


Emergency

vanagement  ® @ growing number of disaster management organizations are using
Earth Observation (EO) images and Geographic Information Systems
(GIS) for disaster management,

* the challenge lies-in-suppoiting-these efforts with relevant policy also
at regional ¢nd international level.

In this context the European Commission is offering to actors involved in
the emergency management the Copernicus Emergency Management
Service (Copernicus EMS), a fully operational service which provides
geospatial information addressing emergency response, prevention,
preparedness, disaster risk reduction or recovery phases
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OPEIMICUS EU’s Earth Observation Programme

Europe’s eyes on Earth

In-situ
measurements

Satellites: Sentinels &
Contributing Missions
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Change
¢ O Security

... added value products

Operational since 2012

Managed directly by the Joint Research Centre (JRC) of the
European Commission

Provides disaster information on the impact of natural & man-
made disasters

Supports all phases of the disaster management cycle:

* Warnings & risk assessments

* Information on the impact of natural and man-made disasters

RISK AND RECOVERY MAPPING
e On demand

o Tailored to user needs

o Weeks-months

RAPID MAPPING
® On demand
© Standardised
® Hours-days

PR
REFERENCE MAPS
POST-DISASTER SITUATION MAPS

EMERGENCY RESPONSE

VALIDATION

“EARLY WARNING

® Floods: EFAS
o Forest Fires: EFFIS

VALIDATION

OPErNICUS European
C\F) Europe’s eyes an Earth - Commission
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Scope

Complementary to national
efforts

Supporting the EC’s
Emergency Response and
Coordination Centre (ERCC)
Focus on Europe but
available globally

Service Overview

On-demand Mapping %, 4@
9,
On-demand provision of geospatial J"e,,
information in support of preparedness,
emergency response, recovery for any type of
disaster

RESILIENCE

EMERGENCY RESPONSE

PREPAREDNESS

Early warning,
monitoring &
forecasting of
droughts &
their impacts

European Forest Fire Information System (EFFIS)I

Near real-time & historical information on forest fires &
forest fire regimes in the European, Middle Eastern & N-
African regions

Fire Danger Forecast

Very Low Danger
Low Danger
[ Moderate Danger
I High Danger
I Very High Danger
I Extreme Danger

European Flood Awareness System (EFAS)

Flood monitoring and forecasting across Europe
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Emergency

Managemenf's  On-demand Two temporal modes

. Can only be directly activated by Authorised Users (see schema)
. JRC role: technical coordination & contract management
. Map production by European consortia through service contracts Rapid Mapping
. All products available at emergency.copernicus.eu/mapping 24/7/365

Supporting emergency response
Highly standardised workflow &
products

Rapid tasking & delivery of satellite
images

Emergency Response and Coordination Centre

L (at DG ECHO; DG GROW, DG JRC)
EC Coordination

Level 1: Delivery in hours/days (avg. 24-48h)

Authorized Users Natic;’nafl tFocaI EC services EEAS
oints . .

(AU) 1 } t it Risk & Recovery Mapping
Level 2 During working hours
U Regional/ UN agencies, EU : . : .
Assoclated Users public users World Bank, NGOs Delegations SuPp_ort_mg SItu_atlons \_NhICh do not
(AScu) require immediate action
Level 3 Tailored to user needs

evel s:. e
General Public User Public, media, other users (case specific)
(GPU) Delivery in weeks/months

‘ trigger " inform

(opemiovs "m0 &zn.



Emergency

Vemasemont Copernicus is a European Union Programme, coordinated and managed by the

European Commission, aimed at developing European information services
based on satellite Earth Observation and in situ (non-space) data.

