. -
Eumhyi Space Agency <

Odays 00 hours 00 minutes




Copernicus Spac_e Component | *\&léesa
Long term contipuity space observations

2011 20150 2030

S-1A/B/C/D
S-1 A/B 2nd Generatio,

S-2 A/B/C/D
S-2 A/B 2nd Generatig

S-3A/B/C/D
S-3 A/B 2nd Generation

S-4 A/B (on MTG)

S-5 Precursor = - =
S-5 A/B/C (on MetOp-SG)

S-6A/B R ——— ——
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Sentinels — World Class EO Systems P \ eSa
Reference missions: Class leading data quality Si "ﬁj‘ >4 TB daily

Requirement Description Measured
performance ‘
Absolute The geo-location uncertainty shall be <11 mat Sz ‘ > 1 . 7 TB da | Iy
geolocation better than 20 m at 2o confidence level 95.5% confidence
(without ground | (without Ground Control Points). (baseline 02.04)
control points) *xe
Multi-spectral The inter-channel spatial co-registration of g pixel at

registration any two spectral bands shall be begx? 7% confidence
ia

than 0.30 of the coarser achievgal
sampling distance oft \lfo bande\‘to ‘“

=

Published Products

30 confidence h‘u 5,193,058
Absolute w‘@ra c ertamty shall B1 to B12, excl.
i i ter & oal 3%) B10: < 5%=*2%
radiometric ab\e ‘@ﬂ o) h£2%

Volume of User Downloads

40.01 PB

unterg‘re\‘ €0 s Ag
SNR A\ e The Signal-to-Noise Ratio (SNR) shall be All bands compliant
higher than specified values (see Table with

2-6 in this document) > 27% margin

Monthly Data Quality reports:
https://sentinels.copernicus.eu/web/sentinel/missions/sentinel-

JRC New sensors benchmark report on Sentinel-2B&A:
https://g4cap.jrc.ec.europa.eu Status 28 Novemb_er 2017 _Slide 4
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Sentinels for Agricultural Dynamics

Majority of Europe
>3 day revisit -

Turkey

@ sentinel-2

Morocco -

= Il bw EE ™ 4 I = = T = 55 = OO 00 T 52 K3 2R I¥l

S-2A & -2B (July-Sept 2017) V “@- sentinel-1

(S
{cesa

Majority of Europe
>2 day revisit- 4

: ¥ Y
: """‘“S“ » b - K Turkey l‘:‘\@;’.@.
23 ; " =)
S-1A & -1B (July-Sept 2017) 7

European Space Agency

é>esa
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senscap

//// common agricultural policy

Gpernicus
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Sen4CAP: R&D for Common Agricultural Policy

Sen4CAP Objectives:

* Provide evidence how Sentinel derived information can support the
modernization and simplification of the CAP in the post 2020
timeframe

« Provide validated algorithms, products, workflows and best
practices for agriculture monitoring relevant for the management of
the CAP ]

Sen4CAP Implementation:

e Collaboration with DG-AGRI, DG-GROW,
and national Paying Agencies

e Responding to the request from DG-AGRI & DG-GROW

~ '
Gpernlcus
ESA UNCLASSIFIED - For Official Use

o
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Sen4CAP project: Main Goals and Activities *\&éesa

- Identify & specify EO products suitable to increase the efficiency, traceability &
reducing the costs of the IACS

+ Develop algorithms (ATBDs) along with open source code for agricultural EO
products based on Sentinel-1 & -2

- Demonstrate and validate the agricultural EO products up to national scale

+ Assess the utility of Sentinel products within IACS procedures at EU and
national level for a range of Paying Agencies representative for the heterogeneous
agricultural practices, parcel sizes, landscape & climate in the EU

+ Prepare and facilitate the transfer of developed EO algorithms and services to
the national Paying Agencies

+ Demonstrate benefits of cloud computing capabilities

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 8
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Sen4CAP - Expertise, Technology & Collaboration i\\\ﬁéesa

Paying Agencies Ont,-n
Monftol;;:,us
g
Open Sour - Validated

DG-Agri, JRC, m §enhcap Performance CAP2020

DG-Grow
(/// common agricultural policy Nationa|
Demonstration

Reform

s
Cloud e
EO Experts Technology “mo\,at\\ls
\ce
(DIAS) practic
ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 9
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Endorsement of Copernicus for Use within the CAP Q&gesa
&, senucap

I ,lj)”
-

! |

Commissioner P. Hogan: "...already Paying Agencies using data of the Sentinels ...
ESA has launched a tender Sen4CAP which will provide us useful knowledge and
further possibilities on how we use Sentinel data in the context of the CAP "




Sen4CAP partnership — European leading expertise &&fiesa

Consortium Steering
UCL 4 ( '
= = e-geos DG Grow
oy e mm—— <:> = <: > '
i\\\&\g esa European Bg ?Fgél

@ SINERGISE .) !isat Gpernlcus Commission

L8088 08808 8

Champion users

» Conference of Directors of EU Paying Selected National Paying Agencies
Agencies » Following criteria optimizing EU
« Panta Rhei European Agriculture representativeness
Paying Agency Platform « Selected together with the steering
» Copernicus Agriculture Expert Group committee
N DR RS = | - . = = | s el European Space Agency
Sen4CAP Pilot C i La
en ilot Countries \s€eSa

el
=

Netherlands

y/

_‘A
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SEN4CAP - Time Planning & Status {-esa

