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About EuroGEO

EuroGEO brings together environmental and Earth observation resources in Europe. This page

explains what it does, who it is for and how it fits into the global Earth observation system. E @

PAGE CONTENTS What is EuroGEO?

What is EUroGEO? | _ | | The EuroGEO Disaster Resilience Action
EuroGEOQ is Europe's part of the Group on Earth Observations (GEQ) - a worldwide network working i .

The Group on Earth to build a Global Earth Observation System of Systems (GEOSS) Group includes 7 Expressions of Intent

Observations (GEQ) )
On 3 July 2019 during the annual EuroGEOSS workshop, EuroGEOSS (as launched on 23 October

Earth observation in Europe 2017) was renamed EuroGEQ following a decision by the GEO XV Plenary (2018). The other

today regional initiatives have also made this change.

EuroGEOQ enables Europe to position itself as global force in Earth observation thanks to the vast
knowledge gained through running the Copernicus programme and others.

Focusing on users — who will
benefit?

GEOSS is a worldwide system which aims to use earth chservation data to improve the lives of

Other regional GEQ initiatives citizens and help governments make good, evidence-based decisions.

Documents GEOSS is operated by the Group on Earth Observations (GEO).
Contact EuroGEO

{ CEOS WGDisasters ] (o)




http://beyond-eocenter.eu/index.php/web-services/floodhub

BEYOND
Centre of EO Research
and Satellite Remole Sensing

Earth Observation for Disaster-Resilient Societies
(EO4DisasteRS) led by IAASARS/NOA

The focus is on flash flood mapping at large scale
(city level) and creation of operational awareness
pictures for crisis management in real time by
assimilating in flash flood models multiple sources
of data including mostly satellite data (Sentinel),
in-situ sensors, and crowdsourced data.

You can see our progress so far in the video that
we presented in the GEO Week 2019 in Canberra.
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Real-Time Flood Monitoring service for Mandra, Attica
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* Pilot 6.1 | EO4D_ASH - EO Data for Detection,

Disasters ’ Discrimination & Distribution (4D) of Volcanic ash
e Sh ape Resilience -/ - Lead Partner: CNR, Partners: INGV, FMI, NOA, IMO, CNRS
; p Showcase disasters
EuroGEO Showcases Alicatons Powered by Europe * Pilot 6.2 | GEOSS for Disasters in Urban

Environment
The e-shape project has received funding from the  Lead Partner: Fondazione CIMA, Partners: EU SATCEN,

g Gpemicus European Union's Horizon 2020 research and
innovation programme under grant agreement 820852 N o A

* Pilot 6.3 | Assessing Geo-hazard vulnerability of
Consortium — 54 partners Cities & Critical Infrastructures

Starting date — 01/05/2019 « Lead Partner: EGS, Partners: PLANETEK, EU SATCEN
Project duration — 48 months

EU contribution — 14 998 976.27 €
* Pilot 6.4 | ReSAgri - Resilient & Sustainable

https://e-shape.eu/ ecosystems including Agriculture & food
 Lead Partner: NOA, Partners: NP, IIASA

{ CEOS WGDisasters ]
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Pilot 6.1 | EO4D_ASH - EO Data for Detection,

Discrimination & Distribution (4D) of Volcanic ash
. Lead Partner: CNR, Partners: INGV, FMI, NOA, IMO, CNRS

v Strengthening the EO and in-situ data exploitation and multi-source
(satellite, remotely sensed, crowd, and ground-based network)
data integration to derive innovation and tailor methodologies for
volcanic ash detection, discrimination and monitoring.

v Application of Early Warning lidar product developed in ACTRIS RI
to lidar observations at volcanic observatories.

Use of lidar observations in model assimilation.

