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Sentinels Looking after Agriculture
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Copernicus Sp_ac_e Component | @gesa
Long term continuity space observations

2011 2015 2020 2030

S-1 A/B/C/D
S-1 A/B 2nd Generation

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

S-3 A/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-6 A/B
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Sentinels for Agricultural Dynamics \\\&i&esa

Majority of Europe Majority of Europe
>2 day revisit >3 day revisit
" sentinel-1 e & sentinel-2
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European Collaboration - Technology meets Policy *\&Eesa

. Senscap

//// common agricultural policy

( OpPEernicus
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Sen4CAP: R&D for Common Agricultural Policy \QW\ eSa
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: (2017-2019)

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

e Responding to the request from DG- AGRI & DG-GROW
Qi eSa gm Cpemlcus
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Sen4CAP: R&D for Common Agricultural Policy \Q\“\ eSa
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 o

Sen4CAP Implementation: (2017-2019)

e Collaboration with DG-AGRI, DG-GROW, w0
and national Paying Agencies

e Responding to the request from DG AGRI & DG-GROW
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Endorsement of Copernicus for Use within the CAP \s CSd
&l senscap

Tuesday 6™ March 2018

,_
7

1=

—
—— 2
— \\\ Conference & Cocktail

SN
AGRICULTURE :
a new frontier for the
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Commissioner P. Hogan: “..already Paying Agencies using data of theSentlneIs
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 - Expertise, Technology & Collaboration Q csa

OPErNICUS
- ' Co )
Paying Agencies 9 nt.’”Uou
& Farmers O”’torin S
g
- Open SOUrce Validated

Senhcap Performance CAP2020

//// common agricultural policy National
Demonstration

Reform

Cloud e
Technology r\ﬂo\'aﬂ\’
(DIAS) M ractices
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' SZIF

Statni zemédélsky intervenéni fond

Farm advisory
system (FAS)
Supportin
understanding the

DS-CDP-2017-03

L

JRC TECHNICAL REPORTS

IACS cycle

(processes
managed by Paying
Agency)

Discussion document on the
introduction of monitoring to
substitute OTSC

Supporting non-paper
DS/CDP/2017/03
revising R2014/809

Wim Devos, Dominique Fasbender,
Guido Lemoine, Philippe Loudjani,
Pavel Milenov, Csaba Wirnhardt

Pre-release
2017




Sen4CAP Pilot Countries — EU Agricultural Landscape \\\&Eesa
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From Satellites to Compliance Decision

m Use Cases )
m VX/ ePnZilgg
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DIAS - Possible Sen4CAP Cloud Implementation {cesa

’—- End user: User of the third-parties services
‘ (Paying Agencies)

Ké senicapge=m =3 }Third-Party user

DIAS =5
Front- . ”/4} 7/’ s :;:f\,,/ = //// interface
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, % %/ ’ o A%/%/ > Third-Party
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Providers
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Sen4CAP - 1st Evidence for CAP Monitoring Approach \\\\\\\f CSa

Benefits:

« Continuous and timely - allowing for monitoring & preventive approach
« Wall-to-wall coverage - 100% sample at national scale

« Physical temporal markers — objective & transparent monitoring
 Global & open EO data - EU wide consistent & comparable approach

Performance:

 EU Heterogeneity: tested for 6 countries — landscape, field size, LPIS

« Reliability: validated over representative test sites

« Compliancy: Demonstration based on IACS use cases

« Efficiency: automation & cloud computing allows for economies of scale

ESA UNCLASSIFIED - For Official Use ESA | 28/11/2017 | Slide 14
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Sen4CAP: An European Effort to prepare for CAP2020 \\\&%esa
« Open & operational Sentinel time series enable CAP monitoring approach
« Integration in PA operations for IACS implementation essential
 Sen4CAP tools support automated, E2E monitoring at large scale
e Cloud computing on DIAS will allow for national to European up-scaling
« Open source approach for direct and customizable uptake & sharing

(/// common agricultural policy
http://esa-sen4cap.org
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Sen4CAP - Time Planning & Status

Data
Acquisition 1st Evidence

Review
Design Close
Engineering out

94

System Development System Update

User Requirements

PR
KO+8

Promotional Activities
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1. Analysis existing recommendations coming from the CzechAgri pilot study
and the different PA workshops from the last months