Sentinels Copernicus Contributing Missions: missions from
: ; ESA, their Member States, and other European &
ENTINEL-2A /2B . . . .
SENTINEL-1A /1B international 3rd party missions

-

SPOT (VGT) m

\{ COSMO-Skymed

o 7 TerraSAR-X
PROBA-V & L %Tan(lem-x
2 o
< / (i @?ﬂ Radarsat

-

\ Copernicus |
Aerial (drones, planes) i \°°J?;L?:,§L“g/
Through a pilot project in order to \ /
evaluate possible operational
integration\\_,ip CE

oW %

@— ﬁ Meteosat 27 Generation
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Emergency
Management .. . .
Generally Civil Protection Authorities or

other National Focal Points, they can submit

a request for activation tothe ERCC_ The Emergency
e Response

Coordination

Joint Research
Centre of the

European Centre, entry
Commission, point for the EMS
technical activations,

supervision of
operations,
management of
dissemination

providing 24/7
responses to all
request coming
from the EMS

platforms users
The European Space Agency, providing the Private sector consortia, in charge of the
REACT, a fully dedicated team to promptly EMS activation coordination and mapping
support EO data to the EMS mapping team tasks

m European
™' Eusope’s eyes an Earth Commission



Emergency  24/7/365 service
Management
Supporting emergency response
Highly standardised workflow & products
Standardised products (three map types)

Two production modes (service levels SL)

RESILIENCE

EMERGENCY RESPONSE

Rapid tasking & delivery of satellite images
Delivery in hours/days

Service Portfolio

Map type Content SLa* SLg*

Reference Reference situation gh 5 days
Delineation Impact area 12h** 5 days
Grading Damage assessment a5 5 days

* Time after image delivery ** First Available Map after 3h

268 Activations since April 2012

80

~
o
|

(o))
o

Others

B Humanitarian crisis

wu
o

W Storm

M Fire

[=]
I

M Flood

Number of activations
[ w B
o o

Earthquake

=
o
I

o
'

2012 2013 2014 2015 2016 2017

Geographic location activations
53% Regional (EU)

47% International (Outside EU)
Who is activating the service?
40% EC Services

60% EU National Focal Points (also
outside EU

(OP*?EDEQ.HE E oo



@ Rapid Mapping (RM)

J;‘;i,;ienﬂgﬁt * Volume 2017: 62 activations, mainly for fires (42%) & storms (23%)

* Intensive start in 2018 with 9 activations (fires (1), floods (4), storm (3), earthquake (1))
— Several large activations for TC Madagascar & GITA (Tonga), storm Friederike (D), floods in N-

i\i France

— Latvia and Lithuania activated RM for the first time since 2012 (floods)
* Finalisation of a first draft procedure on the collaboration with the Int. Charter

Overall service statistics: 271 activations since 04/2012

Disaster Types Triggering Entity Disaster location
80 80
& Other = National Focal Points 7; 3%
1 1 3; 1%
70 | mStorm 0 = EEAS 52% |/ ’
M Fire : ’ R 0; 0% .
E 60 o Flood g 60 |+  MECServices u Africa
E 50 +— = Earthquake E 50 ® Antartica
:'df 40 3 40 - 1 Asia
S ‘§ = C-America
230 230
£ E = Europe
2 20 = 20 1 = N-America
10 10 - ® Oceanica
0 - o0 - 14; 5%  ® S-America

2012 2013 2014 2015 2016 2017 2018 2012 2013 2014 2015 2016 2017 2018 (nb; %)



Emergency Tropical Cyclone ENAWO-17 in Madagascar (EMSR197)

Management

A “

Crisis Information
Flooded Area (16/03/2017 08:59)

Building Grading

e Highly Damaged

¢ Moderately Damaged

Transportation Grading

Road, Highly Damaged

Road, Moderately Damaged

Europe’s eyes on Earth

Highty |Moderateiy| oo | o | ol L
Unit of measurement| Destroyed 91y SAEY to slight e pa r—
damaged | damaged affected AOI
damage
Flooded area ha 28.8
4 | Estimated population No. of inhabitants 0 513 369 0 882 53160
Residential No. 0 171 123 0 294 N/A
Other No. 0 16 13 0 29 N/A
Settlements
Industrial No. 0 13 26 0 39 N/A
Religious No. 0 0 1 0 1 N/A
Transportation Secondary roads km 0.0 0.0 0.0 0.0 0.0 15.1
Local roads km 0.0 3.3 6.7 0.0 10.0 64.1
i European
Gpernlcus H Commission



Floods in Niger - (08/2017)

Torrential rains have caused serious flooding in Niger at the end of August 2017. The authorities reported

Emergency
Management

thousands of people to leave their homes in the capital, Niamey.

