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Study site 

The Sevan Problem 

• Lowering of lake level by 20 m 

for water power and irigation 

and uncontrolled pollution from 

agriculture, industry and 

municipalities 

Lake Sevan (Armenia)  

• one of the greatest freshwater high-mountain 

lakes 

of Eurasia (1898m above Baltic Sea) 

• largest water body in the Transcaucasus 

Region 

(surface area of 1243km2) 

• the biggest source of drinking water 

for Armenia and its adjoining countries 

LANDSAT 5 

31. August 2006 

Objectives: 

• Development of automated classification algorithms 

for shore vegetation from multispectral satellite data 

•  Setup of a geographic information systems of 

shore vegetation structures of lake Sevan 

•  Development of assessment tools on base of 

classifications of shore vegetation structures 

•  Prediction of changes in shore vegetation due to 

water level fluctuations 

•Importance of macrophytes in accumulation of toxic 

metals,  and controlling the pollution. 



Lake Sevan, Armenia 

Lake Level: 1896 m above the Baltic Sea level 

Surface Area: 1243 km² 

Length: 75 km 

 An average Width of 19 km 



Water level of Lake Sevan in 1990-2008 
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Methods of SEMIS project 

Remote 
sensing 

techniques 

GIS-Analyses 

Ground truth 



Remote Sensing Data 

Satellite data from MODIS sensor 
on EOS Terra/Aqua 

• 36 spectral bands :  407nm – 14385nm  

• Spatial resolution : 1km up to 0.250 m 

Subset of MODIS data 

07. September 2005 

EOS Terra/Aqua with MODIS sensor 

• Used for algorithm : 
10 bands in VIS / IR, 
spatial resolution of 1km 

 

• Input data for algorithm : 
calibrated radiances 
at sensor 

 



Landsat images 
• from different decades with beginning of 1970‘s 

• as snapshot of whole situation of lake Sevan 

• Spatial resolution ~30 m, spectral resolution: 7 bands   

• for historical review 

Remote Sensing Data 



QuickBird images of 4 ROIs (2006, 2007, 2008)  

• on demand and from archive 

• Spatial resolution 2.7 m  

• for classification of littoral zone 

Gavaragat 1  Gavaragat 2  Argichi  Masrik 

Remote Sensing Data 
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Ground Truthing 
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Time series of 2006 – Chlorophyll a 



Time series of 2006 – Suspended matter 
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QuickBird 2007 Classification  

- ROI Hrazdan-Tsovazard and Gavaraget 

Tsovazard 

Gavaraget 



QuickBird 2007 Classification  

- ROI Hrazdan-Tsovasard 

Sensor kalibriertes Bild  



Sediment 01 light 

Sediment 02 

Vegetation 01 

Vegetation 02 

Vegetation 03 

Vegetation 04 

Flood‘n‘Mud 01 

Flood‘n‘Mud 02 

QuickBird 2007 Classification  

- ROI Hrazdan-Tsovasard 



Water depth retrieval  QuickBird 2007  

- ROI Hrazdan-Tsovasard 
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Mapped Macrophytes 



Outlook 

 Improvement of classification algorithms of 

satellite images to obtain accurate 

classifications of shore vegetation structures  

Development of tools for the assessment of 

the  ability of the littoral zone to provide its 

ecological functions 

Model of development of shore vegetation 

and ecological functionality in dependence to 

further water level rise 

 

 



The SEMIS team 
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