User Requirements collection &

2. Design of a questionnaire dedicated to the PAs formally involved in the
project + interview of these PAs

3. Organize a User Requirement Workshop in which the user requirements will
be dlSCUSSEd aCtIVEIy Wlth a” bOdIeS Involved The39thC0nferenceofDxreclorsofEUPayingAgencies,day1(25-5-2016)

® k ,“_-ﬁ“ ! " _‘
-Panta Rhei -
= \ %) i Dirk Vogt

FLIROPEAN AGRICLUIITLIRE PAYING AGENCIES Pl ATFORM ! Senior Advisor, Netherlands Enterprise Agency




IACS Use Cases Definition

User workshop, Brussels, 2017 July 20th
Interactions with PAs and 3 EC-DGs

User Requirements in terms of IACS use cases

Emphasis on the usefulness of the products to
support decision about farmers’ compliance

Defined at the level of concrete use cases
Traffic Light Approach

ESA UNCLASSIFIED -
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Crop diversification All

Permanent grassland All
identification / Comparison with
permanent grassland reference

EFA-Land lying fallow Czech Republic, Italy,
Lithuania, Spain

EFA-Catch crops Czech Republic,
Lithuania, Netherlands,
Romania

EFA-Nitrogen-fixing crops Czech Republic, Italy,
Lithuania, Romania,
Spain

Land abandonment All

Interactive visualization All (national scale)

LPIS update All

Claimless system All

— == g mm 1wl European Space Agency



IACS Use Cases Definition {cesa

« User workshop, Brussels, 2017 July 20th usece | pilotcountry nterested |

« Interactions with PAs and 3 EC-DGs Crop diversification
e« User Requirements in terms of IACS use cases S

. permanen‘ en - entinels or ommon
o Emphasis on the usefulness of the products to e 1 Agriculturalpoley ”
support decision about farmers’ compliance T | —— b Y

o Defined at the level of concrete use cases - | K L
St S Senhcap nerlands,

(/// common agricultural policy

o Traffic Light Approach

-, Italy,
ania,

5% €5 egebs

% ®) gisat

[ Mencoe T \ieacae 1

T Sophie Bostemps, Lubos Kucera. Grega Mikcindks, Fabio Velpe,
Liveo Rosst

ale)

Claimless system
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Workplan for use case demonstration

Proof of concept Full scale demonstration
v' Deliver a proof of concept through v Demonstration products and use case
o Fast track prototypes implementation
o Iteration with PAs for final prototypes v 2018 & 2019

v" Pilot Review to provide early evidence v National coverages for all six countries

of Sentinels benefit v Near-real time processing (2019) and

v 2016 & 2017 timely delivery
v" 10.000 km? test site + national v Operational environment of pilot PAs
coverage v Capacity building and training

ESA UNCLASSIFIED - For Official Use
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Workplan for use case demonstration

Proof of concept Full scale demonstration

1) Multi-national framework
2) Laboratory, up to national scale, in close collaboration with Paying Agencies
3) Open source deliveries for easy sharing & up-take of algorithms and know-how

‘senscap

//// common agricultural policy
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Proof of concept - 1st evidence of Sentinels benefits &

1) Identify use cases (i.e. payment schemes) to test the use of Sentinels data in a
monitoring approach

2) Identify Sentinel-based markers that could be relevant for these use cases

3) Produce these Sentinel-based markers over the 6 pilot sites

4) Implement these markers in use cases, going to the compliance decision

ESA UNCLASSIFIED - For Official Use
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Sentinel-based markers for CAP Monitoring

| Autumn
— barley

Crop type mapping
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Crop type information & vegetation growing indicators
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Vegetation growing
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S 48 42 4 O 00 a8t e @ 8
B L L i T g S G L

Grassland mowing
detection

EZ ]
B '\\

)
Number of detected mowing events e Ak i S * ah / \\\
Agricultural practices 11 e, 1) ;

- - 2
monitoring ol
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6 National Pilots: Data collection and pre-processing @k eSda

