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BalticSatApps [l mem
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Boosting your business with open satellite data APPS

The BalticSatApps project is where users of Earth Observation (EO) data and the developers of services utilizing EO data can meet. Our

'gca| is to help multiple sides get better results from the open European Copernicus Programme data.

Copernicus Programime
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NS N N Partnership
Universities & User Developers & Utilizers Start-ups 8 BUSINESS .o . 1ty observatory, Tortu Science Park Foundation
competency
Development challenges for Iterative development //  giand: Finnish Meteorological Tnstitute, Turku Science Park Ltd, University of Turku (Lead
Information and training sessions hackathons // Hackathons Acceleration programmes oo
// User surveys // University- .
level short course Poland: Cracow University of Technology — Technology Transfer Centre, Institute of Geodesy

and CAIIDQBP"M Krakow Tﬁudouy Park
Polska strona internetowa projektu BalticSatApps: nttp://balbcsatapps pl/

Russla: Non-commercial Partnership - European-Russian InnoPartnership, St. Petersburg State

BalticSatApps — Speeding up Copernicus-based innovation in the Baltic | o\~ ouerourg information and Analybeal Centre

Sea Region Sweden: Swedish National Space Board
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Atlantic region

Increase in heavy predpitation events
Increase in river flow

Increasing risk of river and coastal
Nooding

Increasing damage risk from winter
storms

Decrease in energy demand for heating
Increase in multiple cimatic hazards

Climate change, impacts and
vulnerability in Europe 2016
— Key findings

European Environment Agency %‘SPE

Key observed and projected climate change and impacts for the main biogeographical regions in Europe:

Arctic region

Temperature rise much larger than
global average

Decrease in Arctic sea ioe coverage
Decrease in Greenland lce sheet
Decrease in perrmafrost areas
Incressing risk of biodiversity loss
Some new opportunities for the

- exploitation of natural resources and for

Sea ransportation
Risks to the livelihoods of indigenous
peoples

Boreal region

Iincrease in heavy precipitation events
Decrease In snow, lake and river ice cover
Increase in precipitation and river lows
Increasing potential for forest groweh
and Increasing risk of forest pests

Increasing damage risk from winter storms

Increase in crop yields

Decrease in energy demand for heating
Increase in hydropower potential
Increase in summer tourism

Continental region

Increase in heat extremes

Decrease in sumrner precipitation
Increasing risk of river foods
Increasing risk of forest fires

Decrease in ecanomic value of forests
Increase in energy demand for cooling

Mountain regions

Temperature rise larges than European
average

Decrease In glacker extent and volume
Upward shift of plant and animal species
High risk of species extinctions
Increasing risk of forest pests

Increasing risk from rock falls and landsfides

Changes in hydropower potential
Decrease In ski tourism

Coastal zones and regional seas
Sea level rise

ncrease in sea surface temperatures
increase in ocean addity

Northward migration of marine spacies
Risks and sorme opportunities for fisheries
Changes in phytoplankton communities
ncreasing number of marine dead zones
increasing risk of water-borne diseases

Mediterranean region

Large increase in heat extremes
Decrease in precipitation and river flow
Increasing risk of droughts

Increasing risk of biodiversity loss
Increasing risk of forest fires

Increased competition between different
Water users

Increasing water demand for agriculture
Decrease in crop yields
Increasing risks for livestock production
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Increase in mortality from heat waves
Expansion of habitats for southern disease
vectors

Decreasing potential for energy production
Increase in energy demand for cooling
Decrease in summer tourism and potential
increase in other seasons

Increase in multiple climatic hazards

Meost economic sectors negatively affected
High vulnerability to spillover effects of climate
change from outside Europe

Ali Nadir Arslan



Climate change, impacts and vulnerability in Europe 2016

— Key findings
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* Humans have significantly changed the climate and increased the magnitude of many extreme weather events
e Climate change has wide-ranging impacts on ecosystems, economic sectors and human health

» Different regions and sectors in Europe are affected differently by climate change

e Climate change impacts interact with other developments inside and outside Europe

* Mitigation of climate change is required to limit the long-term risks from climate change

* Adaptation to climate change is necessary to reduce short- and long-term risks from climate change

* Better monitoring, research and information exchange can improve the knowledge base for adaptation

Wlnterreg
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About the report

‘Climate chanpe, impacts and vulnerability in Europe 2016' presents a primarily indicator-based assessment of
past and projected climate change and its impacts In Europe, consisting of six main parts: (1) Policy context; (2)
Changes In the climate system; 1:5) Climate change impacts on environmental aystems; (4) Climate ¢ hange impacts
on sockety; (S) Multi-sectoral vuinerabllity and risks; and (6) \'.lvrnmhrmr.g the knowledge base

The report has been developed by the European Environment Agency In collaboration with the Joint Research
Centre, European Centre for Disease Prevention and Control, World Health Organisation Regional Office for
Europe and three European Topic Centres (ETC-CCA, ETC-BD, ETCHCM). The work has been guided by an external
advisory group and the content of the report has been reviewed by independent experts.

Climate change, impacts and vuinerability in Europe 2016 Climate-ADAPT: The European Climate Adaptation platform
.y imate nar rerakr, 2206 = surcos e
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WMO assessment and reporting
on Climate Change Indicators

Characterizing the Climate System
GCOS Essential Climate Variables Climate System Monitoring (ECVs)

Atmospheric: 15 surface, upper air,
and composition ECVs

Oceanic: 19 surface and sub-surface
ECVs

Terrestrial: 16 water and snow
related, land cover, biomass ECVs

ROPEAN UNION

Domain

Essential Climate Variables

Atmospheric

Surfacell: Air temperature, Wind speed and
direction, Water vapour, Pressure,
Precipitation, Surface radiation budget.
Upper-air: Temperature, Wind speed and
direction, Water vapour, Cloud properties.
Earth radiation budget (including solar
irradiance).

Composition: Carbon dioxide, Methane, and
other long-lived greenhouse gases, Ozone and
Aerosol, supported by their precursors(&

Oceanic

Surfaceld:  Sea-surface temperature, Sea-
surface salinity, Sea level, Sea state, Seaice,
Surface current, Ocean colour (for biological
activity), Carbon dioxide partial pressure,
Ocean acidity,

Sub-surface: Temperature, Salinity, Current,
Nutrients, Carbon dioxide, partial pressure,
Ocean acidity, Oxygentracers, Phytoplankion;
Marine biodiversity and habitat propertiest

River discharge, Water use, Ground water,
Lake Levels, Snowcover, Glaciers and ice
caps, Ice sheets, Permafrost, Albedo, Land
cover (including vegetation type), Fraction of
absorbed photosynthetically active radiation
(TAPAR), Leaf area index (LAI), Above-ground
biomass, Soil carbon, Fire disturbance, Soil
moisture, Terrestrial biodiversity and habitat
properties®

BALTIC
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Climate Change Indicators: WMO Perspective

A set of a limited number
of parameters that
describe the changing
climate without reducing
climate change to only
temperature.

