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Executive Summary 

This document describes the characteristics of Land Change Monitoring, Assessment, 
and Projection (LCMAP) Reference Data Products, created for the evaluation and 
validation of the LCMAP Science Products and to estimate land cover composition. 
 
LCMAP is a U.S. Geological Survey (USGS) science initiative implemented at the Earth 
Resources Observation and Science (EROS) Center that harnesses the remotely 
sensed Landsat data record to provide state-of-the-art land surface change information 
needed by scientists, resource managers, and decision-makers. LCMAP uses 
a modernized, integrated approach to map, monitor, synthesize, and understand the 
complexities of land use, cover, and condition change.  
 
Basic foundational elements of the LCMAP project include: 
 

• U.S. Landsat Analysis Ready Data (ARD) 
• Land surface change and land cover data 
• Independent reference data for validation and area estimation 
• Scenario-driven projections of future land use and land cover extents and 

patterns 
• Assessments focused on land change processes, characteristics, and 

consequences 
 
This document is under LCMAP Configuration Control Board (CCB) control. Please 
submit changes to this document, as well as supportive material justifying the proposed 
changes, via Change Request (CR) to the Process and Change Management Tool. 
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Section 1 Introduction 

1.1 Background 
A critical component of the Land Change Monitoring, Assessment, and Projection 
(LCMAP) initiative is the collection of an independent reference dataset of land cover 
class labels. The land use, land cover and change process information for each plot 
was collected annually using the TimeSync tool, a web-based interface for manually 
interpreting and recording land cover from the Landsat dataset (Cohen et al., 
2010). Manual interpretation of Landsat data was supplemented with fine resolution 
imagery and other ancillary data. Various quality assurance and quality control (QA/QC) 
processes were developed and implemented to ensure that the LCMAP Reference Data 
Product is of consistent quality (Pengra et al., 2020). 
 
The Reference Data products consist of several different collected datasets. The initial 
collection included 25,000 randomly selected 30 m x 30 m plots across the 
conterminous United States (CONUS), referred to as the LCMAP CONUS Reference 
Data Product. These data are used for validation of the LCMAP Science Products 
(USGS, 2020) and for estimating land cover class composition for CONUS for the 
LCMAP Collection 1.0 and 1.1 Science Products. An additional 2,000 plots, referred to 
as the LCMAP CONUS Intensification Reference Data Product, were collected at a later 
time using a stratified random sampling scheme across CONUS. These plots utilized 
the same interpreter processes but were focused on increasing the available reference 
data related to land use change areas. Validation and class composition for LCMAP 
Science Products produced starting with Collection 1.2 utilized both the initial 25,000 
plots and the 2,000 intensification plots. Reference data collection also included 600 30 
m x 30 m plots across Hawaii selected via stratified random sampling, referred to as the 
LCMAP Hawaii Reference Data Product. These data are used for validation and for 
estimating land cover class composition for the LCMAP Hawaii Science Products. 
 
Additional information about the LCMAP Science Products is located on the LCMAP 
website, including the LCMAP Science Product User Guide, LCMAP Continuous 
Change Detection and Classification (CCDC) Algorithm Description Document (ADD) 
and LCMAP Data Format Control Book (DFCB) documents. Additional details on the 
data collection process for the LCMAP Reference Data Products can be found in 
Pengra et al. (2020). 

1.2 Purpose and Scope 
This Product Guide contains an overview of the current LCMAP Reference Data 
collection approach, descriptions of the products and their characteristics, and other 
relevant information to facilitate use of LCMAP Reference Data Products.  

1.3 Document Organization 
This document contains the following sections:  
 

https://doi.org/10.1016/j.rse.2010.07.010
https://doi.org/10.1016/j.rse.2010.07.010
https://doi.org/10.1016/j.rse.2019.111261
https://www.usgs.gov/land-resources/eros/lcmap
https://www.usgs.gov/land-resources/eros/lcmap
https://doi.org/10.1016/j.rse.2019.111261
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• Section 1 provides an overview of the methods applied to produce the LCMAP 
Reference Data Products 

• Section 2 provides the product packaging information 
• Section 3 provides the product characteristics and descriptions for the LCMAP 

Reference Data Products 
• Section 4 outlines caveats and constraints 
• Section 5 describes the availability of LCMAP Reference Data Products via the 

USGS website  
• Section 6 provides contact information for U.S. Geological Survey (USGS) Earth 

Resources Observation and Science (EROS) Center User Services 
• Appendix A describes default file characteristics for the data products 
• Appendix B provides example metadata for the data products 
• Appendix C lists acronyms used throughout this document and their definitions 
• The References section lists full citations for references used in this document 

1.4 LCMAP Reference Data Creation Process 

1.4.1 Sample Design 

1.4.1.1 LCMAP CONUS Reference Data 
The LCMAP CONUS Reference Data was collected using a sample frame defined as 
the full CONUS extent of the National Land Cover Database (NLCD), which shares the 
same grid system as LCMAP (Homer et al., 2012). The reference sample consists of 
single, Landsat-resolution pixels (30 × 30 meters). Simple random sampling was used 
to select the initial sample of 25,000 pixels (Figure 1-1) because it is easy to implement 
and simple to analyze, among other considerations. The sample design allowed for the 
ability to increase sample density to address region- or class-specific accuracy 
objectives with ease (Stehman et al., 2012). Sample pixels were evaluated in a random 
order by a team of interpreters (Pengra et al., 2020). The initial collection effort involved 
1984-2016, with data for subsequent years collected later. 
 

https://doi.org/10.1080/01431161.2012.695092
https://doi.org/10.1016/j.rse.2019.111261
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Figure 1-1. LCMAP CONUS Reference Data plot distribution 

1.4.1.2 LCMAP CONUS Intensification Reference Data 
The LCMAP CONUS Intensification Reference Data collected annual data, 1984-2019, 
using the same Landsat-resolution (30 × 30 meters) sample frame as the initial CONUS 
Reference Data collection. The Intensification collection utilized a stratified random 
sampling scheme to increase the sample size of rare change classes across CONUS. 
Four strata were identified and an additional 2,000 30m x 30m Landsat resolution pixels 
(Figure 1-2) were selected, with strata defined from the LCMAP Collection 1.0 Science 
Products, specifically the Annual Land Cover Change (LCACHG) products. The LCMAP 
CONUS Intensification Reference Data plots were evaluated using the same attribute 
criteria as the initial CONUS Reference Data collection. The 4 strata utilized were: tree 
cover and grass/shrub transitions (stratum A); crop and grass/shrub transitions (stratum 
B); specific class changes to developed (stratum C); and miscellaneous other changes 
(stratum D) (Table 1-1). The additional samples were selected via simple random 
distribution within each stratum.  
 
The assignment of a pixel to a stratum was based on whether the pixel had the change 
type targeted in any year throughout the time series, with each pixel within CONUS 
identified as belonging to only one stratum. Pixels with multiple change types were 
assigned to a single strata using a series of decision rules. Pixels that had the change 
types defining stratum D were assigned to stratum D regardless of any other changes 
that pixel had experienced. All such pixels were then removed from further 
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consideration. Stratum C, having the next most rare change types, was next in the 
sequential stratum assignment process. Any pixel not already assigned to stratum D 
that had a change type defining stratum C was assigned to stratum C regardless of any 
other changes that plot experienced. All pixels assigned to stratum C were then 
removed from the full population and from the sample list. The process then proceeded 
to assignment of pixels to stratum B, and lastly to stratum A. Note that there is a fifth 
stratum of “everything else” but no additional sampling was selected for this fifth 
stratum. 
 

 

Figure 1-2. LCMAP CONUS Intensification Reference Data plot distribution 

Stratum Stratum 
Attribute Code 

LCMAP LCACHG 
Classes 

Stratification 
Map Pixel 
Count 

Number of 
Intensification 
Sample Plots 

Stratum A 34 304 and 403 549777810 200 
Stratum B 38 308, 803, 203 and 

302 
351401286 300 

Stratum C 41 301, 401, 201, 601 
and 801 

119306800 750 

Stratum D 56 605, 506, 305, 206, 
503, 602, and 805 

35790993 750 

Table 1-1. LCMAP CONUS Intensification Data strata, classes, and counts 
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Utilizing the combined LCMAP CONUS Reference Data with the Intensification 
Reference Data requires users to account for the inclusion probabilities within their 
study region. 

1.4.1.3 LCMAP Hawaii Reference Data 
The LCMAP Hawaii Reference Data were collected using a sample frame defined as 
the full Hawaii extent of the Hawaii Analysis Ready Data (ARD) Albers grid, which 
shares the same grid system as LCMAP (Homer et al., 2012). The reference sample 
consists of single, Landsat-resolution pixels (30 × 30 meters). Stratified random 
sampling was used to select the sample of 600 pixels (Figure 1-3). Sample pixels were 
evaluated in a random order by a team of interpreters. The Hawaii collection effort 
involved 2000-2019 annual attributes. 
 

 

Figure 1-3. LCMAP Hawaii Reference Data plot distribution 

The LCMAP Hawaii Reference Data utilized a stratified random sampling scheme of 9 
total classes across Hawaii. Strata were defined from a strata map created as a hybrid 
of the NLCD 2001 (USGS, 2003) land cover and Coastal Change Analysis Program (C-
CAP) 2011 (NOAA, 2015b) land cover maps, with an added class for Change taken 
from the C-CAP 2005 (NOAA, 2015a) and 2011 land cover layers. The NLCD 2001 
Developed, Water and Agriculture classes were mosaicked on top of the C-CAP base 
layer. To add a stratum for change, the C-CAP 2005 and circa 2011 land cover layers 
were “differenced” at the C-CAP product 2.4m resolution, then that change/no-change 
map was resampled to 30m. Surrounding that a 30m buffer was created to try to 
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capture associated change (urbanization, etc.) from after 2011. This change class was 
mosaicked over the above-described hybrid NLCD/C-CAP land cover map to create the 
final 9-class strata map. 
 
Nine strata utilized were: Developed, Cropland, Grass/Shrub, Tree Cover, Water, 
Wetland, Barren, Pasture/Hay, and Change (Table 1-2). The samples were selected via 
simple random distribution within each stratum.  
 
Stratum Stratum Attribute 

Code 
Stratification Map Pixel 
Count 

Number of 
Sample Plots 

Developed 1 1387670 80 
Cropland 2 550854 45 
Grass/Shrub 3 4839621 70 
Tree Cover 4 5273379 80 
Water 5 655959 45 
Wetland 6 522462 55 
Barren 8 3046661 45 
Pasture/Hay 9 1839293 80 
Change 11 1007591 100 

Table 1-2. LCMAP Hawaii Reference Data sample strata, classes, and counts 

Utilizing the LCMAP Hawaii Reference Data requires users to account for the inclusion 
probabilities within their study region. 