Use of a common platform for Bo%. obs e =
visualizing the integrated ==
and synergistic products.
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o
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Key Users: Volcanic Ash
Advisory Centers (VAACS),
Airlines, Policy Makers,
Tourism Investors

https://e-shape.eu/
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Pilot 6.2 | GEOSS for Disasters in &t =
Urban Environment SR T ol ——" =
«  Lead Partner: Fondazione CIMA, Partners: S| p—
EU SATCEN, NOA 5 q‘jj
v' Using available in situ authoritative weather & ¥ . Assieliation
stations, existing citizen scientist weather stations, o 1
observations, low-cost sensors, to deploy an hydro- Ecmwr s wrepA || Fublicaton on
meteorological forecasting system for high-impact cees T etecioical :
weather events, such as flash-flood, wind storms, Model  RSSciolly e

hail storms, lightning storms, peri-urban fires.

v Exploring the possible added value of the
as&_rmlaﬂon of Sentinel data and Persqnal Weather CURRENT U REEES S
Stations data for the hydro-meteorological STATUS mba—-

Observations

P
4

Downscaling

forecasting of flash-flood and forest fire events. ! M. e PO Ml c—
T o Continuum :}%‘&’ -' Q_/.,A —
b V gl
a4 ) . : 'ﬂ +48 hotfrs forecasted
Key Users: Civil Protection RN | we shaahene
https://e-shape.eu/ Agenmels, h_ydlro- ! Legend:
meteorological predictions
agencies, disaster risk » L
reduction institutions
TRL 5-6
{ CEOS WGDisasters ] :>
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Pilot 6.3 | Assessing Geo-hazard vulnerability
of Cities & Critical Infrastructures

Lead Partner: EGS, Partners: PLANETEK, EU SATCEN

v' Generation of different products that evaluates the activity

https://e-shape.eu/

of different geo-hazards (like subsidence, landslides and
mining-related activities) on urban areas. Final reports are
comprehensive maps useful for non-technical land
managers.

Turning of complex and big INSAR data with thousands of
measurement points into useful products and maps
remarking the most vulnerable areas using geological,
geotechnical, hydrogeological and economical data.
Based on Sentinel 1A/B image processing and in situ data
(GNSS station, geological and Geohazard layers as well
as urban layers and pipeline network layers).

Key Users: Urban planners and
managers, Policy Makers,

Industry and engineering
companies, Insurance companies,
Civil protection authorities

L
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Product of service
implementation

Earth observation
processing tools (T)

Earth observation
service provider

1. InSAR Displacement results

InSAR

Validation (T) 2_ InSAR validation report

In-situ data

Geohazards
data

Geohazards

Analysis (T)

Urban
Vulnerability Iﬁf;‘]?;‘;
analisis (T)
"\
3. Active Geohazard areas report 4. Urban Vulnerable areas report

Cadaster daia
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Pilot 6.4 | ReSAQgri - Resilient & Sustainable
ecosystems including Agriculture & food

Lead Partner: NOA, Partners: NP, IIASA

v Providing novel products and services that were

not available until today to accommodate the
needs of the insurance sector as well as the
farmers’ associations such as risk and damage
assessment, adverse selection (underwriting),
high-level monitoring, and early warning for
perils in agriculture.

Effective combination of climatological, earth
observation, in-situ and NWP-based data
towards a more sophisticated monitoring of the
agricultural needs.

Key Users: Interamerican SA,

https://e-shape.eu/ CGR Association of farmers

GAIA EPICHEIREIN, GRNET

(

CEOS WGDisasters ]

v' Scenarios 1 & 3 (NP): Development of smart-farming
applications at parcel scale to accommodate Risk/Damage
Assessment. For each parcel, in-situ observations from a dense
network of smart farming sensors is presented, alongside a
comparison of measured vs observed NDVI indices from hi-
resolution Sentinel data. The service is implemented in
Gaiasense platform and is expected to promote rapid pay-outs
and simplify claims processes after a disaster.
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Pilot 6.4 | ReSAgri - Resilient & Sustainable

ecosystems including Agriculture & food
. Lead Partner: NOA, Partners: NP, IIASA

v' Scenario 2 (NOA): Statistical analysis of the main v' Scenario 4 (NOA): A dedicated high-performance server has
weather perils for cotton over a time-span of 4 been acquired to implement the latest version of WRF-ARW
decades (1980-2019) were performed using data model. Model scripts have been finalized and the model is
from ECMWF ERA5-land, ERA5 and CHIRPS running operationally daily, initialised from the 12Z cycle of GFS.

precipitation estimates. Segments of the crop extent
that have high risk are denoted in order to
accommodate the needs of the underwriter.