Earth Observation data — National coverages:
+ Sentinel-1 (SAR, 20m, 6-day revisit)
» Sentinel-2 (optical, 10 & 20m, 5-day revisit)
 Landsat 8 (optical, 30m, 16-day revisit)

o Access to IACS data sets (LPIS, GSAA, OTSC) data through Collaboration
Agreements with Paying Agencies:
 Used for methods development and products assessment
» Close collaboration with Paying Agencies to ensure correct understanding

 Very High Resolution EO imagery provided from DG-JRC (assessment purpose)
« Internal project activities to collect ground data
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Sen4CAP System — Automated Processing

SendCAP Orchestrator

Automated Download

Scheduled

S2 L1CTime
Series

L8 L1T Time °
SIS

51 SLC Time
Series
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First Evidence of Sentinels Benefit \

s

Crop type mapping for crop diversification monitoring - Netherlands

Observed crop type

I Compliant

M E:<pert-judgement required
[ nsufficient evidence
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First evidence of Sentinels benefit

Observed crop type e
(2017)

ESA UNCLASSIFIED - For Official Use
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Crop type mapping for crop diversification monitoring - Netherlands

. Compliancy indicator
(2017)

I Cormpliant
M Epert-judgemment required
[ Insufficient evidence
I ron-Compliant

4% with insufficient evidence
2% with expert judgment required
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Sentinels supporting crop diversification &

eSa

Crop type mapping for crop diversification monitoring - Lithuanla

VALDA Area Conformity |CT_decl CT_pred_1 Status |c_indic
10047 S1000¢ 15676 0| Lupin Beans Assessed Insufficient evidence
} 10047 61000 15102 0|Grassiand & Meadows Grassiand & Meadows Assessed
10047 61000 5927 1|Grassland & Meadows Grassland & Meadows Assessed
10047 Sxoxx 10731 0|Cats Cats Assessed
10047 S0 6177 1|Spring barley Spring barleay Assessed

“ 56,6 ha Grastond s mesdows 425
. ‘ Lupin 28%

19%
'ﬁ'i 7 ab 4 crops | i

SRS Available information:
Compliance indicator at parcel-level

W Compliant v Total area of arable land at the farm-level

M Expert-judgement required

[ Insufficient evidence / CO m p I |a nt

I rion-Caornpliant .
at holdlng-level _ _
v' Proportions of the main crops

of TAL L ] 5 equals to or less than
T
equal to or less than 75% of TAL
T

v Number of crops at the farm-level

equal ta or less than 95% of TAL
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First Evidence of Sentinels Benefit

{cesa

Sentinel-based vegetation indicator as auxiliary data — Czech Republic

45 - T T T
— plot profile (2017)
4.0 He e plotraw data (2017)
— ional profile for maize (2017, 3km radius) - 1
351 mean regional profile for maize m radius, Non Com pI Ia nt
3.0} e
® e
25} 7SN
20 o // \\
15f S e N\
10f ,’, N °
o5 o= A---- = ° e
e e ° &
0.0 . - . . - - . - - - -
R I N S SR RS .
Compliant
4.5 T r T T T r T T
— plot profile (2017)
4.0 He @ plot raw data (2017)
35 — - mean regional profile for winter wheat (2017, 3km radius)
1 L]
3.0f A
_ 25} s Ne i<
ID NKOP_DPB AREA CONF_IDX CT_DECL CT_PRED_1 CT_CONF_1 C_INDIC g 20 \ s
5482 681104301/1 23275 0 Maize Winter 0,56 Additional info 150 R / \
rapeseed required zol J K
7/ N 7z
6581 665114804/1 18086 1 Winter Grassland 0,25 Additional info 0.5} o . 4 N .
Wheat required i S S R T R
— & ¢ ¢ et g W P WO e ot (o ¢
ESA UNCLASSIFIED - For Official Use L R
= Il bm = ™ L I W = T Il T C R .m BB Il T 2 B2 2 = ¥ European Space Agency



First Evidence of Sentinels Benefit
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EFA Catch crop assessment — Czech Republic

RULE: Winter Catch Crop must be sown before 20 Sept. and must
not be harvested before 31 Oct. During this period, crop coverage
must not be mechanically or chemically removed or limited in

growth. |

6
J
1000

Backscatter WW.wH

q
J
00

MNDWI

Coherence W\
-

2017-01 2017-02  2017-03  2017-04 201705  2017-06 201707 2017-08 201709 201710 201711 201712