They comprise key
information for the most
relevant domains of
climate change:
temperature and energy,
atmospheric composition,
ocean and wateras well as
the cryosphere.

A work is ongoing for
publishing a WMO
reference on the
indicators. We currently
refer to Headline Climate
Indicators

b

Changes in the Energy Budget

Atmosphere and Ocean

I HYDROSPHERE

WORLD
METEOROLOGICAL
ORGANIZATIO!

@ GCOS

Changes in the Changes in Weather Changes in the
Atmospheric

Extreme Events Hydrnlo.knl Cycle

BIOSPHERE

WCRP.-#*"
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Criteria for selection of Climate Indicators

Relevance: each headline indicator should be a clear, understandable indicator of
global climate change, with broad relevance for a range of audiences. Some such
global indicators may also have value at the national and regional levels.

Representativeness: the indicators as a package should provide a representative
picture of changes to the Earth system related to climate change.

Traceability: each indicator should be calculated using an internationally agreed (and
published) method and accessible and verifiable data.

Timeliness: each indicator should be calculated regularly (at least annually), with a
short lag between the end of the period and publication of the data.

Data adequacy: the available data needed for the indicator must be sufficiently robust,
reliable and valid. Ali Nadir Arslan



WMO assessment an
on Climate Change Indica

Global Climate Indicators

d re

Temperature
and Energy

Atmospheric
Composition

Ocean

and Water Cryssphere

Surface Atmospheric

Ocean

Acidification Glaciers

Temperature CO,

Arctic and
Antarctic
Sea Ice
Extent

Ocean
Heat

ln.
Interreg

Baltic Sea Region

Sea
Level
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The Global Climate Indicators are a set of parameters that describe the
changing climate without reducing climate change to only temperature. They
comprise key information for the most relevant domains of climate change:
temperature and energy, atmospheric composition, ocean and water as well as
the cryosphere.

These Global Climate Indicators have been identified by sclentists and
communication specialists in a discursive process led by GCOS during
workshops and scientific panel meetings and have been finally endorsed by
WMO. They form the basis of the annual WMO Statement of the State of the
Global Climate, which is submitted to the Conference of Parties of the United
Nations Framework Convention on Climate Change (UNFCCC). In addition,
the Copernicus Climate Change Service (C3S) of the European Commission uses
the Indicators implemented the Global Climate Indicators for their annual
"European State of the Climate",

These seven headline indicators are complemented by a set of subslidiary
indicators that provide additional information and allow a more detailed picture
of the changes In the respective domain. It is Important to note, that the Global
Climate Indicators are not limited to specific datasets or certain storylines.

7.10.2019 Ali Nadir Arslan
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Extreme Events and Climate Change
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(Temperature\ (Atmospheric\ = Ocean Cryosphere
and Energy Composition

Surface Atmospheric | Ocean | Glacier Mass
Temperature O, Acidification Balance
Arctic and
Ocean Heat | Antarctic Sea
Ice

- 3 2N J
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Extreme Events

Heavy
[HeatWaves] [Cold Waves] [ Droughts ] [ Storms ] [Precipitation ] [ Floods ]

[ ] Attribution to anthropogenic Climate Change ? Ali Nadir Arslan




anomaly (1981-2010 baseline)

Global ocean heat content
change, 0-700 metre layer

Global mean CO, surface mole
fraction

Global mean sea-level change
since 1993

Arctic sea-ice extent summer
minimum

WMO assessment and reporting
on Climate Change Indicators

WMO Reporting on Climate Change Indicators

Values of key climate indicators

Global mean surface-temperature 2017,

annual mean

2017,
annual mean

2016,
annual mean

2017, December

2017, September

+0.46°C

1.581x 1023 J

403.3 parts
per million

8.0cm

4.64 million
km?

BALTIC
SAT
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Second-highest
on record

Highest on
record

Highest on
record

Highest on
record

Eighth-lowest
on record

Ali Nadir Arslan



Attribution of extreme events

Of the 131 papers now examined
in this report over the last six
years, approximately 65% have
identified a role for climate
change, while about 35% have not

From A Climate Perspective
=0 found an appreciable effect.

& - J
S =

Special Supplement to the

Bulletin of the American Meteorological Society
Vol. 99, No. 1, January 2018

‘ Drought .Heal 0 Fire ‘Dry g Marine Heat . Marine Life
.Cold ;’} Frost @ Snow e Precipitation ‘ Air Quality

W Ecosystem/Vegetation Function o El Nifio 0 Coral Bleaching



Reporting on high impact
events

Collaboration with
UN Agencies on impacts

FAO

IMF

IMO
IOC/UNESCO
UNEP
UNHCR
UNISDR
WHO

WFP

WMO OMM

Expert Forum for pr
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COPERNICUS IN BRIEF

Copernicus . . .
A e Copernicus, a flagship programme of the European Union:
o — Monitors the Earth, its environment and ecosystems
\%
7~ — Prepares for crises, security risks and natural or man-made

disasters
— Contributes to the EU’s role as a global soft power
kg  Adopts a full, free and open data policy

* Isatool for economic development and a driver for the digital economy

14 Gpernicug

Reloys
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COPERNICUS HISTORY

N GMES - EC-ESA Copernicus
k' Flagship Of EU Agreement on Regulation and Data
Space Policy GMES Policy

EC - GMES Start of GMES Start of

SR GIO Full service
operations

o~ § .

k GIO = GMES Initial Operation

/4 15 (opernicus“

Relays




FHIECCOPERNIECUS PROG REAMME OB VNECTEINES

“ Protect people
and assets
Increase general knowledge &

on the state of the Planet =
The Union EQrth
Observation and

monitoring programme

Improve environmental
policy effectiveness

Monitor
the environment

Facilitate adaptation
to climate change

AR

FIE B
Foster downstream & Tk
applications in ‘

a number of fields m

Help managing emergency
and security related situations

69?[.0199,3. E

Commassion

16 Cc_jpemicusq
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Copernicus - the European EO programme (=€Sa

FULL, FREE AND OPEN 'j':"\ -

European Earth Observation > ACCESS TO DATA
System, led by the EU : ’4/

¥

C: ATMOSPHERE MONITORING

o
h ":ﬁ MARINE ENVIRONMENT MONITORING
Pl -

@E LAND MONITORING

European response to

CLIMATE CHANGE

global needs:

(ﬁ\ EMERGENCY MANAGEMENT
%/, SECURITY

* to manage the environment -
 to mitigate the effects of climate
change | :
« to ensure civil security i OperHiCUS

