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Institute activity

More than 40 

expeditions to 

South Siberia and 

the Far East in 

the last 

100 years



UN Convention on Climate Change
• Contribution to IPPC Assessment reports 
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UN Convention on Climate Change

 Sixth IPPC assessment report

 Special Report on the Ocean and

Cryosphere in a Changing Climate

(SROSS) Special Report on the

Ocean and Cryosphere in a

Changing Climate
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UN Convention on Climate Change

 Scientific contribution to national

reporting:

Second Roshydromet assessment 

report on climate change and its 

consequences in Russian Federation, 

2014
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UN Convention on Biodiversity

• Fifth National Report, 2014  
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Environmental accounting (ecosystem services – national report)
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Main risks of land degradation:

Built-up areas

Water table rise / drying of land surface

Arable lands degradation (abandoned lands and degraded rangelands)

Forest and steppe fires

Deforestation

Desertification

Degradation of soil and vegetation.
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Main topics
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Built-up areas

Long-term analysis of 

built-up area based on 

high spatial resolution 

data



FIRE INFORMATION FOR RESOURCE 
MANAGEMENT SYSTEM (FIRMS) - 4775513 

objects on the territory of the Russian 
Federation for 20 years.
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Forest and steppe fires
Analytical system VEGA-science (sci-vega.ru -

developed by the Academy of Sciences)

Automated fire 

monitoring 

system –

«Fire map»

(fires.ru)



Сlassification of objects Typing and identification
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Forest and steppe fires
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Deforestation

Analytical system VEGA-science (sci-vega.ru -

developed by the Academy of Sciences)



Combination of Sentinel-1 

images of 26.06.2021 and 

13.08.2021

Flooded areas - red
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Water table rise

EXAMPLE OF DETECTING FLOOD 

ZONES DURING SUMMER FLOODS



Monitoring of water bodies responsible for 

water supply and irrigation
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Water table rise



Spatial and temporal high-detail analysis of aeolian

microrelief
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Desertification

Sand massifs in zones of desertification and land degradation.



Changes in the structure 

of arable land (According 

to ESA CCI LC)

Abandoned farmlands.

Data – Landsat 5/7/8.

Territories overgrown with trees Fallow lands
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Arable lands degradation



Regional deviations of NDVImax of winter crops in 2022 from average annual values and NDVImax

values of the last 5 years

Remote observations of the development of winter and spring crops
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Vegetation monitoring



Regional deviations of NDVImax of winter crops in 2022 from average annual values and NDVImax

values of the last 5 years

Remote observations of the development of winter and spring crops
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Vegetation monitoring
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Soil degradation

Anthropogenic changes in soils and soil cover

National scale. Map.

Soil erosion 

distribution: water 

erosion, wind erosion
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Soil degradation

Anthropogenic changes in soils and soil cover

National scale. Map.

Soil pollution by heavy metals: areas of 

acute environmental situations, acid rain 

zones, urban pollution patterns
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Soil degradation

Land and soil use

National scale. Map.

Soil use in agriculture
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Soil degradation

Land and soil use

National scale. Map.

CULTIVATED LAND (ARABLE LAND AND 

PERENNIAL PLANTATIONS)

The impact of agriculture on soils*

*statistical and cartographic analysis by municipal districts
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Soil degradation

Land and soil use

National scale. Map.

NATURAL GRASSLANDS 

(HAYFIELDS AND PASTURES)

The impact of agriculture on soils*

*statistical and cartographic analysis by municipal districts
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Soil degradation

Regional scale. Siberia.

Soil maps
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Soil degradation

Regional scale. 

Far East.

Soil maps
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Protection of soils and soil cover

Map.

Regional types of anti-erosion action systems



Remote sensing data: 

• Aerial photos from the unique archive of Institute of Geography

• High and very high resolution multispectral data from Russian 

satellites (Kanopus V, Resurs P) 

• Photo imagery from Int. Space Station (ISS)

• Very high resolution multispectral data from Planetscope (CubeSAT)

• Open middle resolution multispectral and radar data of greater 

coverage (Landsat, Sentinel)
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DATA  AVAILABILITY



High resolution multispectral data (2,5 m PAN; 12 m MSS) 2013-…
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Coverage of Kanopus-V data



Very high resolution multispectral data (1 m PAN; 2,5 m MSS) 2014-…
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Coverage of Resurs-P data



International Space Station orbit

High-resolution RGB images (2-15 m)

2001- …

“Hurricane” project with RKK “Energy”
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Imagery from ISS (Int. Space Station)



“Hurricane” project with

RKK “Energy”.

Spectral images.
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Imagery from ISS (Int. Space Station)
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Local survey. UAV monitoring

Sand massifs in zones of desertification and land degradation

Orthomosaic

DEM

NDVI
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Local survey. Ground control

Ground surveys and monitoring of 

individual sites

Sand massifs in zones of desertification 

and land degradation
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THE END

Thank you for your attention and time….

a.a.medvedeff@gmail.com