Harvest - Visual check

03.06.2017 20.06.2017 21.06.2017
S2A20170603T33UWR S2A20170620T33UWR  LE720170621T190025

07.07.2017
LE720170707T190025 LC8201707 22T19102 5 SZA201707 30T3 3UWR

.08. 29.08.2017 08.09.2017
LE720170815T191025  S2A20170829T33UWR | cg30170908T191025

18.09.2017 01.10.2017 11.11.2017
S2A20170918T33UWR  S2A20171001T33UWR LC820171111T191025
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First Evidence of Sentinels Benefit
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EFA Fallow land assessment - Italy

RULE: Fallow land parcel must be represented by: bare land without
vegetation; land with natural vegetation; seeded only for "green
manure" (sporadic). Any cutting or other agronomic work remains
forbidden. Must be in field from Jan to June (6 months).

w - - - . "
. t
.
£ o] b
S I Y T P S ' . IR I 3, "
- (R EE IS 2 ] .
«+ -8 | ] T . ) L -
- ! i1 A )
i . .
o L
FRE
& =
o - =24
.
- - o
. L
- . . . .
i h L x e - . H
R . - .
D L] 1y < hd ‘. . .
2 o LI e - ] A Wt
o = - M
w J8 L)
o e + L.
R ¢ + STt LA R Y ) -
£ o t . LY
o
=
o - o -

201701 201702 201703 2017-04 201705  2017-08 201707 201708  2017-09 201740  2017-11  2017-12
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Fallow land - Visual check

18.05.2017 27.06.2017 07.07.2017
S2A|33TVF|20170518  S2A|33TVF|20170627 S2A|33TVF|20170707

D I

27.07.2017 06.08.2017
S2A|33TVF|20170727 S2A|33TVF|20170806 528I33TVF120170821

05.10.2017 15.10.2017
SZA|33TVF|20170905 S2A|33TVF|20171005 S2A|33TVF|20171015
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First Evidence of Sentinels Benefit

EFA Nitrogen fixing crop assessment — Spain

RULE: Crops must reach at least blooming state. Sowing density and the rest of tilling tasks
have to be suitable and according to local agricultural habits.

I » Harvest - Visual check
| | | | | | |
- -
T 2 ! A
o 3 + - -
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S R ) 2o .
sk o A S S
g =] - P . T — el
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T T T T T T T

T T T T T
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First Evidence of Sentinels Benefit

Not assessed

Compliant

No compliant (no mowing)

Compliant (mowing in the period + other mowing)
No compliant (mowing outside the period)

Compliant 3,5%
Not Assessed 9 6 0.2% 3,1%
r
c ant 0,1% _ 2,6% 26,2% 4 Mowing in the mandatory period and also
omplian ‘ mowing outside the mandatory period

Mowing in the mandatory period and also = No mowing

mowing outside the mandatory period 5,9%
= No mowing

u Mo mowing in the mandatory period and, at

= No mowing in the mandatory period and, at Ieas.‘t, 1 mowing outside the mandatory

least, 1 mowing outside the mandatory period 65,2% period 88 2%

)
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Summary - Sen4CAP Use Cases : *\&\gesa

« Sentinels benefits for CAP monitoring demonstrated with prototype products
e For IACS use cases: crop diversification, permanent grassland and EFA
e Under specific assumptions in terms of parcels size, parcels geometry, etc.
e Several ways identified to increase relevance of Sentinels markers:
* Algorithms improvement
« Interactions with PAs to better understand national cropping systems and
regulations, and go to the holding-level
« Demonstration that Sentinel-based markers can be useful for CAP monitoring
« Using S1 and S2 data (cloud computing)
« Over 6 countries with diverse cropping systems, LPIS, landscape, etc.

