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Introduction

Land Surface Temperature (LST) Is a baseline product of the JPSS mission, which is the measurement of the skin temperature over global land coverage including coastal and inland-water. It iIs measured by
the Visible and Infrared Imager Radiometer Suite (VIIRS) using a split-window regression algorithm in which the algorithm coefficients are surface type dependent, referring 17 International Geosphere-
Biosphere Programme (IGBP) types. In this study we present validation results of the VIIRS LST product using two approaches including the conventional temperature-based (T-based) approach by
comparisons between the VIIRS LSTs and in-situ LSTs, and the radiance-based (R-based) validation approach. The ground observations are from the SURFRAD network in US and Gobabeb in Africa. Time
span of the SURFRAD data are from Feb. 2012 to Aug. 2014 and the Gobabeb data is for the whole year of 2012. The ground validation results show an overall good agreement between the VIIRS LSTs and
ground LST estimates, with the agreement level varied among the sites and land cover types and it presents a diurnal as well as monthly and seasonal features. The R-based validation is conducted at
granule level; areas are selected at a global scale for different time periods representing a variety of land cover types and seasonal changes. The validation results from both the T-based and the R-based
methods demonstrate that VIIRS LST marginally meets the mission’s requirements with the limited datasets. A theoretical analysis of the VIIRS LST uncertainty is also performed, taking into account the
uncertainty from surface type input and sensor data input. It shows that an uncertainty of 0.9K is given by the surface type commission error and sensor noise level. However, the LST uncertainty is found
much larger when using real data particularly the uncertainty caused by the surface type input.

VIIRS LST Algorithm Radiance based Validation
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Temperature based Validation
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VIIRS LST overall agrees well with the radiance calculated LST. The bias varies from 0.07 K to
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Ground data in Gobabeb, Namibia =l el ] K. It also demonstrates a regional difference and day/night difference: the best agreement is
found over Greenland with a bias of 0.08 K and STD of 0.55 K; a smaller bias and a larger
Corresponding matchups for VIIRS and MODIS Aqua: STD is found at daytime compared to that at nighttime.

Time span: Jan. 2012 — Dec. 2012

VIIRS LST Uncertainty Estimation
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