Reference Map

Delineation Map

Ceonseguences within the AQ|
Unit of measurement|  Affected Total in AOI
Flooded area ha 353.5
Estimated population Mo. of people 3673 551423
Settlements Residential ha 0.0 1.0
Cemetery ha 0.0 1.0
Educational ha| 0.3 257
Commercial ha 0.1 342
Educational ha 0.3 257
Green Area ha| 0.0 20
Industrial ha| 0.8 55.4
Institutional ha 24 711
Multi-functional ha 0.0 63.2
Other ha 0.0 102.7
Transportation Eridge Mo i) 2
Primary roads km 0.0 29.3
Secondary roads km 0.0 19.5
Local roads km 8.2 395.0
Railways km 0.0 12
Utilities Quarmy ha 0.0 29

(o

ernicus

Europe’s eyes on Earth

that hundreds of houses have been destroyed, key roads cut in several parts of the country and ordered

European
Commission



Emergency

Managemen

Mudflow — Freetown Area — Sierra Leone- (15/08/2017)

Crisis Information

- Landslide (15/08/2017 11:25 UTC)

Dl\dudﬂow (15/08/2017 11:25 UTC)

Building Grading

®  Destroyed

@&  Highly Damaged

@ Moderately Damaged

Transportation Grading

M Bridge, Destroyed

R oad, Destroyed

r

within the AOI
Negligible
Highly | Moderately Total Total in
Unit of measurement| Destroyed to shight
damaged | damaged affected ACI
damage
Mudflow ha 319
Landslide ha 46
Estimated population No. of inhabitants| 2005 8405
Settlements Residential No 151 25 38 0.0 214 N/A
Transpartation Bridge No. 0 o o 0 - 4 ==
Primary roads km; 0 0 0 0 0.0 6.6
Local roads km 15 0.0 0.0 0.0 1.5 56.4 -

GF’?ER[C,EH%

H European
Commission



Emergency

Management Grading map example (forest fires)

Detailed damage assessment, estimation of affected population & assets

Fire of Pampilhosa (PT) June 2017 (EMSR207)

Transportation Grading
=—=>Road, Negligible to slight damage
Building Block Grading
E] Highly Damaged

Moderately Damaged

Negligible to slight damage

Fire Grading

- Highly Damaged

Moderately Damaged

Negligible to slight damage

|Consequences within the AOI
Unit of measurement| Destroyed Highly | y Total Total in
Bumt area ha 6445,2
|Estimated population No. of inhabitants 1054 3348 E
Settlements Residential ha 0,0 03 | 6,6 6.1 13,0 187,6 B
Cemetery ha 0,0 0,0 02 0,0 02 0,2 = =
Industrial ha 0,0 0,0 0,0 0,0 0,0 7.8 e
Sport Ground ha 0,0 0,0 0,0 0,1 0,1 0,7 e &
Transportation Primary roads km 0,0 0,0 0,0 11,6 11,6 45,1
Secondary roads km! 0,0 0,0 0,0 0,0 0,0 0,0 (‘303.!_"9‘.5 -
Local roads km! 0,0 0.0 0,0 1371 137.1 582,0

