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Forest covers 40% of Northwest China, and the 

presence of forests in this region influences the 

accuracy of snow depth retrieval from passive 

microwave remote sensing data. Snow proper-

ties were measured along snow courses during 

the winters of 2011/2012 and 2012/2013. In 

total, 76 snow pits and 401 snow depth sam-

plings were obtained and used to develop and 

validate the algorithm of snow depth retrieval. 

An optimal iterative method was used to ret-

rieve the forest transmissivities at 18 and 36 

GHz, based on the microwave radiative trans-

fer models of forest and snow as well as the 

snow properties measured in field experiments. 

Snow depths were estimated using a look-up 

table method and were validated using snow 

measurements from field experiments, at me-

teorological stations, and from other existing 

snow products. The bias between the retrieval 

and measurement of snow depth is very small, 

with root mean square errors (RMSEs) of appro-

ximately 6 cm in forest regions and 4 cm in non-

forest regions. Compared with existing snow 

products from the National Snow and Ice Data 

Center (NSIDC), the European Space Agency 

(ESA), and the Environmental and Ecological 

Science Data Center for West China (WESTDC), 

the results indicate that 1) the influence of the 

forest on snow depth retrieval is important, and 

appropriate forest parameters should be consi-

dered for the estimation of snow depth from 

passive microwave brightness temperature data 

and that 2) it is important to consider snow 

properties to obtain accurate snow depths from 

passive microwave remote sensing data.


