
Impact

Objective: Create a framework for the prediction of start and end of  
cropping seasons under projections of future climate in the Netherlands.   

Activities

In this project, we developed a workflow that merges 
several data sources in the Netherlands. It builds a 
data-driven model to predict emergence and harvest 
dates of several crops under future climate. We combined 
data about: 
• field and crop management (BRP)
• soil class (BOFEK2020)
• groundwater (BRO-WDM)
• weather from the national meteorological institute 

(KNMI)
• predictions from general circulation models (GCMs)
• information on start and end of cropping seasons 

obtained by the analysis of satellite data through the 
Groenmonitor platform of WEnR (Groenmonitor). 

Crop, pedological and historical weather information 
were used as predictors, and satellite-derived 
emergence and harvest dates as target variables of a 
convolutional neural network (CNN) model. Predictions 
for the future were obtained by substituting historical 
with future weather.

Achievement

We produced a workflow of data cleaning, processing, 
machine learning modelling and visualisation of the 
results. It can potentially be expanded over the years as 

new satellite-derived data becomes available. This offers 
an alternative to the weather rule-based approaches  
that are often used to estimate start and duration of  
the cropping seasons. These estimations represent 
optimal conditions but might not reflect what happens  
in the field.

After building the workflow, we investigated how much  
of the variability could be explained by the data-drive 
approach, by testing the models’ performances on a 
hold-out set, using different approaches. Using a random 
split of the whole dataset to generate the hold-out set, 
the model showed a moderate explanatory power at best 
(0.38 for the emergence of sugar beet and seed 
potatoes), while the performance dropped drastically 
when the model was tested against a hold-out year 
(leave-year-out approach).

Outlook

We built a novel collaboration among different WUR 
departments to integrate knowledge of agronomy,  
climate change, data science and earth observation.  
We are currently working on a manuscript related to the 
project, and we will consider how to further advance the 
partnership, leveraging on the possibilities to expand  
the Groenmonitor system.
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https://www.pdok.nl/introductie/-/article/basisregistratie-gewaspercelen-brp-
https://www.wur.nl/nl/show/bodemfysische-eenhedenkaart-bofek2020.htm
https://basisregistratieondergrond.nl/inhoud-bro/registratieobjecten/modellen/model-grondwaterspiegeldiepte-wdm/
https://www.knmi.nl/kennis-en-datacentrum/achtergrond/data-ophalen-vanuit-een-script
https://www.groenmonitor.nl/




Deliverables

• We wrote a project report (D3-C2_FCS_report.docx), 
with details on the workflow and insights on the 
potential and limitations of the approach.  

• We built a shiny interactive app (app) for mapping and 
plotting the results. The app includes the processed 
historical data of emergence and harvest and the 
predictions for a sample of future years. We are 
exploring the possibility to deploy the app to WUR  
Posit account (https://shiny.wur.nl/connect/).

Lessons learned

With this project we highlighted that the explanatory 
power of a data-driven approach for the objective detailed 
above is limited. This indicates that farmers’ decisions are 
only partially explained by pedoclimatic conditions.  
A model trained on a limited number of years also 
performs poorly on an ‘unseen’ year, and this feature 
should be tested when building data-driven approaches. 
As more years of data become available, the model 
performance is expected to improve.

Finally, when investigating the predictions for the far 
future, we noted the inability of the model to extrapolate 
outside of the range of the training data, despite the 
clear-cut direction taken by the changing climate.  
This points to the limits of fully-automated data-driven 
approaches. It calls for solutions that integrate them  
with strict human supervision and expert knowledge.
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