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  Description:

    Abstract:

      The 2015 North American Land Cover 30-meter dataset was produced as part of the North American Land Change Monitoring 
      System (NALCMS), a trilateral effort between Natural Resources Canada, the United States Geological Survey, and three Mexican 
      organizations including the National Institute of Statistics and Geography (Instituto Nacional de Estadística y Geografía), 
      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.

      The general objective of NALCMS is to devise, through collective effort, a harmonized multi-scale land cover monitoring 
      approach which ensures high accuracy and consistency in monitoring land cover changes at the North American scale and 

      which meets each country’s specific requirements.  

      This 30-meter dataset of North American Land Cover reflects land cover information for 2015 from Mexico and Canada and 2016 

      for the United States. Each country developed its own classification method to identify Land Cover classes and then provided 
      an input layer to produce a continental Land Cover map across North America. Canada, Mexico, and the United States developed 
      their own 30-meter land cover products; see specific sections on data generation below.

The main inputs for image classification were 30-meter Landsat 4-8 Collection 1 Level 2 data in the Canada and United States Maps(including Alaska) and 5-meters RapidEye for Mexico land cover map. Image selection processes and reduction to specific spectral bands varied among the countries due to study-site-specific requirements. While Canada selected most images from the year 2015 with a few from 2014 and 2016, the United States employed mainly images from 2016 with few images from 2015 and 2017. Mexico used all available 5-meters RapidEye images from January to December 2015, orthorectified as individual 25 by 25 kilometers tiles and the resampled to 30-meters pixel size.
      In order to generate a seamless and consistent land cover map of North America, national maps were generated for Canada by 
      the CCRS; for Mexico by CONABIO, INEGI, and CONAFOR; and for the United States by the USGS. Each country chose their own
      approaches, ancillary data, and land cover mapping methodologies to create national datasets. This North America dataset 
      was produced by combining the national land cover datasets. The integration of the three national products merged four 

Land Cover map sections, Alaska, Conterminous United States and Mexico.
    Purpose:

      Information on land cover across North America provided by this dataset is valuable for a range of audiences, including 
      international organizations such as the United Nations Environment Programme, nongovernmental conservation organizations, 
      land managers, and scientific researchers. The continental scale land cover data generated under NALCMS can be used to 
      address issues such as climate change, carbon sequestration, biodiversity loss, and changes in ecosystem structure and 
      function, by helping users to better understand the dynamics and continental-scale patterns of North America’s changing 
      environment.  

      The North American Environmental Atlas data are intended for geographic display and analysis at the national and 
      continental level. These 30-meter land cover data should be displayed and analyzed at scales appropriate 
      for 1:100,000-scale data. No responsibility is assumed by Natural Resources Canada, Comisión Nacional para el 
      Conocimiento y Uso de la Biodiversidad, Comisión Nacional Forestal, Instituto Nacional de Estadística y Geografía, 

      the U.S. Geological Survey, or the Commission for Environmental Cooperation in the use of these data. 

    Supplemental_Information:

      The standard distribution formats for this dataset are listed below.  

      Natural Resources Canada has North American Land Cover information available online at 

      https://open.canada.ca/data/en/dataset/4e615eae-b90c-420b-adee-2ca35896caf6
      The National Commission for the Knowledge and Use of Biodiversity has North American Land Cover information available online 

      at http://www.biodiversidad.gob.mx/v_ingles/country/land_cover/index.html 
The U.S. Geological Survey has North American Land Cover information available online at www.mrlc.gov 

Latifovic, R., Pouliot, D., and Olthof, I., (2017) Circa 2010 Land Cover of Canada: Local Optimization Methodology and Product 
Development. Remote Sensing, 2017, 9(11), 1098; http://www.mdpi.com/2072-4292/9/11/1098, describes the methodology Canada used to 
produce the Landcover of Canada data included in this data set. 
      The following list describes the display of land cover classification in the .tif file:
      Value 1, Temperate or sub-polar needleleaf forest, RGB 0 61 0;
      Value 2, Sub-polar taiga needleleaf forest, RGB 148 156 112;
      Value 3, Tropical or sub-tropical broadleaf evergreen forest, RGB 0 99 0;
      Value 4, Tropical or sub-tropical broadleaf deciduous forest, RGB 30 171 5;
      Value 5, Temperate or sub-polar broadleaf deciduous forest, RGB 20 140 61;
      Value 6, Mixed forest, RGB 92 117 43;
      Value 7, Tropical or sub-tropical shrubland, RGB 179 158 43;
      Value 8, Temperate or sub-polar shrubland, RGB 179 138 51;
      Value 9, Tropical or sub-tropical grassland, RGB 232 220 94;
      Value 10, Temperate or sub-polar grassland, RGB 225 207 138;
      Value 11, Sub-polar or polar shrubland-lichen-moss, RGB 156 117 84;
      Value 12, Sub-polar or polar grassland-lichen-moss, RGB 186 212 143;
      Value 13, Sub-polar or polar barren-lichen-moss, RGB 64 138 112;
      Value 14, Wetland, RGB 107 163 138;
      Value 15, Cropland, RGB 230 174 102;
      Value 16, Barren lands, RGB 168 171 174;
      Value 17, Urban, RGB 220 33 38;
      Value 18, Water, RGB 76 112 163;
      Value 19, Snow and Ice, RGB 255 250 255.
      Bounding box coordinates are included below. However, given the coverage of the data, users may find that corner coordinates are 
      more useful. The corner coordinates for the continental North America data are: Upper left, Lat 52.76 , Long 166.11 E; Upper right, 
      Lat 61.65 , Long -11.99; Lower left, Lat 6.04, Long -138.81; Lower right, Lat 9.56, Long -70.26.

