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Reanalysis
Using a combination of observations and
I computer models to recreate historical

Satellites climate conditions.

Providing information about the
Earth's surface and its atmosphere from

spaceborne orbit.

In situ
‘ 7 Measurements from an instrument located
Model-based estimates e _\ at the point of interest, such as

Using the laws of physics and statistics aland station, at sea or in an aeroplane.

to build large-scale models of
environmental indicators.

Three periods of exceptionally
'w warm weather led to record-
breaking high temperatures

gas conc
.. One of the wettest Novembers on 11 of the 12 warmest years have The amount of a gas contained in a certain volume of i
record brought precipitation of up to occurred since 2000
' four times the normal amounts €0, increase by about
= 0.6% per year A

|
in atrnospheric concentrations

CH, increase by about
0.4% per year A

in atmospheric concentrations

+ Heat and
> cold stress

River
discharge

Concentrations (column-averaged mixing ratios)

) - The number of days with high heat stress levels are estimated from satellite data for CO, and CH,
Across Europe, river discharge was lower than average increasing in hnthv:nnhem gand southem Europe. covering 2003-2019

for two thirds of the year.

Gpemicus B . ECMWF

Euwope’s eyes on Earth



Data-driven climate information for communication
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KEY MESSARGES

+ 2019 wus the warmest year an reourd, very clasely followe try 2014, 2015 and 2018
+ 110 the 12 wermest years i Europe have cocurred since 2000,

+ The whale of Europe was warmer then aversge, except for 2 few sl aress.

+ The largest annus] tempersture anomalies were in central ard esstern Eurape.

* All seasans were wermer than everage, with summer being the fourth wermest since st least 1979,

+ Annusl mesn minimum and meximum deily temperatures were warmer than average almost everywhere in Euoge, vith
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DATA SUPPLIER:

2019 in context

Europe annual temperature anomalies 1979-2019

1882 1986 1990 1894 1688 2002 2006 2010 2014 2018

¥ b Data sourcs: ERAS. Reforenca pariod: 1881.2010

Quality Assured information and tools for users
ranging from scientists to practitioners and policy

makers. GPQEQESEHE HEb .| ECMWF




European state of the climate

Climate Gomres G

European
State of the.
Climate 2018 a

Change . . g STRIE AN
published annually in April since 2018 Sk
Three periods of exceptionally
V’ warm weather led to record-
\ breaking high temperatures
11 of the 12 warmest years have
occurred since 2000
———— o‘ One of the wettest Novembers on
record brought precipitation of up to Greenhouse gas concentrations
€O, increase by about
0.6% per year A
in atmospheric concentrations
CH, increase by about
0.4% per year A
v H eat and in atmospheric concentrations
# cold stress

The number of days with high heat stress levels are
increasing in both northern and southern Europe.

» climate.copernicus.eu/ESOTC

0 Concentrations (column-averaged mixing ratios)
estimated from satellite data for CO, and CH,
covering 2003-2019

B . £ECMWF



Climate
Change

'"‘Wum i

EuropeAN  [RHSTLG
OF THE

nd seasonal

average.

CLIMATE

SUMMARY
II I ||||h||||| II|||||||

ZECMWF

Surface s temperatire ancenaly for Eurcpe, relative o 1981-2010

» climate.copernicus.eu/ESOTC

tate of the climate

Spotlight on... Climate indicators About us Contact é

11 of the 12 warmest years have

occurred since 2000

European temperature

Over the last four decades, temperatures in Europe
have shown a clear warming trend
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AL S Soil moisture values in 2019 Cooler and more sea ice than in
were the second lowest since recent years
at least 1979

European wet European Arctic
and dry conditions
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European state of the climate — Main sections

Change

WHATWEDO / CLIMATEBULLETIN / EUROPEAN STATE OF THE CLIMATE / 2019 / EUROPEAN TEMPERATURE
ESOTC 2019 | CLIMATE IN 2019 | GENERAL

European temperature

§ . 2019 IN CONTEXT | ANNUAL TEMPERATURE | SEASONAL TEMPERATURES | MAXIMUM AND MINIMUM TEMPERATURES
sl v f
< Back to ESOTC home KEY MESSAGES

About v

e 2019 was the warmest year on record, very closely followed by 2014, 2015 and 2018.
Climate in 2019 | General A~ o 11 of the 12 warmest years in Europe have occurred since 2000.