1.4.2 TimeSync Collection Tool 
The reference interpretations were obtained independently of a map classification. The 
TimeSync tool, produced by Cohen et al., (2010) was utilized for data 
collection because it provided efficient interpreter access to Landsat data as well as 
accommodating the specific map projection and attribute parameters that were adopted 
by the LCMAP Reference Data collection process. A system of data collection and data 
quality assurance was developed through a collaboration between USGS and the U.S. 
Forest Service (USFS) Landscape Change Monitoring System (LCMS) initiative 
(Pengra et al., 2020). The class definitions and rules for collection of the full set of 
attributes are defined in the Joint Response Design (JRD) (available on the LCMAP 
website, Pengra et al., 2020). 
 
TimeSync uses two basic forms of Landsat display: 1) annual image chips and 2) pixel 
values graphed through time. Image chips consist of 255×255-pixel single-date Landsat 
subsets defaulting to a peak growing season image, which are displayed in sequence 
(Figure 1-4).  
 

https://doi.org/10.1016/j.rse.2010.07.010
https://doi.org/10.1016/j.rse.2019.111261
https://www.usgs.gov/media/files/joint-response-design-timesync-reference-data-collection
https://www.usgs.gov/media/files/joint-response-design-timesync-reference-data-collection
https://doi.org/10.1016/j.rse.2019.111261
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Figure 1-4. Example TimeSync trajectory display used for LCMAP Reference Data 
interpretation 

Analysts had access to all usable images for each year as well as a selection of 
Landsat bands and various indices to assist in identifying change events impacting a 
plot. 

1.4.3 Interpretation and Attribution 
Interpreters recorded attributes in three general categories: 1) land use, 2) land cover, 
and 3) land change process. Land use and land cover attributes were recorded by the 
interpreters at vertices, with each change in use and/or cover indicated via a new 
vertex. The attribute at each vertex describes the use and cover for the year it is 
recorded and for the years going back in time to the last year before the next vertex. 
These attributes were converted into annual labels by extrapolating the recorded values 
at each vertex back until another labeled vertex is reached. In Figure 1-5, this would 
apply the use and cover labels from the 2013 vertex to 2013, 2012, and 2011 (the year 
before the next (2010) vertex). Primary and secondary land use and land cover labels 
were assigned based on the proportional composition of the single 30 x 30 m sample 
pixel as interpreted from the fine resolution imagery. Additional characteristics such as 
wetland status and the presence of mining or specific types of agriculture were recorded 
for some classes by marking (supplemental) checkboxes. 
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Figure 1-5. Detailed view of a portion of the TimeSync interface showing vertices 
and change process segments 

Land change processes were recorded as segments between vertices. The change 
process was recorded based on the year (January 1st to December 31st) that the event 
occurred, with the segment extending from the year before the event through to the final 
year of the event. Specific timing of the event (day of year) was not recorded. Most 
change processes occurred in a single year, although multi-year change processes 
were recorded as well (with the segment extending through the multiple years of the 
event until the disturbance ended). 
 
The various types of land use, land cover and land change processes recorded by the 
interpreters are listed in Table 3-3. Detailed descriptions of each variable can be found 
in the LCMAP Reference Data JRD available on the LCMAP website. These variables 
were utilized in a rules-based crosswalk process to assign the LCMAP Land Cover label 
for each year at each reference data plot. 

1.4.4 Quality Assurance/Quality Control (QA/QC) 
The QA/QC process had 3 objectives: 
 

1. Quantify inter-interpreter consistency as a measure of data quality 
2. Identify specific classes, landscapes or interpreters which were showing low 

consistency of interpretation and provide interpreters feedback to improve in 
these areas 

3. Identify plots for detailed review and potential correction 
 
Various QA/QC processes were used during the creation of the LCMAP Reference Data 
Products. More details on the QA/QC processes used for the LCMAP Reference Data 
collection is described in Pengra et al., 2020. A significant portion of the QA/QC process 
for the collection of LCMAP Reference Data relied on comparing interpretations at 
sample pixels that had been independently interpreted by random pairs of analysts as 
described in Pengra et al. (2020). Reviews of the collected data were also completed on 

https://www.usgs.gov/media/files/joint-response-design-timesync-reference-data-collection
https://doi.org/10.1016/j.rse.2019.111261
https://doi.org/10.1016/j.rse.2019.111261
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plots that featured uncommon and/or illogical land use and land cover combinations, 
multi-year disturbance processes, rare classes, and other opportunistically identified 
errors. 

1.4.4.1 LCMAP CONUS Reference Data QA/QC 
Duplicate interpretations were performed on 60.8% of the LCMAP CONUS Reference 
Data plots during the 1986 – 2016 collection. In addition to the standard QA/QC 
processes discussed above, a portion of the LCMAP CONUS Reference Data Forest 
use plots were reviewed by the USFS collaborators and those reviewers made 
suggestions for possible edits and corrections to the data.  
 
Of the 25,000 plots with 1984 – 2016 data collected, 24.5% were reviewed as part of at 
least one QA/QC process, and 61% of those reviewed plots had edits and corrections 
made to the data based on these QA/QC processes.  
 
Further collection was completed to add 2017 and 2018 interpretations to the 25,000 
plots. During the 2017 and 2018 data collection process, opportunistically identified 
corrections and data modifications to the pre-2017 attributes were also performed by 
the interpreter responsible for adding the additional years of data to the collection.  

1.4.4.2 LCMAP CONUS Intensification Data QA/QC 
Duplicate interpretations were performed on 10% of the CONUS Intensification 
Reference Data plots. QA/QC processes for the LCMAP CONUS Intensification 
Reference Data followed a similar structure to the LCMAP CONUS Reference Data 
Product 1984 – 2016 collection. Of the 2,000 plots collected, 18.1% were reviewed as 
part of at least one QA/QC process, and 55.4% of those reviewed plots had edits and 
corrections made. 

1.4.4.3 LCMAP Hawaii Reference Data QA/QC 
Duplicate interpretations were performed on 10% of the Hawaii Reference Data plots. 
QA/QC processes for the LCMAP Hawaii Reference Data Products followed a similar 
structure to the CONUS Products. Of the 600 Hawaii plots with data collected, 21.0% 
were reviewed as part of at least one QA/QC process, and 30% of those reviewed plots 
had edits and corrections made to the data based on these QA/QC processes. 
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Section 2 Product Packaging 

2.1 Package Filename 
LCMAP Reference Data Product packages are provided in a zipped (.zip) file containing 
various data products related to the LCMAP Reference Data. Table 2-1 contains the 
Reference Data Product package file naming scheme. 
 

LCMAP_US_yyyymmdd_VER_PRODUCT 
Term Definition 
LCMAP Land Change Monitoring, Assessment, and Projection 
US Regional grid of the U.S. (CU = CONUS, HI = Hawaii) 
yyyymmdd Production year (yyyy) month (mm) day (dd) 
VER Reference Data Version number (“V01”, “V02”, “INT”) 
PRODUCT Data Product: “REF” 
Example file name LCMAP_CU_20200315_V01_REF 

Table 2-1. Reference Data Product package file naming scheme 

2.2 Product Filename 
The LCMAP Reference Data .zip packages contain products in three file formats: 
comma-separated values (CSV), Microsoft Excel (XLSX), or Environmental Systems 
Research Institute (ESRI) vector data format (SHP). Examples of the three file formats 
can be found in Appendix A. 
 

LCMAP_US_yyyymmdd_VER_REF.ext 
Term Definition 
LCMAP Land Change Monitoring, Assessment, and Projection 
US Regional grid of the U.S. (CU = CONUS, HI = Hawaii) 
yyyymmdd Production year (yyyy) month (mm) day (dd) 
VER Reference Data Version number (“V01”, “V02”, “INT”) 
PRODUCT Data Product: “REF” 
.ext File extension (“.csv, “.xlsx”, ”.shp”) 
Example file name LCMAP_CU_20200315_V01_REF.csv 

Table 2-2. Reference Data Product product file naming scheme 

The .zip packages for the LCMAP CONUS Intensification and LCMAP Hawaii 
Reference Data Products also include the associated stratification map used in the 
selection and creation of the stratified samples.  
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Section 3 Product Characteristics 

3.1  Available Products 
The LCMAP Reference Data Products consist of the following datasets: 
 

Example Product Name Description 
LCMAP_CU_20200315_V01_REF.csv Tabular (.csv) collection of the LCMAP reference dataset 

attributes 
LCMAP_CU_20200315_V01_REF.xlsx Tabular (.xlsx) collection of the LCMAP reference dataset 

attributes 
LCMAP_CU_20200315_V01_REF.shp Vector-format shapefile (.shp) for LCMAP reference dataset 

showing individual plot (polygon) location outlines 
LCMAP_CU_INT_StrataMap.tif Tag Image File (.tif) product showing the strata used in the 

creation of stratified samples 

Table 3-1. LCMAP Reference Data Products 

3.2 Product Specifications 

3.2.1 LCMAP Reference Data .csv and .xlsx Products 
Table 3-2 lists the attribute fields provided in the LCMAP Reference Data Products with 
a brief definition of each. Interpreters recorded several categories of land use, land 
cover and land change attributes. Assigned attributes were applied to the data during 
the data creation process and were not editable by the interpreter. Required attributes 
were manually selected by the interpreter and the reference plot was not able to be 
completed without selections in each of these categories. Supplemental attributes were 
available for selection by the interpreter but were not required for plot completion. Table 
3-3 lists additional details for each of the attribute categories, most of which were 
manually selected by the interpreter within TimeSync. The final LCMAP Land Cover 
label was assigned during the data processing using the crosswalk rules mentioned in 
Section 1.4.3 and discussed in Pengra et al. (2020). 
 

Attribute Column Label Assigned/Required/ 
Supplemental 

Description 

Plot ID plotid Assigned Unique identifier 
assigned to each 
individual reference 
plot. 

X-coordinate x Assigned Location of the centroid 
of the polygon on the x-
axis. 

Y-coordinate y Assigned Location of the centroid 
of the polygon on the y-
axis. 

Year image_year Assigned Calendar year for the 
attribute. 

Dominant Land 
Use 

dominant_landuse Required Land use that is the 
majority (percentage) of 
the individual reference 
plot. 

https://doi.org/10.1016/j.rse.2019.111261
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Attribute Column Label Assigned/Required/ 
Supplemental 

Description 

Secondary Land 
Use 

secondary_landuse Supplemental Land use that is the 
second highest 
(percentage) of the 
individual reference 
plot. Must account for at 
least 10% of the plot to 
be recorded and cannot 
be the same as the 
dominant land use. 

Dominant Land 
Use Notes 

dominant_landuse_notes Supplemental Additional details 
related to the dominant 
land use. Land use 
selected impacts what 
options are available for 
selection and selection 
is not mandatory. 

Secondary Land 
Use Notes 

secondary_landuse_notes Supplemental Additional details 
related to the secondary 
land use. Land use 
selected impacts what 
options are available for 
selection and selection 
is not mandatory. 

Dominant Land 
Cover 

dominant_landcover Required Land cover that is the 
majority (percentage) of 
the individual reference 
plot. 

