Evaluation of the SNPP VIIRS Land Surface Temperature Product:

Provisional Maturity
Yuling Liut, Yunyue Yu?, Zhuo Wang?, Peng Yu'
1CICS, University of Maryland, College Park; 2STAR/NESDIS/NOAA

Introduction

VIIRS LST EDR, the measurement of the skin temperature over global land coverage including coastal and inland-water, is derived utilizing the split-window technique. The regression based algorithm coefficients are surface type dependent, referring 17 International Geosphere-Biosphere
Programme (IGBP) types. Since January 19th, 2012, VIIRS LST data has been generated at pixel level with 750m moderate spatial resolution at nadir.

VIIRS LST maturity has transitioned from beta to provisional status and the LST data calculated with the updated LUT is available in NOAA's Comprehensive Large Array-data Stewardship System (CLASS) archive since April 07, 2014. A lot of efforts have been devoted to the validation of the
beta version LST and this study presents an evaluation of the provisional LST and addresses some issues in the algorithm development. The evaluation is mainly carried out using the conventional temperature-based approach by comparisons between the VIIRS LSTs and in-situ LSTs, and cross
satellite comparison with MODIS LST.

The evaluation results suggest that the VIIRS LST EDR meets the provisional maturity criteria but the performance varies over surface types and day/night conditions. VIIRS LST agrees well with ground LST measurements and achieves comparable accuracy with MODIS LST over SURFRAD sites.
Improvements are needed over open shrub land, snow/ice, barren surface and cropland surface. The cross satellite comparisons are mostly over Simultaneous Nadir Overpasses (SNO) between VIIRS and Aqua and the results show an overall close agreement between VIIRS and MODIS LST.
However, we do observe some discrepancies between VIIRS LST and MODIS LST under some specific conditions, e.qg., over Australia under circumstances of significant brightness temperature (BT) difference between the two split window channels, which is not observed in the ground
evaluations. Although the BT difference correction has been applied to provisional LST and the impact of high BT difference on LST retrieval has been reduced compared to beta LST, VIIRS LST is degraded under this special situation. The possible causes of the LST degradation include: a very
wide range of BT differences (can reach 16K over Australia, under hot and humid atmospheric condition with high water vapor content, or significant emissivity difference between the two split channels); limitations of the regression method and the radiative transfer simulation database
being regressed; the VIIRS LST algorithm form, i.e., quadratic term of the BT difference. Efforts are made toward the investigation of the impacts of water vapor, emissivity, and sensor view angles on the LST retrieval, which will direct our focus on the further algorithm improvement.
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ALST: jsthe LST error of surface type i, separately for day and night condition
Dij is the probability of mis-classfication of surface type i (i=1,2...17) to be j (j=1,2...17)
Z:5m IS the LST difference between LST calculated with the equation for surface type i and with the equation

MYD11 L2, MODIS/Aqua Land Surface Temperature 5-Minute L2 Swath at 1 km is used as a reference for the cross satellite evaluation.
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*Several issues need to be well addressed in the algorithm development. Since VIRIS LST algorithm is a surface type dependent algorithm, it underperforms over surface types that vary seasonally (which is not
reflected in the surface type EDR), and misclassified surface types particularly if the misclassification happens between two surface types with distinct emission features. The appropriate emissivity setting for all IGBP
. . . surface types is very important for the simulation. The large variation of emissivity over surface types makes it difficult to determine the representative emissivity setting for each IGBP surface type and the uncertainty
991 204 217 230 243 from the emissivity and land cover type product also introduce error into the procedure.

both LST measurements.
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