Europe’s eyes on Earth

iilerney u EGIONAL
Baltic Sea Region I =] : 7.10.2019 Ali Nadir Arslan




The 21st Century Societal Challenges ‘Q\“\ eSa

Climate

Copernicus helps
humankind to
~address the
nexus of 21st

century
challenges

o uueneg

tic Sea Regilor

7.10.2019 Ali Nadir Arslan



Global & System View by Copernicus \‘\W& cSa

Chlorophyll Sea Level Height Sea Surface Temperature

Soil Moisture Carbon Dioxide Nitrous Oxyde

i ull.tf”t:g

Baltic Sea Region
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COPERNICUS 1S DRIMEN BY THE USERS

k»o

M Copernicus

% > User Requirements: Strategic, Technical, Operational
e =
| \2 \2 2
" . . User
Copernicus Copernicus Downstream Services
A - " : " Uptake
space and in situ data Services Copernicus Economy

&
|

ﬁ» B
sources Information Applications
h
® (OpﬁmiPH?' BB o
\
. \'
.|l||' I
nterreg s
Baltic Sea Region el At 7.10.2019 Ali Nadir Arslan
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(Qpernicus Programme

Europe’s eyes on Earth

. —_— (opemcUs

Programme Manager Committee

User Forum

—Gpernicuss i
Land Emergency Atmosphere Maritime Climate Security
Monitoring Management Monitoring Environment Change
Monitoring
: fobal I i I I | ]
e Ell_jcrnzgfan “ clobel Systematic Mapping Early Waming Border Maritime External
System Surveillance Surveillance Actions
Components I I
csD
‘E; with Jaint with Joint \E:'; \Eﬂi < D‘:"
Research Research
EEA - Contre CECMWF ECMWF ,;> V-1 ica
\\‘ . ! . ! H :
. - - ! :
: N 1 [ ! ' .
Member State Service Service Service Service Service Service Service Service
institutions Providers Providers Providers Providers Providers Providers Providers Providers
/
Legend:
...... e Oarmen | (0ot | - |$n..._.«.................




PROGRAMME ELEMENTS

9

F.(;cp‘eicus .
3 6 services use Earth
3 Observation data to
z deliver ...

J

81
Y - |

= "iN-situ”

...added-value products — ol
# L (OPQEQ'PL%S B .
\

Wlnterreg

Baltic Sea Region !
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4 . 2 \\\\\\\\
The Copernicus Sentinels Explained \\\» €Sd
Sentinel 1 (A/B/C/D) All weather, day/night applications,
SAR Imaging interferometry
Sentinel 2 (A/B/C/D) Land applications: urban, forest, agriculture, ...
Multispectral Imaging Continuity of Landsat, SPOT

|

Sentinel 3 (A/B/C/D) Wide-swath ocean colour, vegetation, sea/land
Ocean & Global Land Monitoring surface temperature, altimetry

Sentinel 4 (A/B) Atmospheric composition monitoring, pollution
Geostationary Atmospheric instrument on MTG satellites

|

Sentinel 5 (A/B/C) & Precursor Atmospheric composition monitoring;
Low-Orbit Atmospheric instrument on MetOp-SG satellites

Sentinel 6 . o
Jason CS (A/B) Altimetry reference mission

Wlnterreg

Baltic Sea Region

7.10.2019

UN
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SENTINEL-1: Polar-orbiting, all-weather,
4-40m resolution, 3 day revisit at equator day-and-night radar imaging

SENTINEL-2: Polar-orbiting, multispectral
10-60m resolution, 5 days revisit time optical, high-res imaging

SENTINEL-3: Optical and altimeter mission

SENTINEL-4: 1st Launch Payload for atmosphere
8km resolution, 60 min revisit time in 2020 chemistry monitoring on MTG-S

SENTINEL-5p: Mission to reduce data gaps
7-68km resolution, 1 day revisit between Envisat, and S-5

SENTINEL-5: Payload for atmosphere chemistry
7.5-50km resolution, 1 day revisit monitoring on MetOp 2"9Gen

Radar altimeter to measure sea-
surface height globally

GP%LQE§ Eurvooer

EUROPEAN
REGIONAL

v 7.10.2019 Ali Nadir Arslan
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- . BALTIC
Copernicus Sentinel Launches SAT
APPS
Atmospheric § Atmospheric Atspaeric
Resolution Resolution Chemistry Chemistry Chemistry
Optical Optical & | (GEO) (LEO) (LEO)
Altimetry
A A L 4
23 Jun 2015 2021 13 Oct 2017
'
"Interreg
Baltic Sea Region 7.10.2019 Ali Nadir Arslan




e BALTIC
Copernicus Contributing Missions \‘\&- esa SAT

APPS

Optical High & Very High

Resolution Optical Medium &
Low Resolution
A T

‘ SPOT  PROBA-V an d ma ny
Deimos-2 SPOT (HRS) ' S = more ...

.5

&
3;-3_ P Altimetry Atmosphere

DMC Pléiades RapidEye

Synthetic Aperture Radar Cryosat Jason MetOp MSG

Cosmo TerraSAR-X :’ - 4 o i
SkyMed Radarsat Tapdem-x d l"i"‘— *

3 ?

T —

EUROPEAN
REGIONAL
CEVELOPMENT

FUND 7.10.2019 Ali Nadir Arslan
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Sentinel Expansion (Phase A/B1 studies) {=esa

High Priority Candidate Missions

Interreg

Anthropogenic
CO,

Polar Ice & Snow
Topography

Passive Microwave
Imaging

Baltic Sea Region ND

Applications

Climate Change
(Causes)

Climate Change
(Effects)

Sea Surface Temperature
& Sea Ice Concentration

7.10.2019
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Sentinel Expansion (Phase A/B1 studies) {:esa

High Priority Candidate Missions Applications

High Resolution
Land Surface
Temperature

Agriculture & Urban
Management Services

Agricultural Management
& Food Security, Soil &
Mineral Resources

HyperSpectral
Imaging

L-band Soil, Vegetation, Food
SAR Security & Ground Motion

0
“lnterreg

Baltic Sea Region CEVELOPMEN
EUROPEAN UNION
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Hubs

Sentinels Data Access — Four Access

The four Copernicus Sentinel data access hubs operated by ESA
-> the enabler of a wide distribution to users

58,908,875 Products Downloaded 1% 32,328,999 Products Downloaded
=) 4153 PB Volume Downloaded = 20.59 PB Volume Downloaded
725 : R )
d Copernicus Open Access

Hub

Qfé Copernicus Services l
" Hub

“@- sentinel-1a “@- sentinel-ab @@ sentinel-2a @ sentinel-2b £ sentinel-sa {fi* sentinel-sp

L@ Collaborative Hub ] [@ International Hub ]

e

34,223,114 Products Downloaded 1% 10,086,061 Products Downloaded
=) 26.59 PB Volume Downloaded g 7.78 PB Volume Downloaded