 Wall-to-wall coverage, from test sites up to national scale

ESA UNCLASSIFIED - For Official Use
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Integration of Level 2, 3 and 4 Sen4CAP
EO products & markers in PA’s environment

Visualization of data in Web interface

National scale monitoring - Assessment of

cloud capabilities & requirements

ESA UNCLASSIFIED - For Official Use
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Cloud computing

From Sentinels to EO products for CAP monitoring

Application for provision

of cross-check data

- Simple visualization on
chosen time

= Assessment of the validity
of declared data

Integration in Paying

Agencies environment

- Simple visualization on
chosen time

- Assessment of the validity

of declared data
- Query by LPIS parcel

- Export data

Compliance decision

Traffic light approach
NS .| ‘,‘ —:} J N !

— == 24 m I+
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National Agricultural Monitoring:
Processing resources

Czech Italy
Republic

Input EO data (2016-2019) Czech Republic Italy

Output L2 data (2016-2019) 26 TB 128 TB

Output L3 data (2016-2019) 31 TB 137 TB
Pre-processing resources (ongoing) 14 TB 50 TB

Products & distribution resources 16 cores, 90 GB 48 cores, 230 GB
(ongoing)

*Average LPIS database volume: 0.1-10 GB

ESA UNCLASSIFIED - For Official Use
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OGC compliant web mapping service prowdmg RGB

imagery and simple indicators

URL - http://services.eocloud.sentinel-hub.com/v1/wms/c8d740dd-f9c0-4f6c-9a05-f2dabcfac982?

. Sentinel-2 L2A

« True color, False color, Individual bands

. Landsat 8 L2A

« True color, False color, Individual bands [®

. Vegetation Indeces

« NDVI, LAI, Fcover, FAPAR

ESA UNCLASSIFIED - For Official Use
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URL

,"f; Create a new WMS connection

Connection details

Sen4CAP

http: /10, 242.0.8: 18080 /v 1fwmsc2d 740dd-fac0-4f6c-Sa05-F2dabefacss 2

MName

Title

sentinel Hub WMS

1502
1438
1049
1041
1509
1431
1025
1495
1033
927

1467
1453
1474
1445
932

1460
1017
993

1009
1001

B W e e N e e N e N BN N N e e e R e M e e

SEN4CAP_S2L38.TIME
SEN4CAP_S2L3B.OUTLINE
SEN4CAP_S21 38.MOVI
SEN4CAP_S2L3B.LAL
SEN4CAP_S2L3B.1ID
SEN4CAP_S2L3B.FILL
SEN4CAF_S2L3B.FAPAR.
SEN4CAP_S2L3B.DATE
SEN4CAP_S2L3B.COVER
SEN4CAP_S2L2A TRUE_COLOR
SEN4CAP_S2L2A TIME
SEN4CAP_S2L 24, OUTLINE
SEN4CAP_S2L2A.1D
SEN4CAP_S2L2A FILL
SEN4CAP_S2L 24, FALSE_COLOR
SEN4CAP_S2L2A.DATE
SEN4CAP_S2L2A.CLD
SEN4CAP_S2L2A.BEA
SEN4CAP_S2L2A.B12
SEN4CAP_S2L2AB11
SEN4CAP_S2L2A.B08
SEN4CAP_S2L2A.B07

Sentinel 2 L3B - Tile time texts
Sentinel 2 L3B - Tile outlines
Sentingl 2 L3B - MDVI

Sentinel 2 L3B6 - LAL

Sentinel 2 L3E - Tile ID texts
Sentingl 2 L3B - Tile fills
Sentinel 2 L3B - FAPAR
Sentinel 2 L3B - Tile date texts
Sentingl 2 L3B - COVER
Sentinel 2 L24 - True color
Sentinel 2 L2A - Tile time texts
Sentingl 2 L2A - Tile outlines
Sentinel 2 L2A - Tile ID texts
Sentinel 2 L2A - Tile fills
Sentinel 2 L2A - False color
Sentinel 2 L24 - Tile date texts
Sentinel 2 L2A - Cloud Mask
Sentingl 2 L24 - Band B3A
Sentinel 2 L2A - Band B12
Sentinel 2 L2A -Band B11
Sentingl 2 L2A - Band BO3
Sentingl 2 L2A - Band BO7
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WMS Service integrated in PAs environment

Time filtering

Configurable visualization
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Visualisation tool - Datasets