      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). 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. The Agreement complements the environmental provisions 
      of the North American Free Trade Agreement (NAFTA). Further information on the CEC is available from 

      http://www.cec.org/ or from 
      Commission for Environmental Cooperation; 
      700, de la Gauchetière Street West; 
      Suite 1620; 
      Montréal (Québec) H3B 5M2;

      Canada;
      Telephone: 1 514 350 4300;
      Facsimile: 1 514 350 4314;
      Electronic mail: info@cec.org
      The following references provide additional information on processing methodologies and may be referenced in the 
      process steps, below.

      Breiman, L. (2001) Random forests. Machine learning, 45(1), 5-32.

      Chander, G., Huang, C., Yang, L., Homer, C., and Larson, C. (2009) Developing Consistent Landsat Data Sets for Large Area 
      Applications: The MRLC 2001 Protocol. IEEE Geoscience and Remote Sensing Letters, vol. 6, no. 4, 777-781.

      Gebhardt, S., Wehrmann, T., Ruiz, M., Maeda, P., Bishop, J., Schramm, M., & Kopeining, R. (2014). MAD-MEX: Automatic Wall-to-Wall 
      Land Cover Monitoring for the Mexican REDD_MEV Program Using All Landsat Data. Remote Sensing, Volume 6, no. 5.
Homer, C.G., Dewitz, J., Yang, L., Jin, S., Danielson, P., Xian, Coulston, J., Herold, N., Wickham, J. and K. Megown. (2015). 
Completion of the 2011 National Land Database for the conterminous United States – representing a decade of land cover change 
information, Photogrammetric Engineering and Remote Sensing, Vol. 81, 345-353.
Jin, S., Homer, C., Yang, L., Danielson, P., Dewitz, J., Li, C., Zhu, Z., Xian, G. and Howard, D., (2019). Overall Methodology 
Design for the United States National Land Cover Database 2016 Products. Remote Sensing, 11(24), p.2971.

      Latifovic, R., Homer, C., Ressl, R., Pouliot, D., Nazmul Hossain, S., Colditz, R.R., Olthof, I., Giri C., and Victoria, A. (2012) 
      North American Land Change Monitoring System, Remote sensing of land use and land cover: principles and applications, pp 303-324, 
      Taylor & Francis Group, ISBN 978-1-4200-7074-3.

Latifovic, R., Pouliot, D., Sun, L. Schwarz, J., Parkinson, W., (2015) Moderate Resolution Time Series Data Management and     Analysis: Automated Large Area Mosaicking and Quality Control. Géomatique Canada, Dossier public 6, 2015; 25 pages, doi:10.4095/296204.

Latifovic, R., and Pouliot, D., (2005) Multi-temporal landcover mapping for Canada: methodology and product. Canadian Journal of 
Remote Sensing vol. 31, N5, pp 347-363

      Latifovic, R., Pouliot, D., and Olthof, I., (2017) Circa 2010 Land Cover of Canada: Local Optimization Methodology and Product 
      Development. Remote Sensing, 2017, 9(11), 1098; http://www.mdpi.com/2072-4292/9/11/1098 

      Latifovic, R., C. Ferancis (2019) Validation of Land Cover Map of Canada. Natural Resources Canada. CCMEO,CCRS
      Masek, J.G., Vermote, E.F., Saleous, N.E., Wolfe, R., Hall, F.G., Huemmrich, K.F., Gao, F., Kutler, J., & Lim, T.-K. (Jan. 2006) 

      A Landsat surface reflectance dataset for North America, 1990-2000. IEEE Geoscience and Remote Sensing Letters, Volume 3, 

      no. 1:68-72.

      Stehman, S.V. (2014). Estimating area and map accuracy for stratified random sampling when the strata are different from the map 
      classes. International Journal of Remote Sensing, 35, 4923-4939.

Yang, L., Jin, S., Danielson, P., Homer, C., Gass, L., Bender, S.M., Case, A., Costello, C., Dewitz, J., Fry, J. and Funk, M., (2018). A new generation of the United States National Land Cover Database: Requirements, research priorities, design, and implementation strategies. ISPRS Journal of Photogrammetry and Remote Sensing, 146, pp.108-123.

      Zhu, Z., & C.E. Woodcock, Object-based cloud and cloud shadow detection in Landsat imagery (2012). Remote Sensing of Environment, 
      Volume 118:83-94.
  Time_Period_of_Content:

    Time_Period_Information:

      Range_of_Dates/Times:

        Beginning_Date: 2014
        Ending_Date: 2016
    Currentness_Reference: Ground condition
  Status:

    Progress: Complete

    Maintenance_and_Update_Frequency: As needed
  Spatial_Domain:


    Bounding_Coordinates:

      West_Bounding_Coordinate: 170
      East_Bounding_Coordinate: -50
      North_Bounding_Coordinate: 84
      South_Bounding_Coordinate: 14
  Keywords:

    Theme:

      Theme_Keyword_Thesaurus: GCMD Science keywords

      Theme_Keyword: Land Surface > Land Use/Land Cover > Land Cover 

      Theme_Keyword: Land Surface > Surface Radiative Properties > Reflectance 

    Theme:

      Theme_Keyword_Thesaurus: ISO 19115 Topic Category

      Theme_Keyword: imageryBaseMapsEarthCover

    Theme:

      Theme_Keyword_Thesaurus: None

      Theme_Keyword: Remote sensing
      Theme_Keyword: Land cover

      Theme_Keyword: Landsat
Theme_Keyword: RapidEye

      Theme_Keyword: Reflectance

    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

  Access_Constraints: None.

