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@ Climate and emergencies
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Emergency management service
Climate change service Climate change service
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In situ observations

Climate

change  Service: Providing users with full access to the in situ instrumental data
record, in usable form

o \ satellites
Oi 4 4
: _rockets ~ 2

' radiosonde
' ozone sonde
pilot balloonsE

-f&aircraft (chemistry)

--------

aircraft

I : Radfiosonde
total ozone / remote sens instruments
. in-situ air chemisi
[] .
surface stations (temperature, pressure, wind, radiation, turbic 5
marine observations (sea surface temperature etc. ) '

Lidar/ Microwave-,

1900 1920 1940 1960 1980 Sheler U Srotomgiers  Rado- Wi
(;rlxiﬁns ‘ & ' i metry profiler

s;mace t;bs. water 4 4
aaaaa vapor

GDEEH!EH% |l oo | S ECMWF




Climate reanalysis: ERAS5

Climate
Change

« Atmosphere/land/wave parameters
« 31 km global resolution, 137 levels
« Hourly output from 1979 onward

« Using 2016 ECMWF forecast system
« Using improved input observations
 Ensemble data assimilation method
« Uncertainty estimates for all ECVs

Data release plan:

Nov 2017 Test data (Jan-Feb 2016)
Dec 2017  Hourly data from 2010 - 2016
Jun 2018 Daily updates at short delay
Oct 2018 Complete from 1979 onward
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@ C3S seasonal forecasts - Introduction

Climate : : :
Change Aim: to generate seasonal forecast products based on the best information

available, to an operational schedule, and make them publicly available.

~ ECMWF

Q[

Horizontal grid: global 1deg x 1deg
Ensemble size:
* Forecasts: 50 members
e Hindcasts: ~25 members x 24 years (1993-2016)

Met Offlce Variables
* Surface
ﬂ Cllmate Change * 7 vars every 6h
Service * +30 vars every 24h
* Pressure (11 levels, from 925 hPa to 10 hPa)
 8varsevery1l2h

// Agreed NetCDF specification C35S-0.1 (based on CF)
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@ Climate Data Store — CDS

- ~— The CDS contains
6 ernicus @ClimateChange e
4dn. Service IEERN observations, global and

regional climate reanalyses,

Climate Data Store (CDS)

global and regional climate
projections and seasonal
forecasts.

The Copernicus Climate Data Store supports scientists, policy makers and businesses by providing authoritative, quality-assured information about
the past, current and future states of the climate in Europe and worldwide.

Discover data and resources in our catalogue

PER
The CDS is designed as a

distributed system, providing
improved access to existing
datasets through a unified
web interface

o i
‘1‘ ~ = - =
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Access the €3S Climate Reanalysis Access Greenhouse Gases data
Access Sea Ice data products
(ERAS) products
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Home Search Datasets

Search Results

Help & support

v Sort by
Relevancy

Title
9 Product type
¥ Variable domain
9 Spatial coverage

9 Temporal coverage
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Store

Searching and Browsing Functions

Dataset Site

Mediterranean delayed-time sea surface heights and derived variables

This Mediterranean sea dataset is a Level-4 Essential Climate Variable (ECV) product and Climate Data Record (CDR). It was
brokered by ECMWF Copernicus Climate Change Service (C3S) and produced by t...

Global delayed-time sea surface heights and derived variables

This global sea dataset is a Level-4 Essential Climate Variable (ECV) product and Climate Data Record (CDR). It was brokered
by ECMWF Copernicus Climate Change Service (C3S) and produced by the CLS/...

Black sea delayed-time sea level anomalies and derived variables

This Black sea dataset is a Level-4 Essential Climate Variable (ECV) product and Climate Data Record (CDR). It was brokered
by ECMWF Copernicus Climate Change Service (C3S) and produced by the CLS/C...

