Identification_Information:

  Citation:

    Citation_Information:

      Originator: 
        U.S. Geological Survey (USGS) Earth Resources Observation & Science (EROS) Center
      Publication_Date: 2023
      Title: North America Elevation 250-meter Resolution

      Edition: 1
      Geospatial_Data_Presentation_Form: Map

      Publication_Information:

        Publication_Place: Sioux Falls, South Dakota, USA

        Publisher: U.S. Geological Survey (USGS) Earth Resources Observation & Science 

 (EROS) Center
      Online_Linkage: https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-global-multi-resolution-terrain-elevation 
      Publication_Information:

        Publication_Place: Montréal, Québec, Canada

        Publisher: Commission for Environmental Cooperation
      Online_Linkage: http://www.cec.org/Atlas/

  Description:

    Abstract:

      The North America 250m elevation map is based on data extracted from the Global 
      Multi-resolution Terrain Elevation Data 2010 (GMTED2010). This dataset offers 
      enhanced detail in topographic information when compared to the prior 1-km 

      elevation dataset released by the Commission for Environmental Cooperation (CEC) in 
      2007, which was generated from GTOPO30 digital elevation model.
The Global Multi-resolution Terrain Elevation Data 2010 (GMTED2010) was developed 

by the U.S. Geological Survey (USGS). It represents a dataset that provides 

detailed information about the Earth's surface elevation. It is a global digital 

elevation model (DEM) that represents the topography of the Earth's land surface.

The GMTED2010 product suite comprises seven raster elevation products, each 

corresponding to 30-, 15-, and 7.5-arc-second spatial resolutions, and aggregated 

in minimum elevation, maximum elevation, mean elevation, median elevation, standard 

deviation of elevation, systematic subsample, and breakline emphasis.
The current CEC North America 250m elevation data represents GMTED2010 mean 

elevation values resampled from 7.5-arc-second spatial resolution. This map layer 

depicts information about the topographic characteristics of North America and 

provides input data for various applications such as topographic mapping, 

hydrological modeling, natural resources management (forestry, agriculture, etc.), 

three-dimensional visualization of the landscape and landforms analysis.

The GMTED2010 report is available in Danielson, J.J., and Gesch, D.B., 2011, Global 

multi-resolution terrain elevation data 2010 (GMTED2010): U.S. Geological Survey 

Open-File Report 2011–1073
, 26 p. https://doi.org/10.3133/ofr20111073 
    Purpose:

      The North American Atlas data are intended for geographic display and analysis at 
      the national and continental level. These data should be displayed and analyzed at 
      scales appropriate for 1:10,000,000-scale data. Source data is publicly available 

      with no restrictions from U.S. Geological Survey. No responsibility is assumed by 
      U.S. Geological Survey , or the Commission for Environmental Cooperation in the 
      use of these data. 

    Supplemental_Information:

      The Commission for Environmental Cooperation (CEC) is an international organization 
      created by Canada, Mexico, and the United States of America under the North 

      American Agreement on Environmental Cooperation (NAAEC), a parallel environmental 
      agreement to NAFTA. The CEC was established to address regional environmental 
      concerns, help prevent potential trade and environmental conflicts, and to promote 
      the effective enforcement of environmental law. As of 2020, the CEC is recognized 
      and maintained by the Environmental Cooperation Agreement parallel to the new Free 
      Trade Agreement of North America. Further information on the CEC is available from 

      http://www.cec.org/ or from 

      >Commission for Environmental Cooperation

      >700, rue de la Gauchetière Ouest

      >Bureau 1620

      >Montréal (Québec)

      >H3B 5M2 Canada

      >

      >Telephone: 1 514 350 4300

      >Facsimile: 1 514 350 4314

      >Electronic mail: naatlas@cec.org
      >

This data set is available in several formats, including TIF, Map package, 

and a PDF Map, along with other files appropriate to particular formats, such as 

.lyrx files.  