  Use_Constraints:

None. Acknowledgement of Natural Resources Canada, Comisión Nacional para el Conocimiento y Uso de la Biodiversidad, Comisión   Nacional Forestal, Instituto Nacional de Estadística y Geografía, and the U.S. Geological Survey is required in products derived from these data. 
      Acknowledgement of the Commission for Environmental Cooperation would be appreciated in products derived from these data.

  Point_of_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Canada Centre for Remote Sensing/ Canada Centre for Mapping and Earth Observation, Natural Resources Canada

        Contact_Person: Dr. Rasim Latifovic

      Contact_Address:

        Address_Type: Mailing and physical address

        Address: 560 Rochester Street
        City: Ottawa
        State_or_Province: Ontario
        Postal_Code: K1A 0E4
        Country: Canada

      Contact_Voice_Telephone: 1 613 759 7002
      Contact_Facsimile_Telephone: 1 613 759 6344
      Contact_Electronic_Mail_Address: rasim.latifovic@canada.ca 
  Point_of_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Comisión Nacional para el Conocimiento y Uso de la Biodiversidad
        Contact_Person: Dr. Rainer A. Ressl

      Contact_Address:

        Address_Type: Mailing and physical address

        Address: Av. Liga Periférico-Insurgentes Sur 4903

        Address: Parques del Pedregal, Tlalpan 14010, México D.F.

        City: Mexico City

        State_or_Province: Ciudad de Mexico

        Postal_Code: 14010

        Country: México
      Contact_Voice_Telephone: +52-55-50045009
      Contact_Electronic_Mail_Address: rressl@oconabio.gob.mx 

      Hours_of_Service: 0800 - 1600 (-6h GMT)

  Point_of_Contact:

    Contact_Information:

      Contact_Organization_Primary: CONAFOR
        Contact_Organization: Comisión Nacional Forestal 

        Contact_Person: José Armando Alanís de la Rosa
      Contact_Address:

        Address_Type: Mailing and physical address

        Address: Periférico Poniente 5360, 
        Address: San Juan de Ocotán
        City: Zapopan
        State_or_Province: Jalisco

        Postal_Code: 45019
        Country: México

      Contact_Voice_Telephone: +52 33 3777 7000 Ext 4200
      Contact_Electronic_Mail_Address: jalanis@conafor.gob.mx  
  Point_of_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Instituto Nacional de Estadística y Geografía (INEGI)

      Contact_Position: Director of Natural Resources and Environment Information

      Contact_Address: 
        Address_Type: Mailing and physical address
        Address: Av. Héroe de Nacozari Sur 2301. Fraccionamiento Jardines del Parque
        City: Aguascalientes
        State_or_Province: Aguascalientes
        Postal_Code: 20270
        Country: Mexico
      Contact_Voice_Telephone: 52 44 99 10 53 65
      Contact_Electronic_Mail_Address: jose.ornelas@inegi.org.mx
      Hours_of_Service: 0800 - 1600 (-6h GMT)

  Point_of_Contact:

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: U.S. Geological Survey

        Contact_Person: Collin Homer 
      Contact_Address:

        Address_Type: Mailing and physical address

        Address: USGS, Earth Resources Observation and Science (EROS) Center 

        Address: Mundt Federal Building

        Address: 47914 252nd Street

        City: Sioux Falls

        State_or_Province: South Dakota

        Postal_Code: 57198-0001

        Country: USA

      Contact_Voice_Telephone: 1 605 594 2714

      Contact_Electronic_Mail_Address: homer@usgs.gov
Data_Quality_Information:

  Attribute_Accuracy:

    Attribute_Accuracy_Report:

      Canada:
An accuracy assessment based on 806 randomly distributed samples shows that land cover data produced with this new approach has achieved 79.90% accuracy with no marked spatial disparities.
Mexico:

In order to measure the performance of the Mad-Mex system (input for NALCMS Mexico map), the sample design is focused on estimating the overall proportion of area correctly classified. Data was obtained with one-stage stratified sampling: the sample was a Simple Random Sample from each stratum. The spatial assessment unit used was by polygon, the area within each polygon has the same map classification, assigned by Mad-Mex. The strata size was: State (32) x Classes (32) x Area class (5) (not every class is reported on every state). Experts assigned a single reference label to each polygon, if a given polygon was not homogeneous the prevalent class was assigned. Agreement was defined for a given unit (polygon) if reference label and map label agree the map is correct for that unit.
United States:

For the conterminous United States, data were obtained from a stratified random sample of 8000 pixels originally selected for the  accuracy assessment of the 2016 National Land Cover Data (NLCD) of the United States (Yang et al., 2019). The reference class labels for the NLCD assessment were cross-walked to the classes of the NALCMS legend. The 5-pixel mmu map version was assessed. The pixels were analyzed manually, and a reference class label was assigned. In cases where there was some uncertainty as to the reference condition of the land cover, and alternate reference label was assigned. Agreement was defined as a match between the map label and either the primary or alternate reference label.
For Alaska, data were obtained from a stratified random sample of 103 pixels. The procedure was similar to that used for the conterminous United States, and again, agreement was defined as a match between the map label and either the primary or alternate reference label. Strata were defined based on the single-pixel mmu product but accuracy is for the 5 mmu product.  
      North America:

The accuracy results were compiled from accuracy assessments implemented independently by each country.  Mexico contributed results based on a stratified sample of 14,771 polygons, Canada based on a simple random sample of 831 pixels, and the United States based on stratified sample of 4,629 pixels for the conterminous United States.  The error matrix and accuracy estimates weight these sample data so that the results reflect the relative area of the three countries within North America (excluding Alaska).  The standard errors reported with each accuracy estimate quantify the uncertainty of the estimates.  An approximate 95% confidence interval can be constructed by taking each accuracy estimate and adding and subtracting twice the standard error. 