Data Next:

Acquisition 1st Evidence

Design REVIE

Engineering

0
+J
c
)
£
)
=
=)
o
Q
x
| -
Q
[2)
-

Promotional Activities

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 13
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User requirement consolidation

« Hosted by DG-Grow: Brussels, 2017 July 20t
« Interactions with PAs and Steering Committee

« Focus on decision making in IACS processes
o PAs need information for deciding farmers’ compliance

o Agricultural parcel level, with declaration available to be crosschecked with thematic
information => Sentinels to feed the « traffic light approach »

= User Requirements defined at the level of concrete use cases

a-numeric tables
linkable with PAs app

: e
H
: 5 Y
% 22 : TS

1 L 75 1 Aug. -
ad A J o Bt 1« Sep H
| & | I« Bt Sep | |
| . . T 110 ) = - -
ESA UNCLASSIFIED - For Official Use LA I 28/1 { Jhe 14
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Use cases to be demonstrated Q eSa

Crop diversification Dynamic cultivated crop type map, Vegetation status indicator

Permanent grassland identification Cultivated crop type map, Grassland mowing, Agricultural practices

EFA-Land lying fallow [ &= :
Cultivated crop type map, Grassland mov i,
Agricultural practices (e.g. tillage, harves  ageaturaieoncy o "

User Requirement Document

EFA-Catch crops
EFA-Nitrogen-fixing crops

Land abandonment S ; = _drassland mov i
s i &« senscap "

¢ Il (/'// common agricultural policy

Interactive visualization : 4 OGC services

1B
I cross-check ¢ YL o e.geds

jion status ind e
e ey gisat

ii crosscheck ¢ [ mr=wmme———

mzxmmm jjon status ind [promm [t B

Panta Rhei

\\k\l\.

Prototyping — Developing & Testing at EU level \ eSa
+ National S1 & S2 coverage for pilot countries - Pre-processing of 100TB/year

S2:2.47TB + 6.9 TB S1: 1220 scenes = 6.7 TB

+ In-situ data sets shared by Paying Agencies

R

« LPIS/IACS datasets, subsidy applications, physical inspections, CWRS
-  Sampling heterogeneous EU agricultural landscape:
 LPIS types: Cadastral (IT, ES), Physical Block (NL, LI, RO), Farmers Block (CZ)
* Field sizes: Minimum: RO & IT 72-85% < 1ha, Maximum: CZ 66% > 1lha
» Landscape & climate: wide geographical range
+ =>» Algorithm Development, Benchmarking & 1st Validation

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 16
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Ongoing design of Sen4CAP processing system \

Decomposition into tiles
Automated Download
siophyslr.al Indica tors Proce ssor
! ' Binnhvsltzll dlnamrs Processor ’ ’
Scheduled l

°/7

/
b,)-.. ’)e (‘!a [
Scheduled - eer

S2L1C Time 'Y Triggered
Series e

{ Atmospheric
’ | Comections

L8 L1TTime §
Series |

Tugend

¥ | SAR Pre-

51 SLC Time
Series /|

In-situ Inform ation
&LPIS ,/0
— Triggered

s

Processing

Simple Indicators for Visualization
‘  Simple Indicators for Visualization ’
ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 17
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From EO products to compliance decision

Sentinel-1 & -2

Technology
(DIAS)

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 18

= Il hm 2= = 4 I ™= = " JJiIl S S =3Il T 283 I European Space Agency




DIAS: Data Information Access Service s
The Copernicus Cloud \=€Sa

Gpernicus

{ } Interface for

storage access &
processing and

management
Scalable storage

hosted on cloud
environment

Back-
office

Data Sources:
Copernicus Data &

DIAS Provider: In charge of DIAS Back-Office Information,

Services & Interfaces operations Sentinels Core

Products, ...

—_= 1l bu S5 = . I = = T (I = = I8 =m 11 = == B 2R gpean Space Agency
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DIAS - Bringing the Applications to the Data -@sa

Third-party: User implementing Provision of

i Front-Offi
q'! and/or operating a local service ront-Oftice
T making use of the DIAS resources Infrastructure is

(storage, processing, ..) and data under Third-party
responsibility

Note: processing is
considered “local”

DIAS whenever performed on
an infrastructure virtually

Provider \L——l’ collocated with the data

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 20
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DIAS - Possible Sen4CAP Implementation {zesa

o End user: User of the third-parties services

DIAS »>Third-Party user
Front- J interface
office Third-Party
resources
-]
- o
&
Third-Party
DIAS
Provider

ESA | 28/11/2017 | Slide 21
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Sen4CAP: An European Effort to prepare for CAP2020 ‘&iesa
« High quality, operational Sentinel data enables CAP monitoring approach
« Integration in PA operations for IACS implementation essential
+ Sen4CAP tools will support automated, E2E monitoring at large scale
« Cloud computing on DIAS will allow for national to European up-scaling
* Open source approach for direct and customizable uptake & sharing

senscap

//// common agricultural policy
http://esa-sen4cap.org
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