
RLC AVHRR-DERIVED LAND COVER, FORMER 

SOVIET UNION, FAR EAST, 1-KM, 1990 

Summary: 

This data set consists of 1-km-resolution land cover data for the land area of the Primor'ye and 

Southern Khabarovsk Regions in the Russian Far East. The data are based on 1990 NOAA 

AVHRR data. Labeling of land cover classes depended upon the Russian 1990 Forest Cover 

Map (Garsia 1990), the analyst's experience with AVHRR data, and Russian data sources. There 

are eight classes distinguished in this data set, five of which are forest cover classes. 

The objective of this work was to create a 1-km-resolution land cover map of the region of Far 

Eastern Siberia based on NOAA AVHRR data that might be used by World Wildlife Fund 

researchers to aid in the definition of remaining habitats and range for threatened animal species 

(Stone and Schlesinger 1996). See the data set companion file 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/WWF_landcover_Stone_1

996.pdf . 

The data are provided in several different file formats, including binary raster data in Idrisi 

format, ASCIIGRID raster data in ASCII format (easily imported into ArcInfo), vector data in 

ArcView shapefile format, and a graphic map in JPEG format (see Figure 1). Please read all 

documentation before using these files.  

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/WWF_landcover_Stone_1996.pdf
ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/WWF_landcover_Stone_1996.pdf


 

Figure 1. Land cover map, 1-km resolution, for the land area of the Primor'ye and Southern 

Khabarovsk Regions in the Russian Far East. 

Data Citation: 

Cite this data set as follows: 

Stone, T. A., and P. Schlesinger. 2003. RLC AVHRR-Derived Land Cover, Former Soviet 

Union, Far East, 1-km, 1990. Data set. Available on-line [http://www.daac.ornl.gov] from Oak 

Ridge National Laboratory Distributed Active Archive Center, Oak Ridge, Tennessee, U.S.A. 

doi:10.3334/ORNLDAAC/690.  
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1. Data Set Overview: 

Data Set Contents: 

This data set consists of 1-km-resolution land cover data for the land area of the Primor'ye and 

Southern Khabarovsk Regions in the Russian Far East. The data are based on 1990 NOAA 

AVHRR data. Eight land cover classes are distinguished. 

Related Data Sets: 

See other Russian Land Cover data sets. 

Title of Investigation: 

Measuring Changes to Russian Forest Over the Last 25 Years 

Investigator(s) Name and E-mail: 

Name Email 

Stone, T.A. tstone@whrc.org 

Schlesinger, P. pschles@whrc.org 

Technical Contact(s) Name, Telephone, and E-mail: 

Name Email Phone 

Schlesinger, P. pschles@whrc.org (508)540-9900 

Future Modifications and Plans: 

Not available 

2. Data Characteristics: 

Study Area: 

http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#datacharact
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#appderivation
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#qualityassess
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#HAcqMatMethods
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#HDataDescrAccess
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#references
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#glossacronym
http://daac.ornl.gov/RLC/guides/RLC_AVHRR_1_km.html#documentinfo


Spatial Coverage: 

Min. X: 1909500  

Max. X: 2535500  

Min. Y: -1294500  

Max. Y: 342500  

In meters from 104.5 degrees E, 56.5 degrees N  

Spatial Resolution: 

1000 meters 

Projection: 

Lambert Azimuthal Equal Area 

Grid Description: 

Cols: 626  

Rows: 1637  

Resolution: 1000 meters  

Temporal Coverage: 

Not applicable 

Parameter or Variable: 

Table for: landcov_rfe.img 

Variable Description Units Instrument Range 

LAND COVER land cover classes Unitless AVHRR Not applicable 

LAND COVER footnote: The eight land cover classes distinguished in this data set are as 

follows:  

(1) Spruce  

(2) Larch  

(3) Siberian and/or Korean Pine  

(4) Oak  



(5) Birch 

(6) Non-forest 

(7) Water  

(8) Unclassified  

Table for: landcov_rfe.dat 

Variable Description Units Instrument Range 

LAND COVER land cover classes Unitless AVHRR Not applicable 

LAND COVER footnote: The eight land cover classes distinguished in this data set are listed 

above. 

Table for: landcov_rfe.zip 

Variable Description Units Instrument Range 

LAND COVER land cover classes Unitless AVHRR Not applicable 

LAND COVER footnote: The eight land cover classes distinguished in this data set are listed 

above. 

Data Organization: 

Please read all documentation before using these files: 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_readme.txt, 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_projection.txt, 

and 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_mapcode.txt. 

