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Winter monsoon cold surge events over Southeast Asia under A2 global warming
scenario are simulated by the Single Level Primitive Equation (SILEPE) model. The
objective is to reveal the pattern of cold surge associated with the 500hPa geopotential
height. The SILEPE model is first tested for its capability in cold surge simulation using
2 selected events in the years 2002 and 2005. There is a large error at the upper right
corner of the study domain due to strong geopotential gradient associated with the
surface high pressure area. However, the model provides acceptable simulation for upto
4 days. A breeding method is then applied to the SILEPE model to generate 50
ensemble forecast members for the 5 selected events of cold surge under A2 scenario.
These 5 events are in the years 2049, 2056, 2058, 2059 and 2062. The initial
perturbation is calculated from the 500 hPa geopotential height difference between the
model initialized data and A2 scenario. This initial perturbation is then used in a 14-day
simulation by the SILEPE model. The model outputs of geopotential height for every 6
hr are normalized by the norm of the initial perturbation to generate 50 new
perturbations or bred vectors. Four-day ensemble simulations with the bred vectors
show that the cold surges over Southeast Asia can be identified from a pattern of
longwave trough in geopotential field at 500hPa.
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