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Agricultural Data Challenge

*"- s S
FIELD DATA
Surveys & STATISTICAL DATA
Observations ( [enel Seatiics

National Statistics

i - & Reports
““wM

By
—
—
U

EARTH
OBSERVATION COUNTRIES &
Satellite & Remote INSTITUTIONS
Sensing Data Different Methods,
Definitions &
& Indicators

& | 1

N o= W -l =E o] D " = he Bl 2 im s= E1 == == [#] > THE EUROPEAN SPACE AGENCY



A standardised global framework for
agricultural monitoring

Designed to connect field data, statistics, and
Earth Observation

What EAVs Do

Global Agricultural Monitoring

Binary Land Use Variables Categorical Variables Continuous Variables
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Enable consistent monitoring across countries and
systems

Urgent Need — A shared language for agricultural data
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Current bottleneck

JECAM
Sites

FAO AGROSTAT
Agricultural Statistics

10+ countries

+5m accuracy 190+ countries

Admin boundaries

-

Data Collection Protocols

(" ("

WFP mVAM

Mobile Surveys

60+ countries
Daily snapshots

~

CIMMYT
Field Breeding Trials

Point-in-time
cultivar-specific

J

Standardisation Gaps

Taxonomy Metadata

Crop class

. : No unified schema
inconsistency

Geolocation Temporal

+5m to +1km
accuracy gap

seasonal vs Yearly
Time Lag

Integration

No cross-
institutional link

Consequence

Unable to leverage

20M+ reference observations

for global ML development

\_

Data harmonisation requires
60-70% manual effort

to integrate datasets
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Unified Reference Data Framework

1. Data Cleaning & Standardization Maize Corn
 Remove errors, missing labels, outdated records ) Grain maize 1101060000
. . , Maiz (Maize)
- Standardize filenames & attributes 15
Sweet corn
* Reproject to EPSG:4326
Land cover: Temporary crops

_ _ ] ] L+ Land cover subgroup: Cereals

2. Attribute Completion & Harmonization L. Crop group: Wheat
L+ Crop type: Durum wheat
» Apply standard crop legend (common language) L. variety/management: Winter durum wheat
* Al-based label suggestion (OpenAl model)
« Add validity time (derive if missing from year/season)
 Generate unique, readable IDs Com T
) Sunflowersesd _

» Add sampling labels for large datasets Wheat (Winter) ——

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
M Plant Mid-Season Harvest
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Unified Reference Data Framework

3. Quality & Confidence Assessment
« Spatial accuracy
« Temporal accuracy

 Thematic accuracy

4. Metadata Completion
* License, citation Temporal
« Data provider/holder

« Provenance / background
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WorldCereal data storage &t'éécess

Reference Data Collectlons

Collections Features Yea Cro
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Metadata

Completing metadata (following FAIR principles) Title Feature...  Dataset..  Sample..  Metada..

A crop type dataset on Central Asia, 2018asremelgadopoly1nt 2639 1 0 2
>T|t|e 2018 (Remelgado et al, 2020)
»Unique ID i polygon +

»Creator (name, URL, e-mail)
y License Real Date 1/3/2018 to 1/9/2018
» Citation

= Crop type legend = Dataset confidence

\; Descri ption (Dataset Na me) * |rrigation Status legend score calculation

* About observation date

»Related publication (ReferenceDataSet)
»Coverage (spatial, temporal) Metadat Excel bowniond Remelgado, R, Zaitov, S, Kenjabaev, S., Stulina, G., Sultanoy,

M., Ibrakhimov, M., Akhmedov, M., Dukhovny, V. and Conrad,

Harmonized Dataset Download C., 2020. A crop type dataset for consistent land cover
Harmonization Steps Download classification in Central Asia. Scientific Data, 7(1), pp.1-6.
Dataset Provider Details Sample Extracts Download
|
CAWa project (Remelgado et al, 2020) Central Asia Waters (CAWa) (Remelgado et www.cawa-project.net ruben.remelgado@idiv.de
al, 2020)
A crop type dataset for consistent land https://doi.org/10.1038/s41597-020-00581-  CC_BY
cover classification in Central Asia 2
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https://www.go-fair.org/fair-principles/

Conclusion & Next Steps

WorldCereal is the first coordinated initiative to standardise global crop mapping reference data
« Addresses five core dimensions:

Flexible crop and land-cover classification system

Minimum shared metadata (how, where, when data are collected)

Standardised spatial and temporal sampling rules and observation unit definitions
Repeatable field-based and remote sensing observation protocols

Robust data quality control, uncertainty reporting, and versioning

« Data harmonisation is an ongoing process; current efforts remain project-based and lack long-term
sustainability

«  Within GEOGLAM, JECAM data collection guidelines are being updated
Framework will be extended to additional EAVS: phenology, yield, and irrigation
Mixed cropping systems remain a key unresolved challenge for standardization

« Supports transition from FAIR data principles to Al-ready datasets as the emerging standard
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Thank you for your attention!

Arun Pratihast

arun.pratihast@wur.nl

Wageningen University& Research,

Wageningen, Netherlands

WorldCereal RDM documentation

https://esa-worldcereal.org/en

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

https://worldcereal.qithub.io/worldcereal-documentation/

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