Southern hemisphere sea ice concentration from satellites for the period 2015
onwards

This sea ice concentration dataset is a Level-3 Essential Climate Variable (ECV) product and Interim Climate Data Record
(ICDR) produced by EUMETSAT OSI SAF using passive microwave data (PMW) from t...

Northern hemisphere sea ice thickness for the period 2002-2017

The sea ice thickness dataset is a Level-3 Essential Climate Variable (ECV) product and Climate Data Record (CDR) brokered
by ECMWEF Copernicus Climate Change Service (C3S). The sea ice thickness is ...

Login/register
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Climate Data Store

Climate Discovery and Retrieve Functions Gridded Satellite Observation Example
ange

Europe’s eyes on Earth Service

- Tl .
4" Climate Change
opemcs U e e ==

Home  Searc atasets Help & support
Search Results

Mediterranean delayed-time sea surface heights and derived variables \

Heievaney s

Mediterr

» = ) e iy and de
(opermicus (7 gimseganee B

Home Search Datasets Help & support

Overview Download data Validation and verification Documentation Sample application

Mediterranean delayed-time sea surface heights and derived variables

This Mediterranean sea dataset is a Level-4 Essential Climate Variable (ECV) Lic
product and Climate Data Record (CDR). It was brokered by ECMWF Copernicus
Climate Change Service (C35) and produced by the CLS/CNES DUACS satellite ! Contact
R R Lice Overview data and i i sample
altimeter production system. Within the production process, the long-term — copernicus-support@ecmwr.int .,::‘:":‘_‘"’""'r- Xt and i
stability and large scale changes are built upon the records from the reference Re P o e Oua Rcong
missions (TOPEX-Poseidon, Jason-1, Jason-2 and Jason-3). The additional T T T e S @  Dateinterval License R the perod 2o 2.2017
missions (ERS-1, ERS-2, Envisat, CryoSat-2, SARAL/AltIKa and Sentinel-3A) are -0 -016 -0l -0OB 004 00 .04 Blat start: End: Licence to use Copernicus products
homogenized with respect to the reference mission and contribute to improve ang 19930101 = 20770106 L Related data

the sampling of mesoscale processes, provide the high-latitude coverage and increase the product accuracy. The steady number of
. . . 3 . Black sea delayed-time sea level
satellites used in the constellation contributes to the long-term stability of the sea level record. @ verisbies I

Sea level anomalies and derived variables are computed with respect to a twenty-year mean reference period (1993-2012) where up-to-

date altimeter standards are used to estimate the sea level anomalies with mapping algorithms dedicated to this region. Contrary to © absolute dynamic topography and

related variables
near-real time and interim sea level products, the stability and accuracy of the delayed-time product make it adapted to climate

applications. This product is delayed about 4-5 months due to the timeliness of the input data, the centred processing temporal window B Termsofuse ®

and the validation process. Any modification of past input data, or of the processing chain, will provoke the issuing of a new version of

the whole dataset. These products were previously distributed by AVISO+. Details on the altimeter and processing algorithms, validation Use of each dataset is governed by the terms of use for each one.
results and uncertainties are available in the Algorithm Theoretical Basis Document (ATBD), the Product User Guide and Specification Accept the licenca touse Copericus products
(PUGS) and the Product Quality Assessment Report (PQAR) in the Documentation section. Vou must accept the terms before submitting a request

Keywords: Altimetry, Sea Level, Climate, Currents, Ocean Topography

Metadata

Horizontal coverage: artesian projection)

Horizontal resolution:

Temporal coverage: From Januar

Temporal resolution: Daily

Data format: NetCDF Opernlcus m European | ) ECMWF
Data type: GRID Emmpels eyes on Earth Commission A" 4
T —  — — — — — — —  — — —— — — — — ———————— ——————
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Home Search Applications  Your requests