Secondary Land 
Cover 

second_landcover Supplemental Land cover(s) that is 
(are) not the highest 
(percentage) of the 
individual reference plot 
but account for at least 
10% of the plot and 
cannot be the same as 
the dominant land 
cover. Multiple 
secondary land covers 
may be selected if each 
(individually) account 
for >10% of the plot. 

Change Process change_process Required Type of disturbance (or 
lack of disturbance) that 
occurred in any portion 
of the plot in a calendar 
year. 

Change Process 
Notes 

change_process_notes Supplemental Additional details 
related to the change 
process. Change 
process selected 
impacts what options 
are available for 
selection and selection 
is not mandatory. 
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Attribute Column Label Assigned/Required/ 
Supplemental 

Description 

Land Cover LCMAP Assigned LCMAP Reference Data 
land cover label 
assigned to the plot for 
that year based on a 
crosswalk of the various 
attributes collected. 

Strata Strata Assigned Identifies sampling 
strata of a plot. Only 
applies to reference 
data plots that were part 
of a stratified sample. 

Table 3-2. LCMAP Reference Data attribute descriptions 

Attribute Source Possible Values 
Dominant Land Use Selected in 

TimeSync 
Forest, Developed, Agriculture, Non-forest Wetland, 
Rangeland, Other 

Secondary Land Use Selected in 
TimeSync 

Forest, Developed, Agriculture, Non-forest Wetland, 
Rangeland, Other 

Dominant Land Use Notes Selected in 
TimeSync 

Wetland (for Forest land use), Mining (for Developed 
land use), Row Crop (for Agriculture land use), 
Orchard/Tree farm/Vineyard (for Agriculture land use) 

Secondary Land Use Notes Selected in 
TimeSync 

Wetland (for Forest land use), Mining (for Developed 
land use), Row Crop (for Agriculture land use), 
Orchard/Tree farm/Vineyard (for Agriculture land use) 

Dominant Land Cover Selected in 
TimeSync 

Trees, Shrubs, Grass/forb/herb, Impervious, Barren, 
Snow/Ice, Water 

Secondary Land Cover Selected in 
TimeSync 

Trees, Shrubs, Grass/forb/herb, Impervious, Barren, 
Snow/Ice, Water 

Change Process Selected in 
TimeSync 

Fire, Harvest, Structural Decline, Spectral Decline, 
Wind, Hydrology, Debris, Growth/Recovery, Stable, 
Mechanical, Other 

Change Process Notes Selected in 
TimeSync 

Natural (for Fire change process), Clearcut (for 
Harvest change process), Thinning (for Harvest 
change process), Prescribed (for Fire change 
process), Site-prep fire (for Fire and Harvest change 
processes), Flooding (for Hydrology change 
process), Reservoir/Lake flux (for Hydrology change 
process), Air photo only 

Land Cover Assigned Developed, Cropland, Grass/Shrub, Tree Cover, 
Water, Wetland, Snow/Ice, Barren 

Strata Assigned See Table 1-1 and Table 1-2 for details 

Table 3-3. LCMAP Reference Data possible attribute values. Land Cover attribute 
reflects the crosswalked LCMAP Reference Data values. 

3.2.1.1 Additional Attribute Information 

3.2.1.1.1 Dominant and Secondary Land Use, Land Cover 
Dominant and Secondary Land Use and Land Cover designations were based on the 
proportional composition of the plot (largest area component use/cover, second largest 
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component, etc.), not spectral significance, fuzzy logic, interpreter confidence, or other 
factors. A plot listed as Dominant Land Use Agriculture and Secondary Land Use 
Developed, for example, indicates that the majority of the 30 x 30 meter plot was 
determined by the interpreter to be Agriculture use and the second most common 
(based on area) use was Developed. If a plot consisted of more than 2 uses, only the 2 
largest component land uses were recorded.  

3.2.1.1.2 Dominant and Secondary Land Use Notes and Change Process 
Notes 
The presence or absence of information within the Dominant Land Use Notes, 
Secondary Land Use Notes and Change Process Notes (Supplemental) attributes may 
provide additional information about the plot but should not be viewed as definitive 
clarification on the status of the plot at that point in time. For example, an Agriculture 
field that rotated between row crops and non-row crops may not have utilized the row 
crop checkbox for any years because determining the exact years of each type of crop 
rotation was difficult and generally lacked in consistency. The lack of a checkbox does 
not necessarily indicate that the Agriculture was non-row crop throughout the entire time 
period. Similarly, the lack of a "Clearcut" checkbox for a Harvest change process does 
not indicate that the Harvest event was "Thinning", the interpreter may have determined 
the event didn't clearly meet the guidelines for either specific Harvest type and therefore 
opted against utilizing the checkbox(es).  

3.2.1.1.3 Land Cover 
The LCMAP Reference Data Land Cover attribute was assigned based on the land 
cover, land use and change process characteristics for a given plot. The Land Cover 
attribute utilizes a modified Anderson Level 1 class scheme (Anderson et al., 1976). The 
land cover, land use and change process characteristics were defined in such a way as 
to provide the necessary information to enable a crosswalk to the classes of the 
separate LCMAP or LCMS product legends. This was done with a scripted set of rules 
for the LCMAP data used to create this product. The rules used to create the LCMAP 
Land Cover label listed in this version of the data were specific to the concurrent version 
of the LCMAP land cover products. 

3.2.2 LCMAP Reference Dataset .shp 
 

Column Label Description 
FID System-managed value that uniquely identified a record or feature 
Shape Characteristic appearance or visible form of a geographic object represented on 

a map 
x Location of the centroid of the polygon on the x-axis 
y Location of the centroid of the polygon on the y-axis 
plotid Unique identifier assigned to each individual reference plot 

Table 3-4. LCMAP Reference Data shapefile (.shp) attribute values 
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3.2.3 Stratification Map Products 
The strata maps developed for the LCMAP CONUS Intensification and LCMAP Hawaii 
Reference Data Products are included in the zipped (.zip) file containing the associated 
Reference Data. These strata maps are provided to assist users in further utilizing the 
stratified reference data.  
 

Column Label Description 
OID System-managed value that uniquely identified a record or feature 
Value Numeric identifier assigned to the sampling strata 
Count Numeric count of the number of pixels within the indicated strata 

Table 3-5. LCMAP Reference Data Stratification map (.tif) attribute values 
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Section 4 Caveats and Constraints 

1. It is a known limitation of TimeSync that change process labels are not able to be 
recorded for the first year of the trajectory (1984 in the case of most plots for the 
LCMAP CONUS Reference Data). Therefore, this attribute is blank for the first 
year of collection for each plot and any change processes that occurred in that 
year are not able to be recorded.  

2. Plots that lacked Landsat imagery for some year(s) at the beginning of the 
collection period resulted in plots without the full range of data. This is a rare 
occurrence within the datasets. TimeSync is dependent on the availability of 
Landsat imagery to display trajectory information and collect attributes for a given 
year. If there are no suitable quality Landsat images for year(s) at the beginning 
of the trajectory, attributes cannot be recorded until the first year of available 
data.  

3. Interpreters had to evaluate a variety of characteristics and apply various 
guidelines and definitions in determining the appropriate labels to record for each 
plot in a given year. These rules and definitions are not always clear and intuitive 
based on simply the labels present in the dataset. For example, multiple criteria 
are required for a plot to be eligible for the Forest land use label; it was not based 
only on the presence of Trees as a cover within the plot. Users should refer to 
Pengra et al. (2020) for a full explanation of the data creation process and the 
associated Joint Response Design (JRD) for descriptions of the land cover, land 
use and change process variables collected for this product.  

4. The presence or absence of a disturbance change process is not necessarily 
associated with a change in land cover. For example, a Rangeland area that is 
impacted by a Fire change process may remain Grass/Shrub land cover both 
before and after the event if the cover composition is not sufficiently impacted by 
the disturbance event. Likewise, a change in use or cover does not necessitate a 
change process be indicated. Land cover and/or land use can change without 
meeting the definition of any of the change processes within the JRD.  

5. Land cover was recorded only if it constituted at least 10% of the area of the plot 
with one specialized exception. The definition of Barren for LCMAP Science 
Products states that the plot has <10% total vegetation, regardless of type. Plots 
that are Dominant Land Cover Barren but have at least 10% (total) vegetation 
have the most common vegetation present in the plot recorded as the Secondary 
Land Cover, even if that cover does not (individually) account for >10% of the 
plot composition. For example, a plot that is 80% Barren, 8% Grass/forb/herb, 
6% Shrubs, and 6% Trees will record only a secondary cover of Grass/forb/herb 
to indicate that the plot has >10% vegetation, even though none of the secondary 
land cover types account for >10% individually.  
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Section 5 Product Access 

LCMAP Reference Data Products are accessible through the USGS Science Data 
Catalog (https://data.usgs.gov/datacatalog/). 

5.1 Citation Information 
There are no restrictions on the use of the LCMAP Reference Data Products. It is not a 
requirement of data use, but the following citation may be used in publication or 
presentation materials to acknowledge the USGS as a data source and to credit the 
original research. 
 
LCMAP Reference Data Products courtesy of the U.S. Geological Survey Earth 
Resources Observation and Science Center. 
 
Pengra, B.W., Stehman, S.V., Horton, J.A., Dockter, D.J., Schroeder, T.A., Yang, Z., 
Hernandez, A.J., Healey, S.P., Cohen, W.B., Finco, M.V., Gay, C., Houseman, I.W. 
(2020). LCMAP Reference Data Product 1984-2018 land cover, land use and change 
process attributes: U.S. Geological Survey data release, 
https://doi.org/10.5066/P9ZWOXJ7  
 
Pengra, B.W., Stehman, S.V., Horton, J.A. (2021). LCMAP CONUS Intensification 
Reference Data Product 1984-2018 land cover, land use and change process attributes: 
U.S. Geological Survey data release, https://doi.org/10.5066/P9QA5Q25 
 
Pengra, B.W., Stehman, S.V., Horton, J.A. (2020). LCMAP Hawaii Reference Data 
Product 2000–2019 land cover, land use and change process attributes: U.S. 
Geological Survey data release, https://doi.org/10.5066/P9X42T97 
 
Reprints or citations of papers or oral presentations based on USGS data are welcome 
to help the USGS stay informed of how data are being used. These can be sent to the 
contact information provided in Section 6. 
 

https://data.usgs.gov/datacatalog/
https://doi.org/10.5066/P9ZWOXJ7
https://doi.org/10.5066/P9QA5Q25
https://doi.org/10.5066/P9X42T97


 - 18 - LSDS-1621 
Version 2.0 

Section 6 User Services 

LCMAP Products and associated interfaces are supported by USGS User Services staff 
at the USGS Earth Resources Observation and Science (EROS) Center. Questions or 
comments regarding LCMAP Products or interfaces are welcome. Email can be sent to 
the USGS User Services address with the topic indicated in the subject line. 
 