Granule Name or Description: 

landcov_rfe.img 

Data Format: 

A binary raster image depicting land cover (1990) in Idrisi format. Note: must be converted to an 

*rst file when using version 3.2 of Idrisi. Use the Idrisi File Conversion (16/32) utility available 

in the file pulldown menu to convert to the new format. Also note that the Idrisi v. 2 image 

documentation file, landcov_rfe.doc, MUST be present for the binary data to be read by Idrisi. 

Sample Data Record: 

Not applicable 

Granule Name or Description: 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_readme.txt
ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_projection.txt
ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/landcov_rfe_mapcode.txt


landcov_rfe.dat 

Data Format: 

Compressed ASCIIGRID version of the binary raster data (landcov_rfe.img). This data file was 

created by converting the Idrisi binary file (landcov_rfe.img) using Idrisi export utilities. The 

ASCII file was compressed using the gzip utility available in UNIX. Note: it was necessary to 

first convert the *.img file to a *rst file and the *doc file to a *rdc file to match the new file 

format and naming convention of raster data supported by Idrisi 3.2.  

Sample Data Record: 

Not applicable 

Granule Name or Description: 

landcov_rfe.zip  

Data Format: 

Vector map version of data (same info as raster data landcov_rfe.img and landcov_rfe.dat) in 

ArcView shapefile format (compressed). In addition to shapefile components, the zip file also 

contains an ArcView legend (*avl) for displaying the data in ArcView.  

Sample Data Record: 

Not applicable 

3. Application and Derivation: 

Typical Application of Data: 

Regional-, national-, and sub-national-level forest and land use change assessments. 

Theory of Measurements: 

Not available 

Derivation Techniques and Algorithms: 

Formulae: 

Not available 

Processing Steps: 



Source satellite imagery data for the Primor'ye and S. Khabaorvsk Region Forest Classification 

for five dates were acquired from USGS/EROS Data Center. The dates are 5/15/90, 7/18/90, 

7/19/90, 8/15/90, and 8/17/90. The first of these images was geometrically registered to Digital 

Chart of the World (DCW) vector data for the region using forty-seven ground control points; 

imagery data for all remaining dates were geometrically and radiometrically calibrated at 

USGS/EROS Data Center. Imagery data for all dates were co-registered in Lambert Azimuthal 

Equal Area projection using mutually common parameters (see section Processing Changes 

below for these parameters). 

Major cloud formations were identified visually and removed from the images prior to 

classification; minor clouds were removed during classification. Because clouds tend to have 

unique spectral signatures, being both very bright and very cold, they usually classify easily. 

Classification of the imagery was accomplished using the Earth Resources Data Analysis System 

(ERDAS) Isodata algorithm (ERDAS 1991). Imagery data for each date were done separately. 

The algorithm is an iterative clustering program that is not spatially dependent. Data for each 

date or scene were clustered into fifty different classes, and signatures for all classes were 

extracted. The signatures developed were then used to perform the actual classification of pixels 

with a typical nearest neighbor supervised classification. All signatures were examined to 

evaluate vegetation vigor indexes and extreme brightness or temperature information. 

The USSR forest map (Garsia 1990) used in this work covers all of the former Soviet Union at 

the scale of 1:2,500,000. There are sixteen individual map sheets. Our region of interest is 

covered by two map sheets: Numbers 12 and 16. These sheets were previously digitized (Stone 

and Schlesinger 1993). 

The major or dominant forest types and major inland water bodies are described by the forest 

map as polygons. It is not clear whether the referenced map describes the majority tree species or 

the majority economic tree species. In general, Russians we have consulted indicate that the map 

describes the majority tree species. If this were not the case and the majority of economic tree 

species were defined by the map, there would be a systematic under-representation of soft 

deciduous forest species such as birch and aspen. The map defines discreet polygons and, 

generally, assigns one tree species to that polygon. This is rarely the case in nature, however. 

Mixed polygons, those having more than one tree species, exist on the map in only one case, 

mixed spruce-fir.  

Each satellite-based class was labeled according to the majority class of the Forest Cover Map. 

For instance, if the satellite class was composed of 70% Spruce, 20% Pine and 10% water, the 

class would be labeled, according to the Forest Land Cover Map, as Spruce.  

We produced four digital maps from this effort. The differences between the maps were a result 

of the order by date in which the classified satellite data were assembled or mosaiked together. 

The mosaiking of the data is order-dependent - that is, the final classified satellite image added 

writes over all previous classified data except where the final image has no coverage. This 

process is like stacking randomly oriented pieces of Swiss cheese where in most locations the 

last piece added will dominate the appearance of the cheese pile when looking down on it from 



above. However, in a few locations you can see all the way through the pile; these would be 

areas for which we have no usable data. In a few other locations you can see down two layers or 

three layers and so forth. Satellite data added earlier in the stitching process will show in the final 

map only if the last date added has no data for that region. Therefore, the final map is a mosaic of 

dates, but it is dominated by the final date added. From this it is easy to see that the order of 

stitching can have a major effect upon the appearance of the final map.  

