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Objectives

* Modern machine learning techniques applied to high resolution Sentinel 1 & 2 time series result
In synoptic, high accuracy crop maps.

* Copernicus High Resolution Vegetation Land Cover Characteristics (HR VLCC) include a crop
type (CTY) layer for EEA38. Multi-annual (2017-2021).

* Estimation of crop area from EO source data is subject to sampling theory from the early 1990s
(“thou shall not count pixels™).

* We test area estimates against full country CAP GeoSpatial Aid applications (GSA, parcel
based) which have become the modern basis for national statistics

* And compare to statistics derived from HR VLCC CTY 2017-2021, for 5 major crops in NL
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Material and methods

* HR VLCC was recently released. 19 classes, of which 9 are distinct crop types. 10 m spacing.
* GSA s a feature set with 331 classes (in NL). 10 distinct crop types make up ~ 90% of area
Focus on in-country distinct crop types (5 in NL). Grassland not in CTY.

* First order comparison of crop area per crop typ GSAvs CTY

Analysis differences with producer, user accuracy metrics. Focus on multi-annual trends

Cross-check area estimates with simulated point and frame sampling

* All analysis with open source python and open data formats (geoparquet, GeoTIFF)
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Area estimates for 5 major crops in Netherlands
(M=Maize; P=Potato; W=Wheat; S=Sugarbeet; B=Barley)

Accuracies for 5 major crops in Netherlands
(M=Maize; P=Potato; W=Wheat; S=Sugarbeet; B=Barley)
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crop, GSA (ha) Rel area Rel area LUCAS points Frame 500 m Frame 1000 m
(GSA) (CTY) @ 2km @ 10 km @ 10 km
WHE| 120676.9 0.206 0.194 0.267 0.277 0.253
BAR 33677.3 0.058 0.055 0.051 0.062 0.063
SBT 79056.2 0.135 0.131 0.165 0.146 0.133
MAI| 186698.2 0.319 0.346 0.201 0.237 0.257
POT| 164999.5 0.282 0.274 0.315 0.279 0.293

Results and next steps

* HR VLCC achieves high accuracies for major crop types (except barley). Minor confusion
among major crop types (mostly with composite crop classes).

UA and PA vary per crop type and years, lead to difficulty in estimating inter-annual change

HR VLCC demonstrates crop occurrence outside GSA cover, bias towards MAI, POT in NL.

Systematic point and frame sampling does not provide useful (relative) area estimates

Toolset ready to do full statistical assessment (e.g. Oloffson et al, 2014)

Scale (e.g. FR) and cross-check with GSA not used in CTY ML training

HR VLCC to increase number of distinct crop types (uitjes erbij, graag!), work towards in-
season outputs
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