USGS User Services 
605-594-6151 
1-800-252-4547 
custserv@usgs.gov 
 
User support is available Monday through Friday from 8:00 a.m. – 4:00 p.m. Central 
Time. Inquiries received outside of these hours are addressed during the next business 
day. 
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Appendix A Default File Characteristics 
Description Example File Size 

(MB) 
Example File Name 

Reference data attributes 65 LCMAP_CU_20200315_V01_REF.csv 
Reference data attributes 30 LCMAP_CU_20200315_V01_REF.xlsx 
Reference data plot 
locations 

4.43 LCMAP_CU_20200315_V01_REF.shp 

Stratification map 16900 LCMAP_CU_INT_StrataMap.tif 
Metadata 0.07 LCMAP_CU_20200315_V01_REF.xml 

Table A-1. LCMAP Reference Data default file characteristics 
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Appendix B Example Metadata 
Metadata: 
  Identification_Information: 
    Citation: 
      Citation_Information: 
        Originator: U.S. Geological Survey (USGS) Earth Resources Observation 
and Science (EROS) Center 
        Originator: Bruce W. Pengra 
        Originator: Josephine A. Horton 
        Publication_Date: 2020 
        Title: LCMAP Reference Data Product 1984-2018 land cover and land use 
attributes aggregate data and metadata 
        Geospatial_Data_Presentation_Form: data collection 
        Online_Linkage: https://doi.org/10.5066/P9ZWOXJ7 
        Larger_Work_Citation: 
          Citation_Information: 
            Originator: U.S. Geological Survey (USGS) Earth Resources Center 
            Publication_Date: 2020 
            Title: Land Change Monitoring, Assessment, and Projection (LCMAP) 
Version 1 Science Products 
            Geospatial_Data_Presentation_Form: vector digital data 
            Other_Citation_Details: doi:10.5066/P9W1TO6E 
            Online_Linkage: https://earthexplorer.usgs.gov/ 
    Description: 
      Abstract: 
        This product contains plot location data in a .shp format as well as 
annual land cover, land use, and change process variables for each reference 
data plot in a separate .csv table.  The same information available in 
the.csv file is also provided in a .xlsx format.  
 
