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Ukraine : a bread basket agricultural producer

FAO, 2022
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March 2022 : immediate concerns about Ukraine's production
and production losses
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In-season and end of season crop type mapping

Crops = dynamic land cover
Usually mapped at end of
season
Using labeled data
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In-season and end of season crop type mapping

Usually mapped at end of
season
Using labeled data for
supervised classification

Requirement for in-season
mapping
No recent labeled data available
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Crop type mapping in Ukraine : the concept

Crops = dynamic land cover
Different crops can be
distinguished at different
moments in time
Requires a dynamic mapping
approach
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Crop type mapping in Ukraine : the concept
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Crop type mapping in Ukraine : the data
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Unsupervised classification : K-means clustering

Takes a set of independent
variables
Groups them into a given
number of classes such as

Inter-class variance is
maximized
Intra-class variance is
minimized

User determines the semantic
significance of each class

K-means : 
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K-means clustering applied to Ukraine : winter and summer crop
separation 
Statement : winter crops are green in April-beginning of May, summer
crops are still barren 
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K-means clustering applied to Ukraine : winter and summer crop
separation 

Input features
2 images : May 02, May 16

Cluster
training

N = 6

Raw clustering output



K-means clustering applied to Ukraine : winter and summer crop
separation 20220418_20220502

20220502_20220516
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20220418_20220502
Winter vs. potential summer crops separation (winter crops in yellow) 

K-means clustering applied to Ukraine : winter and summer crop
separation - after relabeling
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K-means clustering applied to Ukraine : wintercereals and
rapeseed separation
20220502_20220516

First 2 weeks of May = peak
flowering phase
Ideal for training and algorithm

Statement : Rapeseed flowers are
bright yellow



14

K-means clustering applied to Ukraine : wintercereals and
rapeseed separation (training phase)

Input features
 1 image : May 16 

Cluster
training

N = 12

Raw clustering output



20220502_20220516
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Statement : Rapeseed flowers are bright yellow

K-means clustering applied to Ukraine : wintercereals and
rapeseed separation (training phase)

Input image Raw clusters Relabeled clusters 

Rapeseed system applied over three images covering 1.5
months to make sure all rapeseed flowering is captured

in Ukraine
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K-means clustering applied to Ukraine : wintercereals and
rapeseed , potential summer crops status 2022-06-27

Potential
Summer crop

RapeseedRapeseed

Winter cereal
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Green-up detection for summer crop mapping : summer crop
and non planted fields separation
Statement : Summer crops green-up in June/July whereas non planted
fields show no green-up signal 2022-05-02_2022-05-16 2022-05-30_2022-06-13

2022-06-13_2022-06-27 2022-06-27_2022-07-11
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Crop type mapping in Ukraine : summer crops vs. bare soil
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Crop type mapping in Ukraine : summer crops vs. bare soil

2022-05-30_2022-06-13
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Crop type mapping in Ukraine : summer crops vs. bare soil

2022-06-13_2022-06-27
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Crop type mapping in Ukraine : summer crops vs. bare soil

2022-06-27_2022-07-11
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Crop type mapping in Ukraine : summer crops vs. bare soil

2022-06-27_2022-07-11

2022-05-30_2022-06-13 2022-06-13_2022-06-27 2022-06-27_2022-07-11



RapeseedRapeseed

Winter cereal
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K-means clustering applied to Ukraine : wintercereals and
rapeseed , summer crops and non planted fields - status 2022-07-
11

 Summer crop
 Non planted
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Crop type mapping in Ukraine : the map



F1-score
Overall

accuracy

0,87

0.80

0.67

0.84

0.95

0.75
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Crop type mapping in Ukraine : performance metrics

F1-score
Overall

accuracy

0.80

0.67

0.64

0.71

0.66

0.58

F1-score
Overall

accuracy

0.88

0.83

0.65

0.83

0.95

0.84

Class

Non crop

Non
Planted/Barren

Winter cereal

Rapeseed

Summer crop

Occupied as of 2022-07-11 Occupied as 2014Free as of 2022-07-11
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Crop type mapping in Ukraine : planted area proportions
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Crop type mapping in Ukraine : barren fields
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Crop type mapping in Ukraine : planted areas
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Thank you for your attention !


