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Recently, the variation of the surface mass balance (SMB) has attracted many interests because that has an enormous
influence on the budget of water vapor on the earth. Based on the satellite observation, the loss of SMB around the West Antarctic
ice sheet has been reported (Fernando et al. 2015), with temperature increasing (Bromwich et al. 2013). To capture a correct
SMB variation, it is necessary to understand the processes of snow falling and exhaustion. Moreover, the observation is needed
actually. However, the severe environments and snowdrifts made to the difficult situation for the snowfall observation.

Here, we attempt to assume the SMB by accounting of the snowfalling values based on the spatial synoptic patterns
among some elements (e.g. geopotential height, relative humidity, sea ice concentration, and so on). Since the snowfalling
amount provided by ERA-reanalysis data shows a lot of disagreements with the observed snowfall event at Syowa Station, we
should verify the elements from ERA-reanalysis data are sufficient for interpreting of snowfall events. For this subject, here, we
investigate the relationship among the atmospheric synoptic patterns and cloud patterns from satellite data. The characteristic
spatial patterns between atmospheric elements and clouds can be defined based on the observation data at Syowa Station.
Regarding this pattern as a teacher, we apply to the machine learning technics to find similar patterns automatically. Using the
snow stakes data along the routes to Dome Fuji, we can weight to the spatial pattern as the snowfalling amount for each event.
In this time, we try to apply this method for 2009 using Convolution Neural Network. Convolution Neural Network is the one
of famous deep learning methods in the imaging analysis. The reanalysis data is ERA-Interim and the satellite date is Ch,4 of
NOAA/AVHRR. To capture the clouds over the sea only, we distinguished the sea area using the GTOPO30 as the grounding
lines and NOAA SSM/I data as sea ice concentrations.
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