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Greenland ice sheet extreme melting has been observed by GCOM-W/AMSR-2 occurred on 11th April, 2016. This
early melt could be unusual and one of the fastest melting events in observation period. This extreme melting is likely to be
caused by continuation of high air temperature environment from the beginning of April on wide region of south Greenland
throughout coast to inland. Air temperature observed by Automatic Weather Station at high elevation site (1480 m a.s.l.) was
more than melting point. Therefore, extreme surface melting is possibly to occurred on wide region in early spring Greenland.
In previous studies, Cross Polarization Gradient Ratio (XPGR, Abdalati and Steffen, 1997) method had been used for surface
melt detection with passive microwave radiometer (Fettweis et al., 2007, 2011). XPGR is able to be expressed the drastic
change of emissivity and brightness temperature caused by snow melt. The threshold has to be set up on sensor by sensor
based on the characteristics (McCabe et al., 2011). In this study, we discuss the surface melting detection method for AMSR-2
in order to investigate the actual situation of early spring extreme melting. In order to decide the threshold, the variation of
brightness temperature on various conditions of water content in snowpack was simulated by Microwave Emission Model of
Layered Snowpack (MEMLS, Matzler and Wiesmann, 1999). The brightness temperature was increased drastically when the
water content was more than one percent and the XPGR under the condition was less than the thresholds of other sensors. We
would like to confirm the effectiveness by comparison with observation data and analyze the early spring surface melt.
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