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Monitoring Essential Climate Variables (ECVS)
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Annual glacier mass change

. Year (1976-2023) -2 IR 2
Glaciers e
e N \ & e
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“Greenland periphery

5 .-,,,_,.. Scandinavia m I l] ’
all European w ] 1

reg|°ns Sa\)\{ 3 N NS% == e aa . Data: WGMS. Data in metre water equivalent (m w.e.)
net loss of ice [ ol e s e

in 2023

Since 1976,
850 km3

of glacier ice in Europe*
has been lost

Glaciers in

glaciers in the Alps lost
around 10%

of their volume

> / 7Y 0 ”

*European glaciers including central Europe, Scandinavia, Iceland, the Caucasus, Svalbard and Jan Mayen. Total excludes peripheral glaciers in Greenland.
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ERAS has ovdr70,000 userprovidingpetabytesof climate data

an ERAS global reanalysis
31km, hourly from 1940 to 5 days behind time

ERABSwas built on the shoulders of other ECMWF reanalyses
[ 3] (ooemcs ECMWF G A Login-Register
Range (days) when 729-day mean 500hPa height AC (%) falls below threshold Y T —
(b) EUI’OpE ——— ERAS ERA-Interim ERA-40 ERA-15
9_
e v b .. to historical extreme cases ..
3 Dive into this wealth of information :wauhgw_sgl]t -

ERA5 14 February 1941, 18 UTC Iformatiopacit

Soci et al., QJRMS 2024

‘I,
1940 1950 1960 1970 1980 1990 2000 2010 2020
Skill of 10day forecasts initialized from ERA against ERA at verification time

From accurate timely climate monitoring, ..

.. and leading training set for datdriven
weather forecasting and much more ...
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The first year warmer than 1.5°C above the pre-industrial average

Record number of days above 1.5°C in 2024
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</@\ C3S climate prediction: seasonal timescales

may

o DATA PRODUCTS

1M0101

cds.climate.copernicus.eu

C Datasets available in the Climate Data Store
A Atmosphere
o daily andsubdailydata (6h, 12h, 24h)
o monthly statistics (mean, max, min, standard deviation)
o bias corrected data (monthly anomalies)
A Ocean monthly means

C Multi-system retrospective forecasts and reaghe forecasts, the latter
published on & (ECMWF) and 10day of month (the rest)

CDS API

0

Z @
%EAL%% .
" = Y Ju pyter
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£ GRAPHICAL PRODUCTS
][[I] climate.copernicus.egharts/packages/c3s_seasonal/

Products for individual contributing systems and maitstem combination

asonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEPAMA/ECCC
ory of precpitation) MAM 2022

Total precipitation

Nearsurface temperature and wind
Mean sedevel pressure

Sea surface temperature

Sea ice concentration
Geopotential height at 508Pa
Temperature at 85GIPa

Sea surface temperature NINO regions
Sea surface temperature Indian Ocean
Zonal mean wind at 10hPa

Forecast system: | MeteoFrance System8 v
Nominal start date: Aggregation and leadtime:
Variable: | SST indices | Score: [ Comelation | SST index: (10D
System & 10D(IndOCW — IndOCE) SST index (tersperal comecion with ERAS
efcracasts 1993 - 2016, ensemble size = 25

Temporal correlation
Relative Operating Characteristic (ROC) scofe
Ranked Probability Score (RPS)
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@ C3S climate prediction
CRP.& CMIP5

World Climate Research Programme

World Climate Research Programme

Global climate projections

CMIPS daily data on single levels
Global

This catalogue entry provides daily climate projections on single levels from a large number of experiments,
models, members and time periods computed in the framework of the fifth phase of the Coupled Model
Intercompa

one vertical

CMIP6 climate projections
CMIPS Global

Atmosphere (upper air)

This catalog This catalogue entry provides daily and monthly global climate

models, me N . i

intercompa PTOjections data from a large number of experiments, models

onevertical and time periods computed in the framework of the sixth

.q phase of the Coupled Model Intercomparison Project (CMIP6).

CMIP6 data underpins the Intergovernmental Panel on Climate
Change 6th Assessment Report. The use of these data is mostly
aimed at: addressing outstanding scien...

