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This dataset consists of 190,832 manually-digitized cropland
field boundaries, with associated attributes, within Brazil,
Ukraine, United States of America, Canada, and Russia. Specif-
ically, 22 regions of various sizes (74km? - 38,000km?) span-
ning 5 countries were digitized over a range of predominant
crop types over different time periods. These field boundaries
were drawn over 20 m Sentinel-2 imagery. This field bound-
ary dataset is a byproduct of a larger effort to map cropland
burned area (Global Cropland Area Burned: GloCAB prod-
uct [1]), however, it has several benefits beyond its original
intent, including as a training dataset for machine-learning
field size analyses, or a dataset to derive cropland field char-
acteristics across different predominant crop types and ge-
ographies.
© 2024 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Specifications Table

Subject Earth and Planetary Science
Specific subject area Geographical Information System
Data format Raw Vector data (Shapefiles)
Type of data Vectors

Data collection

The cropland field boundary vector/feature data were manually digitized using

ArcGIS over 22 regions within Brazil, Ukraine, United States of America, Canada,
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and Russia (Figure 1). Sentinel-2 (20 m spatial resolution) imagery were used as
the primary base layer for digitization. Specifically, the SWIR band combination
(Band 12, 8A, 4) was used as the larger study [1] focused on identifying if the
field burned or not during the temporal window. Each field boundary was drawn
by an analyst over 20 m Sentinel-2 imagery and quality-checked by a senior
team member. In instances where the fields were too small to identify, the
analyst digitized a larger boundary encompassing several small fields and
designated the polygon with a “NoArea” flag in the attribute table. Each region
was assigned a specific mapping date range (between 2016 and 2020; see Table
1 for details).

Data source location The Sentinel-2 imagery was downloaded from the Sentinel EO-browser
(https://apps.sentinel-hub.com/eo-browser/).

Data accessibility Repository name: Zenodo
Direct URL to data: https://doi.org/10.5281/zenodo.10479122

Related Research Article Hall, J. V., Argueta, F, Zubkova, M., Chen, Y., Randerson, ]. T,, & Giglio, L. (2024).

GloCAB: global cropland burned area from mid-2002 to 2020. Earth System
Science Data, 16(2), 867-885.

1. Value of the Data

» Remotely-sensed field boundary data are often used in a variety of studies including food
security and socio-economic analyses (e.g., [2]). Specifically, these data can provide insights
into cropland field characteristics (e.g., density, shapes, sizes, and compactness) and spatial
distributions of farmland at various scales. Furthermore, the spatial and contextual informa-
tion extracted from field boundary features can also be used alongside spectral information
to improve cropland classification analyses [e.g., 3].

» These data can benefit the remote sensing, computer science, geospatial, and machine-
learning communities focused on agricultural mapping. Cropland field boundary training and
validation/reference data are always in high demand in these fields (e.g., [4,5]). Agricultural
landscapes are heterogeneous and farm sizes and shapes are influenced by several factors
including, crop types, mechanized versus subsidence farming, different geographies, socio-
economic factors, and local population density.

- This dataset provides users with a large collection of vectorized field boundaries across differ-
ent agricultural landscapes. These data can be used to study field-level characteristics across
predominant crop types (winter wheat, spring wheat, rice, maize, and sugarcane) within
Brazil, Ukraine, United States of America, Canada, and Russia.

2. Background

This newly generated field boundary dataset emerged as a byproduct of a distinct study
centered on mapping global cropland burned area (Global Cropland Area Burned; GloCAB; Hall
et al,, 2024). The utility of these field boundary features extends well beyond the original pur-
pose of GloCAB. Consequently, a separate publication focused on the feature data will make
these field boundaries accessible to a broader audience, including their potential use as machine-
learning training data.

The GloCAB dataset offers global, monthly information on cropland burned area at a 0.25-
degree resolution spanning from 2003 to 2020 (Hall et al.,, 2024). Given the unique charac-
teristics of cropland fires, a specialized methodology for mapping burned area was employed
to enhance the accuracy of the assessments. As part of the broader research initiative, a total
of 190,832 fields were digitally delineated and categorized across 22 regions worldwide. These
designated burned area reference regions played a crucial role in the GloCAB analysis, contribut-
ing to the development of scaling factors that were subsequently applied to MODIS active fire
points.
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Fig. 1. Location of the twenty-two mapped regions with examples of the digitized field boundaries. For visual distinc-
tion, the colored letters represent each individual country: green (Brazil), blue (USA), red (Canada), purple (Ukraine), and
black (Russia).

