
An overview of Russian Academy of 

Sciences’ R&D activity on agricultural 

monitoring using EO data

Russian Academy of Sciences

Space Research Institute

International Meeting on Food Security, Earth Observations and Agricultural 

Monitoring, November 21, 2013, Brussels

Sergey Bartalev



Main component of R&D

(I) Multi-annual of automatic near-real-time update EO data 
archive, including:

a. MODIS Surface Reflectance MOD09 from NASA (2000 - ongoing)

b. Landsat data download from USGS and ESA (1989-ongoing)

(II) Automated EO data processing chains, including:

a. EO data pre-processing (cloud/shadow screening, image 
compositing, vegetation indexes generation, data time-series 
reconstruction and etc)

b. Thematic products generation (land cover/land use, active fires, 
burnt area and severity, crop masks and etc)

(III) Web-based Users’ Interface with data analysis tools

(IV) Terrestrial (incl. agricultural) ecosystem change analysis



Main R&D thematic areas to agriculture 

monitoring

(I) Land cover and land use mapping

(II) Crop types mapping, including

– Dynamic winter crops mapping

– Fallow lands mapping

(III) Crop status monitoring as an input to yield 

assessment, including

– Winter kill

– Summer drought 



National context of R&D activity on 

agricultural monitoring

–Russian Statistical Agency (Agricultural Census 
of 2006 and preparation for the Agricultural 
Census of 2016)

–Hydro-meteorological Service (Crop yield 
forecast)

–Ago-insurance companies

–Regional governments (e.g. Krasnodar, 
Belgorod)

–Food-producing companies



Cloud-free summer MODIS composite



Landsat-TM/ETM+ composite

The automatic data processing chain allows yearly production of the 
Landsat-TM/ETM seasonal composites



Automated technology for annual land 
cover mapping based on MODIS data
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The homogenous time-series of land cover maps of Russia has been 

developed for the period of years 2000-2012.



Annual mapping of arable lands using 
MODIS data time-series
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Sown area dynamics in Russia 

(an official statistics) 



Dynamic of arable lands in Russia
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official statistics on arable area arable lands area from MODIS

According to MODIS data time-series analysis the arable lands area in 

Russia is increasing since year 2007. The arable lands area grows during 

last 5 years at about 0,5 mln ha year-1



Web-based Vegetation Monitoring 
Service VEGA: vega.smislab.ru

VEGA (in operation since May 2011) is developed by 

the Space Research Institute of the Russian Academy 

of Sciences to provide vegetation status analysis tools 

based on multi-annual and near-real-time EO data



Multi-annual weekly 
update MODIS based 
NDVI profiles can be on-
the-fly derived for any 
area of interest selected 
with Landsat-TM/ETM

MODIS and Landsat-TM/ETM+ data 
synergy  in the VEGA Map Interface



Land-use mapping using VEGA tools



Winter crop recognition based on MODIS
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1. PVI(t) > PVI(t0), t>t0

2. (Uk-Gk)<(Gk-Imin)

«Continuous growth» means meeting 2 conditions:

Decision rule:

«Continuous growth» duration > 15 days
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Winter crop status assessment



Winter crop yield prediction with WOFOST 

model and RS data assimilation 
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The MODIS derived multi-annual Fcover estimates of winter crops in Tula region have been 

assimilated into WOFOST model in comparison to original model and official statistics (the 

result of FP7 MOCCCASIN project). 



The NDVI seasonal profile departure from multi-annual mean has demonstrated anomalies whish are caused by drought in 

several regions of European part of Russia, such as Rostov, Samara, Tatarstan and Bashkortostan. 

Spring crops of year 2013 NDVI seasonal 

profile departure from multi-annual mean



R&D Priorities

(I) Integration of new EO data:

a. Moderate resolution data (Sentinel-3, Proba-V, NPP)

b. High resolution data (Sentinel-2, Kanopus-V)

(II) Development of new thematic products:

a. Land-use

b. Crop types

c. Crop yield

d. Bio-physical characteristics (Fcover, LAI) 

(III) Crop growth modelling with assimilation RS data derived 
products



R&D Collaboration Framework: 

Addressing Community Capacity
(I) VEGA-Science as a common technical platform for R&D 

on agricultural monitoring in Northern Eurasia

a. Facilitated access to open EO long-term data archives

b. Thematic products cross-comparison and validation

c. Models benchmarking 

(II) JECAM test-sites network development in Northern 
Eurasia region, considering R&D coordination with:

a. EO data providers for ad-hoc data acquisition

b. Regional agricultural research institutions

c. National agro-meteorological networks



Regional workshop 

"Satellite Monitoring of Agricultural Lands in Northern Eurasia"
October 28-31, 2013, Moscow, Russia

geoglam.smislab.ru 


