Ukraine special issue

A first national demonstration in a top 10 wheat
producer in the world
Ukraine rapidly showed up as a good to be one of our national demonstration
sites, as being a top 10 wheat producer in the world and the “wheat granary of
Europe”. The involvement of significant stakeholder organisations at national
level and the existence of on-going research activities carried out at the field
level confirmed the strategic character of Ukraine.
The demonstration was done over the 2016 growing season , at the very
beginning of the systematic Sentinel-2 acquisitions. It was conducted in close
collaboration with the Space Research Institute National Academy of Sciences
of Ukraine, which installed and run the system on their own premises in
addition to analysing the full suite of Sen2-Agri products generated by the
consortium. The results of this very first and successful national demonstration
were presented during a National Stakeholder Meeting in Kiev in October
2016. The event was attended by more than 40 people coming from
international organizations and Ukrainian research institutions, ministries and
private companies. They all emphasized the clear added-value of the products
and the system for getting reliable crop area estimates over the whole territory
in near-real time.
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A demonstration site typical
of European large scale agricultural practices
With field size ranging from 30 to 250 ha, Ukraine is representative of large scale agriculture.
The climate is humid continental, with a snow period in February-March during which optical
Earth Observation acquisitions are not relevant. The whole country has been considered for
demonstration, representing thus a major challenge with a total acreage of 576 604 km².
The main crops (wheat, sunflower, maize, barley and soybean) are grown from September
to July for winter crops and from April to October for summer ones. Besides, due to the
relatively large number of major crops and other factors, there is not a typical simple crop
rotation and most producers use different crop rotations depending on specialization.

Coverage of the Ukraine national demonstration site by the Sentinel-2 and Landsat-8 Earth
observation missions

Examples of sampled parcels
during the June field campaign

A committed team of end-users
The organisation at the heart of the Sen2-Agri Ukrainian national demonstration is the Space Research
Institute National Academy of Sciences of Ukraine and State Space Agency of Ukraine (SRI NASUSSAU, www.ikd.kiev.ua).
Involved in national and international research projects, the Institute includes 5 research departments, one of them focusing on
Earth Research from Space and addressing a wide range of applications from floods to agriculture. Thanks to the deep
involvement of this team, it has been possible to set up rapidly the Sen2-Agri system at SRI NASU-SSAU premises, gather the in
situ data necessary and run the system in a smooth and efficient way to develop the expected products.

www.esa-sen2agri.org

2

Getting a detailed overview of landscape and vegetation growing at national level
The Sen2-Agri Composite product provides, on a monthly basis, a cloud-free temporal synthesis of the surface
reflectance values in all 10 and 20 meters Sentinel-2 bands. Over Ukraine, using a 50-day compositing period allowed
generating a high quality product with spatial consistency throughout the whole territory and depicting with high
details the Ukrainian landscape.
The Sen2-Agri Vegetation Indicator product provides Leaf Area Index (LAI) maps from each Sentinel-2 and Landsat 8
acquisitions, at 10 meters spatial resolution. The relatively high number of cloud-free acquisitions over a large part of
Ukraine allowed monitoring crop dynamics during the growing season.

Cloud-free Composite product
corresponding to September 2016,
obtained from Sentinel-2 and Landsat 8
data collected during a 50-day period from
5 August to 25 September, 2016
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Time series of Leaf Area Index at 10 meter spatial resolution, derived from Sentinel-2 and Landsat 8 over the 2016 growing season
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A highly accurate delineation of crop areas for the whole country
The Sen2-Agri Dynamic Cropland Mask is a binary map at 10 meters spatial resolution, separating annual cropland
areas from other ones, thus corresponding to a mask over annually cultivated areas. The first version of the map is
delivered at the middle of the season, and is then updated on a monthly basis until the end of the season. For the
Ukrainian demonstration, the SRI NASU-SSAU collected more than 7600 parcels through 2 specific field campaigns
(the first one late March and the second in June) to gather land cover and crop type information.
The Sen2-Agri Crop Type Map identifies the main crop types
(winter wheat, sunflower, maize, soybeans, winter barley) at 10
meters spatial resolution; it is delivered twice along the season,
at the middle and at the end. The map is also based on the in-situ

dataset of 7600 parcels collected by the SRI NASU-SSAU team.

