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Tab.1 Descriptions of Observation Stations

Wi ZRE/ O i/ O 2 /m
] 81 48 ( Aletai) 88. 083 47.733 737
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Fig.1 Data Assimilation Comparisons of Snow Depths of Simulation, open-loop,

DEnKF and in-situ at Different Stations
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Tab. 2 Error Statistical Analysis for CoLM Simulation, open-loop and DEnKF Experiments
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Simulation 4 DEnKEF [ {k

ik ME/m MAE/m RMSE/m R’ ME/m MAE/m RMSE/m R’ ME/m MAE/m RMSE/m R’
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Fuyun —0.0365 0.0367 0.0478 0.7857 —0.0361 0.0364 0.047 4 0.7783 —0.0021 0.0198 0.0320 0.5877
Jimunai —0.055 9 0.0563 0.0748 0.4703 —0.0544 0.0547 0.0732 0.4834 —0.0178 0.0195 0.0295 0.868 7
Qinghe —0.036 6 0.0369 0.0468 0.9256 —0.0429 0.0432 0.0547 0.9012 0.0004 0.0167 0.0266 0.8025
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Fig.2 Time Series for Snow Depth from in-situ and DEnKF-based Assimilation, and Air Temperature from WestDC Dataset
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DEnKF-based Assimilation of MODIS-Derived Snow Cover Products into
Common Land Model Considering the Model Sub-grid Heterogeneity

XU Jianhui'* SHU Hong'
1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote
Sensing, Wuhan University, Wuhan 430079, China
2 Guangdong Open Laboratory of Geospatial Information Technology and Application, Guangzhou

Institute of Geography,Guangzhou 510070, China

Abstract: The use of perturbed observations in the traditional ensemble Kalman filter (EnKF) intro-
duces uncertainties and results in sub-optimal model state estimates. A modified EnKF method, the
deterministic ensemble Kalman filter (DEnKF), can approach the analysis error covariance matrix
without perturbing observations. As a forecast operator, the common land model (ColLM) is advanta-
geous for sub-grid heterogeneity analysis. To reduce some errors stemming from the uncertainty in
snow data assimilation, a new DEnKF-based snow data assimilation method is proposed for consider-
ing model sub-grid heterogeneity. The proposed method was used to assimilate the MODIS-derived
snow cover products into ColLM for improving simulated snow depth. The daily snow depth of five
meteorological stations from November 2007 to April 2008 in Altay is used for validation. The experi-
mental results show that the DEnKF-based assimilation method can improve the simulated snow depth
effectively. The improved snow depth does not only show the consistent time trends with in-situ snow
depth but also reflects time-varying characteristics for different seasons.

Key words: snow depth; common land model; MODIS snow cover; deterministic ensemble Kalman fil-

ter; sub-grid heterogeneity
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