Processing Changes: 

Datum : Undefined  

Delta WGS84 : 0 0 0  

Ellipsoid : Sphere  

Radius of sphere: 6370997.0000  

Origin lon : 104.5  

Origin lat : 56.5  

Special corrections/Adjustments: 

Not available 

Calculated Variables: 

Not available 

Graphs and Plots Used in Analysis: 

Not available 

4. Quality Assessment: 

Data Usage Guidance: 

Errors and Limitations: 

Error Sources: 

Not available 

Limitations of the Data: 

Not available 



Known Problems with the Data: 

Not available 

Quality Assessment Activities 

Not available 

Other Relevant Information about the Study: 

Not available 

5. Acquisition Materials and Methods: 

Source or Platform Collection Environment: 

NOAA satellites carrying AVHRR sensor 

Source or Platform Program Management: 

Not available 

Source or Platform Mission Objectives: 

Coverage Information: 

Not available 

Attitude Characteristics: 

Not available 

Data Collection System: 

Not available 

Communication Links: 

Not available 

List of Sensors or Instruments: 

AVHRR 

Ground Segment Information: 



Data Acquisition and Processing: 

Not available 

Latitude Crossing Times: 

Not available 

Sensor or Instrument Descriptions: 

Key Variables: 

Not available 

Principles of Operation: 

Not available 

Sensor or Instrument Measurement Geometry: 

Not available 

Manufacturer of Sensor or Instrument: 

Not available 

Calibration: 

Specifications: 

Not applicable 

Tolerance: 

Not applicable 

Frequency of Calibration: 

Not applicable 

Other Calibration Information: 

Not applicable 

Data Acquisition Methods: 



The source satellite imagery data were acquired from the USGS/EROS Data Center, Sioux Falls, 

South Dakota, U.S.A.  

A USSR forest map was used to aid in classification of these data (Garsia 1990) (see the 

References section of this document). 

Observations 

Data Notes: 

Not applicable 

6. Data Description and Access: 

Data Access: 

This data set is available from the Oak Ridge National Laboratory (ORNL) Distributed Active 

Archive Center (DAAC). 

Data Archive Center: 

Contact for Data Center Access Information: 

E-mail: uso@daac.ornl.gov 

Telephone: +1 (865) 241-3952 

FAX: +1 (865) 574-4665 

Product Availability: 

Data can be accessed electronically on the ORNL DAAC's anonymous FTP site or from the 

DAAC's search and order system. Data files are also available by request from 

uso@daac.ornl.gov. 

Reading the Media: 

Not available  

Software and Analyses Tools: 

Idrisi  

ERDAS Isodata algorithm  

7. References: 

mailto:uso@daac.ornl.gov
mailto:uso@daac.ornl.gov


The published reference for the source data is as follows: 

Stone T. A., and P. Schlesinger. 1996. A Landcover Map of the Russian Far-East Based on 

NOAA AVHRR Satellite Data. A Report to the World Wildlife Fund, Washington, D.C. See 

ftp://daac.ornl.gov/data/russian_land_cover/landcover_far_east/comp/WWF_landcover_Stone_1

996.pdf . 

Other references used in metadata preparation are as follows: 

Erdas. 1991. ERDAS Field Guide, 2nd ed. Ver 7.5. ERDAS, Inc.: Atlanta.  

Garsia, M. G. (ed.). 1990. "Forests of the USSR," Scale 1: 2,500,000, Forest Cartography 

Department of All-Union State Planning - Research Institute "Sojuzgiprolezhoz." GUGK: 

Moscow, USSR. 

Stone, T. A., and P. Schlesinger. 1993. "Translation of the Legend of the 1990 Map 'Forests of 

the USSR.'" A Report to the Northeast Forest Experiment Station. USDA Forest Service, Global 

Change Research Program: Radnor, Pennsylvania. See 

ftp://daac.ornl.gov/data/russian_land_cover/forest_map_1990/comp/fmap90_legend-4.pdf . 

8. Glossary and Acronyms: 

Glossary: 

Not available  

Acronyms: 

Acronym Definition 

ASCII American Standard Code for Information Interchange 

AVHRR Advanced Very High Resolution Radiometer  

DCW Digital Chart of the World 

ERDAS Earth Resources Data Analysis System  

EROS Earth Resources Observation Systems  

JPEG Joint Photographic Experts Group  

NOAA National Oceanic and Atmospheric Administration  

USGS United States Geological Survey  
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