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Moving towards a more healthy and sustainable EU food system,

a corner stone of the European resilience
§n D & 45
Fair economic Increase organic

Make sure Europeans get  Tackle climate Protect the environment
healthy, affordable and change and preserve biodiversity return in the food farming
sustainable food chain

Objectives of EU Farm to Fork Strategy

Environmental

Ensure that agriculture, fisheries and aquaculture, and the food

value chain, contribute to the target of reducing GHG emissions to
at least 55 % below 1990 levels by 2030 and to achieving the
objective of a climate-neutral EU by 2050.

Protect the environment and preserve biodiversity.

Adopt energy efficiency solutions in the agriculture and food
sector by reducing energy consumption.

Redu‘fprulwser use >

(F2F target)

Reduce the use of fertilisers by at least 20 % by 2030.

Incre:\

(F2F target)

Increase organic farming, with the aim of achieving at least 25 %
of total farmland under organic farming by 2030.
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EU food systermn monitoring
framework. From concepts
to indicators
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Copernicus & IT (r)evolution change the game for EO agriculture applications
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Sen2Agri open source system to deliver in NRT 10-m crop type maps - (s
thanks to an orchestrator launching different workflows \ esa

_ Automatic EO data download
cEC

Manual in situ data upload

Before the start of
the monitoring period

0000

System initialization

6M EoS >

EO data providers
Sentinels Scientific Data Hub
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Sen2Agri open source system to deliver in NRT 10-m crop type maps &\'\“‘k esa

thanks to an orchestrator launching different workflows "

Before the start of P —— Automatic EO data download
oefore the startof CED
A3 MENIEHE (XD Manual in situ data upload

System initialization

[‘_L Sentinets Scientific Data Hub
e
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Sen2Agri open source system to deliver in NRT 10-m crop type maps - (s
thanks to an orchestrator launching different workflows " K esa

Automatic EO data download

in S|tu data upload
No @ sentinel-2
Dal: Data

Before the start of

the monitoring period Monitoring period

. Dah . . ..

System initialization

Dala

Mid-season crop type
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Operators ¢ (Defourny et al., RSE2019)
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Sen2Agri open source system to deliver in NRT 10-m ¢ op type maps &\W‘\

thanks to an orchestrator launching different workflows *

Monitoring period

Automatic EO data download
situ data upload

Na Na
Data Data

Before the start of
the monitoring period

System initialization
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Mid-season crop type
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Overall accuracy : 96 %
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opland and crop ps for Ukraine A.'

[ cropland

- Non-Cropland
Overall accuracy : 96 %

Winter Barley *
0 125 250 500 H
Kilometers B otercops A § Crop area
Overall accuracy :81 % < v ) a Indicator at

mid-season
and end of
season

ﬁ (Defourny et al., 2016) - n UCLuuvuinAo &S g
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Early estimates of sowing areas: Ukraine (2016)
Sen2Agri matching figures of Ministry of Agriculture
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temporarily

Min. of Agriculture
2016 Preliminary Sowing area [ha/1000]
2016 Preliminary Sewing area [ha/1000]

occupied
5004 5004
Ivano-Fra
Zakarpaftia Zakarpaftia o
R*=0.986 R?*= 0.956
o1 Y=10.809 x + 98.822 o Y=0.905 x + 77.228
N 500 1000 1500 2000 0 500 1000 1500 2000
2016 Sen2Agri Area Estimation [ha/1000] 2016 Sen2Agri Area Estimation [ha/1000] —
Sen2Agri Sen2Agri £S. ﬁg &5
ostiama
RUS Remote Training - Agriculture Monitoring for ESA BIC Start-Ups 9 September 2021- P. Defourny (Defournyetal. 2016) [l UCLouvain



23-05-25

@ Areas of uncultivated lands in
Ukraine in 2019 — 2024

Cropland Non cropland
Wheat W Artificial

8 Barley W Forest

W Rapesced B Grassland
Buckwheat B Bare land

. Maize . Water

W Sugarbeet W Wetland
Sunflower W Gardens, parks
% Soybeans 8 Damaged Forest

W Alfalfa
Potato

8 Other crops

W Abandoned

IDAEOG - 2025

2023 (5.3 MLN ha)

JT PNTS — 20 Mai 2025

2024 (5.0 MLN ha)

"

An incredible momentum for Earth Observation from space

Technological maturity of in-orbit EO satellites currently very competitive
Endorsment of S1&2 data sources by policy makers and private stakeholders

EU Common Agriculture Policy — 54 billions EUR per year
with enhanced conditionality
, CAP objectives not only about farming
Il from health and water to carbon farming
F "

SPEEGH | 26 November 2018 ) COMPETITIVENESS FooD VALUE

Speech by Commissioner Phil Hogan at {2

Agridata Summit 2018,Cordoba, Spain oy p
)~ @) sensca

civil constellation of Earth imagi
These offer significant new sources of data for key CAP tasks such as

mprehensive, high performance.
g sateliites — the Copernicus Sentinels.

(/// common agricultural policy

yleld forecasts, as well as new priorities such as improved performance

(.7} ENVIRONMENTAL
\%} CARE
monitoring &

We have world class navigation and positioning with Gallleo.

