& Welcome te the\:ﬁ""-“\w\f esa-

The webinar will last around 1h

UCL

The slides will be available on the Sen4CAP website in the coming 48 hrs b
(http://esa-sendcap.org/) de Louvain
Presenters: @ SINERGISE
Sophie Bontemps & Philippe Malcorps from UCLouvain .) !iSﬂt
Jan Musial from Institute of Geodesy and Cartography, Poland

e-geos
Members of the consortium available to answer your questions
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ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020

— Il b c= ™ W = "Il D - 5 mm Il = S= K1 =€ im I+l European Space Agency



Webinar outline

- Sen4CAP overview

« System evolution - Version 1.1

« User experience: Institute of Geodesy and Cartography, Poland
« RACE initiative

« Next events // Questions & Answers

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020

— Il b c= ™ W = "Il D - 5 mm Il = S= K1 =€ im I+l European Space Agency



Use Cases: Sentinels to support payment decisions &@;esa

EFA-Land lying fallow
EFA-Catch crops

[N .
M\ Grassland mowing
a

"/ detection

Agricultural practices
monitoring (EFA)
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From prototyping to NRT national demonst_l;atio_ns.

Design and prototyping
2017 agri season — local sites

Use cases selection

Products Specifications

Benchmarked Methods

Algo & System design . * 'gﬁ e;;z

Prototype products %f _

Validation :, ~
d1 3

ESA UNCLASSIFIED - For Official Use

= I b IEEE W ==Q 0= =

Cesa

Demonstration and validation
2018 & 2019 agri seasons —
national NRT

Netherlands

Use cases demonstration

ech Republic <~

National scale

Continuous monitoring
Validation & Fithess-to-use assessment

Capacity building and training

System quallflcatlon } 1‘ L AT
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\W\g

Sen4CAP system (v1.0) s i oesd

Send4CAP Orchestrator

monitoring

Automated Download / Import ~
Biophysical Indicators Processor Vegetation
* = = = status
Biophysical Indicators Processor

Scheduled

;d:d&#/

b NoveMBER 20 i

S1 Amplitude
Coherence

Processing Time Series
= 2

LPIS & Declaration

h mifuwar us
visualization tool
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http://esa-sen4cap.org/

S

Input EO time series | AT &\?esa

Majority of Europe >2 day revisit Majority of Eupe >3 day revisit

“@3 sentinel-1, & sentinel-2 ,://///// . . *

37

59 e

Suria

S-1A & -1B (July-Sept 2018) S-2A & -2B (July-Sept 2018)
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Large dataset of markers from S1 & S2

for a national coverage

Sen4CAP system to process in near-real time full time series locally or
on the cloud

Crop type mapping

Growing vegetation
indicators

8 et o & ‘o:
i"‘““‘ »‘ N 73
b T

MetriCS / aCh LPIS/GSAA parcel -
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Sen4CAP system : simple parametrization and

&

subsidy application upload

________________________________

i Before the monitoring period i Monitoring period

System initialization

»)> Start of the season End of the season>
Sen4CAP system : main parameters

Area of Interest Shapefile to be uploaded
Monitoring period Start and end dates to be defined
S1+S2 / S1+S2+L8 L8 to be selected

ar <//////

U[s]leF-1s =Ml Scn4CAP system : data from PA Tables and conflg f|Ies

- —

Subsidy Subsidy application layer (shapefile)

data

application (shp)

Tables and L4A crop code LUT
config files (csv) L4B config file
L4C config file + agri practices tables
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Sen4CAP is free and open source

Based on open source existing software

FE’ Under GNU-GPL License

Fre n Freedom

Based on Orfeo ToolBox framework

Cluster-ready architecture for distributed processing

Integration of SNAP tools and processing chains

Operational system required : CentOS?7
(GNU/LINUX)

% PostgreSQL and PostGIS implementation

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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BETA version

Only available for
the PAs
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Version 1.0
release candidate

