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TIR-only Cloud Mask Update

• ECOSTRESS has two TIR cloud tests:
1. BT11: Band 4 brightness temperature threshold (day/night, 

elevation)
Ø Commission errors for clouds over cold background 
Ø Omission errors for low, warm summertime clouds 

2.   BT11 – BT12: Band 4 – 5 brightness temperature difference 
threshold for thin cirrus

But due to variable overpass and high spatial resolution:
1.  BT11 threshold (location, hour of day, month, elevation)
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Threshold = Q1 – 1.5*IQR
Q1 = 25th percentile
IQR = Interquartile range 
(75-25th percentile)

267 K

RT simulations:
RTTOV + MERRA2



Example 1:
Cold scene
Chesapeake bay
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Snow/ice
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Example 2:
Warm cumulus clouds
Illinois

Mid-level cold 
cumulus low-level warm fair-

weather popcorn 
cumulus
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CEOS LST validation best practices
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1. Temperature-based validation
2. Radiance-based validation
3. Sensor LST product intercomparisons
4.  Time-series analysis
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Temperature-based sites Gobabeb, Namibia

Lake Constance, Switzerland
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LST validation summary: T-based and R-based sites

Hulley et al. 2020, RSE
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Algodones Dunes, CA
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Hulley et al. 2020, RSE



12/10/20 21

Questions?
glynn.hulley@jpl.nasa.gov
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