=

Statistics at end-October 2018

(opemicus g

Baltic Sea Region 7.10.2019

EURCPEAN UNION
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‘ BALTIC
e.copernicus.eu/DIAS SAT
' APPS

THE DIAS & WHERE TO REACH THEM

i
. ‘
b I
DESERVATION DATA
3 i e

CRGODIAS sobloo

COULECTIONS WWW CREGDIAS EL WWWSO0BLDOEU |

g J A
WWWMUNDIWEBSERVICES COM : O N D A WWWWEKED EU T L
WWWONDA-DIAS EL)
Peofl L TRALSS oS~
& EUMETSAT
69?[0.‘,99.% [
W'lnterreg 3
Baltic Sea Region FUND o 7.10.2019 Ali Nadir Arslan
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Copernicus Services Component

Services
Component

Emeigency

M‘énagement

EURDPEAN
REGIONAL
CEVELOPMENT
FUN

UND 7.10.2019
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FULL, FREE AND OPEN o
i

y e ACCESS TO DATA

(5 ATMOSPHERE MONITORING
‘ MARINE ENVIRONMENT MONITORING
" @R LAND MONITORING
CLIMATE CHANGE
¢ -/ (AN EMERGENCY MANAGEMENT
(. sEcurmy

|

opErmicUS

Europe’s eyes on Earth

inwerreg
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Copernicus Atmosphere Monitoring Service (CAMS)

Air quality, atmospheric composition e

Variables of climate forcing

Ozone layer & UV

Solar radiation

Emissions and surface fluxes

'l|||".‘
Interreg

Baltic Sea Region

EUROPEAN
REGIONAL
OCEVELOPMENT

FUND 7.10.2019 Ali Nadir Arslan
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Use of Copernicus Atmosphere Monitoring Services in air quality monitoring

# European Air Quality Index 2018-05-29 09:00 UTC+2

C& ) Courary 1A8)
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European Environment Agency %_')}
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Copernicus Marine Environment Monitoring Service (CMEMS)

Maritime security
Marine resources

Coastal & marine environment

Meteorology, seasonal
predictions and climatology

Gpsmicy§

Wlnterreg

Baltic Sea Region 7.10.2019 Ali Nadir Arslan
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Wlnterreg

Baltic Sea Region

Freshwater and marine work using Copernicus information

Copernicus Land Monitoring Service products that we have been using since 2018:
* Riparian zone layers (used within the 1.5.3 Floodplain ecosystems project)
* Water and Wetness indicator (used within the 1.6.1. Marine indicators project, i.e. NIS in TC

waters)

CMEMS products for use in EEA Indicators:

Indicator name

Fish distribution

Data source

ICES data

Next
update

Previous
update

MAR 012/CLIM
054

Reduced oxygen content

ICES, Emodnet,
Copernicus —-CMEMS
references

MSFD — Descriptor 5
‘Eutrophication is minimised’

IIVAVEReHAYAILVRY NI 7ATE B |

CLIM 043

Ocean acidification

Copernicus -CMEMS

CLIM 044

Ocean heat content

Copernicus -CMEMS

CS1046/CLIM013

Sea surface temperature

Copernicus -CMEMS

CSI053/CLIM010

MSFD — Descriptor 7
‘Permanent alteration of
hydrographical conditions does
not adversely affect the
ecosystem’

T L T ===

Arctic and Baltic Sea ice

Copernicus -CMEMS

EUROPEAN UNION

7.10.2019
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Copernicus Climate Change Service (C3S)

Estimation of essential climate
variables (ECVs)

Global and regional re-analyses

Seasonal predictions and
climate projections

Support to mitigation and
adaptation strategies

GpermCUS European Environment Agency §5
- Europes eyes an Earth 7

Wlnterreg

Baltic Sea Region 7.10.2019 Ali Nadir Arslan
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EEA climate change impacts indicator

Updates based on C3S Planned updates partly provided
information and data by C3S
Global temperature (CSI012) Heavy precipitation (CLIM004)

2019 . :
European temperature (CLIMOO1) Heating and cooling degree days (CLIM047)
European extreme temperatures (CLIM0O3)

Updates based on C3S
information and data

Mean precipitation

Storms

Snow cover

Soil moisture

Extreme temperatures and health
Hail

2020

B 3%
European Environment Agency 2)

l' Bo
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Baltic Sea Region 7.10.2019 Ali Nadir Arslan

EUROPEAN UNION



EEA climate change adaptation assessments

Climate change adaptation in the
agriculture sector in Europe

100.00% Olive infestation by fruit fly
Climate change adaptation in the agriculture sector 90.00% p rOj e Ct i O n S fo r S O u t h Ita Iy

in Europe
80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
2012 2022 2032 2042 2052 2062 2072 2082

-

nopeen % )\I\'l)x
-~
Provided by C3S AgriCLASS project - European Environment Agency %/
https://climate.copernicus.eu/agriculture-and-forestry

Wlnterreg
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Copernicus Land Monitoring Service (CLMS)

Systematic Biophysical Monitoring

o Land Cover & Land Use mapping

Thematic hotspot mapping

Reference data

Ground Motion service

< Opg‘!;r:gg}iﬁ European Environment Agency 3:'5}
'lll“'l° EUROPEAN
interreg

Baltic Sea Region
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Land cover and habitat information within Natura 2000

JEgpodieliecs

Copernicus Land Monitoring Service -
Natura 2000:
https://www.eea.europa.eu/data-and-
maps/data/copernicus-land-monitoring-

service-natura-2000

And
https://land.copernicus.eu/local/natura/n

Copernicus Land Monitoring Service -

Natura 2000

atura-2000-20127tab=mapview

LC/LU in a selection of grassland-rich Natura
2000 sites to assess their actual area,
condition and development over time.

« A change analysis for 2006-2012

reference years,

« Comparison with a 2 km buffer zone for
analysis of pressures and threats,
« Checking for decline of certain grassland

habitat types is being halted

European Environment Agency 9::'5}
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Ecosystem mapping and habitat delination

Ca. 60 Habitats

;::m Ecosystem MAp ¥5.] » Terrestrial (>50)

s ' + freshwater (3)

o * marine (>15

-

B tocal Comonent Nz .