We have the capacity to handle big data in the cloud

E) wsans + Several other Directives

: Y) cazipe supported by EO
it > ok comiesty AND kogp Bniniel mesrance o W UCLouvain
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Building a large database of markers from Sentinel-1
& Sentinel-2 for each LPIS/GSAA
parcel along the season

E.g. Spain : 17 millions parcels
X 60+ metrics + S2&1 signal
X 40 weeks / year

Crop type mapping for crop diversification monitoring gl scncap

4% /  common agricultural policy
Netherlands - National Scale & B High confidence in agreement 27

Il Average confidence in agreement
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I High confidence in disagreement
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@ NRT requirements: high accuracy before mid-season|

Metri
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National
crop type
map over
Lithuania

Parcel level
Assessment

v > 100 crop types
v OA = 88% (2019 and 2020)
v Good performance for the 9 3 = $
main crops (92% area) Metrics
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' “This is not a 2020 crop map !I”

&34

gl senscap

et 4

2020 National crop type map over Czechia
from S1, S2 & L8 from Mar-Aug. 2020

v" 90.3% overall accuracy for 60+ crop types

v’ 95,9% parcels assessed

v’ 99,5% area assessed

B Grassland
I Winter wheat
I Winter rapeseed
P Maize
B Spring barley
B Winter barley
B Luceme
I Clover

Sugar beet

Qat

Pea
I Winter triticale
" Poppy

Winter rye

..al most this is a crop map
for 3P Mag 2020 /
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| ' Sen4CAP — CAP use cases : user-driven approach allowing to communicate

EU Direct Payment Committee, Brussels, March 2018

with each farmer along the seaon at parcel level

Crop diversification 1, '\ Crop type mapping

Permanent grassland
identification

e Growing vegetation

EFA-Land lying fallow nicators

EFA-Catch crops Grassland mowing

~
: % | detection
o o

Agricultural practices
monitoring

EFA-Nitrogen-fixing crops

Interactive visualization
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Earth and Life Institute - Geomotics



23-05-25

Sentinel-1&2 to de}g;t mowing events (F-sc

nd nitrogen plant to

ey Slpf,
g to delineate within parcel

[,

o’ 4 {
o S — A §

E = Y
P 3 g
st Tt s : i

Ul dis8 |
?

o sensaap 4 pm

P! o b iy

Harvest date and catch crop monitoring based on 10 markers
from 3 complementary time series

I
Netherlands: 2019 agriculture practices control based on 10 markers Wevl L
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Rapid Action Coronavirus Earth observation dashboard platform
Earth Observation for transparency to avoid covid
induced food crisis — use case of winter cereals harvest in Spain

Monitoring of delay or disruption of winter

cereals harvesting in Spain
possibly due to shortages of inputs such as fertilizers or lack
Weekly reporting of delay of winter of labor and spare parts in case of harvester problems

cereals harvesting with regards to 2019

H 4 ” e
using Sen4CAI‘:l hsrvest malrkers for i Cumulated
each wheat parcel in Spain I . :
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Farming advices to support sustainable practices
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(Kenda et al., in prep)
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‘arbon farming practices to enhance Soil Organic Carbon

Covercropping

Barbato,et al., 2023

Sentinel-2 indices to estimate SOC
content using empirical modeling

satellite-derived approaches

i

*

g - i
3 prediction models ™ :
/ n
————————————————— 4 g

Vaudour et al., 2022
JT PNTS — 20 Mai 2025

Sentinel-2 to quantify agriculture practices
to be assimilated in crop growth model

Agricarbon-EO processing chain G
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@ Sen4Stat: coupling EO data and statistical surveys
for improved crop statistics

Sentinel-1 and -2

OPEIMICUS

—

Sen4stat

- .

»

STAT.
GRANULARITY

[BUCLouvain

Earth and Life Insitue - Geomatics

SENEGAL — NIORO DU RIP

Cropland — non cropland ma)

Crop type map
OA: 88,2 %
F-Score Groundnut : 95,2%
F-Score Mil : 83,8 %
F-Score Maize : 54,8%

SPAIN — CASTILLA Y LEON
Soft wheat yield estimation

SENEGAL 3
Crop growing metrics evolution §
2

SAMPLING
DESIGN

12
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sampling Mapping irrigation agricultural system

design using Sentinel-2 to support a better
allocation of samples (stratification)

Irrigation status
Rainfed
I Irrigated

W Precision
B Recall
]

n

Fl-score
Proportion of irrigation

L UCLouvain o 0.2 0.4 0.6 0.8 1 25

s

\

@Sen45tat in Spain - to improve acreage estimates \&i\r

ESYRCE (Spainish National Stat. Office): integrated list and area frame survey
(49 ha ESU; systematic sampling over all Spain; all crops within ESU + yield over 1/3 of ESU)

