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ABSTRACT 

This study explores the potential for using a passive microwave brightness temperature data 

assimilation (DA) framework to enhance the characterization of spatiotemporal variability of snow 

water equivalent (SWE) across High Mountain Asia. The DA framework includes the NASA Land 

Information System in conjunction with a well-trained support vector machine (SVM) that acts as 

the observation operator. The Noah Land Surface Model with multi-parameterization options 

(Noah-MP) is used as the prognostic land surface model. In view of the lack of available 

measurements for validation in the study area, a synthetic twin experiment is adopted. The DA 

framework for the synthetic experiment is composed of two phases: (1) SVM training and 

generation of synthetic observations, and (2) assimilation using an ensemble Kalman filter. Each 

“twin” uses the same Noah-MP model but is forced by a different reanalysis product for the periods 

01 Sep 2002 to 01 Sep 2011. Synthetic observations of spectral brightness temperature difference, 

i.e., ΔTB between 10.65- and 36.5-GHz horizontal polarization (H), between 10.65- and 36.5-GHz 

vertical polarization (V), between 18.7- and 36.5-GHz H, and between 18.7- and 36.5-GHz V, 

produced during phase 1 are then assimilated into Noah-MP using an ensemble Kalman filter during 

phase 2. A series of experiments are conducted to address three research questions: (1) How well 

are the SVM-based ΔTB predictions correlated with the simulated SWE? (2) Can the assimilation of 

multivariate observations improve DA performance compared to univariate assimilation? (3) How 

does the existence of glaciers influence the behavior of the SVM-based ΔTB predictions and the 

corresponding DA performance? 
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