—josioy * Based on habitat

— G distribution maps
s s (selected vegetation

plots based on the
EUNIS habitat revision
critieria).

eesee-tee | o Further updates
during 2019 following
EUNIS revision

‘v - -
e 4
.
Madeira 1 ] sun

Based on the 7 Copernicus S e https://www.eea.euro
land monitoring services s Tt : pa.eu/data-and-
T maps/data/ecosystem
y .eu/hi

ights/measuring-condition-
of-europes-ecosystems

2V,

European Environment Agency 3)

':_;,
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Good potential for future use of Copernicus

Indicator Code Indicators Cope::::.::ervice
AIR003/CSI004 Exceedance of air quality standards in urban areas CAMS
CLIMO36 Extreme temperatures and health €3S / CAMS
CLIMO02 Mean precipitation c3s
CLIM0O4 Heavy precipitation C3S / CAMS
CLIMOO5S Wind Storms C3S
CLIMOO7 Glaciers c3s
CLIMOO8 Snow cover C3S
CLIMOOS Greenland and Antarctic ice sheets Cc3S
CLIMO12/CSI1047 Global and European sea-level CMEMS / C3S
CLIMO13/CSI04 Sea surface temperature CMEMS / C3S
CLIMO18 Meteorological and hydrological drought S
CLIM032 Water-limited crop yield €3S / CLMS U S e C a S e S
CLIMO33 Crop water demand C3S / CLMS
CLIMO34 Forest composition and distribution C3S / CLMS
CLIMO35 Forest fires C3S / CLMS
CLIM044 Ocean heat content €3S / CMEMS Many examples of use cases, per
CLIMO46 Floods and health C3S / CMEMS / CAMS : . 2
CLIMO049/CSI006 Production/consumption of ozone depleting substances C3S a p pl Ication d omain an d pEr coun t ry,
CLIMO052/CS1013 Atmospheric greenhouse gas concentrations c3S are avai l a b | e fro m Co pe rnicus
CLIMOS3 Hail a3s e 4
cLIMoS4 Ocean oxygen content C35 / CMEMS Programme official web-site:
LSI007 Soil moisture CLMS h ttos: / / . / / :
MAROO0S5/CSI021 Nutrients in transitional, coastal and marine waters CMEMS / C3S ps://WWW.COPErnicus.eu/en/use
MAROO06/CSI023 Chlorophyll in transitional, coastal and marine waters CMEMS / C3S cases
SEBIOO7 Nationally designated protected area CLMS ——
SEBIO17 Forest: growing stock, increment and fellings CLMS
CLIMO50/CSI010 Total greenhouse gas emission trends and projections Cc3S N ———— _)\5
MAR 012 Reduced oxygen content CMEMS / C3S [/
0."" 1
interreg
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IQ,
Www.copernicus.eu /

BALTIC
SAT
Media Events News Contact | Login _ Q English
(o opericus

Europe’s eyes gnEarth  Services Opportunities Access to Data How to Library Use Cases About Copernicus

OBSERVER: Copernicus for Open Education: bringing Earth Observation into the classroom

Access to Data

al Interreg

Baltic Sea Region ] 7.10.2019 Ali Nadir Arslan
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BALTIC

Access to Data

Copernicus builds on a constellations of satellites making millions an impressive number of of daily observations, as well as on
a global network of thousands of land-, air- and marine-based sensors to create the most detailed pictures of Earth. The
technological evolution, especially in terms of availability and accessibility, has made Copernicus the largest space data
provider in the world, currently producing 12 terabytes per day.

The vast majority of data and information delivered by the Copernicus Space infrastructure and the Copernicus services are
made available and accessible to any citizen and any organisation around the world on a free, full and open access basis. You
can access Copernicus Data and Information Services through the DIAS or the Conventional Data Hubs.

Go to DIAS Go to Access Hubs

Wlnterreg

Baltic Sea Region

7.10.2019 Ali Nadir Arslan
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DIAS »

BALTIC
SAT
APPS

To facilitate and standardise access to data, the European Commission has funded the deployment of five cloud-based
platforms providing centralised access to Copernicus data and information, as well as to processing tools. These
platforms are known as the DIAS, or Data and Information Access Services.

The five DIAS online platforms allow users to discover, manipulate, process and download Copernicus data and information.
All DIAS platforms provide access to Copernicus Sentinel data, as well as to the information products from Copernicus’ six
operational services, together with cloud-based tools (open source and/or on a pay-per-use basis).

Each of the five competitive platforms also provides access to additional commercial satellite or non-space data sets as well as
premium offers in terms of support or priority. Thanks to a single access point for the entire Copernicus data and information,
DIAS allows the users to develop and host their own applications in the cloud, while removing the need to download bulky

files from several access points and process them locally. 3
More info [Z

THE DIAS & WHERE TO REACH THEM

o 3
CRGIODIAS sobloo
WWW CREOTIAS L
wwwsm oo o
{ N\
o o
N~ mund‘ o)
WaR AACTWTI Y TES (I ONDA swwwesrD ey
WAA DDA Ot
l"lh ALLN-ONE  AWEALTH  USER FOCUSED PPORTUNT
" EUROPEAN ACCESS  OF SERVICES : ¥ OPPORTUNITIES
interreg
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BALTIC

Conventional Data Access Hubs

The vast majority of data and information delivered by the Copernicus space infrastructure and the Copernicus services are

made freely available and accessible to any citizen and any organisation around the world.

Copernicus provides knowledge, but it all starts with data.

Satellite data Services data and information
ESA EUMETSAT Land - CLMS [ Marine - CMEMS [
SCIHub #' EUMETCast [ Atmosphere - CAMS [ Climate-C3S &'
CSCDA [ CODA @ Emergency - EMS [ Security [

EUROPE
REGION

AN
REG L
CEY

Al

MEN 7.10.2019 Ali Nadir Arslan
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Land

Discover Land [

The Copernicus Land Monitoring Service (CLMS) provides geographical information on land cover and its changes, land use,
vegetation state. water cycle and earth surface energy variables to a broad range of users in Europe and across the Waorld in
the field of environmental terrestrial applications.

It supports applications in a vaciety of domains such as spatial and urban planning, forest management, water management,
agriculture and food security, nature conservation and restoration, rural development, ecosystem accounting and

mitigation/adaptation to climate change.

CLMS is jointly implemented by the European Environment Agency and the European Commission DG Joint Research Centre

Local

/
y)
i’\

Copernicus s # Europesn system for monitoring the Exrth Deats s collected by dffarent yources, ncluding Earth ohsarviton
satalizes and in-situ sensors. The data is processed and provides reliabia and up-to-date information in six thematc areas: land,
M, atmosphare, cRemnete Changs, Smecpancy Managemunt and securty. The land theme |k diided nte faur men components

& © ® O

Global Pan-European Imagery md reference
provides a seres of fio- provides armation about Focuses on differant hotspots,
geaphysical products an the the Lad cover and (and use (&, areas that are prone to sarafite ymagery forms the
status anf evoiution of the (LE/LUL land cover sod lend soecific amvronments) lwut for the crestion of

&print User corner

Urban Atlas

©® How to access our
data

&) Technical library
Factsheets

o%® Use cases

ﬁiparian Zones

-
N

Contract
opportunities

Natura 2000 (N2K)

Use Cases

m= &) &

Publications Technical Looking for
library national
products?




et by | UMYy et o - News Ewerts Prews Torsders  Molp & wupgert

N i Sarsdes DATA ABOUTUS WHATWEDO QSEARCH

Data catalogue

wewmmmm mmwu i & We provide an extensive catalogue of data visualisations in
- D -2 : o, oy B 0 the form of maps and charts. These data come from a
{ 'ﬂon related toa" pollutmn and hea“h‘ m . - varlety of sources but is directly searchable using the
energy, greenhouse gases and climate forcing, ‘ : catalogue
~ everywhere in the world.