These data are distributed in Lambert Azimuthal Equal Area projection (CEC). The following parameters are used for the Lambert Azimuthal Equal Area projection:

      >Longitude_of_Projection_Center: -100.00 

      >Latitude_of_Projection_Center: 45.00 

      >False_Easting (meters): 0.0 

      >False_Northing (meters): 0.0 

      >Semi-major_Axis: 6370997.0 

      >Denominator_of_Flattening_Ratio: 1.0

      >Ellipsoid_Name: Sphere 

      >Units: meters

Status:

    Progress: Complete

    Maintenance_and_Update_Frequency: None planned 

Spatial_Domain:

  Bounding_Coordinates:

    West_Bounding_Coordinate: -180.0 

    East_Bounding_Coordinate: 180.0

    North_Bounding_Coordinate: 85.0

    South_Bounding_Coordinate: 10.0

 Keywords:

  Theme:

    Theme_Keyword_Thesaurus: GCMD Science keywords

    Theme_Keyword: Land Surface > Topography > Terrain Elevation 

  Theme:

    Theme_Keyword_Thesaurus: ISO 19115 Topic Category

    Theme_Keyword: elevation

    Theme_Keyword: imageryBaseMapsEarthCover

  Theme:

    Theme_Keyword_Thesaurus: None

    Theme_Keyword: Digital Elevation Model

    Theme_Keyword: Shaded Relief

    Theme_Keyword: Topography

    Theme_Keyword: Topographic

    Theme_Keyword: DEM

    Theme_Keyword: GMTED2010
 Place:

    Place_Keyword_Thesaurus: None
    Place_Keyword: Mid-latitude

    Place_Keyword: Western Hemisphere

    Place_Keyword: Northern Hemisphere

    Place_Keyword: North America

    Place_Keyword: NAFTA

    Place_Keyword: North America Free Trade Agreement

    Place_Keyword: Canada

    Place_Keyword: Mexico

    Place_Keyword: United States

    Place_Keyword: Hawaii

    Place_Keyword: Puerto Rico

    Place_Keyword: U.S. Virgin Islands

  Access_Constraints: None.

  Use_Constraints:

    No use constraints are applied to data for Canada, the United States of America and 

    Mexico. Acknowledgment of U.S. Geological Survey (USGS) Earth Resources Observation, 

    and (or) the Commission for Environmental Cooperation would be appreciated in 

    products derived from this data.

  Point_of_Contact:
    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: U.S. Geological Survey (USGS) Earth Resources Observation
        Contact_Person: Jeffrey J. Danielson
      Contact_Address:

        Address_Type: Mailing address

        Address: 47914 252nd Street

        City: Sioux Falls


        State_or_Province: South Dakota
        Country: USA

        Postal_Code: 57198

      Contact_Voice_Telephone: 1 605 594 6148
      Contact_Facsimile_Telephone: 1 605 594 6529

      Contact_Electronic_Mail_Address: gmted2010@usgs.gov 
  Point_of_Contact:
    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Commission for Environmental Cooperation

      Contact_Address:

        Address_Type: Mailing address

        Address: 700, rue de la Gauchetière Ouest, Bureau 1620
        City: Montréal
        State_or_Province: Québec
        Country: Canada

        Postal_Code: H3B 5M2 
      Contact_Voice_Telephone: 1 514 350 4300
      Contact_Facsimile_Telephone: 1 514 350 4314
      Contact_Electronic_Mail_Address: info@cec.org
Native_Data_Set_Environment:

    ArcGIS Pro 3.1.3

Data_Quality_Information:

  Logical_Consistency_Report: 

    No tests for logical consistency have been performed on this map layer.

  Completeness_Report:

    Data completeness reflects the content of the original GMTED2010 elevation 
    data.

  Lineage:
   Source_Information:

     Source_Citation:

        Citation_Information:

          Originator: U.S. Geological Survey (USGS)
          Publication_Date: 2011
          Title: GMTED2010
    Geospatial_Data_Presentation_Form: Raster data

          Edition: 1

          Publication_Information:

            Publication_Place: Sioux Falls, South Dakota, USA
            Publisher: 
              U.S. Geological Survey (USGS) Earth Resources Observation
          Online_Linkage: 
            https://www.usgs.gov/publications/global-multi-resolution-terrain-elevation-data-2010-gmted2010 
      Type_of_Source_Media: Online

      Source_Citation_Abbreviation: GMTED2010
      Source_Contribution: Elevation information.

