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Fig.1 Vertical profiles of the differences of (a) temperature ( C), (b) geopotential height(gpm), (c) specific

humidity (g/kg) . and (d) zonal wind (m/s) between the two analyses (RegCM_NCC simulation minus

NCEP/NCAR reanalysis) averaged over the model domain (15°—50°N,80°—140°E), and curves with open

(closed) circle are for the winter of 1997 (1998), respectively
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Fig. 8 Winter precipitation (mm) in China mainland (a/b simulation for 1997/1998,¢/d observation in 1997/1998, respectively)
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Fig. 10 Frequency differences of the 1000 hPa strong north winds (=5 m/s) of 1998 minus 1997,

and those of above 20% are shaded (a. RegCM_NCC simulation, b. NCEP/NCR reanalysis)
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NUMERICAL SIMULATION OF EAST ASIAN WINTER MONSOON WITH ENSO
EPISODES USING A REGIONAL CLIMATE MODEL
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Abstract

Taking the strong El Nifio episode in the winter of 1997/1998 and strong La Nina episode of 1998/
1999 as typical cases, the work conducts numerical simulations of the East Asian winter monsoon using the
regional climate model (RegCM_NCC) of the National Climate Center of China, which has 16 vertical lev-
els, a 60 km horizontal resolution and a domain size of 151 X99 grid points. The initial atmospheric condi-
tions and lateral boundary data are from the NCEP/NCAR Reanalysis dataset. Lateral boundary conditions
are provided every 12 hour via a relaxation method. The weekly optimum interpolations OI SST. v2 data
are linearly interpolated into daily values.

The model was initialized on November 1 and integrated up to the end of February for the two win-
ters. Impacts of ENSO events on the East Asian winter monsoon are investigated by analyzing the differ-
ences of the winter meteorological fields between 1998,/1999 and 1997/1998. Results show that the model
not only reproduces well differences of East Asian winter monsoons in the two winters, especially in the
main features related to 500 hPa East Asian trough, subtropical high, surface cold high over Mongolia and
850 hPa wind field, but also reveals the features of low level circulation that are believed to be closely re-
lated to ENSO events. The simulations can also capture the variation of cold surge genesis in the different
background of SST and atmospheric circulation in the two seasons, as well as the three high frequency re-
gions of cold surge occurrence over the South China Sea, the western Pacific Ocean east to Philippines and
the Bay of Bengal. It's implied that the RegCM_NCC has certain capability in the simulations of the impacts
of ENSO events on East Asian winter circulations.

Moreover, the comparisons of some climate fields between observation and simulation reveal that the
simulation gives realistic spatial distribution of seasonal averaged air temperature, the periods linked with
cold waves, the position of the rain belt and the extremely abundant (scarce) rainfall in 1997/1998 (1998/
1999) winter, indicating that the regional climate model enjoys some level of skill in simulating winter cli-
mate variability in China under ENSO episodes.

The shortcoming of the simulation include over-prediction of the strength of the East Asian trough in
1998/1999 winter, and overestimated sea level pressure gradient at the coast area and rainfall in the north-
ern part of China, which means that improvement in the associated physical processes within the model is
desirable in the future.

Key words: Winter monsoon, ENSO events, Regional climate model, Numerical simulation.