Today's air quality forecasts

N

N

Daily analyses and forecasts

b R | ""Q‘.’: Forecast charts:

& 5 “, Reactive gases

Ba. 3 Aerosols

R European air guality
Ozone layer

co2

Dakly CAMS sir quality forecast oo Euronews

b B

T'hematic output areas

Analyses charts:

Fire monitoring

Overview on Policy Support

Overview on Policy Support 7
. Control Sc i
Alr quality Policy tools Solar energy The CAMS policy web pages provide a number of products and results 0"‘ r° :"amé
that aim at supporting decision and policy making in the management of aalfLak if" =
air pollution episodes. Policy services are based on the air quality Alracants ~’.r"'-" -
regional services capacities to elaborate added- value products Source Contribution to EU
Cities

describing the evolution of air quality in Europe and the influence of -
main anthropogenic soutces, helping in deslgning appropriate and 1 LEO
efficient policy responses to episode situations.

CAMS Air Quality Reports
Moreover, it is expected that the policy products may be useful tools to ﬁ&kv workshops
support communication action of policy makers towards the general

public, and requlatory reporting according to the European air quality

Directives (2008/50/EC) and their implementation decisions

{2011/850/EL)

Ozone layer and UV radiation Emissions and surface Fluxes Climate forcing



COPERNICUS

: QE ENVIRONMENT MONITORING SERVICE

SHORT-CUT
USE CASES SCIENCE & TRAINING & SERVICES
ARGUFLIS & MARKETS SRS MONITORING ~ EDUCATION  BORTFOLIO TO SERVICES
h REGISTER
NOW!
SCIENTIFIC
QUALITY E

ONLINE
TUTORIALS

COLLABORATIVE
FORUM CDJ

OCEAN : LATEST NEWS FLASH
BRODLICTS . :

PRODUCTS CMEMS 10092

Ocean product calaloque, to NSITU.GLO_NRT.OBSERVATIC
download or visualize data Essentiol varables the stale of the ocean v mrssing dota

across nesarly 15 vanables, maondtaring the health of the ity 20 yoars ANOMALY

including hindcast, carront OCoan L BOVG /Noablo s

and forecast data ALL NEWS FLASH

POLAR & COASTAL
ENVIRONMENT  &8)  monrmonn
MONITORING
YOUR SEARCH () Found 228 ocean products matching your criteria. J ::dgsgfzvmon o Soc'ﬂ" —
L GLOBAL_ANALYSIS_FORECAST_PHY_001_024 ‘
’ GLOBAL OCEAN 1/12" PHYSICS ANALYSIS AND FORECAST UPDATED DAILY e SCIENCE 0 MARINE
MODEL . o [ GLO & CLIMATE FOOD
Al areas . —
< T bottemT S SSH 30UV MLD SIC SIT SIUV )] - X
Ao dntaribonsthindue ndvitac, NATURAL MARINE
TEMPORAL COVERAGE Fram 2008-12-27 {0 Present o RESOURCES o NAVIGATION
From  1592-01-01 To  201%-10-05 hourty-mean dally-maan, monthily-mean & ENERGY
If checked. the ssarch results will only R V_‘ B WATER SAFETY
MORE ADO TO { Sub.
show products containing the whole INEO CART =] WMms o A @ f
o v— setting | iR i QUALITY & DISASTER
PRODUCT WITH DEPTH LEVEL

GLOBAL_ANALYSIS_FORECAST_WAV_001_027
GLOBAL OCEAN WAVES ANALYSIS AND FORECAST UPDATED DAILY

MODEL | o [ GLO



USE CASES

See examples of how CMEMS data is used. You can read or download (pdf) Use Case books (by member states, by market..) here.

Geographical Area Market User type Country Mobile application

Uddannelse PI_Asm 44JO

EGMONT

OCEANA e

socizazti)

’ )
Mirces 4AMio G Fmi T pamEN AYALON
&

www.avalon-routing.com

" - Y-

Puertos del Estado

Wlnterreg

Baltic Sea Region

Ali Nadir Arslan
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@ The C3S mission

Climate

= To support European adaptation and
mitigation policies by:

* Providing consistent and authoritative
information about climate (past, present,
future)

* Building on existing capabilities and |
infrastructures (nationally, in Europe and VA ",'
worldwide) I

* Stimulating the market for climate

- ; i A 5O¢r.ﬂi¢95 ve-
services in Europe M| IC ’ ~ ECMWF

"
WInterreg

Baltic Sea Region ! AND 7.10.2019 Ali Nadir Arslan



C3S: ACCESS TO PAST, PRESENT AND FUTURE CLIMATE INFORMATION

Observations and climate reanalyses
/ Seasonal forecast data and products

Climate model simulations

Sectoral climate impact indicators

http://climate.copernicus.eu

- & ECMWF (E)permcus o

Corrnission

'Ei»
W|nterreg —

Baltic Sea Region
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Climate

C3S: Reanalysis based Essential Climate Variables (30km global ERAS)

Builds upon IFS modelling and Data Assimilation

change Hourly data and increased number of parameters Uncertainty estimate

Spread in Surface Pressure

| o0t [ 0%e2 [020)3 [UU0304 DENO0405 EENOSOR EENOSY
Taar rag

AT g S ; > _—f{_,é;fg_glizom

January 1979 . f 3F FlagetiN

e & @R\

Reflects variations in: i X@?\

* ingested observing systen - ‘ ;;;/;'J o7
» flow-dependentsensitivit o . o~

Courtesy: Philip Brohan

' Florence Thu 13 S(:p ;I.HK. 01 U'TC for ERAS l?nrrmt'll!u 13 Sep I(ll: 01 UTC for ERA-Interin Range (days) when 365-day mean 500hPa height AC (%) falls below thresholkd
- (¢ e
&5 ERA:-Internim ERAS v
Reloman ] ) =< = Credit: H. Hersbach, ECMWF
A = Y g ¥
P ;%\J F /-‘l ‘/A:_ \"}’\‘ i
oy ,/:\,_” i /’ | =0
;1::;\ \ ¥ _l) / \. B
QN R (] »
] 2 1"
= L ! e I Y
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T TR T i \opemcs e
1880 1685 1990 1985 2000 2005 2010 2015
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C3S: EO based Essential