INFO . ON =‘7 LAYER PERSONAL

o Cultivated crop type map ‘ Cultivated crop type map (UR1) ‘ [[] Vegetation status indicator (UR3)
| O @ Crop type map LT %, Sentinel-2 L3A - NDVI
LT_LUT_CropCode \

. Grassland mowing detection product

. . . %, Sentinel-2 L3A - LAl
. Vegetation status indicators ‘ -

) ) ] ] Crop_Category ‘ %, Sentinel-2 L3A - FCover
. Agricultural practices monitoring ‘

CropType_Confindic ., Sentinel-2 L3A - FAPAR

° Sentinel-2 CropType_Complndic [7] Sentinel-2
. Landsat 8 ‘ Grassland mowing product (UR2) ‘ ™, Sentinel-2 L2A - True Color
. a2 T ™ -y 4
. Sentinel-1 Grassland mowing L ‘ , Sentinel-2 L2A - False Color
Satellite_Mission [7] Landsat 8

Input datasets from PAs

° LPIS data Agricultural practices monitoring (UR4)
. Declarations data & < Agricultural practices LT

GrMow_Compliancy ‘ “, Landsat 8 L2A - True Color
‘ *, Landsat 8 L2A - False Color
Agr_Practice

Catch_Crop_Type

AgPr_Comp_Indicator

AgPr_Ind_Cond_Indicator

AgPr_Flag
“ [T} In-Situ data
ESA UNCLASSIFIED - For Official Use " Test site
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Visualisation tool — products metadata

INFO CONTENT

PrOdUCt descrlptlon Crop type map LT

PERSONAL

° Yea r COUNTRY: LITHUANIA
YEAR: 2017
° Type of agricu ltural AGRICULTURE PRACTICE: CROP TYPE
. REGULATION: The crop types declared by the farmers at the parcel level
p ra Ct'ce are checked using remote sensing data. Crop type detections are provided

with confidence indices and compared with the declared crop to indicate
compliancy or not

. Regulation

INTERPRETATION OF REGULATION; The remote sensing check is

performed on parcels declared as annual and permanent crops, grasslands
H and fallows. To some extent. the original legend of the GSAA files has

° Interpretatlon Of been simplified but keeps. as a minimum, all the groups needed for the

"crop diversification” scheme

regulation + NEWID. Unique ID of the parcel
VALDA KZS LAUKO_NR: GSAA  LPIS unigue ID of the parcel
. Description of fields

AREA: Area of the original parcel or block (m?)
CONF_IDx: Conformity indicator of the parcel
CT_DECL - Crop Type declared: the code of the crop type that was
declared by the farmer in the GSAA application. It can be linked with
the original GSAA crop code using the table LT_LUT CropCode
CT_PRED_1: 1st Crop Type predicted - the code of the crop type
detected by remote sensing associated with the highest prediction
Legends confidence
CT_CONF_1: Prediction confidence (%) associated with the Tst crop

type detected
C d | H t th d H t « CT_PRED_2 2nd Crop Type predicted - the code of the crop type

O e IS S WI eSCrI p IO n S detected by remote sensing associated with the second highest
prediction confidence
CT_CONF_2: Predecition confidence (%) corresponding to the 2nd
crop type detected
STATUS: Binary value indicating if the parcel has been assessed or not
by remote sensing
C_INDIC: Indicator of the compliance between the declared and
observed crop types

¥ lLegend

Crop type map LT

@ Compliant
Insufficient evidence

Non-Compliant

Y Expert-judgement required

ESA UNCLASSIFIED - For Official Use
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LT_LUT_CropCode
MNS

CROP_CODE_GSAA » MN$

CROP_NAME_GSAA
Aquatic warbler habitats storage in wetlands (direct payments are paid)

CROP_CODE_UR1 » 3,000
CROP_NAME_UR1 » Grassland and meadows
CROP_CATEGORY » Grassland

E N 2618271.65 7T457641.362 55°29'25 64" N 23°3113.20"E

Table of records for layer: Crop type map LT

Kfn';d[’iﬁg s g? (Block t—ggﬁ%g“ Area Conformity CT_decl CT_pred 1 CT_conf 1
1003930429 1436031158 4 8.048 00 MNS MNS 0.471
1003935506 1494531989 2 12,504 10 MING 0.107
1004028987 1454511870 1 6,295 10 PO POM 0.245
1004028997 1444506880 1 5769 10 MV DAK 0.085
1003930429 1436031158 1 10,668 0.0 MNE MNS 0.475
1004722421 1315264915 2 47,716 0.0 MNS MNE 0.471
1003935506 1484534941 4 26,900 10 MNS MM 0338
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Visualisation tool — view attributes of the parcel
related to the selected layer

