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Evaluation and validation of the updated GlobSnow SWE product
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Snow water equivalent (SWE) Is an important property of the seasonal
snow cover and estimates of SWE are required in many hydrological and
climatological applications, including climate model evaluation and
forecasting freshwater availability. Spaceborne microwave radiometer
observations can be used for estimating SWE on global scale.

The GlobSnow SWE retrieval procedure uses microwave radiometer
observations and synoptic snow depth observation for retrieving SWE.
GlobSnow product version 3 (GS3) produces good SWE estimates when
compared to other passive microwave based SWE retrievals. An updated
GlobSnow SWE product (CCI2) has improved resolution of 12.5 km
compared to the older product with 25 km resolution. Additionally,
spatially and temporally varying snow densities are used to post-process
the updated product.

Objectives

The objectives of this work are to validate the updated SWE product in Finland and
compare the updated product (CCl2) and the older product (GS3).

Data

EO data

The SWE products use satellite passive microwave (PMW) data from the SMMR,
SSM/I and SSMIS instruments on board NIMBUS-7 and the Defense Meteorological
Satellite Program F-series satellites F8, F11, F13 and F17, respectively. The GS3
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Results and Discussion
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Figure 2. Density scatter plots of GS3 and CCI2 SWE products for 1979-2018.

The GS3 product overestimates small (early winter) SWE values and underestimates large
(late winter) SWE values as seen in figures 2 and 3.

Figure 4 shows how December values are larger (overestimated) in GS3 product and
smaller (underestimated) in March product than the CCI2 values.
The improved resolution of the CCI2 product is also visible in the figures.

The constant density used in the GS3 product tends to be too large in early winter and too
small in late winter. Post-processing used in CCI2 product improves results.
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(I\/IAE), bias and correlation coefficient. Figure 4. The GS3 (left) and CCI2 (right) products for 30 March 2000 and for 15 December 2015.
Conclusion
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RMSE = _Z(fi — x;)2 The updated SWE product produces better results than the older GS3 product. Post-
N N = processing with dynamic snow densities improves underestimation of large SWE values
and overestimation of small SWE values. The RMSE and MAE are improved from 38.25
N mm to 37.50 mm and from 29.22 mm to 28.15 mm, respectively. Improved resolution of the
MAE — _Zlfi _x, updated product is also visible.
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