GP‘?ED,!QH% E oo




Emergency.
Managemel| 3

Legend
Crisis Information
Building Grading

I:l Destroyed
I:l Highly Damaged

Moderately Damaged

Negligible to slight damage
Industry / Utilities Grading

Storage Tank, Desfroyed

IR - Storage Tank, Highly Damaged

Storage Tank, Negligible to slight damage

. Industrial Facility, Highly Damaged

!\ndustn‘al Facility, Moderately Damaged

General Infermation

I:IArea of Interest
I:I Clouds

Administrative beundaries
=|= = Intemnational Boundary
Settlements

G Populated Place
Hydrology
— Stream

-

Primary Road

Secondary Road

i !\ndustn‘al Facility, Negligible to slight damage * ‘Local Road
Transportation Grading
Bridge. Negligible to slight damage
Harbour, Moderately Damaged
Harbour, Negligible to slight damage
Consequences within the AD
Unit of messurement| Destroyeq | HENY | Medertely ﬁg”l?'slg Total | Tetalin
roys " siight
| damaged | damaged damae ADI
Estimated population MNo. of peaplel 23140 24563
Setfiements Residential No| 3129 51 849 295 8483 5155
Commercial No| 91 1 2 111 25 24
Comectional No| 0 o [ 4 4 4
Industrial Mo 1 o o 2 3 3
Institutional Mo 5 o 2 1 8 10|
Mesical No| 0 o [ 2 2 2
Recreational Mo 5 o o 5 10 13|
Transportation Eridge Mo [ [ [ 1 1 14
Harbour ta 00 0.0 67 17 54 527
Primary roads lam| oo 00 oo oo 0o 11.7|
Secondary roads lam| oo 00 oo oo 0o 134
Local roads km| 00 0.0 00 00 00 550
Utilities. Storage fank hal o1 02 oo o1 04 03|
Storage depot hal oo a8 19 81 198 212
Processing ha 00 0.0 00 12 12 12)

(opernicus

Philipsburg - SINT MAARTEN (NED.)
Wind storm - Situation as of 10082017

European
Commission



Emergency

Management

Post-disaster Mapping

Not constrained by the need for rapid delivery

RESILIENCE

*  Serves prevention, preparedness, disaster risk
reduction, reconstruction, recovery

EMERGENCY RESPONSE

*  Service is customised to suit the user requirements
specific to each activation

PREPAREDNESS

*  Product delivery in several weeks
*  More dependent on the integration of relevant ancillary
layers

Pre-disaster Mapping

Changes of Vulnerability & *  Hazard exposure

Most common EMSN subjects of
interest (2012-2017)

mitigation...
lanning and...

W,

Uy
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27
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denisty ' erosion risk
resilience of urban settlements *  Vulnerability & resilience of reference ' Natural hazards
Risk status for new assets buildings or people population,apg ulthpieC
Post-disaster needs assessment *  Risk status for population and assets
Recovery plans *  Evacuation plan
Reconstruction/rehabilitation . Probabilistic risk assessment based
monitoring on likely hazards

European
Commission

(lopernicus



Emergency
Management

Authorised

User

A

Product
delivery

EMS Portal

Service
Request

JRC

1) Preparation of technical
specifications & call for proposals [€—
2) Evaluation of offers

3) Contract assignment

I

ERCC

Criteria check

Service Provider (3)

JRC

Quality check
& delivery

o —»| Offer preparation &
biding
N
a::‘\ \\
\ 4 [ i
Service Provider (winner)

Gathering of input data

Data analysis/processing
Summary of results incl. map
production

=

f-esa
Image data
provision




Legend

Emergency Population density estimation and land-use database for Al Geneina and El Daein, Sudan N

idential structures

Cemetary
Management —
7 g : : | - ™3 Unpaved road B commeccial
o Favedoae (T ——
——— Bridge Educational
Bl #erocome Institutional
[] irort Runway [ Livestock Market
. Medical
Airport Apron and Taxiway
Military
Urban Areas |
R ot iy 2 Recreational/Sports
nterpreted City Zones.
== [ e
""" I Fomal
Unknown

I orma F7 uities

I 0P camp ¢ Mosque

Residential Building Block Hydrology
Dry and intermittent
o .. River (Width < 10m)
Informal River

Consequences within detailed mapsheet: C2

¥ | Formal building blocks: 477
Informal building blocks: 194
Building blocks subdivisions (lots): 3007
Building structures in residential blocks: 2136
Building structures in non-residential blocks: 1641

(QP?EHES%HE b o



URBAN SPRAWL (CITY GROWTH)

Emergency
Management

+ City Growth Interpretation
.:_: - Built-up in 2004

e - Built-up 2004 - 2012
l:l Built-up 2012 - 2013

Consequences within the city growth map | Area (ha) %

Built-up 2004 2994

Built-up 2012 3397

Built-up 2013 4018

Built-up change 2004-2012 403 34

Built-up change 2012-2013 621 18
(opemioys 'Hm" 2z

Commission




Monitoring and assessment of local humanitarian recovery construction projects in Somalia

Emergency Activation output requested by World Food Program
Management (WFP)
— f_,\\_ | * Detailed maps of the constructions of interest
'D‘in\di\r;;_ -------------- -®-Tuur * Overview reference maps

* Vegetation maps for analysing the impact of the
drought mitigation measures on the surrounding
""""" #5 2 vegetation

DahirOgle P
{ /

VILLAGE ACTIVITY

Biyomane |Water Catchment

Soil bund and stone
lines
Soil bund and stone
lines

Dindinta Water catchment

Booramo

Dahir Ogle

Dofarey Water Catchment

Miirsaare | Water Catchment

Tuur Soil bunds (Op'ernlcyls m European

Commission
Figure 1: Location of the 13 sites (in red).