Open-source

Possibility for the
PAs to access a test
machine with the
system

Version 1.1

= New features
= Changes

= Correcti\V

Listed in the
change log file
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release candidate
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Possibility for the
PAs to access a test
machine with the
system

Version 1.1

:II_\Iew features
= Changes

= Correcti\V
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What are the new features in version 1.12

1. Support for using download and
usage of Sen2Cor L2A products
. . SENTINEL-2 products available for users (either generated by the ground segment or by the SENTINEL-2 Toolbox)
(configurable via database) are isted in Figure 1
Objective: to directly use the S2 L2A TPy v— e on & Data Volume

- Data Products

preprocessed with Sen2Cor available on Systematic
. . Level-1C Top-Of-At mosph?re reflectances in generation and ~600 MB teau:h2
SciHub (18 months archive) or on a local cartographic geometry etttk X 100K
archive, to avoid MAJA preprocessing step m R et ade vig | 5008 foach,
. Sentinel-2 Toolbox)
By default: S2 L1C download from SciHub Figurs 1 SENTINELZ productiypes
and MAJA preprocessing https://sentinels.copernicus.eu/web/sentinel/missions/senti

To do: activate the ingestion of Sen2Cor L2A nel-2/data-products

products in the config table

sudo  -u  posteres  psgl  sendcap  -c “update cponfig  set walue=true  where  key

="downloader.use.esa.l2a"";

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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What are the new features in version . AR @gesa

2. Reports and statistics visualization for the

logout
downloaded and pre-processed products -
- - mgm -
Orbit Acquisitions Reports Monthly Preprocessing Reports
-> number and date of data acquisitions -> preprocessing status
Orbit Acguisition Reports Monthly Preprocessing Reports
Sentinel Orbit 146 Acquisitions from 2019-04.01 to 2019.04-30
Site FE_Mari_2019 v 5 @ Acquisit @ Failed to Download
e - 04320 o2 = Teslsyd 20200225 ¥ .P::;:;::s .N:I Velcl'ﬂmof::::d
entina o2 0403 Satellite | sonina2 . Falsely Processed @ Errors
Orbit ’:_ ~ . o404 Cloudy
jio » ot
b oz \ / 408 5 Sentinel2 Preprocessing for May 2019
- y, 108 1 1
\ i’
Year | 2010 . g \ r
4
Month January /
February 0425 \ / 0407 Year 2018
March \, / »
® April \ / Month January 2
May prps \ 408 February <
June N @
July L ¥ March g
August /\ April 2
September 04-22 0409 < May
October — e June
How -~ N
ch::::; - — = \'\-1‘ ,il::;ust
Custom Interval September 0 I . SN IO A B N 1 _ 0
From | 01.042010 October 12 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 20 30 3
= November
December

- ] B
- ancy



3. Script for importing THEIA
products

THEIA.

« French institution which provides various
satellite data: https://www.theia-
land.fr/donnees-satellitaires/

« S2 L2A archive:

o NRT, not worldwide, archive?

o Preprocessed with MAJA (by the
MUSCATE processing center)

Gl

https://www.theia-land.fr/product/reflectance-sentinelle-2/

To import S2 L2A from THEIA (MUSCATE format):
« import_theia.sh script

« available in /usr/bin/
ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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BETA version

Only available for
the PAs
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Possibility for the
PAs to access a test
machine with the
system

Version 1.1

— New features
=|Changes

— Co rre'cti\V

Listed in the
change log file
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What have been changed in version 1.1?

1. PostgreSQL server running now in a Docker container
= Objective: to avoid dependency conflicts between the system and the database
— New way to access the database: psqgl -U admin sen4cap

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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S

What have been'changed in version 1.1? .

2. Icons in the output of the jobs from the "monitoring”

tab updated to reflect more step states

= Objective: to give more details concerning the different steps status

1. PostgreSQL server running now in a Docker container

= New icons: submitted, running, finished, cancelled, etc.