3 pean temperature

\ European wet and dry conditions . - -
: ,_»_» e e All seasons were warmer than average, with summer being the fourth warmest since at least 1979.

European Arctic

* The whole of Europe was warmer than average, except for a few small areas.

o The largest annual temperature anomalies were in central and eastern Europe.

* Annual mean minimum and maximum daily temperatures were warmer than average almost everywhere

in Europe, with maximum temperatures generally showing larger anomalies than minimum temperatures.

Climate in 2019 | Events v
— Climate in 2019 | Spotlight on... v
5 1 = ) 3 DATA INTHIS SECTION
-1 ¢ Headline Climate Indicators v 2019 in context

TYPES OF DATA USED | REFERENCE PERIOD:

¥ i, @1981—2010

I
ERAS SURFACE AIR TEMPERATURE >

E-OBS SURFACE AIR TEMPERATURE OT‘

» climate.copernicus.eu/ESOTC Gpﬁmlf,%%ﬁ | .| ECMWF

Europe annual temperature anomalies 1979-2019
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About the c:,lata and analysis

“Climate in 2019 sections of

the Climate in 2019. The ‘about the data’ sections for the giobal and European Climate Indicators' can be found on

d’ dedicated pages for each indicator

y i this is marked in

v Annual definition
Annual

other statistics for to December of each year.
Seasonal definition
"e L For maps showing seasonal values for 2019 winter, December 2018 - February 2019 (DJF); spring. March 2019 - May 2019 (MAM); summer, June 2019 - August 2019 (JJA); autumn, September 2013 - Novemnber 2019 (SON). For
A i K P e
.~ Region definitions q
surface air temperature, precipitation and soil moistu
= Deta | Documentation
i
% ERAS global adelayof ths The is hourly, but for this report the ‘monthly means.
of daily means’ are used. gridis~31km N320), but & 0 for surface air

soil seaice

ERAS surface air temperature

defined on all of the \nd

2ll values are shown.

Used in European temperature, European Arctic

» climate.copernicus.eu/ESOTC

European state of the climate — The data & CDS
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Your feedback helps us to improve the service.

ERAS hourly data on single levels from 1979 to present

Overview  Downloaddata  Documentation  View

ERAS s the fith generation ECMWF atmospheric reanslysis of the global cimate.
Reanalysis combines model data with observations from across the world into a
globally complete and consistent dataset using the laws of physics. This principle,
called data assimiation, is based on the method used by numerical weather
prediction centres, where every so many hours (12 hours at ECMWR) 3 previous
forecast is combined with newly available abservations in an optimal way to produce a
new best estimate of the state of the atmosphere, called analysis. from which an
updated, improved forecast s issued. Reanalysis works in the same way, but at
reduced resolution o allow for the provision of & dataset spanning back several
decades, Reanalysis does not have the constraint of issuing timely forecasts, 5o there
is more time to collect observations, and when going further back in time, to allow for the ingestion of improved versions of the original
‘observations, which all benefit the quality of the reanalysis product.

