VIIRS LST Validation with Ground Based Measurements
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Introduction

The focus of this study Is on the validation of the V1 VIIRS LST product, which has been released to public since December, 2014 with a newly implemented algorithm
coefficient set, using ground In-situ observations in US SURFRAD, ARM and Africa. In comparison with US SURFRAD observations, VIIRS LST presents an accuracy of -
0.41 K and precision of 2.35 K over all seven sites and three years observations with a better accuracy and precision of -0.20 K and 1.85 K at nighttime, compared to that
at daytime of -0.67 K and 2.99 K, respectively. Two ARM sites in Southern Great Plains (SGP), OK and Darwin, Australia (TWP_Darwin) are selected and the results
iIndicate an accuracy of 0.19 K and -0.95 K, precision of 2.13 K and 1.87 K, respectively. The result over arid regions in Africa suggests that VIIRS underestimates the LST
about 1.57 K. The validation result is analyzed over sites, seasons, day/night condition as well as surface types. In addition, the same data set is used to validate the
heritage LST products from MODIS Aqua and AATSR, as a reference for cross satellite comparison. Some issues have been found and can be summarized as: (1) Cloud
contamination, particularly the cloud detection error over snow/ice surface, shows significant impacts on LST validation; (2) Performance of the VIIRS LST Is strongly
dependent on a correct classification of the surface type.
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Issues in Ground based LST Validation
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Limited ground in-situ measurements in SURFRAD, ARM and Africa are used to validate V1 VIIRS LST product. Cross comparisons
against the ground observations from SURFRAD indicate an overall good agreement among VIIRS LST, MODIS LST and AATSR
LST. The result over one field measurement dataset in Africa suggests that VIIRS and MODIS underestimate the LST about 1.57 K
and 2.97 K, respectively.

It also demonstrates a regional difference, day/night difference as well as the difference over surface types.

Cloud contamination, particularly the cloud detection error over snow/ice surface, show significant impacts on LST validation quality
therefore additional cloud filter is strongly recommended for LST validation and applications.

VIIRS LST quality is strongly dependent on a correct classification of the surface type.
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