-> Submitted/Pending

Jobs history
start
Rows/page: 10 ~ \I| 2 ||| 137 Prev || Next A -> Needs inpUt
Job ID End timestamp Processor Site Status Start type Output % -> R unn | ng
1363 2020-05-20 12:02:44.255409+00 L4C Agricultural Praclices NLD_fest Finished Triggered [output]
. - : . . -> Paused
1362 2020-05-20 12:02:31.942039+00 L4C Agricultural Pracfices MNLD_fest Finished Triggered
1361 2020-05-20 12:39:50.21998+00 L2-51 Pre-Processor NLD_test Cancelled Triggered x -> Fi nlshed Wlth error
lacinen AT o T

\ -> Finished with success

Amplitude Deburst 3-2
Amplitude Deburst 3-3

Amplitude Merge 4-1

Amplitude Multilook 5-1

[Copy_to clipboard]
[Copy_to clipboard]

[Copy to clipboard]
[Copy to clipboard]

[Copy to clipboard]

[Copy to clipboard]
[Copy to clipboard]
[Copy to clipboard]

[Copy to clipboard]

[Copy to clipboard]
[Copy to clipboard]
[Copy to clipboard]

2: \ © -> Cancelled
e / X -> Other Error

? -> Unknown status

ESA UNCLASSIFIED - For Official Use
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What have been changed in version 1.1?

1. PostgreSQL server running now in a Docker container
2. Icons in the output of the jobs from the "monitoring" tab updated to reflect

more step states
3. MAJA training interval changed from 3 months to 2 months

— Objective: to avoid processing not required data
= Because we observed that a 2 months archive is sufficient for MAJA to perform well in

Europe
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BETA version

Only available for
the PAs
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PAs to access a test
machine with the
system

Version 1.1

— New features
— Chan
—|Corrections

Listed in the
change log file
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What have been fixed in version 1.17?

Updates for the new changes in USGS API
Corrections for avoiding skipping one product per page in SciHub
Various corrections in parcels declaration import module and L4A, L4B and L4C

processors

Corrections in the installation and upgrade scripts

Correction of the S1 preview in the web interface

Corrections in the web interface for some issues in MS Edge browser

Datasource configuration changes do not require any more to restart the services
Various ABI versioning fixed issues that prevented the system from working after

installing some system updates and/or lead to crashes in the L4C processor

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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1. Itis my first installation of the system

v" Download the Sen4CAP distribution, SRTM and SWBD datasets and GIPP files, from
the Sen4CAP website

v" Follow the installation procedure described in the System User Manual (section 3) or
in the « System installation » presentation:

* Create user accounts on the data provider platforms
e System download

*  MAIJA download and installation

* System installation

* Configure data provider accounts

* Configure data sources

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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http://esa-sen4cap.org/content/system-download-0
http://esa-sen4cap.org/sites/default/files/Sen4CAP_System-Software-User-Manual_v1.1.pdf
http://esa-sen4cap.org/sites/default/files/03_Sen4CAP_TrainingforBeginners_SystemInstallation.pdf

Version 1.1 - How to install / update my system?.

L3

2. | have already installed my system

v Download only the Sen4CAP distribution, from the Sen4CAP website

v" Follow the steps described in the System User Manual (section 3.3.2):

*  Copy the Send4CAP distribution on the machine where the system is installed
* Run the « update.sh » script

NOTE: you can update your system even if you have already processed or are still
processing data for a site and season:

* Data download and S1/52/L8 preprocessing will be stopped during the update but
triggered again when it is finished — everything is automatic

* L3B and L4x processors will be stopped during the update but not triggered again
when it is finished. You will have to relaunch them manually after the update

ESA UNCLASSIF har, 9 June 2020
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http://esa-sen4cap.org/content/system-download-0
http://esa-sen4cap.org/sites/default/files/Sen4CAP_System-Software-User-Manual_v1.1.pdf