        The LCMAP Reference Data Product was utilized for evaluation and 
validation of the Land Change Monitoring, Assessment, and Projection (LCMAP) 
land cover and land cover change products. The LCMAP Reference Data Product 
includes the collection of an independent dataset of 25,000 randomly-
distributed 30-meter by 30-meter plots across the conterminous United States 
(CONUS). This dataset was collected via manual image interpretation to aid in 
validation of the land cover and land cover change products as well as area 
estimates. The LCMAP Reference Data Product collected variables related to 
primary and secondary land use, primary and secondary land cover(s), change 
processes, and other ancillary variables annually across CONUS from 1984-
2018. 
      Purpose: Dataset displays the location of the 25,000 30-meter by 30-
meter pixels used as reference data plots for validation of the Land Change 
Monitoring, Assessment, and Projection (LCMAP) Version 1 Science Products and 
the associated annual land cover, land use, and land change attributes 
collected via manual interpretation. 
      Supplemental_Information: 
        Suggested citation:   
        Pengra, B. W., Stehman, S. V., Horton, J. A., Dockter, D. J., 
Schroeder, T. A., Yang, Z., Hernandez, A. J., Healey, S. P., Cohen, W. B.,  
Finco, M. V., Gay, C., Houseman, I. W. (2020). LCMAP Reference Data Product 
1984-2018 land cover, land use and change process attributes: U.S. Geological 
Survey data release, https://doi.org/10.5066/P9ZWOXJ7. 
    Time_Period_of_Content: 
      Time_Period_Information: 
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        Range_of_Dates/Times: 
          Beginning_Date: 19840101 
          Ending_Date: 20181231 
      Currentness_Reference: observed 
    Status: 
      Progress: Complete 
      Maintenance_and_Update_Frequency: None planned 
    Spatial_Domain: 
      Bounding_Coordinates: 
        West_Bounding_Coordinate: -127.8408 
        East_Bounding_Coordinate: -65.5079 
        North_Bounding_Coordinate: 51.4603 
        South_Bounding_Coordinate: 22.8563 
    Keywords: 
      Theme: 
        Theme_Keyword_Thesaurus: ISO 19115 Topic Category 
        Theme_Keyword: environment 
        Theme_Keyword: location 
      Theme: 
        Theme_Keyword_Thesaurus: None 
        Theme_Keyword: Landsat 
        Theme_Keyword: LCMAP 
        Theme_Keyword: Land Change Monitoring, Assessment, and Projection 
      Theme: 
        Theme_Keyword_Thesaurus: USGS Thesaurus 
        Theme_Keyword: land use and land cover 
        Theme_Keyword: time series datasets 
        Theme_Keyword: land use change 
        Theme_Keyword: image analysis 
      Place: 
        Place_Keyword_Thesaurus: Common geographic areas 
        Place_Keyword: United States 
    Access_Constraints: None.  Please see 'Distribution Info' for details. 
    Use_Constraints: None.  Users are advised to read the dataset's metadata 
thoroughly to understand appropriate use and data limitations. 
    Point_of_Contact: 
      Contact_Information: 
        Contact_Organization_Primary: 
          Contact_Organization: U.S. Geological Survey (USGS) Earth Resources 
Observation and Science (EROS) Center 
        Contact_Position: Customer Service 
        Contact_Address: 
          Address_Type: mailing and physical 
          Address: 47914 252nd Street 
          City: Sioux Falls 
          State_or_Province: SD 
          Postal_Code: 57198 
          Country: United States 
        Contact_Voice_Telephone: 800-252-4547 
        Contact_Electronic_Mail_Address: custserv@usgs.gov 
    Data_Set_Credit: Thanks also to the interpreters who worked on this data 
collection: Bruce Pengra, Josephine Horton, Daryn Dockter, Roger Auch, Janis 
Taylor, Steve Kambly, Alexandra Hernandez, Ellie Leydsman, Mikala Solos, 
Tommy Thompson, Dalton Newbold and Helen Zhong. 
    Native_Data_Set_Environment: Data creation and collection was conducted 
on a desktop computer using a Windows 10 operating system and the programs: 
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ArcMap 10.x, Microsoft Office 2016, QGIS Desktop 2.18.4, and Goggle Earth 
Pro. 
    Cross_Reference: 
      Citation_Information: 
        Originator: U.S. Geological Survey (USGS) Earth Resources Observation 
and Science (EROS) Center 
        Publication_Date: 2020 
        Title: LCMAP Reference Data Product Guide 
        Geospatial_Data_Presentation_Form: publication 
        Online_Linkage: https://www.usgs.gov/media/files/lcmap-reference-
data-product-guide 
    Cross_Reference: 
      Citation_Information: 
        Originator: U.S. Geological Survey (USGS) Earth Resources Observation 
and Science (EROS) Center 
        Publication_Date: 2020 
        Title: LCMAP_US_20200214_V01_REF.shp 
        Geospatial_Data_Presentation_Form: vector digital data 
        Online_Linkage: https://doi.org/10.5066/P9ZWOXJ7 
    Cross_Reference: 
      Citation_Information: 
        Originator: U.S. Geological Survey (USGS) Earth Resources Observation 
and Science (EROS) Center 
        Publication_Date: 2020 
        Title: LCMAP_US_20200214_V01_REF.csv 
        Geospatial_Data_Presentation_Form: comma delimited text file 
        Online_Linkage: https://doi.org/10.5066/P9ZWOXJ7 
    Cross_Reference: 
      Citation_Information: 
        Originator: U.S. Geological Survey (USGS) Earth Resources Observation 
and Science (EROS) Center 
        Publication_Date: 2020 
        Title: LCMAP_US_20200214_V01_REF.xlsx 
        Geospatial_Data_Presentation_Form: spreadsheet 
        Online_Linkage: https://doi.org/10.5066/P9ZWOXJ7 
    Cross_Reference: 
      Citation_Information: 
        Originator: Bruce W. Pengra 
        Originator: Stephen V. Stehman 
        Originator: Josephine A. Horton 
        Originator: Daryn J. Dockter 
        Originator: Todd A. Schroeder 
        Originator: Zhiqiang Yang 
        Originator: Warren B. Cohen 
        Originator: Sean P. Healey 
        Originator: Thomas R. Loveland 
        Publication_Date: 20200301 
        Title: Quality control and assessment of interpreter consistency of 
annual land cover reference data in an operational national monitoring 
program 
        Geospatial_Data_Presentation_Form: publication 
        Series_Information: 
          Series_Name: Remote Sensing of Environment 
          Issue_Identification: vol. 238 
        Publication_Information: 
          Publication_Place: n/a 
          Publisher: Elsevier BV 
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        Other_Citation_Details: ppg. 111261 
        Online_Linkage: https://doi.org/10.1016/j.rse.2019.111261 
    Cross_Reference: 
      Citation_Information: 
        Originator: Jesslyn F. Brown 
        Originator: Heather J. Tollerud 
        Originator: Christopher P. Barber 
        Originator: Qiang Zhou 
        Originator: John L. Dwyer 
        Originator: James E. Vogelmann 
        Originator: Thomas R. Loveland 
        Originator: Curtis E. Woodcock 
        Originator: Stephen V. Stehman 
        Originator: Zhe Zhu 
        Originator: Bruce W. Pengra 
        Originator: Kelcy Smith 
        Originator: Josephine A. Horton 
        Originator: George Xian 
        Originator: Roger F. Auch 
        Originator: Terry L. Sohl 
        Originator: Kristi L. Sayler 
        Originator: Alisa L. Gallant 
        Originator: Daniel Zelenak 
        Originator: Ryan R. Reker 
        Originator: Jennifer Rover 
        Publication_Date: 20200301 
        Title: Lessons learned implementing an operational continuous United 
States national land change monitoring capability: The Land Change 
Monitoring, Assessment, and Projection (LCMAP) approach 
        Geospatial_Data_Presentation_Form: publication 
        Series_Information: 
          Series_Name: Remote Sensing of Environment 
          Issue_Identification: vol. 238 
        Publication_Information: 
          Publication_Place: n/a 
          Publisher: Elsevier BV 
        Other_Citation_Details: ppg. 111356 
        Online_Linkage: https://doi.org/10.1016/j.rse.2019.111356 
    Cross_Reference: 
      Citation_Information: 
        Originator: John L. Dwyer 
        Originator: David P. Roy 
        Originator: Brian Sauer 
        Originator: Calli B. Jenkerson 
        Originator: Hankui K. Zhang 
        Originator: Leo Lymburner 
        Publication_Date: 20180828 
        Title: Analysis Ready Data: Enabling Analysis of the Landsat Archive 
        Geospatial_Data_Presentation_Form: publication 
        Other_Citation_Details: Dwyer, J. L., Roy, D. P., Sauer, B., 
Jenkerson, C. B., Zhang, H. K. K., & Lymburner, L. (2018). Analysis Ready 
Data: Enabling Analysis of the Landsat Archive. Remote Sensing, 10(9). 
doi:10.3390/rs10091363 
        Online_Linkage: https://doi.org/10.3390/rs10091363 
  Data_Quality_Information: 
    Attribute_Accuracy: 
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      Attribute_Accuracy_Report: No formal attribute accuracy tests were 
conducted. 
    Logical_Consistency_Report: No formal logical accuracy tests were 
conducted. 
    Completeness_Report: Data set is considered complete for the information 
presented, as described in the abstract. Users are advised to read the rest 
of the metadata record carefully for additional details. 
    Positional_Accuracy: 
      Horizontal_Positional_Accuracy: 
        Horizontal_Positional_Accuracy_Report: A formal accuracy assessment 
of the horizontal positional information in the data sets have not been 
conducted. 
      Vertical_Positional_Accuracy: 
        Vertical_Positional_Accuracy_Report: A formal accuracy assessment of 
the vertical positional information in the data sets have not been conducted. 
    Lineage: 
      Source_Information: 
        Source_Citation: 
          Citation_Information: 
            Originator: U.S. Geological Survey (USGS) Earth Resources 
Observation and Science (EROS) Center 
            Publication_Date: 20170510 
            Title: Landsat Analysis Ready Data (ARD) 
            Geospatial_Data_Presentation_Form: remote-sensing image 
            Other_Citation_Details: Dwyer, J., Roy, D. P., Sauer, B., 
Jenkerson, C., Zhang, H., & Lymburner, L. (2018). Analysis Ready Data: 
Enabling Analysis of the Landsat Archive. Remote Sensing, 10(9). 
doi:10.3390/rs10091363 
            Online_Linkage: https://earthexplorer.usgs.gov/ 
        Type_of_Source_Media: Digital and/or Hardcopy 
        Source_Time_Period_of_Content: 
          Time_Period_Information: 
            Range_of_Dates/Times: 
              Beginning_Date: 19821213 
              Ending_Date: 20150901 
          Source_Currentness_Reference: publication date 
        Source_Citation_Abbreviation: Landsat Analysis Ready Data (ARD) 
        Source_Contribution: Provided plot centroid locations 
      Process_Step: 
        Process_Description: Step 1: Centroid for each pixel in the 
conterminous United States (CONUS) Landsat Analysis Ready Data (ARD) was 
located and random number assigned to each. 
        Source_Used_Citation_Abbreviation: Landsat ARD 
        Process_Date: 20150801 
      Process_Step: 
        Process_Description: Step 2: Pixel centroids and numbers created in 
Step 1 were sorted into numerical order and the first 250,000 were selected 
for plot boundary creation. 
        Process_Date: 20150901 
      Process_Step: 
        Process_Description: Step 3: 15m round buffers were created around 
each of the Step 2 centroid points in ArcMap. 
        Process_Date: 20150901 
      Process_Step: 
        Process_Description: Step 4: The "Feature Envelope to Polygon " 
function in ArcMap was used to create sample plot polygons aligned with the 
pixels of the LCMS/LCMAP grid was performed on the output from Step 3. 
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        Process_Date: 20150901 
      Process_Step: 
        Process_Description: Step 5: 25,000 of the created plot outlines were 
dispersed among image interpreters and attributes related to land cover, land 
use, and change processes were collected.  The collection criteria and 
quality processes are described in detail in Pengra et al., 2020 and the 
LCMAP Reference Data Product Guide.  These collected attributes were 
collected for each year 1984-2018 and stored in a .csv table. 
        Process_Date: 20200210 
  Spatial_Reference_Information: 
    Horizontal_Coordinate_System_Definition: 
      Planar: 
        Map_Projection: 
          Map_Projection_Name: Albers Conical Equal Area 
          Albers_Conical_Equal_Area: 
            Standard_Parallel: 29.5 
            Standard_Parallel: 45.5 
            Longitude_of_Central_Meridian: -96.0 
            Latitude_of_Projection_Origin: 23.0 
            False_Easting: 0.0 
            False_Northing: 0.0 
        Planar_Coordinate_Information: 
          Planar_Coordinate_Encoding_Method: coordinate pair 
          Coordinate_Representation: 
            Abscissa_Resolution: 0.6096 
            Ordinate_Resolution: 0.6096 
          Planar_Distance_Units: meters 
      Geodetic_Model: 
        Horizontal_Datum_Name: WGS_1984 
        Ellipsoid_Name: WGS_84 
        Semi-major_Axis: 6378137.0 
        Denominator_of_Flattening_Ratio: 298.257223563 
  Entity_and_Attribute_Information: 
    Detailed_Description: 
      Entity_Type: 
        Entity_Type_Label: LCMAP_US_20200214_V01_REF.shp Attribute Table 
        Entity_Type_Definition: Shapefile of LCMAP Reference Data sample plot 
locations. 
        Entity_Type_Definition_Source: Producer Defined 
      Attribute: 
        Attribute_Label: FID 
        Attribute_Definition: Internal feature number. 
        Attribute_Definition_Source: ESRI 
        Attribute_Domain_Values: 
          Unrepresentable_Domain: Sequential unique whole numbers that are 
automatically generated. 
      Attribute: 
        Attribute_Label: Shape 
        Attribute_Definition: Feature geometry. 
        Attribute_Definition_Source: ESRI 
        Attribute_Domain_Values: 
          Unrepresentable_Domain: Coordinates defining the features. 
      Attribute: 
        Attribute_Label: x 
        Attribute_Definition: Location of the centroid of the polygon on the 
x-axis. 
        Attribute_Definition_Source: Producer Defined 
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        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: -2356800 
            Range_Domain_Maximum: 2249610 
      Attribute: 
        Attribute_Label: y 
        Attribute_Definition: Location of the centroid of the polygon on the 
y-axis. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 267720 
            Range_Domain_Maximum: 3159900 
      Attribute: 
        Attribute_Label: plotid 
        Attribute_Definition: Unique identifier assigned to each individual 
reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 1 
            Range_Domain_Maximum: 25000 
    Detailed_Description: 
      Entity_Type: 
        Entity_Type_Label: LCMAP_US_20200430_V01_REF.csv 
        Entity_Type_Definition: Comma Separated Value (CSV) file containing 
various collected attributes about land cover, land use and change processes 
for  LCMAP Reference Data sample plot locations. 
        Entity_Type_Definition_Source: Producer Defined 
      Attribute: 
        Attribute_Label: plotid 
        Attribute_Definition: Unique identifier assigned to each individual 
reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 1 
            Range_Domain_Maximum: 25000 
      Attribute: 
        Attribute_Label: x 
        Attribute_Definition: Location of the centroid of the polygon on the 
x-axis. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: -2356800 
            Range_Domain_Maximum: 2249610 
      Attribute: 
        Attribute_Label: y 
        Attribute_Definition: Location of the centroid of the polygon on the 
y-axis. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 267720 
            Range_Domain_Maximum: 3159900 
      Attribute: 
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        Attribute_Label: image_year 
        Attribute_Definition: Calendar year for the attribute. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 1984 
            Range_Domain_Maximum: 2018 
      Attribute: 
        Attribute_Label: dominant_landuse 
        Attribute_Definition: Land use that is the majority (percentage) of 
the individual reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Rangeland 
            Enumerated_Domain_Value_Definition: This class includes any area 
that is either a.) Rangeland, where vegetation is a mix of native grasses, 
shrubs, forbs and grass-like plants largely arising from natural factors and 
processes such as rainfall, temperature, elevation and fire, although limited 