INFO CONTENT LAYER PERSONAL QRSSIIEE
1 search result(s)

Agricultural practices LT

»: o]

FIELD_ID » 1003847847-131369-0890-1 1 1 L L | Il | | L I | Il
PRACTICE » CatchCrop © - =

{:esa

E2eruona

TYPE » IS .

M
.
.

H-START » 2017-06-01 =
H-END » 2017-10-15 %2l
WEEK » 37
P-START » 2017-09-01
P-END » 2017-10-15 o . e . X 5
C-INDICATOR » STRONG ‘ = e | s

Backscatter \\
.
.
.
.
.
.

FLAG » GREEN _ I 5

c1
c2
Cc3
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c7
cs8
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C10
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Visualisation tool - Queries over multiple fields \\\kﬁ\;esa

Advanced filter
| Use all fields (AND) v/
| TYPE v

FLAG

ESA UNCLASSIFIED - For Official Use

— Il b c= ™ - I W = T 1] — — 35 =m 11 = == 2 i I+l European Space Agency



Visualisation tool — viewing results at farm level for
compliance assessments

Advanced filter
6121003892612 _1 Use all fields (AND) ¥ o1
VALDA (Holdingno.) v | = v 1003892612 - {4}
@ oK || 3 cancel || ® Empty
4
1003892612°100389261252
75m
E N: 2588037.775 7448846.171 55°26'44.41" N 23°14'55.46" E © 2018 Sinergise d.o.o. | Data: terrestris GmbH, OpenStreetMap contributors
Table of records for layer: Crop type map LT (Filtered) & Refresh I © Add selection set I B Export layer ]E,/ Y Filter n
VALDA KZS (Block LAUKO_NR - v
(Holding no.) no.) (Field no.) Area Conformity CT_decl CT_pred_1 CT_conf_1 CT_pred_2 CT_conf_2 Status C_Indic
1003892612 146452-5589 2 6,398 1.0 MNS MNS 0.161 DOB 0.092 Yes Compliant
1003892612 145452-6380 1 11,004 1.0 MNS MNS 0.332 DOB 0.163 Yes Compliant
Insufficient
1003892612 145451-5152 1 8,550 1.0 NMI AVI 0.227 KVV 0.117 Yes orn
1003892612 1454515768 1 15,131 1.0 KRZ KvZ 0.434 KRZ 0.19 Yes i‘qﬁﬁg&“dge”‘e”‘
1003892612 146452-0763 3 19,083 0.0 MNS MNS 0.355 DOB 0.129 Yes Compliant
1003892612 145452-8265 2 18,000 0.0 MNS MNS 0.318 DOB 0.138 Yes Compliant
= Il bm c= ™ 4 I W = T I Il O O I =m i1 = == e w1l European Space Agency



Visualisation tool - Visualize S2 and L8 data on Q‘“ eSd

chosen time = tlmely decisions

PERSONAL

INFO CONTENT Earth Imagery

v OpenStreetMap

Sentinel-2 L2A - False Color

Relative

! From | 2018-03-11 08:42:00

# To 2017-06-12 08:42:00

3

Sentinel-2 L2A - False Color
Maximum cloud coverage: 20%
Country: Lithuania

From: 2015-10-03 To: 2017-12-27
Country: Spain

From: 2015-11-28 To: 2017-12-31
Country: Metherlands

From: 2015-10-01 To: 2017-12-30
Country: ltaly

From: 2015-10-03 To: 2017-12-31 =

a2 x 2B
ESA UNCLASSIFIED - For Official Use

G 2018 Sinergise d.o.o. | Data: terrestris GmbH,

E M 2657252766 7443445456 55°255.31" N 257401707 E OpenStrestiiap contributors
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Visualisation tool — Time animation following crop
‘g

dynamics :