Webinar outline

+ 5en4CAP overview

« System evolution - Version 1.1

« User experience: Institute of Geodesy and Cartography, Poland
 RACE initiative

« Next events // Questions & Answers
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Testing Sen4CAP on CREODIAS

Jan Musiat
Jedrzej BojanowskKi

Institute of Geodesy and Cartography
Modzelewskiego 27
Warsaw, Poland
jan.musial@igik.edu.pl

T -
(IGiK )
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ESA EOStat project (2018-2020)

Satmirol project (2019-2021)

Calibration / homogenization

oLCl

Sentinel-3
SLSTR

i
i
E Sentinel-3
i
i
i

NDVI/fAPAR

Anomalies,

VCI

Sentinel-2
MsI

Anomalies,
TCl

Air temperature

!

Sentinel-1

Apparent crop
condition at
developmentstages

Growing
Degree Days

l

I

!

l

Crop type
classification

-

Assessment of crop
condition in the
ongoing year

Development
stage

MODIS
TERRA/AQUA
NDVI/fAPAR
Anomalies, ‘ Anomalies,
Vcl TCl

Long-term average and
distribution of crop condition

Reference Look-Up table of

Yield statistics at
administrative level
(NUTS-2, LAU-1)

average and extreme crop
condtions at development stages

|

|

Statistical Model

Crop yield forecasting

. Statistics Poland

Agricultural statistics:

® Crop type classification using
Sen2Agri and further Sen4CAP

® Monitoring of crop growth
conditions on low-resolution
satellite data

® Crop yield forecasting and
feasibility at a parcel level

g-esa

European Space Agency

%\Y

Common Agriculture Policy:

® Verification of agricultural
activities

® Catch crop detection

® \Verification of maintenance of
vegetation against erosion

271713



Send4CAP (IGiK )

J sentinel-2 for Agriculture x| +

[ 0} | #i 185.178.85.130/create_site.php we @

Edit Site x|
sendcap Bl
sentinel for common it i

T33UXT
Enabled 52 33UXT
Sensors:
Y.
‘Create new si =
s 100024,191023,189024,191024
Site name Short name
g 4
¥s1
List of Seasons
Sl Season start Season mid Seasonend Enabled Active Action
name processors
2018 2018-03-01 2018-06-15 2018-09-30 OFF hoveriorevesl &
2019 2019-03-01 2019-06-15 2019-09-30 hovertoreves] & W
OFF +

Enable site: m

28/13



Send4CAP (IGiK )

Upload Files

Site name: Configuration year:

TIZUXT 2020 Change year

Declarations

LUT data

LAB configuration

LAC configuration

LAC CC practices infos
LAC FL practices infos
LAC NFC practices infos
LAC MA practices infos

Start Upload
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Send4CAP

sen4cap
sentinel for common agricultural policy

products

T Filter Reset Filter
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Sen4CAP

sendcap

sentinel for common. agricultural policy

products

Y Filter | = Reset Filter

custom jobs

& T33UXT

L2A Atmospheric correction

L3A LAl mono-date product

L4A Crop type product

Sentinel 1 L2 Amplitude product

@ Sentinel 1 L2 Coherence product

B SEN4CAR (24 S5 V20190203T163438 201903017163
I sendcar Loa ss v20190223T163438_20190301T1635
B senacap Loa S5 v20190223T163438 2010030171635
[ sEnecap Loa S5 V20190223T163438 2010030171635
B sEN4cAP LA S5 V20190223T163508 2019030171635
B sendcar 14 ss v20190223T163503 2019030171635
[ SEnacaP Loa S5 V20190225T050801 201903030508
[ sEnecaP L2455 V20190225T050801 2018030370508
I sEndcaP LA S5 V20190225T050801_20190303T0509
I sewacar LA ss v20190225T050801 2019030370509
[ SEn4caP_Loa S5 V20190225T050826_ 201803030500
I SEnecAP 24 S5 V20190225T050826_20180303T0509
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I sendcar 1 S5 v20190228T164255 2019030671643
[ SEN4CAP L2A S5 V20190204T045048_20190226T0500
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Send4CAP