management may include prescribed burning as well as grazing by domestic and 
wild herbivores; or b.) Pasture, where vegetation may range from mixed, 
largely natural grasses, forbs and herbs to more managed vegetation dominated 
by grass species that have been seeded and managed to maintain near 
monoculture. Pasture management may include seeding, and more intensive 
grazing, and sometimes includes fertilization and irrigation. Also included 
in the Rangeland use class are any areas where limited water availability and 
seasonally cold temperatures have naturally led to the dominance of grasses, 
forbs and herbs minus the aid of human management and livestock grazing. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Land covered by man-made 
structures (e.g. high density residential, commercial, industrial, mining or 
transportation), or a mixture of both vegetation (including trees) and 
structures (e.g., low density residential, lawns, recreational facilities, 
cemeteries, transportation and utility corridors, etc.), including any land 
functionally altered by human activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Agriculture 
            Enumerated_Domain_Value_Definition: 
              Land used for the production of food, fiber and fuels which is 
in either a vegetated or non-vegetated state. This includes but is not 
limited to cultivated and uncultivated croplands, hay lands, 
              orchards, vineyards, confined livestock operations, and areas 
planted for production of fruits, nuts or berries. Roads used primarily for 
agricultural use (i.e. not used for public transport from town to town) are 
considered agriculture land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Forest 
            Enumerated_Domain_Value_Definition: Land that is planted or 
naturally vegetated and which contains (or is likely to contain) 10% or 
greater tree cover at some time during a near-term successional sequence. 
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This may include deciduous, evergreen and/or mixed categories of natural 
forest, forest plantations, and woody wetlands. To meet the definition of 
forest, trees (or the ground area with potential for trees) must be a minimum 
of 1 acre in size (i.e. approximately >= 5 contiguous Landsat pixels) and at 
least 120 feet wide (i.e. approximately 1 Landsat pixel). Patches of 5 or 
more adjoining pixels can take any shape including linear. In addition to 
meeting the size/shape criteria, there should also be no evidence that 
management (e.g., mowing, paving) has suppressed or inhibited natural 
regeneration. Forest roads (i.e. those that are not used for public transport 
from town to town), are considered forest land use. Actively managed 
Christmas tree farms (or tree nurseries), orchards and vineyards are 
considered agriculture. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Lands which are perennially 
covered with snow and ice, water, salt flats and other undeclared classes. 
Water includes rivers, streams, canals, ponds, lakes, reservoirs, bays, or 
oceans. Other can also be used if trees occupy a majority of the 1-pixel plot 
area but neither the forest use nor developed land use definitions are met. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Non-forest Wetland 
            Enumerated_Domain_Value_Definition: Lands adjacent to or within a 
visible water table (either permanently or seasonally saturated) dominated by 
shrubs or persistent emergents. The wetland must be at least 0.5 acres in 
size (i.e. approximately >= 2 contiguous Landsat pixels). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: secondary_landuse 
        Attribute_Definition: Land use that is the second-highest 
(percentage) of the individual reference plot. Must account for at least 10% 
of the plot to be recorded and cannot be the same as the dominant land use. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Forest 
            Enumerated_Domain_Value_Definition: Land that is planted or 
naturally vegetated and which contains (or is likely to contain) 10% or 
greater tree cover at some time during a near-term successional sequence. 
This may include deciduous, evergreen and/or mixed categories of natural 
forest, forest plantations, and woody wetlands. To meet the definition of 
forest, trees (or the ground area with potential for trees) must be a minimum 
of 1 acre in size (i.e. approximately >= 5 contiguous Landsat pixels) and at 
least 120 feet wide (i.e. approximately 1 Landsat pixel). Patches of 5 or 
more adjoining pixels can take any shape including linear. In addition to 
meeting the size/shape criteria, there should also be no evidence that 
management (e.g., mowing, paving) has suppressed or inhibited natural 
regeneration. Forest roads (i.e. those that are not used for public transport 
from town to town), are considered forest land use. Actively managed 
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Christmas tree farms (or tree nurseries), orchards and vineyards are 
considered agriculture. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Rangeland 
            Enumerated_Domain_Value_Definition: This class includes any area 
that is either a.) Rangeland, where vegetation is a mix of native grasses, 
shrubs, forbs and grass-like plants largely arising from natural factors and 
processes such as rainfall, temperature, elevation and fire, although limited 
management may include prescribed burning as well as grazing by domestic and 
wild herbivores; or b.) Pasture, where vegetation may range from mixed, 
largely natural grasses, forbs and herbs to more managed vegetation dominated 
by grass species that have been seeded and managed to maintain near 
monoculture. Pasture management may include seeding, and more intensive 
grazing, and sometimes includes fertilization and irrigation. Also included 
in the Rangeland use class are any areas where limited water availability and 
seasonally cold temperatures have naturally led to the dominance of grasses, 
forbs and herbs minus the aid of human management and livestock grazing. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Non-forest Wetland 
            Enumerated_Domain_Value_Definition: Lands adjacent to or within a 
visible water table (either permanently or seasonally saturated) dominated by 
shrubs or persistent emergents. The wetland must be at least 0.5 acres in 
size (i.e. approximately >= 2 contiguous Landsat pixels). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Agriculture 
            Enumerated_Domain_Value_Definition: 
              Land used for the production of food, fiber and fuels which is 
in either a vegetated or non-vegetated state. This includes but is not 
limited to cultivated and uncultivated croplands, hay lands, 
              orchards, vineyards, confined livestock operations, and areas 
planted for production of fruits, nuts or berries. Roads used primarily for 
agricultural use (i.e. not used for public transport from town to town) are 
considered agriculture land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Land covered by man-made 
structures (e.g. high density residential, commercial, industrial, mining or 
transportation), or a mixture of both vegetation (including trees) and 
structures (e.g., low density residential, lawns, recreational facilities, 
cemeteries, transportation and utility corridors, etc.), including any land 
functionally altered by human activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Lands which are perennially 
covered with snow and ice, water, salt flats and other undeclared classes. 
Water includes rivers, streams, canals, ponds, lakes, reservoirs, bays, or 
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oceans. Other can also be used if trees occupy a majority of the 1-pixel plot 
area but neither the forest use nor developed land use definitions are met. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: dominant_landuse_notes 
        Attribute_Definition: Additional details related to the dominant land 
use. Land use selected impacts what options are available for selection and 
selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: wetland 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also occurs where constant or recurrent shallow 
inundation or saturation of water is a determining factor in shaping the 
physical characteristics of the underlying vegetation and soils. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: rowCrop 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features Grass/forb/herb row crops. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: orchardTreeFarm 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features orchards, vineyards, etc.  
Land cover should be based on the specific cover elements observed. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: mining 
            Enumerated_Domain_Value_Definition: Used to indicate the presence 
of strip mining, open-pit mining, oil and gas pads, quarries, or mountain top 
removal Mining activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: secondary_landuse_notes 
        Attribute_Definition: Additional details related to the secondary 
land use. Land use impacts what options are available for selection and 
selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: wetland 
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            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also occurs where constant or recurrent shallow 
inundation or saturation of water is a determining factor in shaping the 
physical characteristics of the underlying vegetation and soils. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: rowCrop 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features Grass/forb/herb row crops. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: mining 
            Enumerated_Domain_Value_Definition: Used to indicate the presence 
of strip mining, open-pit mining, oil and gas pads, quarries, or mountain top 
removal Mining activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: orchardTreeFarm 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features orchards, vineyards, etc.  
Land cover should be based on the specific cover elements observed. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: dominant_landcover 
        Attribute_Definition: Land cover that is the majority (percentage) of 
the individual reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Barren 
            Enumerated_Domain_Value_Definition: Land composed of bare soil 
exposed by disturbance, as well as perennially barren areas such as deserts, 
playas, rock outcroppings (including minerals and other geologic materials 
exposed by surface mining activities), sand dunes, salt flats, and beaches. 
Roads made of dirt and gravel are also considered barren. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Impervious 
            Enumerated_Domain_Value_Definition: Land covered with man-made 
materials that water cannot penetrate, such as paved roads, rooftops, and 
parking lots. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Grass/forb/herb 
            Enumerated_Domain_Value_Definition: Land covered by perennial 
grasses, forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Trees 
            Enumerated_Domain_Value_Definition: Land composed of live or 
standing dead trees. 
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            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Water 
            Enumerated_Domain_Value_Definition: Land covered by water. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Shrubs 
            Enumerated_Domain_Value_Definition: Land vegetated with shrubs. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Snow/ice 
            Enumerated_Domain_Value_Definition: Land covered by snow and ice. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: second_landcover 
        Attribute_Definition: Land cover(s) that is not the highest 
(percentage) of the individual reference plot but account for at least 10% of 
the plot and cannot be the same as the dominant land cover. Multiple 
secondary land covers may be selected if each (individually) account for >10% 
of the plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: naturalBarren 
            Enumerated_Domain_Value_Definition: Land composed of bare soil 
exposed by disturbance, as well as perennially barren areas such as deserts, 
playas, rock outcroppings (including minerals and other geologic materials 
exposed by surface mining activities), sand dunes, salt flats, and beaches. 
Roads made of dirt and gravel are also considered barren. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: shrubs 
            Enumerated_Domain_Value_Definition: Land vegetated with shrubs. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: grassForbHerb 
            Enumerated_Domain_Value_Definition: Land covered by perennial 
grasses, forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: trees 
            Enumerated_Domain_Value_Definition: Land composed of live or 
standing dead trees. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
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            Enumerated_Domain_Value: impervious 
            Enumerated_Domain_Value_Definition: Land covered with man-made 
materials that water cannot penetrate, such as paved roads, rooftops, and 
parking lots. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: water 
            Enumerated_Domain_Value_Definition: Land covered by water. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: snowIce 
            Enumerated_Domain_Value_Definition: Land covered by snow and ice. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: change_process 
        Attribute_Definition: Type of disturbance (or lack of disturbance) 
that occurred in any portion of the plot in a calendar year. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Stable 
            Enumerated_Domain_Value_Definition: Land where no significant 
change is evident in the spectral response and the trend is essentially flat. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Mechanical 
            Enumerated_Domain_Value_Definition: Non-forest land where trees, 
shrubs or other vegetation has been mechanically severed or removed by 
chaining, scraping, brush sawing, bulldozing, or any other methods of non-
forest vegetation removal. Mechanical is also used when non-forest land 
(either in a vegetated or non-vegetated state) is cleared for development or 
previously built-up land (e.g. concreate parking lot) is intensified with new 
structures. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Growth/Recovery 
            Enumerated_Domain_Value_Definition: Land exhibiting an increase 
in vegetation cover due to growth and succession over one or more years. For 
these changes to be considered growth/recovery, spectral values should 
closely adhere to an increasing trend line (e.g. a positive slope that would, 
if extended to ~20 years, be on the order of .10 units of NDVI) which 
persists for several years. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Spectral Decline 
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            Enumerated_Domain_Value_Definition: Land where the spectral 
signal shows a trend in one or more of the spectral bands or indices but the 
trend is not associated with the visible loss of leaves or woody vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Harvest 
            Enumerated_Domain_Value_Definition: Forest land where trees, 
shrubs or other vegetation have been severed or removed by anthropogenic 
means. Examples include clearcutting, salvage logging after fire or insect 
outbreaks, thinning and other forest management prescriptions (e.g. 
shelterwood/seedtree harvest). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Debris 
            Enumerated_Domain_Value_Definition: Land altered by natural 
material movement associated with landslides, avalanches, volcanoes, debris 
flows, etc. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Fire 
            Enumerated_Domain_Value_Definition: Land altered by fire, 
regardless of the cause of the ignition (natural or anthropogenic), severity, 
or land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Structural Decline 
            Enumerated_Domain_Value_Definition: Land where trees or other 
woody vegetation is physically altered by unfavorable growing conditions 
brought on by non-anthropogenic or non-mechanical factors, most likely from 
insects, disease, drought, acid rain, etc. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Wind 
            Enumerated_Domain_Value_Definition: Land (regardless of use) 