Uncertainty
= Data Acreage 95% Confidence Interval (hectares) Sampling Error Relative
(hectares) efficiency
(Cv%)
— Sampling error (CV) S -
Wheat (ESYRCE) | o )
(F-Score: 8 W ESYRCE
0,845) Ground+R{ 7 B ESYRCE+EQ 0,94 8,312
6
=
Ground 5
Maize (ESYRCE) | 4 8,07 ———
(F-Score: 3
L) Ground+R{ 2 I l 2,15 16,988
1
Ground 0 - . 22 .
‘S::J-I'ISE:WQI' (ESYRCE) Wheat Maize Sunflower !
o re:
0,842) Tw: 513,882
Ground+RS 526.876 25.988 1,26 13,51
Up: 539.870
Castilla y Leon crop type map W UCLouvain g
OA >85% & s
(Ambrosio et al., 2023) = &S
W UCLouvain SIRS 526
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- ESYRCE EO Yield Model
000 g 10000 " o N Mean Sd N Mean sd
000 Barley Two Row - * * * Soft Wheat [Avila 107 42415  83.0 150 42324 349
P 00 . . Burgos 315 48268  64.9 446 47643 382
B000 .o @ pmnaliit eeeee Leon 37 38220 10338 52 38175 570
o . ey e - - .;..' .;' Palencia 211 46021 323 302 45575  17.0
= 5000 BB i el 2 6000 - 5 salamanca [ 87 41558 631 [ 122 41558 579
2 ao00 U7 2 g g K = [Segovia 206 41680 525 | 294 41341 354
4] :or pntepns i 2 00 . 3 ISoria 192 3640.1 352 275 35426 268
000 et Ly crondd s - Valladolid | 320 45746  37.8 459 45311 265
A AMSE—926 5 L amora 142 45868  65.0 204 4569.1  54.7
2000 bl ) 000 e RMSE=954.0 =

sl ARMEE=0.136 2l Rruse=1oa | (CastillaY fyp0p 4065 65 | 2304 43919 140

1000 ot . hid . Leon ) ) i -

1000 2000 3000 4000 5000 6000 7000 6000 2000 4000 6000 8000 10000

B UCLouvain

ield EO Estimation

Yield EQ Estimation

(Ambrosio et al., Statistical Journal of the IAOS2023)
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W UCLouvain - )

SIRS 27

to contextualize agricuultural practice for biodiversity (70+ var.)

2O
LifeWatch

Open e-Data
for Biodiversity

Land cover variables

[ Cropland, rainfed

detail in the ecopatch:

1km around the ecopatch:

2km around the ecopatch:

T
Slopa mean 5 43943

Topagraphic Postion Index
260m 106741

Postion Index

ot light (spring)

Other

Antiicial night ight 0.2 %
Min distance to settiements: 2100 m

Min distance to artficially
sealed 20 m

Min distance to parmanent
water 6100 m

s v (B

Voustcnve IR  ewatch ou

Ecotopes (Be)

o ¢ v conort [

maps.elie.ucl.ac.

Ecopatches (EU)

s

be/lifewatch/ecopatches

LC biodiversity variables

matic legend Individusl varisbles Varlable Combinations  Query variables  Download

Habitat Models

Antarctica

=Y

UCLouvain

Earth and Life Institute - Geomotics
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https://maps.elie.ucl.ac.be/lifewatch/ecopatches.html?lang=en

1om High Resolution Layer — Croplands (22 variables)

BS after Secondary cr

condary crop season
Product User Manual, March 2025
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Croplands

W/ A brand new Copernicus Land Monitoring Service in 2025

23-05-25

Lana
currently available "%
2017-2021

Cropping Patterns (CP) 10m
|

Ancillary

Crop Type Confidence
Layer (CTYCL) 10m

Harvest (CPMCHCL)

{ Emergence (CPMCECL)
Duration (CPMCDCL)

yearly since 2017
I
[
Status
Crop Type (CTY)

Emergence (CPMCE)
Main Crop (CPMC) .

1 10m { Harvest (CPMCH)

Duration (CPMCD)
Bare Soil (CPBS) Before (CPBSB) |

10m

Before (CPBSBCL) |

After (CPBSA) |

After (CPBSACL) |

Type (CPSCT)
H— Secondar\i&r:ps (cpsc) { Emergence (CPSCE)

Duration (CPSCD)

I Duration (CPSCDCL) |

| | Fallow Land (CPFL)
10m

Presence (CPFLP)
Duration (CPFLD)

Presence (CPFLPCL)
Duration (CPFLDCL)

Cropping Seasons
(CPCs)

10m

Yearly (CPCSY)
Types (CPCST)

i Cropping Patterns Confidence Layers (CP ...CL) 10m |

UCLouvain

Igﬁ! How does Sentinel-2 support agriculture transformation ?

* Technological and methodological maturity for near real time EO allowing
to support policy implementation over large areas
ex. initial CAP reform defining key EO-supported green indicators

= EOinsures transparency and data consistency to monitor multi-year crop
management practices potentially highligthing great farming practices

= Sentinel-2 supports unique services at parcel level for farming advices

= EO analytics still to be developed for climate adaptation and carbon
farming by documenting all EU crop growth at parcel level since 2017

»= New Space industry or Al could play in a near future a disruptive or
accelerator role in the adoption of EO-derived information

JT PNTS — 20 Mai 2025

UCLouvain
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