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WS-CI: a web service for predicting the biomass and nitrogen
uptake of intercropping cover crops

Introduction

Cover crops are an effective tool for decreasing nitrogen leaching in agrosystems, and their biodegradation after destruction provides nitrogen
for the following crop, but in highly variable amounts depending on their biomass and the amount of nitrogen that they took up. Remote sensing
data from Sentinel-2 satellites show great potential for addressing this variability through the development of predictive models based on
vegetation indices and parameterised using field measurements of variables of agronomic interest (Dusseux et al., 2022).

Objectives

e Develop reference values for the biomass and nitrogen uptake of intercropping cover crops in Brittany
e Use the data collected for predictive modelling
e Create an open-source web service to estimate nitrogen uptake by cover crops in a field and predict its dynamics

Obtaining reference values for the biomass and nitrogen uptake of cover crops

Two sampling campaigns were performed by INRAE and Brittany’s Regional Chamber of Agriculture in the autumn/winter of 2022/2023 and
2023/2024. To increase data quality and the reliability of data storage, a dedicated web service was created to collect data and information about
the fields. We collected 272 elementary sampling units (Verrelst et al., 2015) (Figure 1), each of which consisted of 5 measurements of biomass in a
square with 20 m sides (Figure 2).

Figure 1. Sampling locations in Brittany, France
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Figure 2. Sampling of an elementary sampling unit its nitrogen uptake (kg N ha™) (right) in 2022/2023 and 2023/2024
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(right). The R? and RMSE refer to those for data from 2023/2024.

Web service

* Based on the models (Figure 4), a web service was created to predict the aerial biomass of cover crops and their nitrogen uptake at the field scale (Figure 5).

 The web service is coded in Python using the web framework Flask and interoperability standards: OGC API Processes, OGC API Environmental Data Retrieval and Web Coverage Service (which
allows users to download Sentinel-2 data for each field).

e Nitrogen uptake by aerial biomass is predicted for all of the Sentinel-2 data available for autumn/winter. For simplicity, the web service indicates only the peak nitrogen uptake and the date of
this peak (Figure 6).
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Figure 5. Structure of the web service
Figure 6. Screen capture of predicted nitrogen uptake of a field’s cover crop by the web
service (https://geosas.fr/wsci)

Discussion and perspectives
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main advantage was its ability to download months of Sentinel-2 data for a small area in approximately 20

seconds.
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