The assimilation system is able to estimate biases between observations and to sift good-quality data from poor data. The laws of physics
allow for estimates at locations where data coverage i low, such as for surface temperature in the Arctic. The prowision of estimates at each
#id p d the globe for each regular output time, over a long period. always wsing the same format, makes reanalysis a very
convenient and popular dataset to work with.

arou

Contact
copernicus-suppont@ecrwitint
Licence

Licence to use Copernicus Products
Publication date

20180614

References

DO 10.24381/cds adbb2da7

Related data

Essential climate variables for assessment of climate variability from 1979 to present

WARNING: Files for ERAS adjusted surface air temperature were affected by an error in the processing affecting mean and
anomaly values for the period from 1979 to 2014. ERAS and ERA-Interim 12-month running mean statistics were affected by a

minor bug, These problems have now been corrected. Users who have previously downloaded the affected data are advised

1o re-download the files - see for more

Overview  Downloaddata  Documentation  View

The Essential Climate Variables for assessment of dimate variability from 1979 10 sutus sewrgsmes oty b At 2018 e 1581910

present dataset contains a selection of climatologies, monthly anomalies and monthly LT - }
mean fields of Essential Climate Variables (ECVs) suitable for monitoring and k - 3
assessment of cimate variability and change. Selection criterla are based on accuracy Y @ .

and temporal consistency on monthly to decadal time scales. The ECV data products
n this set have been estimated from climate reanalyses ERA-Interim and ERAS, and.
depending on the source. may have been adjusted to account for biases and other gy : a —
knawn deficiencies. Data sources and adjustment methods used are described in the

Product User Guide, as are various particulars such as the baseline periods used to

calculate monthly ckmatologles and the corresponding anomalies.

The C3s monthly dimate icus.eu/climate-bulietins) provides an assessment of the monthiy state of the climate
with an emphiasis on the European geographical domain, This data record is used as the basis for these monthly bulletins

More details about the products are given in the Documentation section.

Contact
copemicus-support@ecmfint
Licence

Licence to use Copernicus Products
Publication date

20181107
Related data

Thesmmal comfort indices derived from
ERAS reanalysis
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@ Adding links in the chain

Climate

DATA SUPPLIER:

EUROPEAN
Quality Assured information and tools for users
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CDS applications — solidifying the connection data =2 info
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C3S monthly climate bulletin explorer

Documentation  Source code

This application delivers an interactive version of the monthly Copernicus dlimate bulletins o on temperature. It allows the user to explore the dataset
beyond the aggregated regions - the globe and Europe - that are covered in the bulletin. It presents a map showing monthly average temperature
anomalies over the entire globe. with respect ta the period 1981-2010. When clicking on one of the highlighted regions, time-series of temperature
anomalies averaged over the selected region are shown

i

Your feedback helps us to improve the service

Contact
copernicus-support@ecmwt.int

Licence

The maps and graphs generated are based on the Essential Climate Variables for assessment of climate variability

3

om 1979 to present dataset. Licence to use Copernicus Products

. b !
List of user-selectable parameters > o
Publication date
« Year and month: from Jan 2013 to present
—
Description of the graphical output 2019-10-25
The application presents a map of the globe with monthly average temperature anomalies displayed for the chosen year and month. which the user may select from a dropdown menu located at the top of the Related applications

application Selectable regions an the map are highlighted by thicker borders: selecting a region generates a timeseries of monthly and 12-mo
over the selected region. The selectable nationalregional layer may be changed by zooming in and out on the main map, showing In sequ
EUrostat NUTS 0 administrative levels) and European regions (NUTS 2).

ate Data Stor

hiy climate bulletin explorer

More detalls abou

e products are given in the Documentation section.

Surface air temperature anomalies relative to 1981-2010
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V2 in development
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@ Communicating beyond C3S — EURONEWS Climate Now
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Change > A
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Watch later  Share

“warmest winter on record in Europe”

/
CLIMATE

NOW

I » ) 141745 & Youlube =F

> https://www.euronews.com/programs/climate-now (opermicus '@ == | €ECMWF
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stakeholders
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Change

Surface temperature
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Sea ice

Sea level

Ice sheets

Glaciers and sea level

Greenland ice sheet

(opernious

Wildfires

River discharge Heat and cold stress
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