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Summary

This dataset provides a comparison of forest extent agreement from seven remote sensing-based products across Mexico. These satellite-derived
products include European Space Agency 2020 Land Cover Map for Mexico (ESA), Globeland30 2020 (Globeland30), Commission for Environmental
Cooperation 2015 Land Cover Map (CEC), Impact Observatory 2020 Land Cover Map (10), NAIP Trained Mean Percent Cover Map (NEX-TC), Global
Land Analysis and Discovery Global 2010 Tree Cover (Hansen-TC), and Global Forest Cover Change Tree Cover 30 m Global (GFCC-TC). All products
included data at 10-30 m resolution and represented the state of forest or tree cover from 2010 to 2020. These seven products were chosen based on: a)
feedback from end-users in Mexico; b) availability and FAIR (findable, accessible, interoperable, and replicable) data principles; and c) products
representing different methodological approaches from global to regional scales. The combined agreement map documents forest cover for each satellite-
derived product at 30-m resolution across Mexico. The data are in cloud optimized GeoTIFF format and cover the period 2010-2020. A shapefile is
included that outlines Mexico mainland areas.

There are two files in this dataset: a cloud optimized GeoTIFF format and a shapefile in a compressed zip archive.
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Figure 1. Percent agreement among seven satellite-based forest cover products (A). The percentage represents how many products identified each
pixel as being forested. An enlarged representation of Edomex (Estado de Mexico) for the forest extent agreement map (B). Source: Braden et al.
(2024).
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1. Dataset Overview

This dataset provides a comparison of forest extent agreement from seven remote sensing-based products across Mexico. These satellite-derived
products include European Space Agency 2020 Land Cover Map for Mexico (ESA), Globeland30 2020 (Globeland30), Commission for Environmental
Cooperation 2015 Land Cover Map (CEC), Impact Observatory 2020 Land Cover Map (10), NAIP Trained Mean Percent Cover Map (NEX-TC), Global
Land Analysis and Discovery Global 2010 Tree Cover (Hansen-TC), and Global Forest Cover Change Tree Cover 30 m Global (GFCC-TC). All products
included data at 10-30 m resolution and represented the state of forest or tree cover from 2010 to 2020. These seven products were chosen based on: a)
feedback from end-users in Mexico; b) availability and FAIR (findable, accessible, interoperable, and replicable) data principles; and c¢) products
representing different methodological approaches from global to regional scales. The combined agreement map documents forest cover for each satellite-
derived product at 30-m resolution across Mexico. The data are in cloud optimized GeoTIFF format and cover the period 2010-2020. A shapefile is
included that outlines Mexico mainland areas.

Project: Carbon Monitoring System

The NASA Carbon Monitoring System (CMS) program is designed to make significant contributions in characterizing, quantifying, understanding, and

predicting the evolution of global carbon sources and sinks through improved monitoring of carbon stocks and fluxes. The System uses NASA satellite
observations and modeling/analysis capabilities to establish the accuracy, quantitative uncertainties, and utility of products for supporting national and
international policy, regulatory, and management activities. CMS data products are designed to inform near-term policy development and planning.
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2. Data Characteristics

Spatial Coverage: Mexico

Spatial Resolution: 30 m

Temporal Coverage: 2010-01-01 to 2020-12-31
Temporal Resolution: One 10-year period

Study Area: All latitude and longitude given in decimal degrees

Site (Region) Westernmost Longitude Easternmost Longitude Northernmost Latitude Southernmost Latitude

Mexico -120.30611 -84.295 34.51 12.4781

Data File Information:
There are two files in this dataset: a cloud optimized GeoTIFF format (*.tif) and a shapefile in a compressed zip archive (*.zip).

The shapefile, mex_shapefile_projected.zip, holds a single polygon that outlines the mainland regions of Mexico. The shapefile has the same coordinate
system as the GeoTIFF.

The GeoTIFF is named: All_Products_Comp_Over30_Binary.tif.
GeoTIFF Information:

e Coordinate system: NAD 1983 Equidistant Conic North America (EPSG: 102010, Datum: NAD83);

Proj4: "+proj=aea +lat_1=20 +lat_2=60 +lat_0=40 +lon_0=-96 +x_0=0 +y_0=0 +datum=NAD83 +units=m +no_defs"
Spatial resolution: 30 m

Data Type: UInt32 - 32 bit unsigned integer

Valid Range: 0 and 10000001 to 11111111

Nodata value: 4294967295

A pixel value of 0 indicates that the pixel was not characterized as forest in any of the remote sensing-based forest products. These "0" pixels occur over
water and land areas of the map extent. The shapefile may be used as a mask to clip the mainland areas of the GeoTIFF.

Pixel values >0 indicate which of the seven satellite-based forest products identified the pixel as having forest cover. These values are 8-digit integer
numbers with a leading "1" in the first position (Table 1). The following seven positions indicate forest (1) or non-forest (0) for each forest product. The
leading 1 serves as a placeholder that prevents a "0" in position 2 from disappearing.

Table 1. Schema for indicating forest cover in pixel values for seven remote sensing-based forest products (Table 2) using an 8-digit number. 1 = forest, 0
= no forest.

Remote sensing-based forest product
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Leading | NEX- | Hansen- | GFCC-
1 TC TC TC CEC | Globeland30 | IO | ESA
Digit position 1 2 3 4 5 6 7 8
Number in th? corresponding position of 1 0 1 1 0 1 0 1
an example pixel value
Example pixel value 10110101

The example pixel value in Table 1 ("10110101") indicates that the pixel was recorded as forested in the Hansen-TC, GFCC-TC, and Globeland30
products but recorded as without forest in the NEX-TC, CEC, and 10 products. Similarly, a pixel with "10000001" indicates that only the ESA product
recorded forest at that pixel.