Village of Dindinta - Green area extent

Emergency Draught mitigation
B BID10 - Cistern Point, Water catchment/pan
Ma nagement = BI010 - Cistern Point, Storage reservoir

O BID10 - Cistern Paint, Solar still

& BI010 - Cistern Point, Berkad

@ AAD50 - Well Point

@ BH170 - Natural Pool Point, Spring

1) BH170 - Natural Pool Point Water-hole
== DB0Y0 - Stone Lines

- = - ) . L] =
1 Green Area Extent Changes X Vi tation Vi
s (Reference Year - 2016) egetation vigour
4= MODIS vegetation S ] S y :
> .

Mean fAPAR*, % (2016 - REF)
<-
==DB090 - Soil Bunds 5‘-1 i [ voss [ | 1.5
P X ] [
Reference Map (F L] Absent ] ---05
7 5 3 Unchanged* D 05-05
. Expansion . -0'5 ) 1'
*Unchanged: Vegetation found at both dates. . 1-15
Threshold used for Dindinta AOI is 5% fAPAR . !
>1.5
. *fAPAR: fraction of absorbed photosynthetically
Biomass

active radiation (400-700nm) absorbed by the
green vegetation components

Biomass

DMP*, kg/ha (2016 - REF)
<200

-200 - -100

-100--50

-50 - 50

50 -100

100 - 200

=200

*DMP: Dry matter productivity

=
(Lopernicus e
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Emergency
Management

Last activations

“ . .
A 100-250 [ so- 100 obers o

s Emee :

Vulnerability Level

<

TS

TS L e

R . ’ | —_—
> N

D

A

A subset of Basic European Asserts Map V2, wall to wall product
created for Finland (EMSN040)

asset and population on forest fire (EMISN041).

Gpemms [ ]

European
Commission



Emergency
Management

Status of RRM Activations

Code |Activation name |Status
Activations 2017
EMSNO033 Satellite based conflict damage assessment of two selected cities in Libya Finished
EMSNO034 Coastal flood risk analysis for population and assets, Portugal Finished
EMSNO35 Economic impact of floods on agriculture sector, France Finished
EMSNO037 Multiple natural hazards risk assessment for UNESCO in three cities Finished
EMSNO38 Post-disaster situation analyses of flood and landslides in Lima, Peru Finished
EMSNO039 Seismic risk assessment in Croatia Finished
EMSNO040 Nation-wide asset map Finland (relaunch of EMSNO036) Finished
EMSNO41 Forest fire risk assessment in Croatia Finished
EMSNO043 Tsunami Risks in Italy (relaunch of EMSNO042) Finished
EMSNO045 Forest damage assessment in Saxony, Germany Cancelled
EMSNO046 Flood delineation in Hildesheim, Germany Finished
EMSNO047 Volcanic Hazard in DR Congo (relaunch of EMSN044) Ongoing
EMSNO048 Flood risk assessment in Sardinia, Italy Finished
Activations 2018
EMSNO049 Reconstruction monitoring of St Martin and St Barthelémy islands (post IRMA)  [ongoing
EMSNO50 Post Matthew damage assessment and monitoring of recovery activitiesin the  |ongoing
South Region of Haiti
EMSNO51 Post Matthew monitoring on rural areas, south region of Haiti ongoing

(Lopernicus

European
Commission



Early Warning systems

Emergency
Management

Early warning,
monitoring &
forecasting of
droughts &

WtHigh I Medium DLow
a5

il "

their impacts ) )
European Forest Fire Information System (EFFIS)

Near real-time & historical information on forest fires &
forest fire regimes in the European, Middle Eastern & N-
African regions

Fira Danger Forecast

" Very Low Danger
Low Danger
7 Moderate Danger
I High Danger
I Very High Danger
I Extreme Danger

European Flood Awareness System (EFAS)

Flood monitoring and forecasting across Europe
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Management

'

Energy
Production

e

Terrestrial & Freshwater
Ecosystems

-

Waterborne Transport

Forest/Wild Fires )
/ GP?EH',S%HE |

Forestry Tourism



EUROPEAN (EDO) & GLOBAL (GDO) COMPONENTS Wrion  medum | Low

* Why?  Droughts are ...