where vegetation is altered by wind from hurricanes, tornados, storms and 
other severe weather events including freezing rain from ice storms. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Hydrology 
            Enumerated_Domain_Value_Definition: Land where flooding has 
significantly altered woody cover or other land cover elements. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Land where the spectral trend 
or other supporting evidence suggests a disturbance or change event has 
occurred but the definitive cause cannot be determined or the type of change 
fails to meet any of the change process categories defined above. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
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        Attribute_Label: change_process_notes 
        Attribute_Definition: Additional details related to the change 
process. Change process selected impacts what options are available for 
selection and selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: clearcut 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also undergoes the complete removal of all 
trees/vegetation from at least 30% site. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: thinning 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also undergoes the partial removal of 
trees/vegetation but with some proportion of residual trees/vegetation left 
behind. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: prescribed 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Fire shows clear evidence that the fire was a 
controlled/managed/prescribed burn event. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: natural 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Fire shows clear evidence that the fire was not a 
controlled/managed/prescribed burn event. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: reserviorLakeFlux 
            Enumerated_Domain_Value_Definition: Used to record specific 
evidence of water fluctuations (which include swampy areas or lake/reservoir 
edges which rise and fall due to changes in climate or management). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: sitePrepFire 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also shows evidence that vegetation and debris 
remaining after clearcutting were burned to ready the site for planting. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: flooding 
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            Enumerated_Domain_Value_Definition: Used to record specific 
evidence of flooding. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: LCMAP 
        Attribute_Definition: LCMAP Reference Data land cover label assigned 
to the plot for that year based on a crosswalk of the various attributes 
collected. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Grass/Shrub 
            Enumerated_Domain_Value_Definition: Land predominantly covered 
with shrubs and perennial or annual natural and domesticated grasses (e.g. 
pasture), forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Areas of intensive use with 
much of the land covered with structures (e.g. high-density residential, 
commercial, industrial, mining, or transportation), or less intensive uses 
where the land cover matrix includes vegetation, bare ground, and structures 
(e.g. low-density residential, recreational facilities, cemeteries, 
transportation/utility corridors, etc.), including any land functionality 
related to the developed or built-up activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Cropland 
            Enumerated_Domain_Value_Definition: Land in either a vegetated or 
unvegetated state used in production of food, fiber, and fuels. This includes 
cultivated and uncultivated croplands, hay lands, orchards, vineyards, and 
confined livestock operations. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Tree Cover 
            Enumerated_Domain_Value_Definition: Tree-covered land where the 
tree cover density is greater than 10%. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Water 
            Enumerated_Domain_Value_Definition: Areas covered with water, 
such as streams, canals, lakes, reservoirs, bays, or oceans. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Wetland 
            Enumerated_Domain_Value_Definition: Lands where water saturation 
is the determining factor in soil characteristics, vegetation types, and 
animal communities. Wetlands may be composed of mosaics of water, bare soil, 
and herbaceous or wooded vegetated cover. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
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            Enumerated_Domain_Value: Barren 
            Enumerated_Domain_Value_Definition: Land composed of natural 
occurrences of soils, sand, or rocks where less than 10% of the area is 
vegetated. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Snow/Ice 
            Enumerated_Domain_Value_Definition: Land where accumulated snow 
and ice does not completely melt during the summer period (i.e. perennial 
ice/snow). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
    Detailed_Description: 
      Entity_Type: 
        Entity_Type_Label: LCMAP_US_20200430_V01_REF.xlsx 
(LCMAP_US_20200430_V01_REF) 
        Entity_Type_Definition: Excel Worksheet (XLSX) file containing 
various collected attributes about land cover, land use and change processes 
for  LCMAP Reference Data sample plot locations. 
        Entity_Type_Definition_Source: Producer Defined 
      Attribute: 
        Attribute_Label: plotid 
        Attribute_Definition: Unique identifier assigned to each individual 
reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 1 
            Range_Domain_Maximum: 25000 
      Attribute: 
        Attribute_Label: x 
        Attribute_Definition: Location of the centroid of the polygon on the 
x-axis. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: -2356800 
            Range_Domain_Maximum: 2249610 
      Attribute: 
        Attribute_Label: y 
        Attribute_Definition: Location of the centroid of the polygon on the 
y-axis. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 267720 
            Range_Domain_Maximum: 3159900 
      Attribute: 
        Attribute_Label: image_year 
        Attribute_Definition: Calendar year for the attribute. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Range_Domain: 
            Range_Domain_Minimum: 1984 
            Range_Domain_Maximum: 2018 
      Attribute: 
        Attribute_Label: dominant_landuse 
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        Attribute_Definition: Land use that is the majority (percentage) of 
the individual reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Rangeland 
            Enumerated_Domain_Value_Definition: This class includes any area 
that is either a.) Rangeland, where vegetation is a mix of native grasses, 
shrubs, forbs and grass-like plants largely arising from natural factors and 
processes such as rainfall, temperature, elevation and fire, although limited 
management may include prescribed burning as well as grazing by domestic and 
wild herbivores; or b.) Pasture, where vegetation may range from mixed, 
largely natural grasses, forbs and herbs to more managed vegetation dominated 
by grass species that have been seeded and managed to maintain near 
monoculture. Pasture management may include seeding, and more intensive 
grazing, and sometimes includes fertilization and irrigation. Also included 
in the Rangeland use class are any areas where limited water availability and 
seasonally cold temperatures have naturally led to the dominance of grasses, 
forbs and herbs minus the aid of human management and livestock grazing. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Land covered by man-made 
structures (e.g. high density residential, commercial, industrial, mining or 
transportation), or a mixture of both vegetation (including trees) and 
structures (e.g., low density residential, lawns, recreational facilities, 
cemeteries, transportation and utility corridors, etc.), including any land 
functionally altered by human activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Agriculture 
            Enumerated_Domain_Value_Definition: Land used for the production 
of food, fiber and fuels which is in either a vegetated or non-vegetated 
state. This includes but is not limited to cultivated and uncultivated 
croplands, hay lands, orchards, vineyards, confined livestock operations, and 
areas planted for production of fruits, nuts or berries. Roads used primarily 
for agricultural use (i.e. not used for public transport from town to town) 
are considered agriculture land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Forest 
            Enumerated_Domain_Value_Definition: Land that is planted or 
naturally vegetated and which contains (or is likely to contain) 10% or 
greater tree cover at some time during a near-term successional sequence. 
This may include deciduous, evergreen and/or mixed categories of natural 
forest, forest plantations, and woody wetlands. To meet the definition of 
forest, trees (or the ground area with potential for trees) must be a minimum 
of 1 acre in size (i.e. approximately >= 5 contiguous Landsat pixels) and at 
least 120 feet wide (i.e. approximately 1 Landsat pixel). Patches of 5 or 
more adjoining pixels can take any shape including linear. In addition to 
meeting the size/shape criteria, there should also be no evidence that 
management (e.g., mowing, paving) has suppressed or inhibited natural 
regeneration. Forest roads (i.e. those that are not used for public transport 
from town to town), are considered forest land use. Actively managed 
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Christmas tree farms (or tree nurseries), orchards and vineyards are 
considered agriculture. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Lands which are perennially 
covered with snow and ice, water, salt flats and other undeclared classes. 
Water includes rivers, streams, canals, ponds, lakes, reservoirs, bays, or 
oceans. Other can also be used if trees occupy a majority of the 1-pixel plot 
area but neither the forest use nor developed land use definitions are met. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Non-forest Wetland 
            Enumerated_Domain_Value_Definition: Lands adjacent to or within a 
visible water table (either permanently or seasonally saturated) dominated by 
shrubs or persistent emergents. The wetland must be at least 0.5 acres in 
size (i.e. approximately >= 2 contiguous Landsat pixels). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: secondary_landuse 
        Attribute_Definition: Land use that is the second-highest 
(percentage) of the individual reference plot. Must account for at least 10% 
of the plot to be recorded and cannot be the same as the dominant land use. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Forest 
            Enumerated_Domain_Value_Definition: Land that is planted or 
naturally vegetated and which contains (or is likely to contain) 10% or 
greater tree cover at some time during a near-term successional sequence. 
This may include deciduous, evergreen and/or mixed categories of natural 
forest, forest plantations, and woody wetlands. To meet the definition of 
forest, trees (or the ground area with potential for trees) must be a minimum 
of 1 acre in size (i.e. approximately >= 5 contiguous Landsat pixels) and at 
least 120 feet wide (i.e. approximately 1 Landsat pixel). Patches of 5 or 
more adjoining pixels can take any shape including linear. In addition to 
meeting the size/shape criteria, there should also be no evidence that 
management (e.g., mowing, paving) has suppressed or inhibited natural 
regeneration. Forest roads (i.e. those that are not used for public transport 
from town to town), are considered forest land use. Actively managed 
Christmas tree farms (or tree nurseries), orchards and vineyards are 
considered agriculture. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Rangeland 
            Enumerated_Domain_Value_Definition: This class includes any area 
that is either a.) Rangeland, where vegetation is a mix of native grasses, 
shrubs, forbs and grass-like plants largely arising from natural factors and 
processes such as rainfall, temperature, elevation and fire, although limited 
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management may include prescribed burning as well as grazing by domestic and 
wild herbivores; or b.) Pasture, where vegetation may range from mixed, 
largely natural grasses, forbs and herbs to more managed vegetation dominated 
by grass species that have been seeded and managed to maintain near 
monoculture. Pasture management may include seeding, and more intensive 
grazing, and sometimes includes fertilization and irrigation. Also included 
in the Rangeland use class are any areas where limited water availability and 
seasonally cold temperatures have naturally led to the dominance of grasses, 
forbs and herbs minus the aid of human management and livestock grazing. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Non-forest Wetland 
            Enumerated_Domain_Value_Definition: Lands adjacent to or within a 
visible water table (either permanently or seasonally saturated) dominated by 
shrubs or persistent emergents. The wetland must be at least 0.5 acres in 
size (i.e. approximately >= 2 contiguous Landsat pixels). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Agriculture 
            Enumerated_Domain_Value_Definition: Land used for the production 
of food, fiber and fuels which is in either a vegetated or non-vegetated 
state. This includes but is not limited to cultivated and uncultivated 
croplands, hay lands, orchards, vineyards, confined livestock operations, and 
areas planted for production of fruits, nuts or berries. Roads used primarily 
for agricultural use (i.e. not used for public transport from town to town) 
are considered agriculture land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Land covered by man-made 
structures (e.g. high density residential, commercial, industrial, mining or 
transportation), or a mixture of both vegetation (including trees) and 
structures (e.g., low density residential, lawns, recreational facilities, 
cemeteries, transportation and utility corridors, etc.), including any land 
functionally altered by human activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Lands which are perennially 
covered with snow and ice, water, salt flats and other undeclared classes. 
Water includes rivers, streams, canals, ponds, lakes, reservoirs, bays, or 
oceans. Other can also be used if trees occupy a majority of the 1-pixel plot 
area but neither the forest use nor developed land use definitions are met. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: dominant_landuse_notes 
        Attribute_Definition: Additional details related to the dominant land 
use. Land use selected impacts what options are available for selection and 
selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
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            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: wetland 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also occurs where constant or recurrent shallow 
inundation or saturation of water is a determining factor in shaping the 
physical characteristics of the underlying vegetation and soils. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: rowCrop 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features Grass/forb/herb row crops. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: orchardTreeFarm 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features orchards, vineyards, etc.  
Land cover should be based on the specific cover elements observed. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: mining 
            Enumerated_Domain_Value_Definition: Used to indicate the presence 
of strip mining, open-pit mining, oil and gas pads, quarries, or mountain top 
removal Mining activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: secondary_landuse_notes 
        Attribute_Definition: Additional details related to the secondary 
land use. Land use impacts what options are available for selection and 
selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: wetland 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also occurs where constant or recurrent shallow 
inundation or saturation of water is a determining factor in shaping the 
physical characteristics of the underlying vegetation and soils. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: rowCrop 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features Grass/forb/herb row crops. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