Climate Variables

: Science =) Operations
Cllmate GCOS-195 ccl cCl+ uptake c3s
Atmospheric surface
Change 431 Air temperature
432 Wind speed and direction
435 Precipitation —
436 Surface radiation budgat _
Atmospheric upper air
451 Air temperature
452 Wind speed and direction
453 Water vapour _
454 Cloud properties > _
455 Earth radiation budget |-
Atmospheric composition
ar1 Carbon dioxide =
a72 Methane e —
473 Other long-lived greenhouse gases
474 Ozone s R
475 Aerosol 2> I
Ocean surface
531 Seca-surface tempoature > _—
532 Sea-surface salinity
533 Sea level |
534 Sea state
535 Sea ice s> I
> Ocean biogeochemistry
537 Ocean colour R _
538 Carbon dioxide partial pressure
539 Ocean surface acidity
Ocean subsurface
541 Temperature
° 1 1 54.2 Salinity
Large uptake by Copernicus of Science %2 s
~ . Land hydrology & cryosphere
in Europe (e.g. ESA Climate Change e _—
) . 635 Snow cover
Inltlatlve, EUMETSAT SAFS, etc.) 63.6 Glaclers and ice caps » I
63.7 lee sheets > =
638 Permalfrost
6.3.16 Soil moisture |
. H 1 Land biosphere
Copernicus is a resource to WMO State  piviese > I
1 H H : 63.10 Land cover (including vegetation type)
Of Cllmatel GCOS C'Imate lnd|catorsl 63.11 Fraction of absorbed photosynthetically active radiation ]
. . 6.3.12 Leaf area Index _—
contributes to CEOS-CGMS Climate data esis  awve ground biamoss
63.15 Fire > | r—

Land-surface te mperature

records inventory 63171

Wlnterreg
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What C3S offers to its users

Climate

Change - _
| * Access to climate data (opemos O gy =

* Tools needed to use the data h

; * Information on sectoral impacts | B S
e Quality assurance e,
* User support and training

2} * C(Climate change assessments
* Qutreach and communication

IA one-stop Climate Data Store |

CECMWF (opemices ' &=

Cormymission

I
“lnterreg —d
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Access to climate datasets before the CDS..
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oo B (L |
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Search results

levation and mass change

data from 1894 to 2014 from the Fluctuation of Gacers Database
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A
Climate Data Store — CDS
K- Py The CDS contains
: i ",\CllmateChange _ .
Copem'cus Gsm observations, global and

regional climate reanalyses,
global and regional climate
oo S By PR o W Y i AR e oo projections and seasonal

S ey forecasts. It also contains
generic and sectoral climate

indicators.

Climate Data Store (CDS)

= |
* ol e The CDS is designed as a
R U T e P distributed system, providing
o improved access to existing
datasets through a unified

web interface

Conymason

S ECMWF G)pgr_r‘)jc‘;‘gg o
o Eernicus

“lnterreg

Baltic Sea Region
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C3S infrastructure

?A’J‘:;S CDS concept: Access to tools, workflows and applications

CDS Toolbox App.

CMIFS | RCP8.S (EC-Earth) 2036-2040

DATA SUPPLIERS

re——
v ] / \
2100 = ;
[ T ..
s = g &

w2 _ L
g L
84¢ E
Qo : O
w07 2 o
P 3 P 1L
1309 £RAE
M
A =
n [)AT ny
patat
150
-
(epemass

Wine region: Champagne {iat. 49,9, fon: 4 0)
CMIPS | RCP2.6 (EC-Earth]
— CMIPS { RCP4.5 (EC-Earth]
— CMIPS | RCPA.S (EC-Earth)
—o— CRA-Interim

The CDS and its Tool Box allows managing and handling “climate
objects” in a seamless way and within a unified environment.

Winkier index |*C)

& ECMWF (opermcus E| o

Conmwmasion

Wlnterreg

Baltic Sea Region
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@ SECTORAL INFORMATION SYSTEM

climate  Proof-of-concepts of S o e R B AT

Change  climate services: R R R
Demonstration of the @ o 9 @ SRS
value chain with several e e TS e e
end-to-end demonstrators L) '!' ....Q., %ﬁ%:;im

As an operational Service, C3S

ambitions to become an enabler of downstream climate
services, by providing or brokering high quality and sector
relevant climate data and indicators, good practices, tools ”;nw
and by supporting compelling use cases.

Further down the line, Copernicus DIAS will provide free access to all Copernicus data and information
in the cloud, plus a development environment for users to develop and market their own cloud-based
applications/front offices (under cloud computing commercial terms). Other EO missions data are also

expected to be available.

5 DIASs under development (4 by ESA, 1 by ECMWF/EUM/MO
° g ! IHE) CECMWF (opernicus B

Commission

~

Wlnterreg

Baltic Sea Region B OPMEN
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C3S: Enabler for downstream exploitation

' iﬁl'jl:mate
Change

C3S
Data & tools

Insurance

Downstream service providers

& ECMWF (opermcus [

Comymasion
19
) |"
"interreg
Baltic Sea Region 7.10.2019 Ali Nadir Arslan
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Projections Wind (WIN) | Energy (WRG)

Climate

Change Integrating climate and energy scenarios to amtiohi ki Wind (WIN) Enesgy (NRG) | A only =
learn how well prepared our infrastructure is i e Subtac mrca N — o uune i i a4
torcope:with the:climate:of the future: Will i A L e L T
the renewable dominated energy mix of the e ) i ‘
future able to cope with the expected I T @ ‘
change in the energy demand profile? m' i ,

Pt a1 s
— @ oo G e
Deme s Wing (WIN) | ECMWF | Winter OJF) M'M.".‘..(m, Sl e ..
e Using a combination of historical data,
P 4 reanalysis, seasonal predictions and climate
= projections the SIS contracts have
e demonstrated how it will be possible to
e address some of these questions through the
= i ;7.{__- CDS.

