stratosphere temperatures from satellites

Zonal lower troposphere temperatures from satellites

Arctic and Antarctic lower troposphere temperatures from satellites

Temperature over land versus owverans

Arctic and Antarctic surface air temperatures

Arctic and Antarctic sea ice

Sea level in general

Global sea levdtom satellite altimetry

Global sea level from tide gauges

Snow coverNorthern Hemisphere weekgnd seasonal

Atmospheric specific humidity

Atmospheric C®

Relation between annual change of atm, @@l La Nifia and El Nifio episodes

Phase relation betweeatmospheric C@and global temperature

Global air temperature and atmospheric;CO

Laest 20-yearQClglobalmonthly air temperature change

Sunspot activity and QC1 average satellite glaipéémperature

Climate and history1856-1857: A severe winter in New England




September2019global surface air temperature overviewersus last 10 years

Surface air temperature September 2019 versus last 10yr
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SeptembeR019surface 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@a@éard Institute for
Space Studig&1SSyisingHadl_Reyn_vRcean surface temperatureand GHCNv4 land surface temperatures.
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Comments to theSeptember2019global surface air temperature overviewersus last 10 years

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 changkhis decadal@proach
also corresponds well to the typical memory horizon
for many people.

In addition the GISS temperature data used for
preparing the above diagramsglisplay distinct
temporal instability for data befor¢he turn of the
century (see p.8). 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?

The different air temperature records have been
divided into three quality classes, QC1, QC2 and
QC3, respectively, as describaal pages.

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 calafed 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 seriehave a much longer record
length, which may be inspected in greater detail on
www.climate4you.com

Septémbe2g1B diblval surface hilSendpedaRiresu dhc M

General:For September2019 GISS supplied5956

interpolated surface aidata points; allvaluesare

used to produce the diagramshown on page 2.
According to the GISS datayet average global

monthlytemperatureanomalywasnearly the same
as inthe previous month

The Northern Hemisphemnomality patternwas ¢
as usual characterised byargeregionalcontrasts
Especiallyarge parts oEurope, eastern Siberia and
parts of NorthAmericawere relativelycold, while
Alaska,northern Canada, Greenlap@éastern USA
andregionsaround Mongoliavere relativelywarm.

In the Arctic especially theEuropeansector and
parts of Siberiavas relativelycold, while theentire
North America sector (with Greenland) was
relativelywarm.

Nearthe Equatortemperatures werdargelynearor
belowthe 10yearaverage

The Southern Hemispheremperatureswere near

or below the average for theprevious 10years.
Southern Africa as relativelywarm, as was western
Australia, while most other land areas were
relatively cold or near the averageMost of the
ocean surface in the Southern Hemisphere was
relatively cold or near the 19r temperature
average.In the Antarctica,surface temperatures
were mainly below the 16/ear average, with only
parts of West Antarctica being relatively warm
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September2019 global surface air temperatureompared to Sptember 2018

Surface air temperature September 2019 versus September 2018
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September2019 surface air temperature compared ®eptember 2018Greenyellowred colours indicateegionswhere the present
month was warmethan last year while blue colours indicategions where the present month was cooler than one year\dggations
in monthly temperature from one year to the next has no tangible climatic importance but may nevertheless be intersstohgData

source: Goddard Institute for Space StudiéSISS) usin Hadl_Reyn_v2 ocean surface temperatures, and GHCNv4 land surface
temperatures.
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Temperature guality class 1ower tropospheretemperature from satellites updated toSeptember
2019
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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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Global monthly average lower troposphere temperature (thin line) since 1979 according to accoiemdte Sensing SystefiSS)
USAThe thick line is the simple runni8@month average.
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Temperature quality class 2: HadCRUdbal surface air temperature updated toAugust2019
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Global monthly average surface air temperature (thin line) since 1979 according to accordingitatég Centre for Climate Prediction

and Researchnd theUniversity of East Angl@Climatic Research URiERY, UK.The thick line is theimple running37-month average
Please note that the HadCRUT series is not yet updated bAymust2019.
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Temperature quality class 3: GISS and NCDC global surface air temperature, upda&sptember
2019
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Global monthly average surface air temperature (thin line) since 1979 according to accordingtudttesrd Institute for Space Studies

(GISS)at Columbia University, New York City, USfkg ERSST_wdean surface temperatureShe thick line is the simple runnig-
month average.
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Global monthly average surface smperaturesince 1979 according to according to tiational Climatic Data CentéKCDC), USAhe
thick line is the simple runnir@y-month average



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

A note ondatarecord stabilityand -quality:

The temperature diagrams shown abowal have
1979 as starting year. This roughly marks the
beginning of the recen¢pisodeof global warming,
after termination of the previougpisodeof global
cooling from about 1940. In additipthe year 1979
also represents 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 188(espectively, as can be inspected
on www.climate4you.com

For all three surface air temperature records, but
especially NCDC and Gl&8Bninistrative chagesto
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 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 nexge)

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 stations alsdhas 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 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 representel by the 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 scienceshould
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 ZFhe HadCRUT surface record.
Quality class 3the NCDC and GISS surface records.

The mainreason for discriminating between the
three surface recorslisthe following:

While both NCDC and GISS often experiengee

large administrative changdgseeexample on p.8)
and therefore essentiallgre unstabletemperature

records, the changes introduced to HadQRare
fewer and smallerfFor obvious reasonssdhe past
does not changeany recordundergoing continuing
changescannot describe the past correctlgll the

time. Frequent and large corrections a database
alsosignala fundamental doub@about whatis likely

to representthe correct values.

You can find more on the issue of lack of temporal
stability on www.climate4you.com(go to: Global
Temperatureand proceed taremporal 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@land January 2000.

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

from 045 (reported May 2008)o 0.67°C(reported October2019). This representan about4%%administrative
temperature increaseover this period meaning thatabout half of the apparentglobaltemperature increase
from January 190 to January 200@Qas reported by GIS)due to administrativehangesof the original data
since May 2008
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Comparing global surface air temperatusnd lower troposphere satellite temperaturs;

updated to August2019

Plot showing the average of monthly global surface air temperature estimdefQRUT45ISNdNCDEand
satellitebased temperature estimateRES MSEhdUAH MSY The thin lines indicate the monthly value,

while the thick lines represent the simple runningn®mth average, nearly corresponding to a running 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.
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