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Fig.5 Correlation between simulation brightness temperature based on effective snow grain size and brightness

temperature simulation based on snow grain size evolution
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A New Method of Simulating Bright Temperature of Snow Cover
based on Snow Grain Size Evolution Process

Wu Lili"?, Chen Yueqing"**,Zhu Ming*, Li Xiaofeng®,Zhao Kai’
(1.School of Geographic Sciences, Xinyang Normal University, Xinyang 464000, China;

2.Henan Key Laboratory for Synergistic Prevention of Water and Soil Environmental Pollution,
Xinyang Normal University, Xinyang 464000, China;
3.Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences,
Changchun 130102, China;
4.School of Environment and Planning, Henan University, Kaifeng, 475004, China)

Abstract: This research used HUT model, DMRT model and MEMLS model to simulate interactions (absorp-
tion and extinction) between snow grainsfor different wave bands (18.7 GHz and 36.5 GHz) of microwave
which were used for radiative transfer model. Obtaining the snow grain size is always a difficulty. So this re-
search used Jordan91 snow grain size evolution model to evolve snow grain size which was regarded as input pa-
rameter of radiative transfer model, and used measured data to simulate spaceborne brightness temperature for
18.7 GHz horizontal polarization and 36.5 GHz horizontal polarization in a mixed pixel. The results showed that
the bias of simulation brightness temperature using extinction coefficient of HUT model, DMRT model and
MEMLS model for 18.7 GHz horizontal polarization were —3.6 K, -1.8 K and 0.7 K respectively, and for
36.5 GHz horizontal polarization were 4.0 K,10.4 K and 14.4 K respectively. For 18.7 GHz horizontal polariza-
tion and 36.5 GHz horizontal polarization, the bright temperature simulation based on effective snow grain size
shows a good linear relationship with the brightness temperature simulation basedon snow grain size evolution
process. Therefore, the method based on the snow grain size evolution process is a suitable method for obtain-
ing the snow grain size parameter in the radiative transfer model.

Key words: Snow grain; Scattering characteristics; Brightness temperature simulation; Microwave Radiation
Imager (MWRI)