3. Data Description

The GloCAB cropland field boundary dataset comprises of a shapefile (and its ancillary files)
containing 190,832 vectorized fields (i.e., polygons) for 22 regions spanning 5 different countries
(see Fig. 1 and Table 1):

GloCAB_field_boundaries shapefile (.cpg, .dbf, .prj, .sbn, .sbx, .shp, .xml, .shx)

- Shapefile containing vectorized field boundaries for the 22 regions
« Attribute Table: Area in km? [Area_km2], Region name [Ctry_Reg], NoArea flag [No_Area], pre-
dominant crop type [CropType].
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Table 1

Summary information on the mapped field boundary areas located in Fig. 1.
Country ID Mapping Date Predominant Crop Type Cropland Field Boundaries
Brazil_A Aug 2019 Sugarcane 4510
Brazil_B Jul 2019 Maize 1218
Canada_A May 2018 Spring Wheat 569
Russia_A Jul 2019 Winter Wheat 1739
Russia_B Aug 2019 Winter Wheat 2294
Russia_C Apr 2019 Spring Wheat 1115
Russia_D Apr 2019 Spring Wheat 1362
Russia_E Oct 2018 Winter Wheat 2613
Ukraine_A Mar 2017 Maize 3994
Ukraine_B Mar 2017 Maize 6166
Ukraine_C Jul 2017 Winter Wheat 9327
Ukraine_D Aug 2016 Winter Wheat 5212
Ukraine_E Jul 2017 Winter Wheat 5433
Ukraine_F Jun 2017 Winter Wheat 2757
Ukraine_G Jun 2017 Winter Wheat 10,305
Ukraine_H Jul 2020 Winter Wheat 123,671
USA_A Nov 2018 Sugarcane 1091
USA_B Oct 2019 Sugarcane 2402
USA_C Apr 2018 Spring Wheat 1342
USA_D Sep 2020 Rice 746
USA_E Sep 2017 Rice 1499
USA_F Sep 2017 Rice 1467

4. Experimental Design, Materials and Methods

Each field boundary feature was manually digitized by a geospatial analyst using 20 m
Sentinel-2 imagery and quality-checked by a senior team member. Generally, field boundaries
were identified by hedges and similar features, which typically form semi-natural boundaries in
agricultural landscapes. However, for some fields, the analysts used the productive area to de-
lineate the boundaries, especially when fields contained distinct crop types and characteristics
during the temporal window. In instances where the fields were too small to identify, the an-
alyst digitized a larger boundary encompassing several small fields and designated the polygon
with a “NoArea” flag in the attribute table. The “NoArea” designation is a flag used to remove
those fields from field area statistical calculations since they do not represent the actual field
boundary. In the larger GloCAB study, each region was assigned a specific temporal window (see
Table 1) and all available Sentinel-2 and Planet imagery were used for that purpose. Since field
boundaries do not change within a one-month timespan, the analysts digitized the perimeter
using any Sentinel-2 image in that temporal window.

The predominant crop type attribute data were assigned using a combination of the GEO
Global Agricultural Monitoring (GEOGLAM) Best Available Global Crop-Specific Maps (BACS)
(winter wheat, spring wheat, maize, and rice) [6,7] and the 2010 Spatial Production Allocation
Model (SPAM) global sugarcane physical area [8].

Limitations

In instances where fields were too small to identify individually, the analyst digitized a larger
boundary encompassing several small fields and designated the polygon with a “NoArea” flag
in the attribute table. Various factors impacted the analysts’ ability to accurately digitize these
very small fields and observe changes over the temporal window. Examples of these factors
include the time of year, soil color, crop type, and land use (e.g., small shareholder garden plots)
(Fig. 2). Users should be aware that these “NoArea” polygons do not represent the true field
boundaries. While it is challenging to provide a precise quantitative threshold for determining
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Fig. 2. Examples of “NoArea” polygons in Ukraine Region F.

when fields are too small to digitize, we have provided the size of the smallest field polygon
that was mapped to offer some context: 0.0015km?.

The predominant crop type information was extracted from two coarse resolution datasets:
GEOGLAM BACS and SPAM. Given their global extent and availability, these datasets were chosen
as part of the larger study [1] despite their infrequent updates and lower resolution compared
to the Sentinel-2 imagery used for field delineation. We acknowledge that this may introduce
some inaccuracies in identifying the predominant crop types. Therefore, we recommend that
users utilize higher resolution regional or local crop type information where available to improve
accuracy and reliability.

Ethics Statements
The authors have read and follow the ethical requirements for publication in Data in Brief

and confirm that the current work does not involve human subjects, animal experiments, or any
data collected from social media platforms.

Data Availability

GloCAB Cropland Field Boundary Dataset (Original data) (Zenodo).
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