sendcap

sentinel for common agricultural policy

products ogout
¥ Filter > Reset Filter
W T33UXT Kaliningrad, ~ 0 W " -:"
i L2A Atmospheric correction Glanske == i Vv
A ANk — - e~y -
B L3A LAl mono-date product H . [POMERANIAN s '__,"'t g
W L4A Crop type product 1 F . _WARMIAN- HRODNA
: SZAGRI_S4C L4A PRD S5 20200115T082859 V20190 b _}".S“Z(zecln MA‘SiUR!AN Hrodna
SPAGRI_S4C_L4A_PRD_S ~ in i
B s s -.‘;xr'. 3 : o 9@ W .Ehfdguszcz F Bla ysmk ',
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Sen4CAP crop classification (Level-4A product) (1IGiK )

roslina nr_produce dzrol crop ori_id ori_hold ori_crop CT_pred_1 CT conf 1 CT _pred 2 CT_conf 2
277 pszenica ozima 42742404.00... 36621.00000... 18 36621 42742404 18 18 0.847000000... 20| 0.074000000...
278 zyto ozime . 27592645.00... . 36624.00000... . 34 . 36624 27592645 . 34. 19 . 0.162000000... . 20 . 0.107000000... .
279 zyto ozime . 72572152.00... . 3663,000000.... 34 . 3663 72572152 . 34. 34 . 0.578000000.... 20 . 0.19?000000....
280 kukurydza 27602825.00... 36632.00000... 11 /36632 27602825 11 11 0.930000000... 26 0.014000000...
281 zyto ozime . 32812012.00... . 36633.00000.... 34 . 36633 32812012 . 34. 34 . 0.?0?000000.... 20 . 0.146000000....
. . . . . . . . .0.121000000....

282 tuz 27907501.00... 3015.000000... 30 3015 27907501 30 30 0.138000000... 1

=

Overall classification accuracy is: 0.91
Overall classification kappa is: 0.90

Crop classification was performed for
2019 for 34 different crop types.

Sen4CAP crop classification algorithm is
based on the fusion of the optical and
radar data (Sentinel-1 & 2)

Sen4CAP classification gives two most
probable crop types with the associated
uncertainties estimates.
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Sen4CAP

. F-scare

Kappa
. Overall accuracy
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Sen4CAP agricultural activities (IGiK )

(Level-4C product) S=\ 7=

The generation of the Level-4C product requires in-situ input training data. Our approach is
first to derive this parameters using IGiK toolbox and then fetch the result to Sen4CAP for the
sake of inter-comparison.

Appendix F.14 Agricultural input tables file

The agricultural mput table files need to be provided for each configured practice for a site.

These files provide information about the main crop code and vegetation and practices dates. An
example for the Catch Crop input table file to be uploaded in the system can be found below. Please
note that these files are mgested by the system and preprocessed by the system, generating derived files
that are used after that by the Agricultural Practices processor (the idea is that these files are not used
directly by the processor itself).

FIELD_ID,MAIN_CROP,VEG_START,H_START,H_END,PRACTICE,P_TYPE,P_START,P_END
31.0000003730124.001,1933,2019-05-20,2019-06-03,20819-10-15,CatchCrop,CatchCrop_1,20819-168-15,NA
31.0000003487830.001,242,2019-05-20,2019-06-03,2819-10-15,CatchCrop,CatchCrop_1,2019-16-15,NA
31.0000004049812.001,3506,2019-05-20,2019-06-03,20819-10-15,CatchCrop,CatchCrop_1,20819-16-15,NA
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Thank you for you attention!
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Webinar outline

+ 5en4CAP overview

« System evolution - Version 1.1

« User experience: Institute of Geodesy and Cartography, Poland
 RACE initiative

« Next events // Questions & Answers

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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RACE initiative from EC and ESA . % {cesa