Your requests

All Queued Failed Unavailable

In progress

Product

» Greenhouse gases: Methane

»  Surface soil Moisture

» SIS Gridded indicators of change in annual streamflow

»  Global glaciers elevation changes and mass balance

Data

Service IFEEEY

Help & support

Complete

Store

Submission date -

2017-11-30 11:34:42

2017-11-30 11:29:02

2017-11-22 11:04:53

2017-11-22 10:59:54

End date

2017-11-30 11:40:56

2017-11-30 11:29:03

2017-11-22 11:05:01

2017-11-22 10:59:54

Duration

0:06:14

0:00:00

0:00:07

0:00:00

User Requests and Download Functions

CEDRIC BERGERON

Auto refreshed : 15:17:55

Size

206.4 MB

968.7 KB

61.7 MB

145.8 KB

Delete selected

Status

& Downl

& Downl

X Downl

& Download

v

(ooemcs (e

Mediterranean delayed-time sea surface heights and derived variables

o Docementation

Sample spication Contact

tne License

Related data

OpErniCUs

Euwrope’s eyes on Earth
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Toolbox

Toolbox editor

Climate
Change

Applications Data Documentation

~ workspace
Test plot swicca
02 Plot Map-1
01 Retrieve Sample Data
02 Plot Map
21 Anomaly
~ examples
01 Retrieve Sample Data
02 Plot Map
03 Plot Line
04 Plot Location
11 Monthly Mean and Standard Deviation
12 Climatology
21 Anomaly
22 Anomaly Time Reference
31 Trends
41 Regrid
51 Indices GOD
52 Indices CSU
61 Zonal Mean Winds
- 71 ECV Total Column Ozone
72 ECV Sea Ica Fraction

Gl
Gl
Gl
G
(i}

02 Plot Map-1 Console History

20

22
23
24
25
26

@app.output.figure()
def plot_map(variable, time):

Retrieve data over a defined time range and plot average on a map.

dataset = ct.catalogue.sample('ERA-Interim', variable, 'month')
dataset_sel = ct.util.select(dataset, time=time)
dataset_mean = ct.util.average(dataset_sel, 'time')

projection = cp.crs.Robinson()
fig = cp.figure(subplot kw={'projection': projection})
cp.geomap (
dataset_mean, pcolormesh_kwargs={'cmap': 'RdBu_r'}, fig=fig,
#

: Plot Map

returi

Plot Map

time = 2018-06-01
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Variable

Total_precipitation v
Time

2018 v



@ Climate Data Store - implementation

Climate

Change * Ongoing physical implementation:

_ On-Premises Private Cloud :

* CloudFerro Phase |l and Il
— 32 compute servers (230, 4 GHz cores and 64 GB RAM)
— 100 TB SSD and 900 TB HDD

rhicus I oo | €SECMWF



Data Store- Toolbox
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Climate data store

Climate
Change

~

RO AR T > O >

¥ o SN\

1) to provide practical examples of how C3S in general and CDS in

partiCUIar could deliver information of relevance to Specific sectors. ” //,
2) To actas benchmarks of good practice. :’f’ﬁet a?},’tej’”
3) To document users needs, and whenever possible address those.

-_—ta™

In particular SIS contract should develop and make available
sector-relevant indicators and tools that were either unavailable or
inaccessible before.

Gpﬁm,i&?:..tdﬁ HEb . €ECMWF
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Integrating climate and energy scenarios

Energy projections

GPQF.”QH%

. © Countries Clusters
\

to learn how well prepared our s ,
infrastructure is to cope with the climate e =en - v
of the future. Will the renewable ) T :
dominated energy mix of the future able e 5 son
to cope with the expected change in the T :
energy demand profile? ot mren v R g
eHW1 ~ eHW2 ~ eHW3 % 50k

© Countries

Time Period

Variables

Variable Type

Temporal
Resolution

(opermicus ~ The ECEM Demonstrator

Clusters
Historical
Energy 3| ?

Demand

Power

1 day

Click and drag in the plot area to zoom in. Hold Shift and drag to pan earlier/later.