{ CEOS WGDisasters ]
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Showcase

EuroGEOQ Showcases: Applications Powered by Europe

The e-shape project has received funding from the

EuroGED C‘EO GROUPON s Gpemicus European Union’s Harizon 2020 research and
innovation programme under grant agreement 820852
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Pilot 5.2 | Satellite Earth Observation-derived
water bodies & floodwater record over Europe
 Lead Partner: LIST, Partners: SMHI

Co-designing and providing the final water bodies and
flood hazard products in close collaboration with selected
members of the Global Flood Partnership (GFP).
Estimating flood hazard at a large-scale based on EO-
derived flood maps and long-term hydrological modelling
simulations.

Using the unique data set generated by the ‘water bodies
and floodwater record’ pilot to support many different
applications and research activities of GFP in the fields of
climate research, large scale flood forecasting, flood
hazard and risk analyses, land use monitoring etc.

Key Users: Global Flood Partnership
(chair: Joint Research Centre)

https://e-shape.eu/
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 Global Flood Awareness System (GIoFAS)
* Lead Partner: European Centre for Medium-Range Weather Forecasts (ECMWF)

The Global Flood Awareness System (GIoFAS), jointly
developed by the European Commission (EC) and the
European Centre for Medium-Range Weather Forecasts
(ECMWE), is a global hydrological forecast and
monitoring system independent of administrative and
political boundaries.

It couples state-of-the art weather forecasts with a
hydrological model and with its continental scale set-up
provides downstream countries with information on
upstream river conditions as well as continental and global
overviews.

GloFAS produces daily flood forecasts (since 2011) and
monthly seasonal streamflow outlooks (since November
2017). GIoFAS has been fully operational as a Copernicus
Emergency Management Service since April 2018.

CEOS WGDisasters | hittps://www.globalfloods.eu/
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GloFAS system upgrade to 2.1 on 5 November 2019:
Upgraded river discharge reanalysis in near real-time
Upgraded flood thresholds

New set of river discharge reforecasts

New flood impact assessment and mapping products
Additional ancillary map layers
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« NextGEOSS - Enhanced landslide risk assessment framework |\EXTG€0$S
« Lead Partner: NOA

v Providing an enhanced multi-hazard risk assessment framework based on the statistical analysis of long time
series of data accessible through the NextGEOSS Data Hub. Focus is given on landslide events monitoring and
landslides susceptibility estimation.

v" In this pilot, three discrete steps are taking place:
1. Generation stack of interferograms derived from SENTINEL-1 images for a specific area of interest,
calculated on the NextGEOSS cloud environment;
2. Stack of interferograms are used as input data for the generation of line-of-sight ground velocities based on
Persistent Scatterer Interferometry technique, processed on the NextGEOSS cloud environment. This
component provides ground velocities as output feature data (WFS) with ground deformation information
embedded,;
3. The third step updates the landslide inventory, based on the ground velocities (Step 2) and a specific
reasoning (e.g. volume, slope, LU/LC). After the identification of new landslides, NOA's enhanced landslide
model runs and provides the updated landslide susceptibility map (WMS). This model runs on NOA'’s dedicated
server based on the ground velocities;

(

CEOS WGDisasters___J https://catalogue.nextgeoss.eu/topic/about/disasters
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« NextGEOSS - Multi-scale Change Detection for Space and Security

« Lead Partner: SatCen

Providing tools for detecting and characterizing changes occurring on the Earth’s surface.
Exploring methods for extracting information on changes at different scales.
Fostering extensive exploitation of the GEOSS data hub.

RN

v The pilot demonstrates the usage of the GEOSS Data Hub for discovery and access of Copernicus data (in
particular Sentinel-1 and Sentinel-2 Level 1) as well as the exploitation of these datasets for the detection of
changes occurring at different temporal and spatial scales.

v The pilot allows the user to execute the provided services on specified areas of interest, generally ranging from
local to regional level.

v" The main pilot beneficiaries are the stakeholders interested in EO data exploitation for security applications such
as decision-makers in the field of the Common Foreign and Security Policy (CFSP). Moreover the transversal
nature of the Change Detection topic expands the relevance of the pilot to several other user communities with
an interest in detecting changes on the Earth’s surface (e.g. to address environmental or humanitarian issues).

