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Asia-Land Data Assimilation System 
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ABSTRACT 

The High Mountain Asia (HMA) region is one of the greatest mountain systems in the world, 

which contains one of the highest concentrations of snow (and glaciers) outside of the polar regions. 

However, an accurate representation of HMA snow states remains elusive due to the lack of dense 

and stable in-situ hydrometerology measurement networks as well as the spatio-temporal 

complexity of the land-atmosphere interactions triggered by the complex topography. In order to 

overcome the aforementioned limitations, this study developed a physically-based downscaling 

scheme for satellite-derived meteorological forcings using topography, roughness, and land cover 

observations (and/or reanalysis products). It is found that the downscaled products have higher 

values of Nash-Sutcliff index and correlation coefficient with the ground-based observations. A 

pattern-based comparison is also performed for the downscaled precipitation products with respect 

to the satellite precipitation products, suggesting fair correlation coefficient. In addition, this study 

explores the use of a hyper-resolution (1km) land data assimilation (DA) framework developed 

within the NASA Land Information System for quantifying snow water equivalent (SWE), snow 

depth, surface runoff, and top-layer soil moisture (0-10 cm) states. Three sets of DA experiments 

were conducted here, including satellite-derived snow cover map assimilation, landscape 

freeze/thaw state assimilation, and the joint assimilation of the two. The performance of the 

assimilation system is first evaluated across Indus River Basin from water year 2007 via 

comparisons to state-of-the-art SWE, snow depth, soil moisture products as well as available 

ground-based observations. In general, goodness-of-fit statistics were improved as a result of the 

assimilation. Future work will be extended to integrate the downscaled forcing product with the 

joint assimilation system in order to achieve a better understanding of the surface flux, snow/ice, 

and water balances in HMA. 
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