— increasing in frequency and severity in many parts of the ' TR
world, including parts of Europe.

— atransboundary problem.
Likelihood of Drought Impact, 16 October 2015

— a global hazard with significant economic, societal and
environmental impacts (~3 billion Euros/year in Europe).

{Combined Drought Indicator,
° What? 11-20 0ctober203._5, -

— European and global early warning, monitoring and forecasting - '
of drought and their impacts, based on satellite data, hydro- ; e
meteorological modelling and in-situ observations.

— Satellite data play a key role for monitoring vegetation stress,
soil moisture and land surface temperatures.

— The combination of different indicators can provide decision

support to policy makers and different economic sectors. _
PP POTCY oeemicus [ o



Drought Observatory

Emergency
vianagement EUROPEAN (EDO) & GLOBAL (GDO) COMPONENTS
e Users:

— Commission services (e.g., ECHO, ENV, REGIO, CLIMA)

— National and Regional Authorities

— River Basin authorities (especially international RBs)

— Agriculture, water-related industries (including energy
production), water-borne transportation, public water
supply, ...

— Nature conservation (e.g., wildfires, wetlands)

— European and national aid services, international
organizations and industries

* Synergies:
— Copernicus Land Service
— Copernicus Climate Change Service




Emergepsev

Managen

Web-based Platform Interoperable

Data
Infrastructure

Multi-scale approach

De-central data holding and management

Streamlined with other EMS services (EFAS, EFFIS)
* meteorological data, soil moisture, river flow
« drought indicators

Link to Copernicus Land Service - Land Cover, NDVI/fAPAR, Water Bodies

Link to C3S - temperature, soil moisture, snow cover (once regularly available)
Uptake of outputs from research projects (DROUGHT R&SPI, GlobSnow, EGSIEM, ...)
Contribution to GEO GIDIS as European node

(opernicus

European
Commission



Emergency

Management Provides transnational assessments during pre- & post-fire phases

*  Complementing national systems through provision of harmonised data, methods & standards

*  European Forest Fire Information System (EFFIS)
* Expansion to global scale is ongoing (in cooperation with GEO) => Global Wildfire Information
System (GWIS)

v Fire danger forecast
v" Short and long-term fire danger forecast
v" Monthly and seasonal fire weather forecast
v’ Fire detection & burnt area mapping
v" Active fire mapping — MODIS/VIIRS/Sentinels e
v/ Burnt area mapping: ’
v" Medium spatial resolution (approx 300 m) near-real time
(2/day in pan-European region) (MODIS/VIIRS/Sentinel3)
v' High spatial resolution (S-2, Landsat res.) weekly (or bi- I
weekly)

RESILIENCE

EMERGENCY RESPONSE

(opericus g s,



Monitoring of all forest wildfires, providing
pre-fire and post-fire products, including
burnt areas.

Not needed — continuous monitoring of all
forest fires

Updated up to 3 times every day

250 meters — provides a map of the burnt
area based of an automatic classification
supervised by an operator
5 levels of fire severity are provided by
automatic classification of the pre-fire and
post-fire images
Provides a continuous monitoring of the
evolution of all forest wildfires, with a high
frequency update, at medium spatial
resolution. Maps are available shortly after
the satellite pass.

Mapping of selected (by the user) wildfire events (not
limited to forests).

Needs to be activated by an authorised user

In the same activation updates are done on request
only. The requested map shows the affected area at
the requested date.