  Source_Description: The Global Multi-resolution Terrain Elevation Data 2010  

(GMTED2010) represents a significant advancement in global topographic data compared to its predecessor, GTOPO30. It introduces seven new raster elevation products for each of the 30-, 15-, and 7.5-arc-second spatial resolutions, incorporating the most up-to-date global elevation data. Various aggregation methods, such as minimum and maximum elevation, mean and median elevation, standard deviation, systematic subsample, and breakline emphasis, were employed in the production of these elevation products. The global aggregated vertical accuracy of GMTED2010 is assessed in terms of resolution and root mean square error (RMSE), with a global accuracy of 6 meters RMSE based on control points provided by the National Geospatial-Intelligence Agency (NGA). The RMSE ranges from 25 to 42 meters at 30 arc-seconds, 29 to 32 meters at 15 arc-seconds, and 26 to 30 meters at 7.5 arc-seconds.

  Source_Information:     
    Source_Citation:

        Citation_Information:

          Originator: 

            Commission for Environmental Cooperation

          Publication_Date: 2022

          Title: 2010 Land Cover of North America at 250 meters
          Geospatial_Data_Presentation_Form: Raster data     

          Publication_Information:

            Publication_Place: Montréal, Québec, Canada

            Publisher: Commission for Environmental Cooperation

      Source_Scale_Denominator: 250m spatial resolution
      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2010

        Source_Currentness_Reference: Date of publication

      Source_Citation_Abbreviation: NALandCover_2010_250m

      Source_Contribution: Spatial information

 Source_Description: The 2010 North American Land Cover data set was produced as 

part of the North American Land Change Monitoring System (NALCMS), a 

trilateral effort between the Canada Centre for Remote Sensing, the United 

States Geological Survey, and three Mexican organizations including the 

National Institute of Statistics and Geography (Instituto Nacional de 

Estadistica y Geografia), National Commission for the Knowledge and Use of 
the Biodiversity (Comisión Nacional Para el Conocimiento y Uso de la 

Biodiversidad), and the National Forestry Commission of Mexico (Comisión 

Nacional Forestal).  The collaboration is facilitated by the Commission for
Environmental Cooperation, an international organization created by the 
Canada, Mexico, and United States governments under the North American 
Agreement on Environmental Cooperation to promote environmental collaboration 
between the three countries.

    Process_Step:

      Process_Description:


        As for the creation of a reference raster dataset and boundary for North America, 
        Hawaii, Puerto Rico, and the U.S. Virgins Islands, the NALandCover_2010_250m was 

        used as input data.
· NALandCover_2010_250m classes different from 0 were reclassified to 1.
· A new raster with 0-1 values was converted to feature class, preserving the edges of 250m pixels.
      Source_Used_Citation_Abbreviation: NALandCover_2010_250m
      Process_Date: 2023
    Process_Step:

      Process_Description:


        For the assembly of the 250m North America Elevation Mosaic.

· 20 GMTED2010 tiles covering Canada, the United States, Mexico, Puerto Rico, the U.S Virgin Islands and the Hawaiian archipelago were acquired.
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· All raster files containing mean elevation data at 7.5-arc-second were reprojected from WGS84 to CEC LAEA projection and resampled to 250m cell size using NALandCover_2010_250m as reference raster file. Reprojection and resampling was performed using the package “Raster” in R-statistical platform.
· 20 elevation tiles encompassing North American, and the Caribbean were integrated in a raster mosaic using the package “Raster” in R-statistical platform.
· North America elevation map was derived by extracting data inside the polygons created from NALandCover_2010_250m and that covered the territories of Canada, Alaska, Conterminous United States and Mexico. The extraction was performed with “Extract by mask” tool in ArcPro 3.1.3.
· Similar data extractions were performed on the territories of Puerto Rico and the U.S. Virgins Islands; as well as in the Hawaiian Archipelago. The extraction was performed with “Extract by mask” tool in ArcPro 3.1.3.
· Source data type was changed to “Elevation” in ArcPro 3.1.3.

· Raster pyramids were built for fast data display in ArcPro 3.1.3.
      Source_Used_Citation_Abbreviation: GMTED2010
      Process_Date: 2023

      Process_Description:


        Additional data edits.