Cropland
Non cropland

First (red) and second (blue) field campaigns to
collect in-situ data for calibration and validation

Dynamic Cropland Mask and Crop Type Map
from November 2016 (corresponding to the end
of the season) obtained using all available
Sentinel-2 and Landsat 8 acquisitions since the
1st April 2016 and 75% of the in-situ dataset
made of 7600 parcels
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From accurate crop mapping to reliable crop estimates
A large part of the uncertainty in the wheat market comes from the knowledge of the wheat planted and harvested
areas in Ukraine. Food markets are a key pillar for food security: the excessive commodity price volatility has
significant implications for all countries, increasing uncertainty for actors in the economy and potentially hampering
stability of the budgets, and predictability of economic planning. Agricultural statistics are compiled by administrative
area, which gives no clue to the exact locations where specific crops are actually grown. They come also late in the
season, after the harvest.
The
Sen2-Agri
Dynamic
Cropland Mask and Crop Type
Map have shown to be
accurate enough to provide
reliable
and
spatially
exhaustive estimates of crop
area by district. These first
results raised high interest
from
the
Ministry
of
Agriculture for early area
estimates and a better
understanding of regional
differences. These promising
results need now to be
confirmed by repeating the
experience, but it is already
clear that Sen2-Agri products
could contribute to mitigate
the negative effects of
commodity price volatility on
the most vulnerable.
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36,7 Cropland proportion (%)
Crop Type distribution in Ukraine by district
according to the 2016 Sen2-Agri Crop Type Map

Maps accuracy
 The Dynamic Cropland Mask from the
end of the season shows an overall accuracy
of 98% and a F-score of 99 % for cropland
areas.
 The Crop Type Map from the end of the
season has an overall accuracy of 81%:

Comparison, at the district level, between the cropland area obtained from the
2016 Dynamic Cropland Mask and the official statistics from 2015
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 The validation was performed on a pixelbasis using an independent 25% sample of
the in situ dataset.
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Sentinel-2 for Agriculture at a glance
Achieving sustainable food security for all people is a priority highlighted during the Millennium Summit
of the United Nations in 2000, which defined the eradication of extreme poverty and hunger as one of
the eight Millennium Development Goals. In response to such growing pressure, the development of
agriculture applications is becoming a strategic target for the remote sensing community.
In this context, ESA has launched the Sentinel-2 for Agriculture project, as a major contribution to
the R&D component of the GEOGLAM initiative and to the JECAM network activities. This 3-year
project aims at demonstrating the benefit of the Sentinel-2 mission for agriculture across a range of
crops and agricultural practices. The intention is to provide the international user community with
validated open source algorithms and software to process Sentinel-2 data in an operational manner
and derive Earth Observation products relevant for crop monitoring in the major worldwide
representative agriculture systems.
The project is carried out in close collaboration with 20 organizations, centers, universities or
companies belonging to the agriculture monitoring communities. They are our Champion Users,
involved in the project since its very beginning.
The activities are split into several steps for coming to national and local demonstration:
 During Phase 1, user requirements have been collected and consolidated to set up relevant

products and system specifications. Simulated test datasets representative of Sentinel-2 imagery
were acquired over 12 test sites to benchmark algorithms and design the system.
 Phase 2, now closed, was devoted to the development of an open source processing system and the

generation of prototype products based on the Phase 1 outcomes.
 Started after the Sentinel-2 commissioning phase, Phase 3 aimed at demonstrating and validating

the developed system with actual Sentinel-2 time series, with the additional objective to transfer the
system to the Champion Users at operational level.
The Sentinel-2 for Agriculture project is carried out by a consortium led by the Université Catholique
de Louvain (BE) and involving the Centre d’Études Spatiales de la Biosphère (FR) and the
companies CS - Systèmes d'Information (FR), CS Romania (ROU) and GISAT (CZ).
The National Demonstration in Ukraine was conducted in close collaboration with the Space
Research Institute National Academy of Sciences of Ukraine and State Space Agency of
Ukraine.
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