Rapid Action Coronavirus Earth observation dashboard platform

https://race.esa.int/

https://www.copernicus.eu/en

/events/events/european-
commission-esa-press-
conference-race-initiative

» Using EO satellite data to measure the impact of the coronavirus lockdown
and monitor post-lockdown recovery

» First demonstration of EO data ingestion supporting decision-making
» Public information - transparency

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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https://www.copernicus.eu/en/events/events/european-commission-esa-press-conference-race-initiative
https://race.esa.int/

e

cesa

How space can help In times of crisis

- Europe severely impact'ea by
COVID-19

¢ Space and Earth Observationss
are a powerful sup“p’”f‘tﬁool |
T —__5-__-
« Europe has excellent’e®
capabilities

« ESAand EU set up: Rapid
Action on COVID-19 and EO

ESA UNCLASSIFIED — For Official Use
= R T e | == [l ] = = " 6 | =4 + 3 European Space Agency



74

Rapid Action on COVID-19and E0  esa
RACE Objectives

« Provide public EO info on the state of
European society and economy

ill!ll‘_ﬂ'&l\\

« Using European EO: Copernicus
Sentinels and Third Party Missions

RACE focus areas
 Climate: greenhouse gas concentrations
 Environment: air and water quality evolution

« Economic indicators: industry, shipping, - ' »
construction, trade, traffic - ;

 Agriculture: asparagus, wheat, etc.

ESA UNCLASSIFIED — For Official Use m
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COVID19 impact on agricultural productlon |n

Europe

1. Impact on labour intensive harvesting of
vegetables & fruits

QOVTID-19 aned The: rigk 1o food supphy

a) Asparagus harvest in Germany, I
Brandenburg —
b) Strawberry harvest in Spain, Huelva o
province S
2. Verification of delay or disruption of = S
. : ; ; Evolution of harvest detection in 2019
winter crop harveStmg " Spaln O (Castily Leon] - GIF —o—ID ——ITU ~a~ROU ——TTA Calabria]
. Timely national statistics on winter == ' T
L00%
wheat area and harvest progress -
a0
*Goal: Monitoring the impact of lock-down, o

border closures & transport restriction on s
food production and supply chains

ﬁ » Senxcap
w7/ anmonagia
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Agriculture — productivity is impacted esa

22 to 30% reduction of labour-intensive asparagus production in
Brandenburg, Germany, due to border closure impact on the labour market

/ \ Comparing white Asparagus cultivated area
2019 vs 2020 : estimate value and percentage change
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Asparagus field covered in whitei‘-ﬁ]astic
\Copernlcus Sentinel-2 i)
ESA UNCLASSIFIED — For Official Use
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Agriculture — productivity is impacted

esa

22 to 30% reduction of labour-intensive asparagus production in
Brandenburg, Germany, due to border closure impact on the labour market

;-

Asparagus field covered in white plastic
\Copernicus Sentinel-2
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https://race.esa.int

RAPID ACTION ON CORONAVIRUS AND EO  weLcoMe  aBouT

= G- o R 7 Brandenburg Region, Activity Indicator
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= Finland ;‘ - \ COVID-19 impact on agricultural
production in Europe
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https://race.esa.int/

Webinar outline

+ 5en4CAP overview

« System evolution - Version 1.1

« User experience: Institute of Geodesy and Cartography, Poland
« RACE initiative

* Next events // Questions & Answers

ESA UNCLASSIFIED - For Official Use 3rd Sen4CAP Webinar, 9 June 2020
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Next events

Next webinars will be in September and November

o September 1
o November 3

In June and July: online Q&A session on GoToMeeting (1 hour)

o 23 June

o 7 July
Possibly 14 July, depending on the needs

O

« Your questions ???
3rd Sen4CAP Webinar, 9 June 2020

ESA UNCLASSIFIED - For Official Use
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