Typically <10 meters — provides a detailed map of the
burnt area by either visual interpretation or semi-
automatic processing of very high resolution imagery
On request impact assessment is provided (3 levels of
grading) on the basis of visual interpretation or semi-
automatic processing of the post-fire imagery

Provides an accurate map of a single wildfire event at
high spatial resolution, within the next 24/48 hours of
the activation. Is not limited to forest fires.

Lopernicus

m European
Commission
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Management

European & Global Flood Awareness Systems EFAS & GloFAS

information

Users: ERCC, national/regional/local hydro-met authorities, civil protection, intern.
organizations & NGOs, industry

and in the future also more NRT data
GloFAS is publicly accessible

http://efas.eu

http://globalfloods.eu

0 o,
B
ABOUT GLOFAS =
W N
e LA | i
., 7 w}'ﬂ X
o -‘\\.1,.:'4
A
- 190
j e l‘
_5;5\._,3% )
o
r—

(opernicus

Probabilistic, transnational, river basin wide flood forecasting, monitoring and early warning

EFAS NRT forecasts currently not publicly accessible — ongoing efforts to provide all historic

European
Commission
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Management

Why?
Reduce time for image tasking & acquisition (currently covering ca. 80% of
RM workflow)
Optimise acquisition time with respect to event time
What?
EFAS warning based pre-tasking of images (in absence of user activation)

Warning issued on forecast-based flood hazard mapping & risk assessment

— Warningis sent 24h before the expected event to RM service provider: Event time,
AOI with high potential impact, suggestion of acquisition dates

— As a consequence radar satellites are tasked (10-30m resolution)

Flood return
periods

B high

medium

D low

Flood location & magnitude

¥

Lo

Flood prone areas

4

\ 2

»

Exposure => potential impact

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

vi

Olday
17:53

QR3/2017

Map production
Image reception

Satellite tasking
& acquisition

Request handling

m European
Commission



Sudy aerial component

*  Astudy for the use of aerial components for image provision has been
requested by the Copernicus users and by consequence included and accepted
in the Copernicus work-program 2015.

Framework contract established for 2 lots

*  Request by DG JRC trough a dedicated order form
*  After signature by both parties the contractor has 48 Hr to deliver
*  Communication protocol to monitor the work

Manned aerial component Unmanned aerial component
( delair- —‘
7
Ry )
o
10-20 cm resolution |
Ortho rectified imagery (RGB and NIR + « 10 cm resolution
Digital surface model +  Ortho rectified imagery (RGB and NIR +
Max 625 km2 per module Digital surface model
Price per module +  Upto40 km2
Price per km2

wpﬁm'%ﬁ{ﬁ |




( Conclusion

and

unmanned

Need for a “emergency Notam” to be
able to fly in a segregated airspace for
time x without altitude limitation in the
Area Of Interest
Higher flight altitude means less
time on site for data acquisition
and less time for data processing,
this is key to the success of UAV
missions
Need forEuropean regulation with the
same procedure in all countries

Can be integrated as an operational
service in Copernicus EMS in rapid
mode > still some issues with
regulations needs to be resolved.

recommendations

manned
Mature market segment since
decades
Flight permissions are well established

Ability to cover large areas (up to 625
km2) with superior resolution

Important for high quality
damage assessments in urban
areas

Perfectly compatible with using VHR

Could be integrated as an operational
service in Copernicus EMS as we
speak.

We suggest to continue with the feasibility study as written down in the work program 2018 and to
consider a full operational aerial component for image acquisition for the work program 2019.

Advantages aerial imagery

Higher flexibility of deployment and better timeliness
Superior resolution over VHR satellite imagery
After processing accurate ortho recitified imagery and digital surface model
Quick deployable (when flight permissions are solved)
Rapid revisit opportunities (monitoring)

3Gan fly under cloud canopy (ex. To outline floods in urban areas)
Rapid revisit opportunities (monitoring)
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Some examples -

Emergency
Management

llica, Italy
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Emergency Deliverables per UAV flight (lightweight fixed wing) — 10 km2 - 10 cm resolution

Management

RGB true color ortho NIR false color ortho

Digital surface model
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Emergency
Management

Quick data transmission to local servers from
terrestrial UAV derived imagery over disaster
area

Depending on the payload of the HAPS device

— Optical sensors (superior resolution then VHR)
— Radar

— Video streaming
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