Atmosphere (surface)  Atmosphere (upperair)  Climate projections

Atmosphere (surface)
Climate projections

21 CMIP6-Endorsed MIPs

[

puIP e
Conds/ HighesMip

Gradation  gogions)

Pales

OMIP, FAFMIP /
LSIMIP/ SIMIP,

REMIP, DAMP,

Global

AerChemtip Chemisty | s O
Aerasols e

camp ScenarioMIP.

e

Eyring et al., CMIP6 Overview, GMD, 2016
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Atmosphere (surface)

and projection: data

Climate
[11 Change Service
climate.copernicus.eu
A operational data acces
A quality control
A data tutorials

$

Decadal predictions

Atmosphere (upper air) Climate projections

IMPLEMENTED BY
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- CMIP6 predictions underpinning the C3S decadal prediction prototypes

VA A8 This catalogue entry provides daily and monthly global climate model data from Decadal Climate Predictions Project (DCPP) experiments,
part of the sixth phase of the Coupled Model Intercomparisen Project (CMIP6). The decadal data in the Climate Data Store (CDS) are a
quality-controlled subset of the full DCPP. CMIP6-DCPP data addresses the ability of the climate system to be predicted on annual, m...

& ECMWF

1: South America (SAM)
2: Central America (CAM)

3: North America (NAM)

4: Europe (EUR)

5 Africa (AFR)

6: South Asia (WAS)

7: East Asia (EAS)

8: Central Asia (CAS)

9: Australasia (AUS)

10: Antarctica (ANT)

11: Arctic (ARC)

12: Mediterranean (MED)

13: Middle East North Africa (MNA)
14: South-East Asia (SEA)

1000 2000 3000

n -~ . . . I
Coordinated Regional Climate Downscaling Experiment Beaionimuel)

Regional climate projections

Pracioitaion

CORDEX regional climate model data
on single levels

Europe

Atmosphere (upper air)

Atmosphere (surface)
Climate projections
This catalogue entry provides Regional Climate Model (RCM)
data on single levels from a number of experiments, models,
domains, resolutions, ensemble members, time frequencies
and periods computed over several regional domains all over
the World in the framework of the Coordinated Regional
Climate Downscaling Experiment (CORDEX). The term "single
levels" is used to express that the variables are 2...

p=0.75

20

Hurricane activity
{ACE 10"kn?)

oA

—— Forecast
o — Observed

wer 1970 90 1990 zwa0

1 dio 2020
Central year of 5 year period

Change Service
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<~ Supporting European institutions i the European Environment Agency

Y

Region @

NUTS N ¥ NUTS Regions
O NUTSs 0
O NUTS |
® NUTS 2

TRANSNATIONAL REGIONS

EUROPE ZONES

Lombardia X

Historical variations of seasonal
Tropical Nights in Lombardia
(Summer (JJA))

Interactive plot showing the deviations of the
historical seasonal Tropical Nights from the
1981-2010 average (also called 'Anomaly')

Based on the requirements of EEA, the European
Climate Data Explorer (ECDE) allows exploration the
C3S Climate Impact Indicators at the Pan European
scale, down to EUROSTAT NUTS 2 (242 European

o based on the ERAS reanalysis. reg I 0 nS)
o ¢KS 9/59 &dzLLI2 NI a 99! Qa (
e L “!wz“w“ on Adaptation, and member states / regions

e I climate adaptation planning

Summer (JJA) ‘

Scenar o Historical and projected evolution of The ECDE prOVIdeS
seasonal Tropical Nights in . . .

Lombardia Summer (1K) A Access to key climate hazard information

e T derived from an ensemble of bmltJusted

S s (6% by ofocrnce) EURGCORDEX projections (updated when
next gen of CORDEX available via CDS)

A 37 published indicators

— A Consistency in reference periods, future

periods and emission scenarios across
e . _ , A LYF2NXYFGAZ2Y F2NJ 9 dzNP LJ
e : . - > c.g RCP4.5 RCP8.5 All s¢ reglons
‘ Projected trend of seasonal Tropical A For mOSt Indlcators, yearly UpdateS

¥ DOWNLOAD

Change in Tropical Nights (days)

5 B — :
a -36 -24 -12 0 12 24 3%

Nights in Lombardia (Summer
(JJA))

