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Land Disturbance (DIST)
Why land disturbance?

Land disturbance represents a host of 
dynamics that impact the earth system and 
are often the result of direct human action.  
For example, urbanization impacts local 
climate and hydrology; deforestation is a 
major source of carbon emissions; drought 
impacts food production, and so on. 
Information from Earth observation data on 
land disturbance can help managers, 
agencies, and governments understand and 
respond to land changes in a timely manner.

Harmonized Landsat Sentinel 2 
data are being used to depict 
near-global scale land 
disturbance.  At left are two 
true-color images from June 25, 
2021 (Landsat 8) at top and 
September 21, 2021 (Sentinel 2) 
at bottom (centered at 42.63°N, 
121.08°N). These cloud-free 
images capture the Bootleg Fire, 
Oregon, USA shown in dark red 
tones in the Sentinel 2 image.

Time-series of HLS will be used to 
identify land surface deviation 
compared to historical vegetative 
cover and spectral distance within 
a day of HLS availability.General flow of DIST product 

generation

General flow of HLS to land disturbance product generation.

Product details Caveats

• DIST represents a generic disturbance 
indicator product without attribution, so 
users will need to add expert or ancillary 
information to determine the disturbance 
source

• DIST is made from optical data that are 
subject to cloud/shadow/aerosol/haze 
contamination that can delay estimation

• HLS data represent the highest temporal 
frequency available at medium spatial 
resolution and with open-access

• The combined observations will provide 
greater sensitivity to land changes, whether 
of large magnitude/short duration, or small 
magnitude/long duration 

Two year HLS-derived 
historical range of vegetative 
cover and spectral variation

Detect anomaly and 
its magnitude and 
track through time

For each HLS tile, the DIST-ALERT product will 
include anomaly status (vegetation and 
spectral-based), magnitude, duration, confidence, 
maximum vegetative cover, and other output 
layers

Current HLS-derived vegetation 
cover and spectral response

DIST-ANNUAL summary of annual land 
disturbance



A forest site within the Bootleg Fire, where black circles depict single date 2021 
vegetative cover, green bars show ten day historical lower limit vegetative cover, 
and red arrows show vegetation loss anomalies of current minus historical cover.

Example output
Vegetation cover estimates for three 
cloud-free images (above) for the 
Bootleg Fire, Oregon, USA (summer 
2021). Such data are compared to 
antecedent conditions from previous 
years and a time-series of vegetative 
cover anomalies (right).  A parallel 
algorithm uses a Mahalanobis distance 
measure to compare current 
observations to historical data and 
generate spectral anomalies, which are 
tracked through time.
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