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MOOC I: Outline
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WorldCereal reference data workflow

Generic framework on reference data employed in WorldCereal
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Harmonizing reference data 

➢ Cleaning data:

➢ Remove errors

➢ Remove missing labels

➢ Remove old years

➢ Standard filename

➢ Adding standard attributes

➢ Filling standard attributes:

➢ WorldCereal crop label

➢ Validity time

➢ Unique readable ID

➢ Reprojecting to EPSG:4326

➢ Assessing confidence/quality:

➢ Spatial accuracy

➢ Temporal accuracy

➢ Thematic accuracy

➢ Complete metadata:

➢ License

➢ Citation

➢ Provider/holder

➢ Background/provenance

➢ Adding sampling labels for large data sets



5

Standard crop legend

Corn

Sweet corn

Grain maize

Maize

15

Maíz
1101060000 

(Maize)

➢ Standard crop legend to ensure 

we all speak the same language

➢ Hierarchical legend based on HCAT

➢ Dynamic legend

➢ Check legend here

https://www.researchsquare.com/article/rs-3725140/v1
https://artifactory.vgt.vito.be/artifactory/auxdata-public/worldcereal/legend/WorldCereal_LC_CT_legend_latest.pdf
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AI-assisted crop type mapping

➢ AI-model, based on OpenAI, suggests WorldCereal legend labels for each original label during user 

data upload

* ~0.02 EUR per request 
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Validity time

➢ Each sample has its own validity time

➢ If missing, the date must be derived from year (and season) of observation

➢ Especially relevant for crop type

Data type: Field Observation Survey Data type:  Virtual Interpretation

Date of image or photo

For instance USDA crop calendars, in future 

WorldCereal calendars can be used
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Quality assessment

➢ Generic scheme for assessing fitness for use of reference data

➢ Confidence scores for spatial, temporal, and thematic accuracy

Confidence score

See chapter 4 "Quality assessment of reference data"
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Upload New Dataset – Automated Harmonization

Dataset sampling

Large datasets are automatically sampled, taking into consideration the spatial distribution 

and land cover/crop type label, ensuring that a relevant subset is automatically available for 

downstream crop mapping tasks

Hexagonal Grid Representation➢ Every sample in the dataset gets assigned a 

corresponding H3 grid cell at resolution 3 

(H3 L3 cell)

➢ Occurring crop types in the dataset are 

grouped into crop categories, e.g. 

vegetables, dry pulses, oilseed crops

➢ For each H3 L3 cell and for each crop 

category, 50 random spatially distributed 

samples are selected for further processing 
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Upload New Dataset – Automated Harmonization

Dataset sampling

Example of sampling result for spatially 
dense dataset (LPIS Luxembourg)

Both the full and sampled dataset are 
available for download in RDM
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Metadata

Completing metada (following FAIR principles) 

➢ Title

➢ Unique ID

➢ Creator (name, URL, e-mail)

➢ License

➢ Citation

➢ Description (DataSet Name)

➢ Related publication (ReferenceDataSet)

➢ Coverage (spatial, temporal)

https://www.go-fair.org/fair-principles/
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Storage & access

Reference data is managed 

in the WorldCereal Reference 

Data Module (RDM)

See chapter 5 "Introduction to the WorldCereal Reference Data Module"

https://rdm.esa-worldcereal.org/
https://rdm.esa-worldcereal.org/
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Storage & access

https://rdm.esa-worldcereal.org/

Also accessible via GEOSS portal

• https://www.geoportal.org

• Thematic area: “harmonized 

agronomy in-situ data”

• Catalog: WorldCereal

https://rdm.esa-worldcereal.org/
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Adding reference data

Users can upload their private data 

and combine it with public data to 

train custom models (customized 

growing season and crop type)
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Semi-automated harmonization tool

User dataset

Harmonized dataset with 
consistent naming, data 
attributes, legend and 

metadata

Attribute identifying 
crop type label?

Short identifier?
Attribute 

identifying date 
label?

Questionnaire
original_label

Frijol

Maiz

ewoc_code

1105010010

1101060000

user-data.gpkg

Semi-automated harmonization

user checks generated mapping

2020_MEX_SAMPLE_POINT_111.geoparquet

sample_id ewoc_code valid_time

AI model based mapping
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Sharing reference data

- Public: share your reference data with public

- Restricted: the WorldCereal consortium and you can use the data

- Private: only you can use the data

Additional metadata 
quality control !

Data 
harmonization

Public discovery 
& visualization

Public download

Harmonized datasetUser dataset

Public

Private

Quality
control, 

complete 
metadata 

by 
WorldCereal 
moderator 
and user
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Take home messages

➢ Harmonization, curation and quality assessment is crucial for proper re-use of 

published reference data

➢ WorldCereal has collected, harmonized and curated many datasets which are 

available for the mapping community

➢ However large spatial gaps exists

➢ WorldCereal offers user-friendly upload procedure to upload and use own reference 

data and if possible share data with public or consortium (restricted)

➢ WorldCereal promotes the sharing of reference data to further improve the accuracy 

of cropland and crop type maps across the globe

➢ Learn more through our dedicated documentation page

https://worldcereal.github.io/worldcereal-documentation/rdm/refdata.html
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https://esa-worldcereal.org/en/reference-data

https://rdm.esa-worldcereal.org/

https://worldcereal.github.io/worldcereal-

documentation/rdm/overview.html

WorldCereal Forum MOOC I

Subscribe to 

our mailing list

Documentation

RMD UI

Questions?

About ref data

Interesting links:

https://esa-worldcereal.org/en/reference-data
https://rdm.esa-worldcereal.org/
https://forum.esa-worldcereal.org/t/worldcereal-mooc-i-reference-data-for-crop-type-mapping/59
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