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Introduction 

The National Land Cover Database 2001 for mapping Zone 66 was produced through a cooperative 

project conducted by the Multi-Resolution Land Characteristics (MRLC) Consortium.  The MRLC 

Consortium is a partnership of federal agencies (www.mrlc.gov), consisting of the U.S. Geological 

Survey (USGS), the National Oceanic and Atmospheric Administration (NOAA), the U.S. 

Environmental Protection Agency (EPA), the U.S. Department of Agriculture (USDA) Forest 

Service (USFS), the National Park Service (NPS), the U.S. Fish and Wildlife Service (FWS), the 

Bureau of Land Management (BLM) and the USDA Natural Resources Conservation Service 
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(NRCS).  One of the primary goals of the project is to generate a current, consistent, seamless, and 

accurate National Land cover Database (NLCD) circa 2001 for the United States at medium spatial 

resolution.  For a detailed definition and discussion on MRLC and the NLCD 2001 products, refer 

to Homer et al. (2003) and http://www.mrlc.gov/mrlc2k.asp. 

 

 

Geographic location of mapping Zone 66 

The NLCD 2001 is created by partitioning the U.S. into mapping zones.  A total of 66 mapping 

zones were delineated within the conterminous U.S. based on ecoregion and geographical 

characteristics, edgematching features and the size requirement of Landsat mosaics.  Mapping Zone 

66 encompasses whole or portions of Maine, New Hampshire and Vermont.  Questions about the 

NLCD mapping Zone 66 can be directed to the NLCD 2001 land cover mapping team at the USGS 

EROS Data Center (EDC), Sioux Falls, SD (605) 594-6114 or mrlc@edcmail.cr.usgs.gov.    

 

 

Mapping Zone 66 Landsat data and projection information 

The primary input data used for NLCD 2001 are the spectral data from three Landsat scenes per 

path/row acquired over a growing season. Table 1 lists the path/row and date of all Landsat scenes 

used for Zone 66 mapping, and contains the boundary mosaic that describes the location of each of 

the scenes in the three seasonal mosaics (spring, summer and fall). Table 2 lists the map projection 

information for all data set of NLCD Zone 66 (Albers Conical Equal Area Projection).  To ensure 

all areas of the mapping Zone 66 are completely covered, and to facilitate future edgematching a 

3,000 meter (100 Landsat pixels) buffer was added to the boundary of the mapping zone.  
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Table 1. Acquisition dates of Landsat ETM+ (TM) scenes used for land cover classification in 

Zone 66.   

 

SPRING  

     Index  Path/Row      Date                Scene ID 

        1 10/29  05/17/2003  7010029000313750 

        2 11/27  05/16/2003(L5) 5011027000313610 

        2 11/28  05/16/2003(L5) 5011028000313610 

        3   11/29  04/14/2003  7011029000012050 

        10 11/30  05/10/2001(L5) 5011030000310410 

        6 12/27  05/12/2002  7012027000213250 

        8 12/28  05/25/2001  7012028000114550 

        7   12/29  05/04/2002(L5) 5012029000212410 

        9 12/30  05/09/2001  7012030000112950 

        4 13/29  05/08/2001(L5) 5013029000112810 

        4 13/30     05/08/2001(L5) 5013030000112810 

        5 14/29       05/07/2001  7014029000112750 

 

LEAF ON (Summer) 

        1 10/29 L7 06/28/2001 7010029000117950 

        2 11/27 L7 08/09/2002 7011027000222150 (Part masks clouds) 

        2 11/28 L7 08/09/2002 7011028000222150 (Part masks clouds) 

        2 11/29 L7 08/09/2002 7011029000222150 (Clipped) 

        2 11/30 L7 08/09/2002 7011030000222150 

        3 12/27 L5 07/20/2001 5012027000120110 (Clipped) 

        3 12/28 L5 07/20/2001 5012028000120110 

        4 12/29 L7 05/25/2001 7012029000114550 

        5 12/30 L5 06/21/2002 5012030000217210 

        6 13/29 L7 06/04/2002 7013029000215550 (Clipped) 

        7 13/30 L7 08/31/1999 7013030009924350 (Clipped) 

        8 14/29 L7 06/08/2001 7014029000115950 

        9 Various Area 1 Cloud Replacement Derived Image 

        10 Various Area 2 Cloud Replacement Derived Image 

        11 Various Area 3 Cloud Replacement Derived Image 

  

    LEAF-OFF (Fall) 
  9 10/29  10/02/2001  7010029000127550 

        3 11/27  10/04/2002(L5) 5011027000227710 

        4 11/28  10/01/2001(L5) 5011028000127410 

        5   11/29  10/22/2000  7011029000029650 

        1 12/27  09/30/2001  7012027000127351 

        1 12/28  09/30/2001  7012028000127351 

        2   12/29  10/16/2001  7012029000128950 

        2 12/30  10/16/2001  7012030000128950 

        7 13/29  10/12/2000(L5) 5013029000028610 

        8 13/30     11/08/2001   7013030000029450 

        6 14/29      10/12/2003(L5)  5014029000328510 

        10 11/29  cloud patch   
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Table 2.  General projection and file information for Zone 66. 