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            Enumerated_Domain_Value: mining 
            Enumerated_Domain_Value_Definition: Used to indicate the presence 
of strip mining, open-pit mining, oil and gas pads, quarries, or mountain top 
removal Mining activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: orchardTreeFarm 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Agriculture use also features orchards, vineyards, etc.  
Land cover should be based on the specific cover elements observed. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: dominant_landcover 
        Attribute_Definition: Land cover that is the majority (percentage) of 
the individual reference plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Barren 
            Enumerated_Domain_Value_Definition: Land composed of bare soil 
exposed by disturbance, as well as perennially barren areas such as deserts, 
playas, rock outcroppings (including minerals and other geologic materials 
exposed by surface mining activities), sand dunes, salt flats, and beaches. 
Roads made of dirt and gravel are also considered barren. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Impervious 
            Enumerated_Domain_Value_Definition: Land covered with man-made 
materials that water cannot penetrate, such as paved roads, rooftops, and 
parking lots. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Grass/forb/herb 
            Enumerated_Domain_Value_Definition: Land covered by perennial 
grasses, forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Trees 
            Enumerated_Domain_Value_Definition: Land composed of live or 
standing dead trees. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Water 
            Enumerated_Domain_Value_Definition: Land covered by water. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Shrubs 
            Enumerated_Domain_Value_Definition: Land vegetated with shrubs. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
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            Enumerated_Domain_Value: Snow/ice 
            Enumerated_Domain_Value_Definition: Land covered by snow and ice. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: second_landcover 
        Attribute_Definition: Land cover(s) that is not the highest 
(percentage) of the individual reference plot but account for at least 10% of 
the plot and cannot be the same as the dominant land cover. Multiple 
secondary land covers may be selected if each (individually) account for >10% 
of the plot. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: naturalBarren 
            Enumerated_Domain_Value_Definition: Land composed of bare soil 
exposed by disturbance, as well as perennially barren areas such as deserts, 
playas, rock outcroppings (including minerals and other geologic materials 
exposed by surface mining activities), sand dunes, salt flats, and beaches. 
Roads made of dirt and gravel are also considered barren. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: shrubs 
            Enumerated_Domain_Value_Definition: Land vegetated with shrubs. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: grassForbHerb 
            Enumerated_Domain_Value_Definition: Land covered by perennial 
grasses, forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: trees 
            Enumerated_Domain_Value_Definition: Land composed of live or 
standing dead trees. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: impervious 
            Enumerated_Domain_Value_Definition: Land covered with man-made 
materials that water cannot penetrate, such as paved roads, rooftops, and 
parking lots. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: water 
            Enumerated_Domain_Value_Definition: Land covered by water. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: snowIce 
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            Enumerated_Domain_Value_Definition: Land covered by snow and ice. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: change_process 
        Attribute_Definition: Type of disturbance (or lack of disturbance) 
that occurred in any portion of the plot in a calendar year. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Stable 
            Enumerated_Domain_Value_Definition: Land where no significant 
change is evident in the spectral response and the trend is essentially flat. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Mechanical 
            Enumerated_Domain_Value_Definition: Non-forest land where trees, 
shrubs or other vegetation has been mechanically severed or removed by 
chaining, scraping, brush sawing, bulldozing, or any other methods of non-
forest vegetation removal. Mechanical is also used when non-forest land 
(either in a vegetated or non-vegetated state) is cleared for development or 
previously built-up land (e.g. concreate parking lot) is intensified with new 
structures. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Growth/Recovery 
            Enumerated_Domain_Value_Definition: Land exhibiting an increase 
in vegetation cover due to growth and succession over one or more years. For 
these changes to be considered growth/recovery, spectral values should 
closely adhere to an increasing trend line (e.g. a positive slope that would, 
if extended to ~20 years, be on the order of .10 units of NDVI) which 
persists for several years. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Spectral Decline 
            Enumerated_Domain_Value_Definition: Land where the spectral 
signal shows a trend in one or more of the spectral bands or indices but the 
trend is not associated with the visible loss of leaves or woody vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Harvest 
            Enumerated_Domain_Value_Definition: Forest land where trees, 
shrubs or other vegetation have been severed or removed by anthropogenic 
means. Examples include clearcutting, salvage logging after fire or insect 
outbreaks, thinning and other forest management prescriptions (e.g. 
shelterwood/seedtree harvest). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
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            Enumerated_Domain_Value: Debris 
            Enumerated_Domain_Value_Definition: Land altered by natural 
material movement associated with landslides, avalanches, volcanoes, debris 
flows, etc. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Fire 
            Enumerated_Domain_Value_Definition: Land altered by fire, 
regardless of the cause of the ignition (natural or anthropogenic), severity, 
or land use. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Structural Decline 
            Enumerated_Domain_Value_Definition: Land where trees or other 
woody vegetation is physically altered by unfavorable growing conditions 
brought on by non-anthropogenic or non-mechanical factors, most likely from 
insects, disease, drought, acid rain, etc. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Wind 
            Enumerated_Domain_Value_Definition: Land (regardless of use) 
where vegetation is altered by wind from hurricanes, tornados, storms and 
other severe weather events including freezing rain from ice storms. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Hydrology 
            Enumerated_Domain_Value_Definition: Land where flooding has 
significantly altered woody cover or other land cover elements. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Other 
            Enumerated_Domain_Value_Definition: Land where the spectral trend 
or other supporting evidence suggests a disturbance or change event has 
occurred but the definitive cause cannot be determined or the type of change 
fails to meet any of the change process categories defined above. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: change_process_notes 
        Attribute_Definition: Additional details related to the change 
process. Change process selected impacts what options are available for 
selection and selection is not mandatory. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: << empty cell >> 
            Enumerated_Domain_Value_Definition: No Data 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: clearcut 
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            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also undergoes the complete removal of all 
trees/vegetation from at least 30% site. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: thinning 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also undergoes the partial removal of 
trees/vegetation but with some proportion of residual trees/vegetation left 
behind. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: prescribed 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Fire shows clear evidence that the fire was a 
controlled/managed/prescribed burn event. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: natural 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Fire shows clear evidence that the fire was not a 
controlled/managed/prescribed burn event. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: reserviorLakeFlux 
            Enumerated_Domain_Value_Definition: Used to record specific 
evidence of water fluctuations (which include swampy areas or lake/reservoir 
edges which rise and fall due to changes in climate or management). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: sitePrepFire 
            Enumerated_Domain_Value_Definition: Used when a plot which meets 
the criteria for Forest use also shows evidence that vegetation and debris 
remaining after clearcutting were burned to ready the site for planting. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: flooding 
            Enumerated_Domain_Value_Definition: Used to record specific 
evidence of flooding. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
      Attribute: 
        Attribute_Label: LCMAP 
        Attribute_Definition: LCMAP Reference Data land cover label assigned 
to the plot for that year based on a crosswalk of the various attributes 
collected. 
        Attribute_Definition_Source: Producer Defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Grass/Shrub 
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            Enumerated_Domain_Value_Definition: Land predominantly covered 
with shrubs and perennial or annual natural and domesticated grasses (e.g. 
pasture), forbs, or other forms of herbaceous vegetation. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Developed 
            Enumerated_Domain_Value_Definition: Areas of intensive use with 
much of the land covered with structures (e.g. high-density residential, 
commercial, industrial, mining, or transportation), or less intensive uses 
where the land cover matrix includes vegetation, bare ground, and structures 
(e.g. low-density residential, recreational facilities, cemeteries, 
transportation/utility corridors, etc.), including any land functionality 
related to the developed or built-up activity. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Cropland 
            Enumerated_Domain_Value_Definition: Land in either a vegetated or 
unvegetated state used in production of food, fiber, and fuels. This includes 
cultivated and uncultivated croplands, hay lands, orchards, vineyards, and 
confined livestock operations. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Tree Cover 
            Enumerated_Domain_Value_Definition: Tree-covered land where the 
tree cover density is greater than 10%. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Water 
            Enumerated_Domain_Value_Definition: Areas covered with water, 
such as streams, canals, lakes, reservoirs, bays, or oceans. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Wetland 
            Enumerated_Domain_Value_Definition: Lands where water saturation 
is the determining factor in soil characteristics, vegetation types, and 
animal communities. Wetlands may be composed of mosaics of water, bare soil, 
and herbaceous or wooded vegetated cover. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Barren 
            Enumerated_Domain_Value_Definition: Land composed of natural 
occurrences of soils, sand, or rocks where less than 10% of the area is 
vegetated. 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
        Attribute_Domain_Values: 
          Enumerated_Domain: 
            Enumerated_Domain_Value: Snow/Ice 
            Enumerated_Domain_Value_Definition: Land where accumulated snow 
and ice does not completely melt during the summer period (i.e. perennial 
ice/snow). 
            Enumerated_Domain_Value_Definition_Source: Producer defined 
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    Overview_Description: 
      Entity_and_Attribute_Overview: This product contains LCMAP Reference 
Data plot location data in a .shp format as well as annual land cover, land 
use, and change process variables for each reference data plot in a separate 
.csv table.  The information available in the.csv file is also duplicated in 
the .xlsx format file with formatting for easier manual readability. 
      Entity_and_Attribute_Detail_Citation: Producer defined 
  Distribution_Information: 
    Distributor: 
      Contact_Information: 
        Contact_Organization_Primary: 
          Contact_Organization: U.S. Geological Survey 
          Contact_Person: GS ScienceBase 
        Contact_Address: 
          Address_Type: mailing address 
          Address: Denver Federal Center, Building 810, Mail Stop 302 
          City: Denver 
          State_or_Province: CO 
          Postal_Code: 80225 
          Country: United States 
        Contact_Voice_Telephone: 1-888-275-8747 
        Contact_Electronic_Mail_Address: sciencebase@usgs.gov 
    Distribution_Liability: Unless otherwise stated, all data, metadata and 
related materials are considered to satisfy the quality standards relative to 
the purpose for which the data were collected. Although these data and 
associated metadata have been reviewed for accuracy and completeness and 
approved for release by the U.S. Geological Survey (USGS), no warranty 
expressed or implied is made regarding the display or utility of the data on 
any other system or for general or scientific purposes, nor shall the act of 
distribution constitute any such warranty. 
    Standard_Order_Process: 
      Digital_Form: 
        Digital_Transfer_Information: 
          Format_Name: Digital Data 
        Digital_Transfer_Option: 
          Online_Option: 
            Computer_Contact_Information: 
              Network_Address: 
                Network_Resource_Name: https://doi.org/10.5066/P9ZWOXJ7 
      Fees: None 
  Metadata_Reference_Information: 
    Metadata_Date: 2020 
    Metadata_Contact: 
      Contact_Information: 
        Contact_Person_Primary: 
          Contact_Person: Josephine A Horton (CTR) 
          Contact_Organization: U.S. Geological Survey, LAND RESOURCES 
        Contact_Address: 
          Address_Type: mailing address 
          Address: 47914 252Nd Street 
          City: Sioux Falls 
          State_or_Province: SD 
          Postal_Code: 57198 
          Country: US 
        Contact_Voice_Telephone: 605-594-2883 
        Contact_Electronic_Mail_Address: jahorton@contractor.usgs.gov 
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    Metadata_Standard_Name: FGDC Content Standard for Digital Geospatial 
Metadata 
    Metadata_Standard_Version: FGDC-STD-001-1998 
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Appendix C Acronyms 

ADD Algorithm Description Document 
ARD Analysis Ready Data 
C-CAP Coastal Change Analysis Program 
CCB Configuration Control Board 
CCDC Continuous Change Detection and Classification 
CONUS Conterminous United States 
CR Change Request 
.csv Comma-Separated Values (CSV) – file extension 
CSV Comma-Separated Values 
DFCB Data Format Control Book 
EROS Earth Resources Observation and Science 
ESRI Environmental Systems Research Institute 
.ext File Extension 
HI Hawaii 
JRD Joint Response Design 
LCACHG Annual Land Cover Change 
LCMAP Land Change Monitoring, Assessment and Projection 
LCMS Landscape Change Monitoring System 
m Meter 
NLCD National Land Cover Database 
NOAA National Oceanic and Atmospheric Administration 
QA Quality Assurance 
QC Quality Control 
QA/QC Quality Assurance/Quality Control 
.shp Shapefile (SHP) – file extension 
SHP Shapefile 
.tif Tag Image File (TIF) – file extension 
USFS United States Forest Service 
USGS United States Geological Survey 
.xlsx Excel – file extension 
XLSX Excel 
.xml Extensible Markup Language (XML) – file extension 
XML Extensible Markup Language 
.zip Zip File– file extension 
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