Italy | Projections Solar (PV only) Energy | RCM2 | eHW4 | RC... & & X

Solar (PV only) (SOL) Energy (NRG) =

Feedback

——— 2030 2040 2050 2060
France - Historical Demand
) = ~ — >
d =
eEa Demand (DEM) Power (PWR) = YL\ 5 £
Click and drag in the plot area to zoom in - : ‘
90k Projections Solar (PV only) Energy | RCM2 | eHW4 | RCP8.5 at
\v.fd 13en 2015 ([ 31 Dec 2065 ()
WY
80k e @ 1« <« 1January 2015 = = »
v # Legend OMWh R 0.4TWh
AT T ~t S

«

«

Country 7France

New graph

Labels Off

Refresh graph

Close Graphs

Reset Map

Using the demonstrator

Methods & assumptions

Key messages

Case studies

About

Cookies

Hide help

a
70k
60k
50k

40k

30k

Demand (DEM) Power (PWR) [MW]

20k

10k

S

Historical Demand |
() 31 pec 2014 !F:HL.;IIS

1Jan 1979 [

© 1« <« 31 December 2014 » » »
QACW

Contract led by A. Troccoli UE

o M leaend 2GW

Using a combination of historical data,
reanalysis, seasonal predictions and
climate projections the SIS contracts
demonstrated how will be possible to
address some of these questions through
the CDS.
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Water resources and drought

Relative change in mean annual streamflow for RCP 8.5 for 2050
Lat: 45.28 Lon: -37.74 Upstream catchment area (km?): --

KINGDOM
IRELAND
London
5 BELGIUM
Time series for 40.39°N 8.72°W (@] 0]
& - all ensembles 90%tile
- selected ensembles 90%tile
20% —| saran - all ensembles median
= - selected ensembles median
- selected.ensembles 10%tile FRANCE
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—— RCP 26
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-20% —
-30%
-40%
-50%

2030 2040 2050 2060 2070 2080

Rabat O6.E
Year Ll
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Relative change (%): --

LATVIA Tut
BELARUS
N POLSKA Warszawa
UKRAINE
GERMANY
Praha SLOVAK
REPUBLIC MOLDOVA
4N e -
OSTERREICH Sy ROMANIAREE L

r 5 y A_r'{‘q .
: . R B8

\(“psmji' =
&?ﬁ

CROATIA
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A g

] - [ N

MARNOC _Frontr

Using a combination of chain of models linking future climate scenarios
with hydrological parameters it has been possible to produce an
operational assessment of current and future conditions. The water-
agriculture-energy nexus provide a good example of how climate mitigation
and adaptation can be intertwined. Madrid, in the small plot faces
significantly different hydrological futures depending on the mitigation
strategy adopted.
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swicca.climate.copernicus.eu

-
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- ¥ SMHI
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Q
Change 5
[T
:
SEASONAL FORECASTS
|
:’% Click In map to select coordinate or fill
% {f } in coordinate below
o Selected coordinate: 48.21, 16.42
S // Catchment subid; 9602258
2 Lat: Laon:
<
B =
~ N Subid:
River flow (monthly mean)
~g— )
5,000 |& e Eurrentrmonthly mean Variable;
4,500 |2 i — Farecast mean : -
4.000 E | I . ---- Climatological high (66th) percentile River flow (menthly mean)
3500 _ I e | ==-- Climatological median .
=000 ' ---- Climatological low {33rd) percentile Model:
2,500 Extreme high gQOth percentile) HFE ™
2,000 Extrerme low (10th percentile)
1,500 Seasonal Forecast: L
1,000 Ensemble range (min—max) ECMWWF v
- - | Ensemble range 5—95£ercenti|e5)
feb mar apr maw iun ul aua sen | Fricambla randse F25—75 narcantiles”

Contract led by SMHI
Pechlivanidis et al EGU2018-5194
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Data download