· An area classified as 0 meters inside Lake Superior (USA-Canada) was reclassified to 179 meters based on the serenading pixel values describing the lake water level.
      Source_Used_Citation_Abbreviation: GMTED2010
      Process_Date: 2023

Spatial_Data_Organization_Information:

  Direct_Spatial_Reference_Method: Raster

  Raster_Object_Information:

    Raster_Object_Type: Grid Cell

    Row_Count: 30319
    Column_Count: 30737
Spatial_Reference_Information:

  Horizontal_Coordinate_System_Definition:

    Planar:

      Map_Projection:

        Map_Projection_Name: Lambert Azimuthal Equal Area

        Lambert_Azimuthal_Equal_Area:

          Longitude_of_Projection_Center: -100.00

          Latitude_of_Projection_Center: 45.00

          False_Easting: 0.0

          False_Northing: 0.0

      Planar_Coordinate_Information:

        Planar_Coordinate_Encoding_Method: Row and column

        Coordinate_Representation:

          Abscissa_Resolution: 1000.0

          Ordinate_Resolution: 1000.0

        Planar_Distance_Units: Meters

    Geodetic_Model:

      Horizontal_Datum_Name: None

      Ellipsoid_Name: Sphere

      Semi-major_Axis: 6370997.0

      Denominator_of_Flattening_Ratio: 1.0

Entity_and_Attribute_Information:

  Detailed_Description:

    Entity_Type:

      Entity_Type_Label: Elevation TIFF image grid cell

      Entity_Type_Definition: Any of the data elements in the elevation file.

      Entity_Type_Definition_Source: 
        U.S. Geological Survey (USGS) Earth Resources Observation
    Attribute:

      Attribute_Label: Elevation values (meters above sea level)
      Attribute_Definition: Elevation values of the TIFF image.

      Attribute_Definition_Source: 
        U.S. Geological Survey (USGS) Earth Resources Observation
      Attribute_Domain_Values:

        Range_Domain:

          Range_Domain_Minimum: -134
          Range_Domain_Maximum: 6132
Distribution_Information:

  Distributor:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: U.S. Geological Survey (USGS) Earth Resources Observation
      Contact_Address:

        Address_Type: Mailing address

        Address: 47914 252nd Street

        City: Sioux Falls

        State_or_Province: South Dakota

        Country: USA

        Postal_Code: 57198

      Contact_Voice_Telephone: 1 605 594 6148
      Contact_Facsimile_Telephone: 1 605 594 6529
      Contact_Electronic_Mail_Address: gmted2010@usgs.gov
Distribution_Information:

  Distributor:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: 

          Commission for Environmental Cooperation

      Contact_Address:

        Address_Type: Mailing address

        Address: 700, rue de la Gauchetière Ouest, Bureau 1620
        City: Montréal
        State_or_Province: Québec
        Country: Canada

        Postal_Code: H3B 5M2
      Contact_Voice_Telephone: 1 514 350 4300
      Contact_Facsimile_Telephone: 1 514 350 4314
      Contact_Electronic_Mail_Address: info@cec.org
  Native_Data_Set_Environment:

    ArcGIS Pro 3.1.3

  Distribution_Liability:

    Although these data have been processed successfully on computer systems at the 

    Commission for Environmental Cooperation, no warranty expressed or implied is made 

    regarding the utility of the data on any other system, nor shall the act of 

    distribution constitute any such warranty. No responsibility is assumed by these 

    agencies in the use of this data.  

  Standard_Order_Process:

    Digital_Form:

      Digital_Transfer_Information:

        Format_Name: TIFF

      Digital_Transfer_Option:

        Online_Option:

          Computer_Contact_Information:

            Network_Address:
              Network_Resource_Name: http://www.cec.org/Atlas/
    Fees: 
      Gratuit-Free
Metadata_Reference_Information:

  Metadata_Date: 20231129

  Metadata_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: 

  Metadata_Contact:
    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: 

          Commission for Environmental Cooperation

      Contact_Address:

        Address_Type: Mailing address

        Address: 700, rue de la Gauchetière Ouest, Bureau 1620
        City: Montréal
        State_or_Province: Québec
        Country: Canada

        Postal_Code: H3B 5M2

      Contact_Voice_Telephone: 1 514 350 4300
      Contact_Facsimile_Telephone: 1 514 350 4314
      Contact_Electronic_Mail_Address: naatlas@cec.org


 Metadata_Standard_Name: 

    FGDC Content Standards for Digital Geospatial Metadata 

  Metadata_Standard_Version: FGDC-STD-001-1998
