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STUDY ON ENSEMBLE-VARIATION HYBRID DATA ASSIMILATION BASED ON
OPTIMIZED COMPOSITE SAMPLES

CHEN Yao-deng', GUO Shan', WANG Yuan-bin', ZANG Zeng-liang’, PAN Xiao-bing’

(1.Key Laboratory of Meteorological Disaster of Ministry of Education/Joint International Research Laboratory of Climate
and Environment Change/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing
University of Information Science & Technology, Nanjing 210044, China;2. College of Meteorology and Oceanography,
National University of Defense Technology, Nanjing 211101, China)

Abstract: In order to introduce flow-dependent background error covariance effectively and reduce the
computing cost of ensemble forecast, the present research attempts to select historical forecasting samples
similar to the weather condition at the time of assimilation and combine them with time-lagged samples in
hybrid assimilation system. The single observation tests indicate that using the combination of selected
historical samples and time-lagged samples, the sample error caused by limited samples is mitigated and
flow-dependent background error covariance could be introduced in hybrid assimilation system. Compared
with ERAS5 and sound dataset, cycling assimilation and forecasts for a week show that 3DVAR has slightly
poor performance. Hybrid experiment based on composite samples has the lowest root mean square error
(RMSE), and performs better than hybrid experiments which only use the time-lagged samples. Its overall
precipitation score is the best, and performs especially well in the assessment of moderate and heavy
precipitation. The intensity and location of heavy precipitation center could be predicted well and the

problem of over-estimating is alleviated in the composite sample hybrid assimilation scheme.

Key words: numerical weather prediction; data assimilation; hybrid assimilation; ensemble sample; flow

dependent