(

CEOS WGDisasters | https://nextgeoss.eu/pilots/space-security/
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« Strengthen multilevel governance in natural hazards and disaster management
« Lead Partner: Multi-hazards Functional Centre of the Regional Environmental Protection Agency of Calabria

v Design, develop and test application useful for strengthen multilevel governance in natural hazards forecast and
management, and in preparedness and prevention phases of disaster management.

/

v" End user dimension: Civil emergencies agency, Decision Makers
v' Market potential: National authorities, Environmental Agencies

v Transnational deployment in Europe

v Coupling with Copernicus EMS

{ CEOS WGDisasters ] z) g -




INSAR Greece: A national ground motion service, based on
big Copernicus Sentinel-1 data
| B. INSAR stack: parallelized ISCE topStack

BEYOND

Centre of EO Research
and Satellite Remofe Sensing

C. Persistent Scatterer Interferometry: parallelized StaMPS

Scatterer
mem g Candidates
selection

Select master

Algorithm for optimum Hardware
split of AOI into patches specifications

PSI products

Extract burst overlaps Co-registration of burst
overlaps

StaMPS StaMPS
steps 1-5 steps 6.7
synchronization performancemetrics || SR | | T T T T T — — —
%22:? D. InSAR Greece workflow

= Hub
Sentinel performance

metadata daemon

T_data request
— 1

Download Area of
service Interest

I

I

|

I

|

|

I

| Co-registration of SLC DEM
I bursts transformation
|

I

|

|

I

|

|

[

Selection of Reference point
HEES per frame

A. Download
data

Product
list

¥
\ 4

B. InSAR stack C. PSI

Bursts merge

r 3
Quality loop

Velocity fusion in .
INSAR Greece overlapping tracks QUENIY EoE

New or modified component

I
I
I
I
I
I
I
Enhanced Spectral Diversity I
I
I
I
I
I
I
I
I

1l Co-registered
Co-registered wrapped ifgs & |
SLCs /i coherence |

SLC TOPS
data

Dataset /products
generated

Existing or 3" party component

l CEOS WGDisasters J




S

BEYOND

INSAR Greece: A national ground motion service, based on
big Copernicus Sentinel-1 data

= Developed Parallelized PSI (P-PSI) end-to-end processing SIEA A
chain for the fully automated assessment of LOS velocities

through Persistent Scatterer Interferometry, tailored to
scale to the Sentinel-1 archive.

= Transparently access different Sentinel-1 repositories, and
download the appropriate datasets for PSI.

= Parallelized interferograms creation and multi-temporal
interferometric processing.

= New algorithm which establishes a non-uniform patches
grid, based on the expected number of Persistent Scatterers.

= More than 941 SLC Sentinel-1A&B images in the period of
2015-20109.

= |InSAR Greece provides ground motion information on more
than 12 million distinct locations.

100 200 km

36°00.00"

| CEOS WwGDisasters | 20°0’0.00” 22°0°0.00” 24°0’0.00” 26°0’0.00”
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EO4EViDence (Earth Observation for Epidemics of Vector-borne Diseases)

- Early Warning system using EO Data to forecast & monitor mosquito-borne diseases @4 Om @ﬁ
In Europe (Greece, Italy, Serbia, France & Germany) % Oy,
P

Innovation:
* Multi sourced data: Space & ground — Earth Observation data, entomological, epidemiological & ornithological data

* Open source: Free and open data & technologies

] . . . The EWS can be Copernicus, GEOSS, The EWS has been
* Innovative technological solution for big data - Al fransferred in multiple CAMS, CLS operating successfully
geographic regions for the last 6 months

« Scalable and sustainable system

«  System potential/ added value demonstrated
at local level Scalable Open data Automation

« Technologies developed in the EU @ @ @ @ @ @

 European scale ‘ :
Transferable European technology Fully operational
Impact:

- Tool for helping decision_—makers to im_prove health SYStM  1ne ews can easily scale up ST e ed dots sosline
responses, take preventive measures in order to curtail the & prove ifs operability Observation data & for ingesting the EO & the
spread of mosquito borne diseases to more regions in Europe meteorological data entomological data

— Address the relevant priorities of the SDGs such as good health
and well-being (SDG 3) and climate action SDG 13.

{ CEOS WGDisasters ]
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