L2A - True Color

Time animation

Relative

¥ From 2016-03-12 18:19:44

< To 2017-03-14 18:19:44

2016-07-13 18:19:44 - 2016-07-25 23:07:44 Speed: | 4 FPS v « > » Loop

1=

Create animation

Sentinel-2 L2A - True Color

Maximum cloud coverage: 20%

s

Country: Lithuania

From: 2015-10-03  To: 2017-12-27
Country: Spain

From: 2015-11-29 To: 2017-12-31
Country: Netherlands

From: 2015-10-01 To: 2017-12-30

Country: lialy

From: 2015-10-03 To: 2017-12-31
P —

Country: Romania

From: 2015-12-03 To: 2017-12-25

Country: Czechia
From: 2015-12-08 To: To: 2017-12-30

4= Back || 3 Close | B Save as animated GIF

© 2018 SendCAP project

P

# & &

- Il b= == = =111

© 2018 Sinargise d.o.o | Data: ten

stris’GmbH, OpenStreetMap contributa
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Visualisation tool - NDVI/LAI/FCover/FAPAR

indicator value averaged at the parcel-level

INFO CONTENT QENISS
Sentinel-2 L3A - NDVI

PERSONAL RESULTS

Data feature info

o Click on a map to draw one or more polygons.

9 n [ ® Clear

|#* Get data values || B Export

Results
Relative Y G 1.00 . . “e = LD . .. - s wmee -
From 2018-03-11 10:27:50
¥ To 2017-06-12 10:27:50
076
BB
Normalized difference vegetation index
Country: Lithuania s A
From: 2016-01-01 To: 2017-12-27 iy
Min: 0.200
Max: 0.784
Std.dev: NiA
0.25
0.00 s = 5 GO SISOV CCON ISSI T SOOSS + B8

ESA UNCLASSIFIED - For Official Use
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From National to European scale & eSa

Czech Italy
Republic

Input EO data (2016-2019) 26 TB 128 TB 3 PB

Output L2 data (2016- 317TB 137 TB 4 PB

2019)

Output L3 data (2016- 14 TB 50 TB 1.5 PB

2019)

Pre-processing resources 16 cores, 90 48 cores, 1000 cores, 6 TB
(ongoing) GB 230 GB

Products & distribution 28 cores, 72 62 cores, 1000 cores, 3 TB
resources (ongoing) GB 144 GB

ESA UNCLASSIFIED - For Official Use
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€Sa

Cloud Computing Approach &

« DIAS environment
 Sentinel (and Landsat) data are there
« No need to copy data
e Infrastructure resources available (economy of scale)
« PA’s data inputs (security, privacy)

 Transparent selection of DIAS provider
 Sentinel-1, Sentinel-2, Landsat 8
« Europe
 Long-term archive
 Pre-processing ?

« Adaptation of EO tools required
« SNAP, Orfeo Toolbox

ESA UNCLASSIFIED - For Official Use
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Cloud Computing Recommendations @\ €Sa

 Raster data streamed over OGC WMS/WCS
 Avoiding large downloads
« Compute intensive tasks
« Weekly of more frequent
« Can be run by a 3 party (DIAS?)

e Vector data downloaded as SHP and integrated in PA’s environment
e Alternative option WFS
 weekly/monthly
« can be run by a 3™ party or by PAs (in the cloud)

ESA UNCLASSIFIED - For Official Use
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Perspectives - Sentinels for CAP | *\&\gesa

» First experiment of Sentinels contribution to CAP use cases tested across 6 countries directly
assessed by the corresponding Paying Agencies
e For crop diversification, EFA and permanent grassland using Sentinels-based markers
e« Using S1 and S2 data, based on cloud processing
« Improvements expected from tuned algorithms and interactions with PAs based on concrete use cases

= Forthcoming experiment to run prototype using Sentinels and LPIS/GSAA at national scale in 6
different countries for the current CAP use cases and forthcoming CAP monitoring

= Open source tools tested, documented and demonstrated on cloud infrastructure (DIAS)
available to the Member States and the CAP application
» Generic approaches tunable to national/local cropping systems
e Cloud-computing solution compatible for nationwide production

e Go one step forward to also provide relevant information supporting farmers during the season

ESA UNCLASSIFIED - For Official Use
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