Projection:  

Albers Conical Equal Area 

      Datum: NAD83 

Spheroid: GRS80 

       Standard Parallels: 29.5 degrees North Latitude, 45.5 degrees North Latitude        

       Central Meridian:  96 degrees West Longitude 

      Origin of the Projection: 23 degrees North Latitude    

      False Easting:   0 meters 

      False Northing:  0 meters 

Conner Coordinates (center of pixel, projection meters) 

      Upper Left Corner:  1756725 meters(X), 3015555 meters(Y) 

      Lower Right Corner:  2266455 meters(X), 2477535 meters(Y) 

File Size 

Number of Lines (rows):  17934                           

Number of Samples (columns):  16991 

Pixel size: 30 X 30 meters 

 

Information content of NLCD mapping Zone 66 

The NLCD 2001 database for mapping Zone 66 consists of three main data products including: (1) 

per pixel classified land-cover data (2) sub-pixel percent imperviousness and (3) sub-pixel percent 

tree canopy density. The land-cover database also includes three additional metadata layers that 

provide users a spatial node map of the land cover classification, a spatial confidence map of the 

land cover classification, and a text file of logical statements pertinent to the land cover 

classification.   Each product is described in more detail below.  The three metadata layers may be 

of interest to data users with specific needs.  If you are interested in getting the detailed metadata, 

please refer to http://www.mrlc.gov.    
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2. IMPERVIOUSNESS MAPPING 

 

A. Method 

The method employed to map percent imperviousness for NLCD 2001 mapping Zone 66 consists 

of three key steps: deriving reference data of imperviousness from the high spatial resolution 

images, calibrating density prediction models using reference data and Landsat spectral bands, and 

extrapolating the developed models spatially to map per-pixel imperviousness.  This method is 

described in detail in Yang et al. (2003).  This method was applied to mapping Zone 66 by Space 

Imaging LLC under USGS contract.   

 

B. Training 

To develop adequate training data for impervious estimation, 27 IKONOS scenes across the 

mapping zone with a nominal spatial resolution of 1-m were classified into either pervious or non-

pervious surfaces, and then summed within each 30 meter Landsat pixel cell to obtain percentage of 

imperviousness. Training data was selected with a Sample Selection Tool developed by Earth 

Satellite Corporation based on the degree of variance each training data set possesses with regards 

to Landsat ETM+ imagery used for mapping.  Each added training data set decreased the amount of 

variance present within the Landsat data as a whole.  The selection process was repeated until the 

amount of variance explained reached a pre-defined threshold.   

 

C. Input data for imperviousness mapping and modeling 

By combining the training data with Landsat spectral data and other ancillary data, percent 

imperviousness prediction models were developed using a regression tree algorithm (named 

“Cubist”).  Table 6 lists all data layers used as input for running the Cubist in order to establish the 

prediction model for imperviousness.  Three ancillary data sets were used for urban/suburban 

delineation masking, which is essential to confine the imperviousness mapping within the 

developed areas.   Ancillary data used for urban area masking include: 

1. NOAA Defense Meteorological Satellite Program 1 km city light data (1 band) 

2. MRLC 1992 classification (1 band) 

3. TIGER 2000 roads (1 band) 
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Table 6. Landsat data and ancillary data used for the imperviousness prediction 

Data Type Number of 

Bands 

Variable Type 

Landsat 7, Reflectance, Spring 6 Continuous 

Landsat 7, Reflectance, Summer 6 Continuous 

Landsat 7, Reflectance, Fall 6 Continuous 

Landsat 7, Tasseled Cap, Spring 3 Continuous 

Landsat 7, Tasseled Cap, Summer 3 Continuous 

Landsat 7, Tasseled Cap, Fall 3 Continuous 

Landsat 7, Thermal Band, Spring 1 Continuous 

Landsat 7, Thermal Band, Summer 1 Continuous 

Landsat 7, Thermal Band, Fall 1 Continuous 

Landsat 7, NDVI, Spring 1 Continuous 

Landsat 7, NDVI, Summer 1 Continuous 

Landsat 7, NDVI, Fall 1 Continuous 

Landsat 7, Date Band, Spring 1 Thematic 

Landsat 7, Date Band, Summer 1 Thematic 

Landsat 7, Date Band, Fall 1 Thematic 

TOTAL 36  

 

D. Additional modeling and editing 

After the best combination of possible input data layers had been determined and the final percent 

impervious layer produced, the urban mask created was used to eliminate those pixels from the 

final percent impervious file that fall outside identified impervious surface areas.  Thus, the 

impervious pixels identified within the mask were retained, while all non-impervious surface pixels 

were removed from the final product.  This corrected for any small areas of pixels that may have 

been included as part of the impervious surface layer because their spectral signature was not 

covered in the Cubist modeling process.  Finally, visual inspection of imperviousness layer was 
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made with limited manual editing to eliminate non-urban areas based on area of interest delineated 

by the mapping team. 