Interactive plot showing the 30-year rolling
average of the seasonal Tropical Nights
deviation from the 1981-2010 average, values

are the median and likely values (66%

using C33eanalyse$o monitor climate
hazards

IMPLEMENTED BY

https://climate-adapt.eea.europa.elen/knowledgefeuropeanclimate-data-explorer
(opemicis &3
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This activity is aimed at aiding the EIB in their own climate risk screening and assessments of investment project

<~ Supporting European institutions i the European Investment Bank

NACE code, sensitivity mat C3Sbased hazard matrix

country hazard filter, econo connecting hazards to clima

| f 1 1 1 d 1 Category Chronic Hazards Acute Hazards
I etl m e etC - I m paCt I n I Ca'to rs Changing temperatures (air, freshwater, Heat wave
marine)
Telmtp:rature ) Heat stress Cold wave frost
relate Temperature variability Wildfires
Permafrost thawing

-\ /- Changing wind patterns Cyclone, hurricane, typhoon
Wind-related Storms (including blizzards, dust and

sandstorms)

EIBC3S partnership to connect Sectors & Subsédimetedmpact Indicators Tornadoes

Changing precipitation patterns and types | Drought

their evolution in time: current & under climate scenarios (ain, hail, snowfice)
Precipitation or hydrological variability Heavy precipitation (rain, hail, snow, ice)
Water - related Ocean acidification Flood (coastal, fluvial, pluvial, ground water)
Saline intrusion Glacier Lake outburst

Sea level rise
Water stress

Coastal erosion Avalanche
\\ / i N i
solid-mass related So! degr.adatuon Land.s ide
Soil erosion Subsidence
Solifluction

EIB Climate Risk Assessment Classification of climate related
A Data interface to ECMWF

A EIB owned risksed rules < B hazards as defined by the EU
A Geospatial analysis in partne Taxonomy regulation

PROGRAMME OF THE
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Evaluation and Quality Control

Renewed EQC function in CDS Quality Assurance

Seasonal forecast monthly Updated on 9 August 2024 Data Management %
) —— statistics on single levels
o~ =0 o This entry covers single-level data aggregated on a monthly time
- '““’;; - resolution. Seasonal forecasts provide a long-range outlook of
B ,/ A9 changes in the Earth system over periods of a few weeks or months, Data records e
— as aresult of predictable changes in some of the slow-varying
components of the system. For example, oc...
Metadata ~
Seasonal forecasts  CopernicusC35  Global Future Past Present E—
Atmosphere (surface)  Atmosphere (upper air) \/ DiSCOVe ry a nd Use

" Interoperability

Quality Assurance

Documentation v

2

Discovery and Use
Criterion Verification method Result Comments
Lo . 3.1.1 Metadata fromdecoded  Information from grib files are extracted Criterion fully . Requirements fully met
GRIB files include: originating ~ with grib tools (link) and checked foradata met
EQG/ISlon Fa'per pUb“Shed centre; version; variable sample. [
names and units; geolocation https://confluence.ecmwf.int/display/ECC/
Are our climate data fit for your purpose? B A M .S. information, time information ~ GRIB+tools ]
3.1.2 Metadata in NetCDF Metadata from sample tests are extracted  Criterion not The netcdf format is an
. , files include: Originating (e.g. with netcdf tools like ncdump) and fully met experimental version and
Dick DEE, André Obrego n,d nd Carlo Buonte mpo centre; version; variable examined. provides limited amounts of
names and units; geolocation metadata, e.g. information
. T information, time information. about originating centre and
Online Publication: 02 Aug 2024 system version might be
. missing.
DOI: https://doi.org/10.1175/BAMS-D-23-0295.1
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The Climate Data Store: cds.climate.copernicus.eu

Climate Data Store Datasets Applications User guide Live Background
PROG MME = % PN G st & 0
- THE EUROPEAN UNION (Opermcus G 5 ere W"‘ ECMWF R Login - Register _
Datasets bearch e )
Climate Data Store Datasets Applications User guide Live Background
Wefound 121 results (G Rt ] Sort by Last updated v
Info. 26Sep2024 Watch our Forum for Announcements, news and other discussed topics.
Filter by ERAS5-Land hourly data from 1950 to present
Updated today
Product type ~
ERAS5-Land is a reanalysis dataset providing a consistent view of the
evolution of land variables over several decades at an enhanced resolution
Provider ~ compared to ERAS. ERAS5-Land has been produced by replaying the land
o . . . N f the ECMWF ERAS cli lysis. Reanalysis combi
Dive into this wealth of information about the Earth's et with obse. climatereanalysis, Reanalysis combines
N Sector ~
past, present and future climate o)
Spatial coverage ~ ( tand (hydrolog nd (physics) )
Temporalcoverag  Climate Data Store Datasets Applications User guide Live Background

