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Introduction 
Relevant  information  on  state  of  the  forests  is  needed  for  planning  and promoting sustainable 
forest management.  As practical experience indicates, such information in Federal subjects of Russia is 
often  outdated  and  untrue. It can also be said about existing forest maps.  Old digital maps  can’t be 
used for navigation in the field, but only as  layouts  of  low  accuracy.  Updating  of forest management 
materials in office without objective  information  on  the forest fund will significantly reduce the accuracy 
of the information about the state  of  forests  and  based  on  it  forest  management  planning 
documents. A  large  area  of  forests  dictates  the  use  of  remote  sensing  data. 

Aims 
Development of monitoring system of the forest Fund, actualization of  databases   and   forest  maps  
updating   using   high  - resolution satellite  imagery.  Due  to the large volume of incoming information  
(data), all  processing  algorithms  should  be automated as much as possible and that requires the 
evelopment  of  a  number  of  tools. 
 

Tasks: 
• Obtaining accurate reference ortho-mosaic covering the territory of the Forest Fund of the Russian      
Federation. 
• Development    of    monitoring    technologies   of   the   Forest   Fund 
• Automation  of  maps  the  and  databases  updating. 
• Development of a system for data acquisition, processing and storage. 
• Development  of  a  system   to  control   satellite  imagery  processing and  data  access. 
 



Study area 

Technologies  were  tested   in  65 forestr 
districts of Russian regions with   active   
forest   exploitation. 



Data and Methods 

Today data that are acquired  by remote sensors  borne by  satellites  are 
widely  available  and   used   by  our  company  as  a  source  of  
relevant  and accurate  information. 

Extraction and interpretation of information  
about the area from remote sensing data 



Step 1: Cartographic reference base 

The first step of forest management is the preparation of geospatial 
reference  – orthophoto plan – for an object area. 
 
 
 
 
 
 
 
 
 
 
The   ortho - image   creation process  is  fully  automated. 
 



Cartographic reference base 
The resulting imagery is used as  a reference  for: 

Cadastral registration of Forest lands 

Creating and updating the base map layers 

Creating and updating Forest maps 

Navigation in Fieldworks Update the Databases and GIS analysis 



Step 2: Monitoring - identifying the disappearance of vegetation 
The  principle   of   interpretation  of  changes  in  forests  (the disappearance  of vegetation) was the 
result of the spectral analysis  of  the  images  and  based  on the  spectral  properties  of  vegetation. 



Step 2: Monitoring - identifying the disappearance of vegetation 



Step 2: Monitoring - identifying the disappearance of vegetation 

All changed detection processes are automatic. we've created a special 
software for this purpose: 



Step 3: Natural reproduction actualization 
Forest stands without changes associated with the disappearance of vegetation (where was  not 
identified  felling,  burning,  etc.)  are  updated  on  the  natural reproduction.   For  this   purpose   the   
simulation  model  of  growth  progress FORRUS- S  is  integrated  into  the  system. 



Results 
 After the update procedures of the information on the forest fund for the study areas were 
found significant errors in the determination  of  the  main  features, compared with the data 
obtained by classical methods of actualization in office: 
•  Forest area is overestimated by an average of 10% 
•  Area of mature stands is overestimated by an average of 15% 
Also  the  spatial  distribution  of forests of different age classes has significantly changed. 
Based on developed technologies we suggest to create a technological complex for the 
forest condition monitoring  at the Federal Level. 

Conclusion 
 Integrated satellite imagery processing technology  can  improve  the  quality of forest 
management data and significantly reduce the amount of field and office work.   The   
system   integrates   technologies   based   on   the   latest  tools  of automated satellite 
imagery processing,  whereby  errors  in  the determination of  basic  parameters  can  be  
significantly  reduced. 
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