 

E. Quality Assessment 

A preliminary estimate on the quality of the mapping is provided (Table 7) although no formal 

independent accuracy assessment of mapping Zone 66 imperviousness has been made.  The 

regression tree algorithm employed in NLCD 2001 mapping offers a cross-validation option for 

assessing classification and prediction reliability.  Cross-validation can provide relatively reliable 

estimates for imperviousness predictions if the reference data used for cross-validation are collected 

based on a statistical valid sampling design.  For mapping Zone 66 imperviousness modeling, a 5-

fold cross-validation was conducted by dividing the entire training data set into 5 subsets of equal 

size.  For each model run, an accuracy estimate was derived using one subset to evaluate the model 

prediction (with the model developed using the remaining training samples).  This process was 

repeated 5 times.  After all 5 runs, an average value of all accuracy estimates from the 5 run’s were 

computed.  Users should be cautioned that these cross-validation results provide users with only 

first-order estimates of data quality, and should not be considered a formal accuracy assessment.    

 

Table 7.  Cross-validation accuracy for NLCD 2001 mapping Zone 66  

 Layer Mean absolute error (%) Correlation coefficient (r) 

Imperviousness 11.1 .88 
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Figure 1. NLCD 2001 Mapping Zones 
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Figure 2. Landsat ETM+/TM imagery of mapping Zone 66 acquisition date 
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Fall Datebands 
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Appendix A 

 

NLCD  2001 Land Cover Class Definitions  

 

11. Open Water – All areas of open water, generally with less than 25% cover of vegetation or 

soil. 

12. Perennial Ice/Snow – All areas characterized by a perennial cover of ice and/or snow, 

generally greater than 25% of total cover. 

   

21. Developed, Open Space - Includes areas with a mixture of some constructed materials, but 

mostly vegetation in the form of lawn grasses.  Impervious surfaces account for less than 

20 percent of total cover.  These areas most commonly include large-lot single-family 

housing units, parks, golf courses, and vegetation planted in developed settings for 

recreation, erosion control, or aesthetic purposes 

 

22. Developed, Low Intensity - Includes areas with a mixture of constructed materials and 

vegetation.  Impervious surfaces account for 20-49 percent of total cover.  These areas 

most commonly include single-family housing units. 

 

23. Developed, Medium Intensity - Includes areas with a mixture of constructed materials and 

vegetation. Impervious surfaces account for 50-79 percent of the total cover.  These areas 

most commonly include single-family housing units. 

 

24. Developed, High Intensity - Includes highly developed areas where people reside or work 

in high numbers. Examples include apartment complexes, row houses and 

commercial/industrial.  Impervious surfaces account for 80 to100 percent of the total cover. 

 

31. Barren Land (Rock/Sand/Clay) - Barren areas of bedrock, desert pavement, scarps, talus, 

slides, volcanic material, glacial debris, sand dunes, strip mines, gravel pits and other 
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accumulations of earthen material. Generally, vegetation accounts for less than 15% of total 

cover. 

 

32. Unconsolidated Shore* - Unconsolidated material such as silt, sand, or gravel that is 

subject to inundation and redistribution due to the action of water. Characterized by 

substrates lacking vegetation except for pioneering plants that become established during 

brief periods when growing conditions are favorable. Erosion and deposition by waves and 

currents produce a number of landforms representing this class. 

 

41. Deciduous Forest  - Areas dominated by trees generally greater than 5 meters tall, and 

greater than 20% of total vegetation cover. More than 75 percent of the tree species shed 

foliage simultaneously in response to seasonal change. 

 

42. Evergreen Forest - Areas dominated by trees generally greater than 5 meters tall, and 

greater than 20% of total vegetation cover. More than 75 percent of the tree species 

maintain their leaves all year. Canopy is never without green foliage. 

 

43. Mixed Forest - Areas dominated by trees generally greater than 5 meters tall, and greater 

than 20% of total vegetation cover. Neither deciduous nor evergreen species are greater than 

75 percent of total tree cover.  

 

51. Dwarf Scrub – Alaska only areas dominated by shrubs less than 20 centimeters tall with 

shrub canopy typically greater than 20% of total vegetation. This type is often co-associated 

with grasses, sedges, herbs, and non-vascular vegetation. 