Table 2. Remote sensing-based forest products, spatial resolution, nominal year, and primary remote sensing inputs.

Product Name (Abbreviation) b . Nominal Primary Remote Sensing Citation
Resolution Year Inputs

NAIP Trained Mean Percent Cover Map (NEX-TC) 30m 2017 Landsat 8 and NAIP Eaggz";”d vargas

Global Land Analysis and Discovery Global 2010 Tree Cover 30m 2010 Landsat 7 Hansen et al. (2013)

(Hansen-TC)

$(I:0)bal Forest Cover Change Tree Cover 30m Global ( GFCC- 30m 2010 Landsat 5 and 7 Townshend (2016)

Commission for Environmental Cooperation 2015 Land Cover .

Map (CEC) 30m 2015 RapidEye CEC (2020)

Globeland30 2020 (Globeland30) 30m 2020 Landsat 8, HJ-1, and GF-1 | Chen et al. (2014)

Impact Observatory 2020 Land Cover Map (10) 10 m 2020 Sentinel-2 Karra et al. (2021)

2’3\‘;9&” SIPEER A 20D (et Cuver M Ep 7 HIDTED 10m 2020 Sentinel-2A and 2B Zanaga et al. (2022)

3. Application and Derivation

This study provides a method to compare satellite-derived forest cover products. In many instances, country specific data depend heavily on remote
sensing-based (RSB) forest cover maps for reporting statistics related to national and international commitments (FAO, 2012). Therefore, RSB forest cover
estimates are vital information for national-to-regional measurement, reporting, and verification (MRV) systems. Different forest definitions, remote
sensing-based (RSB) products, and data availability can lead to discrepancies in reporting total forest area. Consequently, errors in forest extent can be
propagated into forest biomass and carbon estimates.

4. Quality Assessment

Plot-level data from the Mexican government’s Inventario Nacional Forestal y de Suelos (National Forest and Soil Inventory, INFyS; CONAFOR, 2014)
from 2009-2014 were utilized to compare how the seven remotely sensed based (RSB) products agreed with national data. The most recent year of data
on tree cover density was used at each location, and a 30% forest definition was applied to identify all “forest” plots for direct comparison to the seven
products. Then, the number of locations identified as forest by both INFyS and each RSB product was divided by the total number of INFyS plots meeting
the forest definition. The products had higher agreement with ground observations regarding forest status in tropical moist forest (mean agreement of
90%), tropical rainforest (mean agreement of 77%), and the tropical mountain system (mean agreement of 74%). Products had low agreement with
ground observations in the subtropical steppe (mean agreement of 28%) and subtropical desert (32%).

Plot-level local data were also provided from Salas-Aguilar et al. (2017). A complementary analysis was performed to test the accuracy of each product
within Edomex, which lies primarily in the subtropical mountain system. The same forest definition and methods were applied to these ground
observations, and RSB products ranged in forest agreement from 75% to 94% with a mean agreement of 87%.

These assessments both provided valuable insights into regions where this forest extent agreement map, which is a combination of the seven individual
products, has higher or lower agreement with ground observations in Mexico. Generally, accuracy was lower in drier, subtropical regions and higher in
more forest dense regions (e.g., tropical moist forest and tropical rainforest). Within Edomex, RSB products had higher agreement with ground
observation data than with INFyS data.

5. Data Acquisition, Materials, and Methods
Remotely sensed-based (RSB) forest extent products

Seven global, regional, and national forest and tree cover data products were selected for Mexico: ESA, Globeland30, CEC, 10, NEX-TC, Hansen-TC, and
GFCC-TC (Table 2). All RSB products had 10-30 m resolution and represented the state of forest or tree cover from 2010 to 2020. Several other RSB
products exist (Liu et al., 2021), but these seven were chosen based on: a) feedback from end-users in Mexico considering familiarity with the RSB
products; b) availability and FAIR (i.e., findable, accessible, interoperable, and replicable) data principles; and c) products representing different
methodological approaches from global to regional scales. The original seven products were developed from various RSB data sources (Table 2). Each
RSB product was extracted for mainland Mexico.

ESA, CEC, 10, and Globeland30 were originally land cover products with various forest classes. For each product, all forest classes were combined into
one forest class, and other pixels identified as non-forest classes (e.g., water, urban, etc.) were removed. The ESA and 10 products were resampled to a
30-m spatial resolution.

NEX-TC, Hansen-TC, and GFCC-TC were originally tree cover products, reporting the percentage of tree coverage within a pixel. To determine



forest/non-forest, a 30% threshold was used to determine forested pixels. In other words, pixels with >30% tree cover were considered ‘forest,” and pixels
with <30% cover were considered ‘non-forest.” Non-forest pixels were removed.

A shapefile is included that outlines mainland Mexico and may be used as a mainland-ocean mask. Pixels with value of 0 outside of the mainland polygon
should be considered nodata. The shapefile was modified from INEGI (2022).

Creation of Forest Extent Agreement Map

All RSB products forest pixels were given a unique binary value and were combined to create the included forest extent agreement map. This schema
resulted in each pixel having an 8-digit binary code that establishes which of the RSB products classified the pixel as being forested or non-forested (Table
1).

The forest extent agreement map allows end-users to identify consensus of RSB products in Mexico. This map may be helpful for evaluating the impact of
utilizing any one of the seven RSB products within a particular region of Mexico or for other analyses related to Mexican forest cover.

Refer to Braden et al. (2024) for more details.

6. Data Access

These data are available through the Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center (DAAC).
Satellite-Derived Forest Extent Likelihood Map for Mexico

Contact for Data Center Access Information:

e E-mail: uso@daac.ornl.gov
e Telephone: +1 (865) 241-3952
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