Sea-ice Shortwave Albedo Retrieval Using NPP/VIIRS Data
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= 6S was the tool to transfer the surface reflectance spectra to TOA spectra.
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* The formation and distribution of sea ice affect the global climate dramatically The LUT generation 2 VIIRS and GC-NET Match-up Comparison
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energy exchange in general circulation models (GCMs) causes inconsistency between instantaneous albedo from MODIS and VIIRS, 2 o om
* Due to the high cloud coverage in Arctic region and the preference of MODIS extended the data source of albedo inversion for further application. cé ol Saddle * Clear-sky measurements used
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atmospheric correct!on a.lgorlthm on dense vegetation coverage, the MODIS albedo =, + ZCVJ . 1=12345781011 g o * In situ albedo: the ratio of upwelling to
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* Asthe successor of MODIS, VIIRS started its observation from October of 2011. We : | Ceteman=tA e Direct comparison between
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deployed a direct estimation method to retrieve VIIRS sea-ice albedo (VSIA). simultaneous albedos.
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* The instantaneous inversion of albedo from single-date/angular observations is The « represents the instantaneous broadband black-sky or white-sky albedo . T ndwoecnetAbeds
capable of grasping the dynamic variation of surface BRDF change. I' are the TOA reflectance. C means the direct retrieval coefficients from TOA 1. The overall accuracy is 0.026 with a precision of 0.07.
Al ith reflectance to surface albedo, b denotes the band conversion coefficients. The 2. The overall Root Mean Square Error is 0.074 (the spread of the predicted albedo).
gorithm subscript 1 and J are channel indexes for MODIS and VIIRS respectively. m and v 3. The standard RMSE is 0.687, showing the significance of the model.
The generation of original sea ice albedo LUT denotes MODIS and VIIRS respectively. 4. The correlation coefficient is 0.786, high ability of VIIRS albedo to grasp dynamical change.
o - Band Conversion 5. The result indicates that the sea-ice LUT is efficient to retrieve the albedo of ice/snow surface.
odel Snow BRDF ]\ TOA Reflectance = USGS spectra library provided spectral samples to derive band transfer coefficients. 6. The three outliers are from PetermanELA on neighboring days due to surface heterogeneity.
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Test Output / NASA-E = SZA of the match-ups are distributed from 40° to 82" peaked at around 50°~55°.
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7 | = MCD43A3 shows an overall underestimation of 0.05. Summary
= MCD43A3 clusters at most sites, can not effectively in grasp dynamical change. = New VIIRS sea ice albedo (VSIA) with high temporal (daily) and spatial (750 m)
= MCD43A3 shows abnormal value at NASA-SE, invalid at PetermanELA, NEEM sites. resolution could support the global climate change researches very well.
) = MCD43A3 generally show lower R and higher RMSE than VSIA predicted albedo. = VSIA has good quality comparing with GC-NET site measurements of snow albedo.
" = MCD43A3 has 500-m spatial resolution, suffers less from spatial heterogeneity. = V/SIA shows higher accuracy and robustness than MCD43A3 snow albedo.
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