Climate CDS Catalog
Change
Water quantity indicators for European catchments
Overview Download data Documentation
Contact
Water  quantity  indicators  for  European copernicus-
EAtehements: support@ecmwf.int
This dataset contains data related to flood License
recurrences, flow duration curve, river flow, snow
water equivalent, soil water content, runoff and ; )
Licence to Use Copernicus
wetness.
Products
~ - The datasets was developed as part of a proof of

concept contract. The indicators were co-designed
with a set of user representatives to simplify the
climate-change adaptation of water management
practices across Europe.

perc99 percd5 perc90 percBO perc70 perc60 percSO percd0 perc30 perc20 percl0 percS percl

Available water quantity indicators are:

* Flood recurrences are given as daily river flows that correspond to return periods of 2, 5, 10, 50, and 100
years. The return period values are calculated using a Gumbel distribution fitted to the yearly maximum
river flows for a given 30-year period. For the reference period (1971-2000) the absolute values are given,
while for the future periods the relative changes are provided.

* Flow duration curve (FDC) gives information about how frequently certain river flow rates occur. The FDC
is described through 13 percentiles of the distribution of daily river flows during a 30-year period: 1%, 5%,

anmns ~AAns N L L L . o —_—— e -

Contract led by SMHI

Related data

Water quality indicator for
European rivers

(opermicus
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Commission
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@ SIS contracts

e * The past (2016-2018):
Proof of — Energy (UEA, CEA), Water (CEH,SMHI), Insurance (CGl), cities
concept (SMHI), agriculture (TelespazioVega)

* The present (2018-2019,..):
— European: storm-surges (Deltares), fisheries (PML), tourism
(TEC), cities/health (Vito)

— Global: shipping (OSM), global impacts (SMHI), agriculture
Operational (WENR)
phase

* The future:
— in negotiation: energy, water, insurance

— quality assurance for SIS, biodiversity, forestry, cultural heritage,
case studies, transport, ...

(opermicus 'E@ v | €SECMWF



@ Take home messages

Climate

Change  We are making a significant amount of climate data easily accessible

e C3Sinfrastructure is designed to facilitate the up development of
sector-specific forecasts (even commercial).

* C3Sis working closely with JRC and the GLOFAS team to make their
runs available on the Climate Data Store and to promote a common
approach to Global Hydrological Predictions on the common time-
horizons.

* The climate data store will open in June but it is already running now
in beta mode .... If you want to have a look at it come and find me
after the session.

(opemicus @ ewr.| ESECMWF



climate.copernicus.eu

Climate
Change

& C 0 @ climate.copernicus.eu * 8 ag@pB e a

Carlo.Buontempo@ecmwf.int
@carlo_tuitter NEWS

16 Jan 2018

Copernicus services raise
global profile at AMS
Annual Meeting in Texas

19 Dec 2017
Help us evaluate new

@. i \ { . , > ! designs for our websites

18 Dec 2017
Hackathon: Innovate with Open Monthly maps and charts of r X Farewell to ECMWF
Climate Data essential climate variables scientist Adrian Simmons

16 Feh 2N1R

Gpemicus E| oo SSECMWF
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What do we mean by Data?
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https://meetingorganizer.copernicus.org/EGU2018/EGU2018-10047-3.pdf
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< C' (@ @& Secure | https://demos.the-iea.org/ecem/#layer,Countries&timeperiod,seasonal&vartype climate&variables TA&foreca... vr @& F'l a Q E’ﬁ ' & G :

Gpgm\ig% The European Climatic Energy Mixes (ECEM) Demonstrator
la? = -
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Feedback
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Forecast System
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Skill Metric
™ Historical Skill: Correlation

™ Historical Skill: Brier Skill Score
o Historical Skill: ROC Skill Score

Season
© Summer (JJA) ) Winter (DJF)

show Significant skill only

Country | Italy 4
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