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Limitations of “traditional” forest data
Limited availability
− The available data at the forest stands level are 

fragmented (the unified country-wide database do 
not exist)  

− The publically available country-wide forest statistics 
related to Russian Federation subjects level

Outdating
− Most of the data more than 15-20 years old
Inconsistency
− Data accuracy are significantly varying  across the 

country



Main components of the VEGA Platform
(I) Multi-annual EO data archive (daily update):

• MODIS Surface Reflectance (2000 - ongoing)
• PROBA-V (2014 – ongoing)
• Landsat-TM/ETM+/OLI (2001 – ongoing)
• Sentinel-2 (2016 – ongoing)
• Sentinel-1 (2015 – ongoing)
• DEIMOS (update follows data delivery)
• KMSS, Canopus, RESURS-P (update follows data delivery)

(II) EO data pre-processing:
• cloud screening, cloud-free image compositing, VI time-series 

reconstruction

(III) Web-based User data analysis tools
• Multi-spectral and multi-temporal colour composition
• NDVI and other VI temporal profiles extraction
• Supervised and unsupervised image classification



VEGA Service

VEGA-РRO - professional information service for monitoring of renewable 
biological resources based on EO data analysis developed by the Russian 
Academy of Sciences’ Space Research Institute.

http://pro-vega.ru/



MODIS coverage



An example of Proba-V daily coverage



The Landsat data coverage for the period Jan 1- March 27, 2016, The Landsat 
data archive contains data for the period since year 2000 with daily update. 

Landsat coverage



The Sentinel-2 data coverage for the period Jan 1 – March 27, 2016, The 
Sentinel-2 data archive is of daily update. 

Sentinel-2 coverage



KMSS Meteor-M coverage 

The Meteor-M data (for both, № 1 and № 2) coverage for the period June 1, 2015 -
September 1, 2015. The Meteor-M data archive contains data for the period since year 2011
with daily update. Also it is available for visualization, classification and downloading.



Canopus-V coverage

The Canopus-V data (MSS and PSS) coverage from 23 January, 2013 up to now. 
It is available for visualization only.



EO data preprocessing
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EO data topographic normalization
Minnaert model:

R – reflectance 
K – Minnaert coefficient

K is chosen so that mean reflectances of the same LC types
on dark/north  (Mn) and light/south (Ms) slopes are equal:
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Topographic normalization effects
no topographic normalization normalized images



MODIS seasonal composites

spring (15/04/2010 – 15/06/2010)

autumn (15/08/2010 – 15/10/2010)

summer (15/06/2010 – 15/08/2010)

winter (15/11/2009 – 15/03/2010)



PROBA-V composite images

examples of PROBA-V summer (left, R: NIR G: SWIR B: RED)
and winter (right, R: RED G: NIR B: RED) composite images for Russian Far East



Improved spatial resolution effects

MODIS (250 m) PROBA-V (100 m)



Landsat composite

The data processing chain allows yearly production of the Landsat-
TM/ETM/OLI cloud-free composites over Northern Eurasia



LAGMA : Locally Adaptive Global Mapping 
Algorithm

Local spectral-temporal signatures of classes Spectral-temporal MODIS data

Maximum likelihood classifier

Covariation of 
metrics

Average of 
metrics

Number of 
samples

Metrics for the pixel

Probabilities for classes



Tree species trajectories in RED-NIR space 
during a growing season



Sc – snow
area

Sk – crown
area

St – shadow
area

h – tree height; n – number of trees

Pixel RED band reflectance:
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Relationships between GSV of spruce 
forests and surface reflectances in Red and 

NIR bands of Sentinel-2 “winter” image
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The land cover map of Russia based on MODIS 250 m



The forest cover is classified considering dominant tree 
species using seasonal time-series of MODIS data



Enhanced forest GSV retrieval is based on Envisat-ASAR derived BIOMASSAR product 
and MODIS data snow composite synergy (250 m, year 2010)..
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PROBA-V land cover and forest maps

examples of Land Cover (left) and dominant forest tree species (right) maps
based on 100 m resolution PROBA-V data for Primorsky Kray region



PROBA-V GSV map

100 m GSV map for Russian
Primorskiy Krai region
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The tools for image enhancement as
well as multi-spectral and multi-temporal
color compositing.

Images and bands 
selection tools.

Brightness and contrast 
correction tools

Tools for image histogram 
stretching 

The VEGA EO data analysis tools: 
image enhancement and colour compositing



Map interface contains the 
supervised and unsupervised 
image classification tools. 

Images and spectral 
bands selection

Training sites creation

A classification method 
and parameters set

Classification results

The VEGA EO data analysis tools: 
image classification



The VEGA provide access to NDVI multi-annual time-series data aggregated 
at users defined polygons (fields’ limits).

EO data time-series analysis using VEGA 



Supervised classification of land cover types 
using EO data and VEGA tools

MODIS land cover map Training samples

Landsat land cover map



VEGA-FRA RSS Service Prototype
http://fra.smislab.ru/



Thank you !
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