 

52. Shrub/Scrub - Areas dominated by shrubs; less than 5 meters tall with shrub canopy 

typically greater than 20% of total vegetation. This class includes true shrubs, young trees in 

an early successional stage or trees stunted from environmental conditions. 

 . 
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71. Grassland/Herbaceous - Areas dominated by grammanoid or herbaceous vegetation, 

generally greater than 80% of total vegetation.  These areas are not subject to intensive 

management such as tilling, but can be utilized for grazing. 

  

 72. Sedge/Herbaceous – Alaska only areas dominated by sedges and forbs, generally greater 

than 80% of total vegetation. This type can occur with significant other grasses or other 

grass like plants, and includes sedge tundra, and sedge tussock tundra. 

 

73. Lichens – Alaska only areas dominated by fruticose or foliose lichens generally greater 

than 80% of total vegetation. 

 

       74. Moss- Alaska only areas dominated by mosses, generally greater than 80% of total 

vegetation.                

  

81. Pasture/Hay  - Areas of grasses, legumes, or grass-legume mixtures planted for livestock 

grazing or the production of seed or hay crops, typically on a perennial cycle. Pasture/hay 

vegetation accounts for greater than 20 percent of total vegetation. 

 

82. Cultivated Crops - Areas used for the production of annual crops, such as corn, soybeans, 

vegetables, tobacco, and cotton, and also perennial woody crops such as orchards and 

vineyards. Crop vegetation accounts for greater than 20 percent of total vegetation. This 

class also includes all land being actively tilled. 

  

90. Woody Wetlands - Areas where forest or shrubland vegetation accounts for greater than 20 

percent of vegetative cover and the soil or substrate is periodically saturated with or covered 

with water. 

 

91. Palustrine Forested Wetland* -Includes all tidal and non-tidal wetlands dominated 

by woody vegetation greater than or equal to 5 meters in height and all such 

wetlands that occur in tidal areas in which salinity due to ocean-derived salts is 

below 0.5 percent. Total vegetation coverage is greater than 20 percent. 
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       92. Palustrine Scrub/Shrub Wetland* - Includes all tidal and non-tidal wetlands 

dominated by woody vegetation less than 5 meters in height, and all such wetlands 

that occur in tidal areas in which salinity due to ocean-derived salts is below 0.5 

percent. Total vegetation coverage is greater than 20 percent. The species present 

could be true shrubs, young trees and shrubs or trees that are small or stunted due to 

environmental conditions. 

 

       93. Estuarine Forested Wetland* - Includes all tidal wetlands dominated by woody 

vegetation greater than or equal to 5 meters in height, and all such wetlands that 

occur in tidal areas in which salinity due to ocean-derived salts is equal to or greater 

than 0.5 percent. Total vegetation coverage is greater than 20 percent. 

 

      94. Estuarine Scrub/Shrub Wetland* - Includes all tidal wetlands dominated by 

woody vegetation less than 5 meters in height, and all such wetlands that occur in 

tidal areas in which salinity due to ocean-derived salts is equal to or greater than 0.5 

percent. Total vegetation coverage is greater than 20 percent. 

   

95. Emergent Herbaceous Wetlands - Areas where perennial herbaceous vegetation accounts 

for greater than 80 percent of vegetative cover and the soil or substrate is periodically 

saturated with or covered with water. 

 

      96.   Palustrine Emergent Wetland (Persistent)* - Includes all tidal and non-

tidal wetlands dominated by persistent emergent vascular plants, emergent mosses 

or lichens, and all such wetlands that occur in tidal areas in which salinity due to 

ocean-derived salts is below 0.5 percent. Plants generally remain standing until the 

next growing season. 

 

                  97. Estuarine Emergent Wetland* - Includes all tidal wetlands dominated by erect, 

rooted, herbaceous hydrophytes (excluding mosses and lichens) and all such 

wetlands that occur in tidal areas in which salinity due to ocean-derived salts is 
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equal to or greater than 0.5 percent and that are present for most of the growing 

season in most years. Perennial plants usually dominate these wetlands.  

        

                  98. Palustrine Aquatic Bed* - The Palustrine Aquatic Bed class includes tidal and 

nontidal wetlands and deepwater habitats in which salinity due to ocean-derived 

salts is below 0.5 percent and which are dominated by plants that grow and form a 

continuous cover principally on or at the surface of the water. These include algal 

mats, detached floating mats, and rooted vascular plant assemblages.  

 

      99. Estuarine Aquatic Bed* - Includes tidal wetlands and deepwater habitats in which 

salinity due to ocean-derived salts is equal to or greater than 0.5 percent and which 

are dominated by plants that grow and form a continuous cover principally on or at 

the surface of the water. These include algal mats, kelp beds, and rooted vascular 

plant assemblages. 

   

  * Coastal NLCD class only 

 


