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Table 3 Root mean square errors of simulated and observed brightness temperatures

N Vi A% L RMSE/K HIK P4k RMSE/K
Hi#/GHz
30° 40° 50° 60° 30° 40° 50° 60°
10. 65 10.77 10. 21 4.79 4.72 19. 06 35.33 14. 24 11. 10
18.7 11.16 8.72 7.13 7.25 22.12 12.48 12.82 17. 44
37 14.52 14.82 15.21 15.12 13.23 18. 56 19. 34 21.76
90 18.47 21.26 22.37 22.14 20.03 23.10 18.89 20. 49
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Table 4 Root mean square errors of simulated and observed brightness temperatures in different snow period

$/GHz AR P VNP S AES ] FasE EFEE]
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50° 26.47 40. 16 48. 10
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T E WAL AT/ % At
50° 29.79 49. 45 50. 64
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Abstract: In passive microwave snow water equivalent retrieval algorithms, the change characteristics of snow
cover physical parameters over time affect the inversion accuracy. This paper uses Nordic Snow Radar Experi-
ment (NoSREx) datasets from 2009 to 2013 to study the snow cover evolution characteristics over time and its
influence on the microwave brightness temperature. Based on the change of snow depth and temperature, the
snow period in the northern arctic inland regions is divided into the snow accumulation period (October to Febru-
ary) , the snow stable period (February to April) and the snow melting period (April to May). Firstly, charac-
teristics of the snow evolution process in different periods are analyzed. The shape of snow particles is mainly
melting forms (MF) in the early accumulation period, and rounded grains (RG) , faceted crystals (FC), and
depth hoar (DH) in the late accumulation period and stable period, the snow melting period is dominated by
MF; from the accumulation period to the snow melting period, the snow particles in the bottom layer will grow
from small to large and then small. The maximum particle size appears in the annual stable period (February to
March) , the value is about 2. 5~4. 0 mm, all appear in the layer near the ground surface, the surface particle
size is always small and relatively stable. Secondly, through the analysis of the relationship between snow depth
and microwave brightness difference (18 and 37 GHz) , the brightness temperature difference has different de-
pendence on snow depth in different snow accumulation periods. During the accumulation period and the stable
period, the changes of snow depth and the brightness temperature difference are positively similar; during the
melting period, the correlation is not obvious due to the influence of snow melting. Thirdly, combined with the
simultaneous observation of ground-based radiometers and the Microwave Emission Model of Layered Snow-
packs (MEMLS) , a forward one-dimensional microwave simulation environment was constructed, the results
showed that three periods of 10. 65 GHz and 18. 7 GHz and the simulation results under vertical polarization are
better at 37 GHz and 90 GHz; under 10. 65 GHz, at the stable period , vertical polarization and an incident angle
of 50°, the microwave brightness temperature simulation results are the best, RMSE is 2. 49 K; compared with
vertical polarization, the simulation results under three periods of 90 GHz are better under horizontal polariza-
tion; due to changes in the surface snow, the 90 GHz simulation results are unstable, especially during the snow
melting period, the minimum RMSE reached 42. 7 K. This research is helpful to understand the characteristics
of snow cover evolution over time and its influence on microwave radiation simulation. It shows that in the pas-
sive microwave snow water equivalent retrieval algorithm, the dynamic process of snow cover evolution needs to
be considered in different snow periods.

Key words: snow; microwave brightness temperature ; NoSREx; MEMLS
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