Variable domain

System status

07:54:25 UTC | 2025-03-21

®

Registered o Running o) Queued Running N Queued Users
users c&  ysers = ysers requests requests Waiting

101086 443 1487 453 6599 1057

¥ Downloads

120 T8 250K
HoTe 400K
100 TB

0 TE 350K
80 TB 300K
7018 0K
60 TB

gl 200K
40718 150K
30 T8

2018

1078

0

100K
50K
0

Mar 11 Mar 12 Mar 14 Mar 16 Mar 17 Mar 18 Mar 19
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Easy -to -use applications (C3S)

Climate pulse Climate atlas

8 April 2024 Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIP6 - Change - Warming 2°C - Annual - rel. to 1850-1900
Mean temperature CMIP6 ARG Regions -

Climatology and Changes  Global warming levels

SCEERN0EBaaA

https://atlas.climate.copernicus.eu/atla
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Easy -to -use applications (C3S)

Global Trend Monitor

€3S global temperature trend monitor

POWERED BY THE

How close are we to reaching a global warming of 1.5°C?

Reaching 1.5°C of global warming above pre-industrial levels - a limit agreed under the Paris agreement - may feel like a very
distant reality, but it might be closer than you think. Experts suggest it is likely to happen between the late 2020s and the early
2050s. See where we are now and how soon we would reach the limit if the warming centinued at today's pace.

B Application (R FAQs [ Glossary @ Sourcecode

Global warming reached an estimated 1.37°C in December 2024,

If the 30-year warming trend leading up to then continued,
global warming would reach 1.5°C by February 2030.

Extrapolate from: December 2024

February 2024 July 2024 December
20°C
15 15°C
________ 1.37°C,
10
05
00— —
Dec  Feb
2024 2030
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

—— Temperature trend —o— Observed temperature change since pre-industrial times IPCC likely estimate IPCC projections

(D) Use the slider to explore how the 30-year average rate of global warming has ch d
date at which global

time, and how
reach 1.5°C.

upon each 30-year linear trend changes the

000

https:// apps.climate.copernicus.églobal
temperaturetrend-monitor/?tab=plot

PROGRAMME OF THE

The new ERAS Explorer

Explore ey

How do dif

- "—\"1|\\

I -

S,

\

Temperature [°C]
DAILY  CLIMATOLOGY  1991-2020
((WARSAW, MASOVIAN VOIVODE.

A ‘What's shown?

Explore
L) = Sty oy v

rgob Auegrg 100
,"/ % Temperature (30 year average) [°C] 60 ' ' '
N7 - — g
g - E -10 30 40
e 30 20 0 wo® -

https://era-explorer.climate.copernicus.éu
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@ Atmosphere

Monitoring Service

atmosphere.copernicus.eu ads.climate.copernicus.eu

SECMWF

We provide consistent and quality-controlled information related to air
pollution and health, solar energy, greenhouse gases and climate forcing,
everywhere in the world.

Q0BG
00033

CAMS 7

CAMS provides open & free
Information products based
on Earth Observation about:

w

past, current and near
future (forecasts) global
atmospheric
composition;

the ozone layer;
European air quality;

emissions and surface
fluxes of key pollutants
and greenhouse gases;

solar radiation:

climate radiative
forcings.




CAMS information flow

Earth Observation
from satellite (>75
instruments) and in
situ (regulatory and
research)

7/

CAMS users
e A Applications
PR A l A Policy products

IFS 40km (oper) / 80km (rean) Globe

l v View 1 5 Goy ar pollivon
fproneen W GDeBUKAK dally forecas
AN

e g 1 lll‘)lm

CAMS main operational data
assimilation and modelling systems

Health advice for

<, high or very high pollution »

The

Weather

Channel

11-member
ensemble
10km

15
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