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Near-Real-Time Forest Monitoring

https://glad.umd.edu/dataset/glad-forest-alerts

www.globalforestwatch.org

GLAD Forest Loss Alerts

Subscriptions to alerts in 22 tropical 
countries decrease the probability of 
deforestation in Africa by 18%.

The alert system’s value is between 
US$149 million and US$696 million in 
social cost of carbon for avoided 
deforestation in Africa.



Continuous Mapping of Forest Stand Variables
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GLAD Landsat ARDPer-pixel QALandsat T1 Data (TOA) 

Integration of cfmask and GLAD QA models
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GLAD ARD Data is Publicly Accessible
The GLAD ARD API provides access to 
~1.5PB of global data and tools for data 
processing, machine learning classification, 
and statistical sampling 
https://glad.umd.edu/ard/home/

GLAD Landsat Analysis Ready Data

https://glad.umd.edu/ard/home/


Global Forest Change Analysis, 2000-2020
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Potapov et al., 2021 
Prototype product
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RMSE = 6.6 m; MAE = 4.45 m

Forest, 5m Forest, 20m FAO forest

2000 (ha×1,000) 4,122,608 1,595,108 4,158,050 
2020 (ha×1,000) 4,022,103 1,529,824 4,058,933 
Change, % 2000 -2.4 -4.1 -2.4
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Stable forest 2000-2020

7.5% of the year 2000 forest area 
affected by stand-level disturbances

3.3% of the year 2020 forest are new 
forest stands

5.6% of the year 2000 forest was lost by 
the year 2020
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Global Forest Change Analysis, 2000-2020



The NFI Data and RS-based Products
https://doi.org/10.1038/s41598-021-92152-9

The NFI data (with plot coordinates) are restricted 
for sharing and use. For the first time, we obtained 
access to a portion of the primary NFI data with 
precise location information under the condition that 
the initial data processing was physically undertaken 
at the location of the authorized division 
(“Roslesinforg”) of the Federal Forestry Agency.
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Direct area 
extraction from 
the national or 
global maps

Satellite-based maps provides spatially consistent, wall-to-wall 
data…
However:
• All maps derived from remotely sensed data contain errors 

due to data limitation, classification/change detection 
algorithm limitation, analyst errors and bias, etc.

• Errors usually introduce bias in area estimations. The map 
errors may be spatially biased.

• The uncertainty of classification may not be estimated from 
the map alone.

National (continental, global) land cover mapping and monitoring

Sample analysis (national or sub-national)
• Map validation.
• Estimation of the unbiased area of land cover classes and changes with known 

uncertainties.
• Additional thematic attribution (i.e., change drivers).

Stratified sampling design
Regression estimators

Map accuracy
Map adjustment

Recommend “good practice” for area reporting

Sample analysis that employs probability sampling 
allows to estimate the unbiased area of land cover 
classes and change; estimate area uncertainty; and 
perform value-added thematic analysis based on 
sample reference data (e.g., to differentiate land cover 
change by drivers).

Sample Analysis for Map Uncertainty and Area Estimation



Sample Analysis for Map Uncertainty and Area Estimation

DOI: 10.1126/sciadv.aat2993
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