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Large-scale, high-resolution
fractional cover mapping from
Sentinel-2

for Agri-Environmental Monitoring
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INTRODUCTION

Croplands loose up to
x2 more soil and
nutrients than ‘natural’
landuse

1 O of Swiss arable land
o/o is at elevated erosion risk

SOURCES - PRASUHN ET AL., AGROSCOPE 2023, MONTGOMERY ET AL., 2007




MOTIVATION

Erosion risk and soil cover

The Swiss Agro-Environmental Monitoring Program reports a
yearly erosion risk indicator

* How vegetation and land management contribute to erosion

C_factor - depends on fractional cover

0 — low, 1 — high contribution




MOTIVATION

Erosion risk and soil cover

The Swiss Agro-Environmental Monitoring Program reports a
yearly erosion risk indicator

* How vegetation and land management contribute to erosion

C_factor - depends on fractional cover

0 — low, 1 — high contribution

CURRENT PRACTICE WHAT SENTINEL-2 OFFERS

A direct, field-level observation of cover
dynamics, at 10m resolution, every ~5
days.

Assumed crop development.
Assumed field cover per crop over
time.



METHODS
Fractional Cover (FC) estimation
Every 10m pixel is a mixed spectral signal

Photosynthetic vegetation
living canopy

Non-photosynthetic vegetation a-R + bR+ C'Rsou] .
stubble, residues, senesced cover

pixel

R: reflectance
With a+b+c = 1

Bare soil




METHODS

Fractional Cover (FC) estimation

Every 10m pixel is a mixed spectral signal

Photosynthetic vegetation
living canopy

PV

Non-photosynthetic vegetation a-R, *+ 0-R_ + c-R_._ ]
stubble, residues, senesced cover

pixel

R: reflectance
With a+b+c = 1
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Bare soil

Synthetic mixtures
[ Train ANN ]4— 10k spectra
known a, b, c

Swiss

Agroscope

LOBERT ET AL., 2025




METHODS

Data

Build a representative Swiss endmember library to create mixtures

year (2021-2023)

CROP TYPE MAPS T
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a _ - ; NDVI
«  Identify top 15 crops «  Use feature space to
«  Sample 10’000 Sentinel-2 pixel extract purest PV and
timeseries per crop and per NPV




METHODS

Data

Build a representative Swiss endmember library to create mixtures
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RESULTS

FC models

Models capture cover dynamics and management
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RESULTS

Average weekly municipal FC PV

On arable land (2022) o
0.8
Week 7 Week 16 Week 25 Week 33
Feb 7 — Feb 13 Apr 11 — Apr 17 Jun 13 —Jun 19 Aug 8 — Aug 14
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RESULTS

Fraction of land dominantly (>50%) bare

Average weekly municipal (2022)

Week 7
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Week 33
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RESULTS

Fraction of crop area dominantly (>50%) bare

Average weekly municipal (2022)
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Outlook

Fractional cover

10m resolution - 5 days

l

Updated C-factor

|

TARGET PRODUCT

Live Swiss erosion-risk map

Parcel-level - updated with satellite data

I IMAGE SOURCE - FEDERAL OFFICE OF AGRICULTURE
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Thanks for your attention!

& to colleagues and collaborators for their support

Séléne Ledain selene.ledain@agroscope.admin.ch
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