    Quantitative_Attribute_Accuracy_Assessment:

      Attribute_Accuracy_Value: 79
      Attribute_Accuracy_Explanation: 
The accuracy value represents the overall accuracy percentage. The accuracy assessment error matrix is bundled with the data as an Excel file. 

  Logical_Consistency_Report: No tests for logical consistency have been performed on this dataset.

  Completeness_Report: Data completeness reflects the content of the original Landsat for USA and Canada and RapidEye for Mexico data.  
  Lineage:

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Canada Centre for Remote Sensing/Canada Centre for Mapping and Earth Observation, Natural Resources Canada 

          Publication_Date: 2020
          Title: Dataset Landsat Mosaic of Canada 2014-2016
          Geospatial_Data_Presentation_Form: Raster digital data assembled from 30m Landsat images

          Other_Citation_Details: The data were assembled from all available 2014-2016 reasonably cloud-free 30-meter Landsat images

      Type_of_Source_Media: Internal file

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Range_of_Dates/Times:

            Beginning_Date: 2014
            Ending_Date: 2016
        Source_Currentness_Reference: Processing dates
      Source_Citation_Abbreviation: Dataset Landsat Mosaic of Canada 2014-2016
      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Various

          Publication_Date: Unknown

          Title: Canada ancillary data 
          Publication_Information:

            Publication_Place: Various

            Publisher: Various

          Other_Citation_Details: 

            The following datasets were used to help generate classifier training data:

            Water Fraction Map of Canada assembled from the National Topographic Data Base (NTDB), source: http://geogratis.cgdi.gc.ca  

Canada Digital Elevation Data, Level 1; source: Canada Centre for Mapping and Earth Observation. (2000) http://geogratis.gc.ca 
National Road Network, Canada; source: Canada Centre for Mapping and Earth Observation. (2012) http://geogratis.gc.ca
      Satellite database for the land cover of Canada, a sample of LANDSAT TM/ETM+ scenes (30-meter resolution) representing the 


      distribution of land cover across Canada; source: NRCan, CCRS, SILC, 2000. 

National Land and Water Information System (NLWIS) Land Cover for agricultural regions of Canada, circa 2000 at 30-meter    resolution; source: Agriculture Agrifood Canada, http://open.canada.ca/data/en/dataset/16d2f828-96bb-468d-9b7d-1307c81e17b8 

Circa-2000 Northern Land Cover of Canada at 30-meter resolution; source: NRCan, CCRS, http://geogratis.cgdi.gc.ca, Otholf et al. (2009).

            Annual Crop Inventory, source: AAFC Science and Technology Branch, Earth Observation Team. (2013).

            Treeline, source: http://data.arcticatlas.org, Timoney et al., 1992.

            North American Regional Reanalysis-Daily Dataset Degree days, source: NOAA, 

            https://www.ncdc.noaa.gov/data-access/model-data/model-datasets/north-american-regional-reanalysis-narr 

            Fire data base, source: NRCan, CCRS, Zhang et al., 2004a; Zhang et al., 2004b; Fraser et al., 2004.

            Ground truth data, source: NRCan, CCRS, unpublished.
      Type_of_Source_Media: Various

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2019
        Source_Currentness_Reference: Date of acquisition

      Source_Citation_Abbreviation: Canada ancillary data
      Source_Contribution: Attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: National Commission for the Knowledge and Use of Biodiversity (CONABIO)
          Publication_Date: 2019
    Title: MAD-Mex "Cobertura del suelo de México a 31 clases a partir de imágenes RapidEye del año 2015", version 0.1          Geospatial_Data_Presentation_Form: Raster digital data assembled from 5m RapidEye images

      Type_of_Source_Media: Internal file

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2015
        Source_Currentness_Reference: Processing date

      Source_Citation_Abbreviation: MAD-MEX land cover map 2015, v0.1
      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Instituto Mexicano del Transporte
          Publication_Date: 2016

          Title: Red Nacional de Caminos 2015 (National Roads Network 2015)

          Geospatial_Data_Presentation_Form: Vector digital data 

          Online_Linkage: https://bit.ly/2SpGPRi 
      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2016

        Source_Currentness_Reference: Publication date

      Source_Citation_Abbreviation: IMT 2015

      Source_Contribution: Spatial and attribute information

Other_Citation_Details: 

            The following datasets were used to help generate classifier training data:

40 WorldView-2 images with very high resolution between years 2011 and 2012 distributed across the country.

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Google

          Publication_Date: 2016
          Title: Google Earth

          Online_Linkage: https://www.google.com/earth/ 

      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 201

        Source_Currentness_Reference: Data access date

      Source_Citation_Abbreviation: Google Earth

      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: NASA

          Publication_Date: Unknown

          Title: Landsat Archives – Landsat 4-8 Collection 1 Level-2
          Geospatial_Data_Presentation_Form: Raster digital data     

          Publication_Information:

            Publication_Place: Washington, DC

            Publisher: NASA

          Online_Linkage: https://earthexplorer.usgs.gov/ 
      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2015
        Source_Currentness_Reference: Ground condition

      Source_Citation_Abbreviation: Landsat 2015
      Source_Contribution: Spatial and attribute information

Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Planet
          Title: RapidEye
          Geospatial_Data_Presentation_Form: Raster digital data     

          Publication_Information:

            Publisher: ESA
          Online_Linkage: https://www.planet.com/explorer/ 

      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2015

        Source_Currentness_Reference: Ground condition

      Source_Citation_Abbreviation: RapidEye 2015
      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: 

            Canada Centre for Remote Sensing (CCRS), Natural Resources Canada (NRCan)

          Originator: Comisión Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO)

          Originator: Comisión Nacional Forestal (CONAFOR)

          Originator: Instituto Nacional de Estadística y Geografía (INEGI)

          Originator: U.S. Geological Survey (USGS) 

          Publication_Date: 2020
          Title: 2015 Land Cover of North America at 30 meters

          Edition: 1.0

          Geospatial_Data_Presentation_Form: Raster digital data

          Publication_Information:

            Publication_Place: Ottawa, Ontario, Canada

            Publisher: Canada Centre for Remote Sensing (CCRS), Natural Resources Canada (NRCan)

          Publication_Information:

            Publication_Place: Sioux Falls, South Dakota, USA

            Publisher: U.S. Geological Survey

          Publication_Information:

            Publication_Place: Mexico City, Mexico

            Publisher: INEGI

          Publication_Information:

            Publication_Place: Montréal, Québec, Canada

            Publisher: Commission for Environmental Cooperation
          Online_Linkage: http://www.cec.org/tools-and-resources/north-american-environmental-atlas
      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Range_of_Dates/Times:

            Beginning_Date: 201501

            Ending_Date: 201512

        Source_Currentness_Reference: Ground condition

      Source_Citation_Abbreviation: LandCover2015
      Source_Contribution: Spatial and attribute information

    Source_Information: U.S portion of the map based on combining the National Land Cover Database (Yang et al., 2019) and additional    

    source data listed below.

      Source_Citation: Yang, L., Jin, S., Danielson, P., Homer, C., Gass, L., Bender, S.M., Case, A., Costello, C., Dewitz, J., Fry, J. and Funk, M., 2018. A new generation of the United States National Land Cover Database: Requirements, research priorities, design, and implementation strategies. ISPRS Journal of Photogrammetry and Remote Sensing, 146, pp.108-123.

        Citation_Information:

          Originator: U.S. Geological Survey
          Publication_Date: 20161031

          Title: LANDFIRE Existing vegetation type

          Edition: 1.4.0

          Geospatial_Data_Presentation_Form: Raster digital data
          Publication_Information:

            Publication_Place: Sioux Falls, South Dakota, USA

            Publisher: U.S. Geological Survey

          Online_Linkage: https://www.landfire.gov/NationalProductDescriptions21.php
      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 20161216

        Source_Currentness_Reference: Date of data access

      Source_Citation_Abbreviation: Landfire

      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: U.S. Geological Survey
          Publication_Date: 2002

          Title: National Elevation Dataset (NED) 

          Geospatial_Data_Presentation_Form: Raster digital data
          Publication_Information:

            Publication_Place: Sioux Falls, South Dakota, USA

            Publisher: U.S. Geological Survey

          Online_Linkage: https://nationalmap.gov/elevation.html 

      Type_of_Source_Media: Online

      Source_Time_Period_of_Content:

        Time_Period_Information:

          Single_Date/Time:

            Calendar_Date: 2002

        Source_Currentness_Reference: Publication date

      Source_Citation_Abbreviation: NED

      Source_Contribution: Spatial and attribute information

    Source_Information: 

      Source_Citation:

        Citation_Information:

          Originator: Omernik, J.M., Environmental Protection Agency (EPA)
          Publication_Date: 1987

          Title: Ecoregions of the Conterminous United States

          Geospatial_Data_Presentation_Form: Map
          Publication_Information:

            Publication_Place: Corvallis, OR
            Publisher: U.S. EPA
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          Publication_Date: 2013

          Title: 4km annual minimum temperature PRISM data

          Publication_Information:

            Publication_Place: Corvallis, OR, USA

            Publisher: PRISM Climate Group at Oregon State University

      Type_of_Source_Media: Online
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        Time_Period_Information:
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            Publication_Place: Denver, CO, USA

            Publisher: U.S. Geological Survey

          Online_Linkage: https://www.sciencebase.gov/catalog/item/5602ab5ae4b03bc34f5448b4 
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          Title: National Cartographic Boundary
          Geospatial_Data_Presentation_Form: Vector digital data     

          Publication_Information:

            Publication_Place: Suitland, MD, USA

            Publisher: U.S. Census Bureau

          Online_Linkage: https://www.census.gov/geo/maps-data/data/cbf/cbf_nation.html  
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            Publication_Place: Charleston, SC, USA

            Publisher: NOAA
          Online_Linkage: https://shoreline.noaa.gov/data/datasheets/medres.html  
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          Publication_Date: 2020
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          Geospatial_Data_Presentation_Form: Raster digital data     

          Publication_Information:

            Publication_Place: Ottawa, Ontario
            Publisher: Canada Centre for Remote Sensing (CCRS), Natural Resources Canada 
      Type_of_Source_Media: Internal file
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            Comisión Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO)
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          Originator: Instituto Nacional de Estadística y Geografía (INEGI)

          Publication_Date: Unknown
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          Geospatial_Data_Presentation_Form: Raster digital data     

          Publication_Information:

            Publication_Place: Mexico City, Mexico

            Publisher: Instituto Nacional de Estadística y Geografía 
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            Publication_Place: Sioux Falls, South Dakota, USA

            Publisher: U.S. Geological Survey

      Type_of_Source_Media: Internal file
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    Process_Step:

      Process_Description:

Landsat ETM+/OLI scenes were acquired from the U.S. Geological Survey to produce Time series of Canada for period 2009-2016. The processing procedure included re-projection, calibration, cloud/cloud shadow detection, compositing, and additional corrections as described in Latifovic et al. (2015). The approach to create the Land Cover Map of Canada 2015 included the following steps: 

1) generation of training and testing data,

2) generation of Landsat mosaic of Canada July-August circa 2015,

3) land cover change detection for period 2010 – 2015 using deep neural network learning,

4) training initial RF models and updating of a primary classification for each tile over changed areas, 

5) visual quality control,

6) accuracy assessment

Processing was performed using a tile system to facilitate parallel processing and enable handling and loading data. 
Latifovic, R., Pouliot, D.,(2005) and Latifovic, R., Pouliot, D., and Olthof, I., (2017) describes the methodology Canada used to produce the Landcover of Canada data included in this data set.
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      Source_Used_Citation_Abbreviation: Dataset Landsat Mosaic of Canada 2014-2016
      Source_Used_Citation_Abbreviation: Google Earth

      Process_Date: 2019
      Source_Produced_Citation_Abbreviation: CCRS 2015
    Process_Step:

      Process_Description:

Mexico employed an initial classification from a previous project called MAD-MEX.  MAD-MEX is an operational system which provides land cover information in Mexico for the United Nations Collaborative Programme on Reducing Emissions from Deforestation and Degradation in Developing Countries (UN-REDD programme). MAD-MEX 2015 classification is based on RapidEye images, used as input for an automated algorithm which considers spatial and temporal classification.

The process for MAD-MEX 2015 includes pre-processing, calculation of attributes, image segmentation and extraction of attributes by object. These results assign a coverage class to each polygon as well as a confidence value. At the end of this sequential process, the polygons with thematic labels and the confidence value are converted to a raster representation. The final post-processing step analyzes the confidence values of the different classifications at the pixel level and the coverage class corresponding to the maximum confidentiality is assigned.

MAD-MEX 2015 land cover uses a 32-class scheme and NALCMS uses 15 classes for Mexico, therefore it was necessary to define translation criteria from one product to another. Once the classes had been translated from MAD-MEX to NALCMS, several classification problems were identified that either were the result of the automated classification process or were the result of RapidEye image properties. These problems were corrected manually to produce a consistent land cover product across Mexico, with reference to Google Earth where necessary.

Finally, land cover discontinuities along the U.S.-Mexico border were edited by participants from both countries, so the final land cover classification is consistent on both sides along the border.  
      Source_Used_Citation_Abbreviation: MAD-MEX land cover map 2015, v0.1
      Source_Used_Citation_Abbreviation: IMT 2015

      Source_Used_Citation_Abbreviation: Google Earth
      Process_Date: 2019
    Process_Step:

      Process_Description:

In the United States, production of the 2015 North American Land Change Monitoring System (NALCMS) 30-meter land cover was accomplished by cross-walking the National Land Cover Database (NLCD) 2016 land cover classes (Yang et al 2019) to the NALCMS land cover classes. NLCD is generated from Landsat 8 top-of-atmosphere scenes (TOA), which are processed to standard terrain correction using the level 1 Tier 1 product generation system Land Surface Reflectance Code (LaSRC), and then further processed to at-sensor reflectance for six reflective bands to remove noise due to atmospheric effect (See Chandler et al., 2009). Each image was processed into the Albers Equal Area (AEA) projection.

In order to cross-walk ​NLCD legend classes to NALCMS legend classes a sub-tropical mask for the conterminous United States and a sub-polar mask for Alaska were required​. This mask was necessary to differentiate between temperate and sub-tropical/sub-polar areas. To generate the initial sub-tropical mask, NLCD 2011 was combined with the Landfire Existing Vegetation Type (EVT) data to identify which EVT classes were considered sub-tropical. This helped define the initial extent of the sub-tropical mask. To further refine the mask, a combination of Elevation data (NED) Ecoregion boundaries, and PRISM climate data were used to 

        delineate sub-tropical areas. Lastly, some additional modeling and hand-editing was required to generate the final mask.

        In order to differentiate sub-polar and temperate areas in Alaska, a dataset identifying areas of permafrost (AKPermafrost) was  

        used to identify potential sub-polar regions. Areas of the dataset with values greater than or equal to a permafrost occurrence  

        greater than 50 percent were considered sub-polar. Some additional localized modeling and hand-editing was required to generate 
        the final sub-polar mask.
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    Process_Step:

      Process_Description:

To produce the seamless land cover map of North America, the four national land cover map sections (Canada, Mexico, Conterminous United States and Alaska) were reprojected from their national coordinate systems into the WGS 84 Lambert Azimuthal Equal Area projection for the NALCMS map and aligned with a common reference grid for the project. All map sections were merged into a common bounding box and edge matched along the borders. Empty pixels between sections borders were filled using reference data from the previous 2010 Land Cover Map 30-meters. Coastline was defined respecting the terrestrial area (all classes but water) from each national map, water of lagoons, bays, estuaries, or other outlets into the sea were separated from sea water by visual interpretation using an assemblage of various sources. Minimum map unit of 5 connected pixels was applied using Smart Eliminate (NLCD tools. North American 2015 Land Cover Map at 30-neteres was exported to 8-bit TIFF format, colormap was added based on NALCMS legend color scheme and pyramids were generated to facilitate fast display rendering for final users.      
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    Planar:

      Map_Projection:

        Map_Projection_Name: Lambert Azimuthal Equal Area

        Lambert_Azimuthal_Equal_Area:
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          Latitude_of_Projection_Center: 45.00

          False_Easting: 0.0
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Entity_and_Attribute_Information:  
  Detailed_Description:

    Entity_Type:

      Entity_Type_Label: Land cover classification grid cell

      Entity_Type_Definition: 

        Any of the data elements in the 30-meter 2015 North American land cover file

      Entity_Type_Definition_Source: North American Land Change Monitoring System (NALCMS) Group

    Attribute:

      Attribute_Label: Land cover classification grid cell value

      Attribute_Definition: The value is an indication of the land cover class

      Attribute_Definition_Source: North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 1

          Enumerated_Domain_Value_Definition: 
            Temperate or sub-polar needleleaf forest. Forests generally taller than 

            three meters and more than 20 percent of total vegetation cover. This type 

            occurs across the northern United States, Canada, and mountainous zones of 
            Mexico. The tree crown cover contains at least 75 percent of needleleaved 
            species. Land Cover Classification System (LCCS) code: 20134.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 2

          Enumerated_Domain_Value_Definition: 
            Sub-polar taiga needleleaf forest. Forest and woodlands with trees generally 

            taller than three meters and more than 5 percent of total vegetation cover 

            with shrubs and lichens commonly present in the understory. The tree crown 

            cover contains at least 75 percent of needleleaved species. This type occurs 

            across Alaska and northern Canada and may consist of treed muskeg or 

            wetlands. Forest canopies are variable and often sparse, with generally 

            greater tree cover in the southern latitude parts of the zone than the north.  

            LCCS code: 20229.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 3

          Enumerated_Domain_Value_Definition: 

            Tropical or sub-tropical broadleaf evergreen forest. Forests generally 

            taller than five meters and more than 20 percent of total vegetation cover.  

            These occur in the southern United States and Mexico. These forests have 

            greater than 75 percent of tree crown cover represented by evergreen species.  
            LCCS code: 20090.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 4

          Enumerated_Domain_Value_Definition: 

            Tropical or sub-tropical broadleaf deciduous forest. Forests generally 

            taller than five meters and more than 20 percent of total vegetation cover.  

            These occur in the southern United States and Mexico. These forests have 

            greater than 75 percent of tree crown cover represented by deciduous species.  
            LCCS code: 20132.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 5

          Enumerated_Domain_Value_Definition: 

            Temperate or sub-polar broadleaf deciduous forest. Forests generally taller 

            than three meters and more than 20 percent of total vegetation cover. These 

            occur in the northern United States, Canada and mountainous zones of Mexico.  

            These forests have greater than 75 percent of tree crown cover represented by 

            deciduous species. LCCS code: 20227.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 6

          Enumerated_Domain_Value_Definition: 
            Mixed forest. Forests generally taller than three meters and more than 20 

            percent of total vegetation cover. Neither needleleaf nor broadleaf tree 

            species occupy more than 75 percent of total tree cover but are co-dominant.  

            LCCS codes: 20092, 20090, 20134, 20132, 20229, 20227.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 7

          Enumerated_Domain_Value_Definition: 
            Tropical or sub-tropical shrubland. Areas dominated by woody perennial 

            plants with persistent woody stems less than five meters tall and typically 

            greater than 20 percent of total vegetation. This class occurs across the 

            southern United States and Mexico. LCCS code: 21450-13476.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 8

          Enumerated_Domain_Value_Definition: 
            Temperate or sub-polar shrubland. Areas dominated by woody perennial plants 

            with persistent woody stems less than three meters tall and typically greater 

            than 20 percent of total vegetation. This class occurs across the northern 

            United States, Canada and highlands of Mexico. LCCS code: 21450-12050.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 9

          Enumerated_Domain_Value_Definition: 
            Tropical or sub-tropical grassland. Areas dominated by graminoid or 

            herbaceous vegetation generally accounting for greater than 80 percent of 

            total vegetation cover. These areas are not subject to intensive management 

            such as tilling but can be utilized for grazing. This class occurs across 

            the southern United States and Mexico. LCCS code: 21669.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 10

          Enumerated_Domain_Value_Definition: 
            Temperate or sub-polar grassland. Areas dominated by graminoid or herbaceous 

            vegetation, generally accounting for greater than 80 percent of total 

            vegetation cover. These areas are not subject to intensive management such 

            as tilling but can be utilized for grazing. This class occurs across 

            Canada, United States and highlands of Mexico. LCCS code: 21537-12212.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 11

          Enumerated_Domain_Value_Definition: 
            Sub-polar or polar shrubland-lichen-moss. Areas dominated by dwarf shrubs 
            with lichen and moss typically accounting for at least 20 percent of total 
            vegetation cover. This class occurs across northern Canada and Alaska. LCCS 
            codes: 20022-12050, 21454-12212, 21439-3012.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 12

          Enumerated_Domain_Value_Definition: 
            Sub-polar or polar grassland-lichen-moss. Areas dominated by grassland with 
            lichen and moss typically accounting for at least 20 percent of total 
            vegetation cover. This class occurs across northern Canada and Alaska. LCCS 
            codes: 21454-12212, 20022-12050, 21439-3012.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 13

          Enumerated_Domain_Value_Definition: 
            Sub-polar or polar barren-lichen-moss. Areas dominated by a mixture of bare 
            areas with lichen and moss that typically account for at least 20 percent of 
            total vegetation cover. This class occurs across northern Canada.  
            LCCS codes: 21468, 21454-12212, 20022-12050.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 14

          Enumerated_Domain_Value_Definition: 
            Wetland. Areas dominated by perennial herbaceous and woody wetland 
            vegetation which is influenced by the water table at or near surface over 
            extensive periods of time. This includes marshes, swamps, bogs, mangroves, 
            etc., either coastal or inland where water is present for a substantial 
            period annually. LCCS codes: 42349, 41809.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 15