Contract led by UEA

S ECMWF G}pemiCUS B oo

LS ek AT A

Wlnterreg
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Health exposure demonstrator

C O & Secun h cos climate copernicus ou s posre s el A1 ¥

Heal exposure
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Climate
Change

Shaft power climatology in July

Where/when will | find icebergs ?
et xdam
¢ Wathas §\%\f’ e
2 . ol ] e m et
N

Climate indicators related to Shipping

Which part of the route/season is most likely to lead to overconsumption ?
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Climate
Change

Evaluation and Quality Control (EQC)

A suitable EQC framework has been developed for quality assurance of CDS datasets

Key feature: Quality Assurance RI PROOUCTASSSSMENTSTATUS S
Sea ice monthly and daily gridded data from 19 Qu aIity of data:
T R * assessments
Overview  Dowrdosd data  Documentatio - i b 5
— * user guidance
e odge type and - o Daraimtaon srd haloenh | . gaps and |imitati0ns
X o ey ‘ Quality of tools:
—*{®__Docurmertation sed Rateonrcee | 1
e - | = fitness for purpose
arvmocrors SN | * best practices
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C3S: Operational production of climate indicators

Surface temperature

Greenhouse gases

€\ «\

ooy | ~ P
https://cli
GPQEQL?H.S: B .| SECMWF

méte.copernicus.eulCopernicuséSC '

':_;,
WInterreg
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C3S and UNFCCC Sustainable Development Goals

C3S SIS addresses agriculture, and some of the global
services will focus on food security

6000 HEALTH
AND WELLBLING

e

GIEANWATER
AKD SAMTATION

v

C3S SIS addresses health, providing relevant climate
change indicators

Two Proof-of-concept SIS projects in C3S dedicated to
water management. A urban PoC SIS is also addressing
this SDG at city level. Operationalisation underway

Two proof-of-concept SIS projects in C3S dedicated to
the Energy Sector. Reanalyses (produced by C3S) are
also highly relevant.

C3S activities contribute indirectly to this SDG insofar
that the energy climate impact indicators (see goal 7) are
relevant.

DECENT WORK AND
LCONOMIC GROWTH

i

C3S is working closely with the standardisation
community (via DG-CLIMA) on developing climate
change information required for the writing of standards
in infrastructure and transport.

2 ﬁ C3S contribution to SDGs
Climate
< 1 ‘.",.'_, \["j

Wlnterreg

Baltic Sea Region

C3S contribution to SDGs

C3S SIS related to urban aspects of climate
change, as well as health and infrastructure
aspects, contribute indirectly to this SDG.
Reanalysis products too.

C3S SIS products and indicators on water
management are directly relevant for this goal.

ECV products, including from reanalysis, CDRs,
seasonal forecasts and climate scenarios,
directly relevant for adaptation. The SIS also
delivers relevant indicators in support of
adaptation. Cooperation: EEA Climate ADAPT

Some of the ECV products generated by C3S
(including reanalysis ORASS) are ocean
relevant. This is done in coordination with
CMEMS.

Biodiversity is a future sectoral application of

C3S. Relevant products will contribute to this
goal. ECV products on soil moisture, forestry,
lakes, also contribute to this goal.

GLIMATE
ACTION

13
<

LIFE
BELOW WATER

14
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‘\
@ C3S user learning services

Climate
Change

Focus on the use of the Climate Data Store

to address climate change adaptation
Cha”enges W completed (2018) ™ planned (2018)

Train the trainer events

tentative (2019)

Key elements:

Blended training

Online training resources freely available
anywhere and anytime

Personalized learning
3 main target audiences

P
* In-country training events in local language in |
more than 30 EU countries “
* Train the trainers to widen the reach of the | ’ %
training and increase the impact : o
© GooNameg MSFT, Maviely, Wikipadia
» uls.climate.copernicus.eu S ECMWF (Qpernigg§ "
Yy
"Interreg -
Baltic Sea Region el 7.10.2019 Ali Nadir Arslan




What’s next: Decadal

Climate

Rationale:
Change

— Current user requirements surveys and
discussions with C3S stakeholders clearly
indicate the need for information at decadal
timescales.

* Current gap in the Service
®* Process:

— Workshop (early 2019) involving key
stakeholders, the scientific and user
community

* Take stock of the existing state-of-play

— (WMO operational initiative, C3S climate
projections roadmap recommendations,
projects e.g. EUCP, etc.)

— Assess the level of maturity of decadal
prediction (including verification) science.

— Agree and design a prototype decadal
component before the end of the current
Delegation Agreement

Component

Decadal |
| predictions |

| 1 |
I l
1
1
) '
: ' 1
|
'

1
]

Day Week Month Season  Year Decade Century
Weather :S:fei?:;ﬂutﬁ Long term climate
redictions jecti
p predictions change projections
Credit: WCRP
Reference:

* (3S User Requirement study
(https://climate.copernicus.eu/secteur)

« https://www.sciencedirect.com/science/article/pii/
$2405880717300018

* European Roadmap for Climate Services

Europeen
Cammmission

SECMWF (opernicus

Wlnterreg

Baltic Sea Region

EUROPEAN UNION
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Climate e
Change

Wlnterreg

Baltic Sea Region

* Process:

What’s next: Attribution component

Ratlo na Ie: Relative confidence in attribution of different extreme events

High interest from the society (media, policy i >

makers, planners)

Event attribution studies aim at providing a
rigorous scientific approach to determine to what
extent weather-related risks have changed due to
human influences on climate.

Abllity to detect possible influence
of global warming en specific event

Brainstorming with key stakeholders to revisit the
“attribution science” state of play (Prague workshop, 10-
11 October 2017) .

Ongoing study to define a publishable protocol for PO oy e gt oo D e
operational attribution, together with copiic
requirements on data and tools

Reference:
Validation of this protocol by the scientific « €35 Technical Annex (page 34)
community * (C3S precursor project EUCLEIA https://eucleia.eu

commission a "prototype" Attribution service
element towards a possible operational Attribution
component for C3S next generation.

GECMWF Copermcus - Europeen

Cormvmission

7.10.2019 Ali Nadir Arslan
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What’s next:

* “Transforming our world: the 2030
Agenda for Sustainable Development” -
17 Sustainable Development Goals
with 169 associated targets

* Sendai Framework for Disaster Risk
Reduction 2015-2030 with seven
global targets

* Paris Agreement adopted by
conference of parties to United
Nations Framework Convention on
Climate Change (COP-21)

* The New Urban Agenda adopted at
Habitat Il

Credit: WMO

Broad international

L]
<
COP21- CMP11

KAl L LAk

S
S . @

B s <
[/ \
“and

(oo¢rni.¢9§ B o

agenda

— - ———

HABITATII

The New Urban Agenda
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Observations

Satellite CO,

Sentinel &
international
constellation

In-situ CO,
Ground-based
networks

Meteorology
Satellite & in-situ

Auxiliary
Satellite
observations of
€0, NO,, night
lights, ...

Baltic Sea Region

EURCPEAN UNION

Prior Information

parameters, emission
reports, economic

Integration

Estimation system
Data assimilation and

Models
Transport, land & ocean
carbon cycle, fossil fuel

emissions.

\
Consolidated
Hot-spot Fossil
Fuel emissions
with

K uncertainties

Consolidated
Country/region
Fossil Fuel
emissions with

k uncertainties

7.10.2019

Approach based on
CAMS and C3S, with 3

complementary

components:

* ECMWEF/IFS @5-
10km, 100+
satellite data
streams

* Regional zooms
@1-2km

* Hot spots

SECMWF (opemicss B s

Cormmission

Ali Nadir Arslan



BALTIC
SAT
APPS

Kiltos!
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