          Enumerated_Domain_Value_Definition: 
            Cropland. Areas dominated by intensively managed crops. These areas 
            typically require human activities for their maintenance. This includes 
            areas used for the production of annual crops, such as corn, soybeans, wheat, 
            maize, vegetables, tobacco, cotton, etc.; perennial grasses for grazing; and 
            woody crops such as orchards and vineyards. Crop vegetation accounts for 
            greater than 20 percent of total vegetation. This class does not represent 
            natural grasslands used for light to moderate grazing.  
            LCCS codes: 10037, 10025, 21441, 21453.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 16

          Enumerated_Domain_Value_Definition: 
            Barren lands. Areas characterized by bare rock, gravel, sand, silt, clay, or 
            other earthen material, with little or no "green" vegetation present 
            regardless of its inherent ability to support life. Generally, vegetation 
            accounts for less than 10 percent of total cover. LCCS codes: 6001, 6004.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 17

          Enumerated_Domain_Value_Definition: 
            Urban and built-up. Areas that contain at least 30 percent or greater urban 
            constructed materials for human activities (cities, towns, transportation 
            etc.) LCCS code: 5003.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 18

          Enumerated_Domain_Value_Definition: 
            Water. Areas of open water, generally with less than 25 percent cover of 
            non-water cover types. This class refers to areas that are consistently 
            covered by water. LCCS codes: 8001, 7001.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
      Attribute_Domain_Values:

        Enumerated_Domain:

          Enumerated_Domain_Value: 19

          Enumerated_Domain_Value_Definition: 
            Snow and ice. Areas characterized by a perennial cover of ice and/or snow, 

            generally greater than 25 percent of total cover. LCCS codes: 8005, 8008.
          Enumerated_Domain_Value_Definition_Source: 

            North American Land Change Monitoring System (NALCMS) Group
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Metadata_Reference_Information:

  Metadata_Date: 20200208 

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Commission for Environmental Cooperation
      Contact_Address:

        Address_Type: Mailing address

        Address: 700, de la Gauchetière Street West, Suite 1620
        City: Montréal
        State_or_Province: Québec
        Postal_Code: H3B 5M2

        Country: Canada

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


    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Canada Centre for Remote Sensing/ Canada Centre for Mapping and Earth Observation, Natural Resources Canada 

        Contact_Person: Dr. Rasim Latifovic

      Contact_Address:

        Address_Type: Mailing and physical address

        Address: 560 Rochester Street

        City: Ottawa

        State_or_Province: Ontario

        Postal_Code: K1A 0E4

        Country: Canada

      Contact_Voice_Telephone: 1 613 759 7002

      Contact_Facsimile_Telephone: 1 613 759 6344

      Contact_Electronic_Mail_Address: rasim.latifovic@canada.ca 

      Hours_of_Service: 0900 - 1700 ET, M - F (-5h EST/-4h EDT GMT)

  Metadata_Contact: 

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: Comisión Nacional para el Conocimiento y Uso de la Biodiversidad
        Contact_Person: Rainer A. Ressl

      Contact_Address:

        Address_Type: Mailing address

        Address: Av. Liga Periférico-Insurgentes Sur 4903, Parques del Pedregal, Tlalpan 14010, México D.F.

        City: Mexico City

        State_or_Province: Ciudad de México

        Postal_Code: 14010

        Country: Mexico

      Contact_Voice_Telephone: +52-55-5004 5009

      Contact_Electronic_Mail_Address: rainer.ressl@conabio.gob.mx
      Hours_of_Service: 0800 - 1600 (-6h GMT)

  Metadata_Contact: 

    Contact_Information:

      Contact_Organization_Primary: CONAFOR

        Contact_Organization: Comisión Nacional Forestal 

        Contact_Person: José Armando Alanís de la Rosa
      Contact_Address:

        Address_Type: Mailing and physical address

        Address: Periférico Poniente 5360, 
        Address: San Juan de Ocotán

        City: Zapopan

        State_or_Province: Jalisco

        Postal_Code: 45019

        Country: México

      Contact_Voice_Telephone: +52 33 3777 7000 Ext 4200

      Contact_Electronic_Mail_Address: jalanis@conafor.gob.mx
  Metadata_Contact: 

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: INEGI

      Contact_Address:

        Address_Type: Mailing address

        Address: Av. Héroe de Nacozari Sur 2301. Fraccionamiento Jardines del Parque.
        City: Aguascalientes
        State_or_Province: Aguascalientes
        Postal_Code: 20270
        Country: Mexico

      Contact_Voice_Telephone: 52 44 99 10 53 65

      Contact_Electronic_Mail_Address: jose.ornelas@inegi.org.mx
      Hours_of_Service: 0800 - 1600 (-6h GMT)
  Metadata_Contact: 

    Contact_Information:

      Contact_Organization_Primary:

        Contact_Organization: U.S. Geological Survey

        Contact_Person: Collin Homer 
      Contact_Address:

        Address_Type: Mailing and physical address

        Address: USGS, Earth Resources Observation and Science (EROS) Center 

        Address: Mundt Federal Building

        Address: 47914 252nd Street

        City: Sioux Falls

        State_or_Province: South Dakota

        Postal_Code: 57198-0001

        Country: USA

      Contact_Voice_Telephone: 1 605 594 2714

      Contact_Electronic_Mail_Address: homer@usgs.gov
      Hours_of_Service: 0800 - 1600 CT, M - F (-6h CST/-5h CDT GMT)

  Metadata_Standard_Name: FGDC Content Standard for Digital Geospatial Metadata

  Metadata_Standard_Version: FGDC-STD-001-1998

