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Abstract By using AMIP simulation results for 1950-1999 from SAMIL and BCC_AGCM, the performance of the
models in simulating the winter stratospheric circulation and polar vortex oscillation is assessed by comparing their
results with the NCEP data. Both models can reproduce the general patterns of the winter climatology and the leading
oscillation mode of the winter stratospheric circulation. However, the meridional temperature gradients between the
tropics and the extratropics simulated by two models, as well as the polar vortex and polar jet, are much stronger on
average than those in the NCEP data. Harmonic analysis of the winter climatology geopotential height from 100 hPa to 20
hPa indicates that planetary waves in both models are significantly weaker than in the NCEP data. A one-month seasonal
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drift exists in the seasonal evolution of the 10 hPa polar jet in both models compared with the NCEP data, and the

simulated subtropical westerly jet at 200 hPa is weaker. The first empirical orthogonal function modes of the zonal-mean

zonal wind anomalies from both models reflect oscillations in the intensity of the stratospheric polar vortex, whereas the

occurrence of polar vortex oscillation events is more frequent in BCC_AGCM than in SAMIL. The dominant period of
the polar vortex oscillation events is 5.5 months in SAMIL, 4.8 months in BCC_AGCM, and 4.6 months in the NCEP
data. Furthermore, polar vortex oscillation events occur mainly in February—March in SAMIL and in February—April in
BCC_AGCM, whereas they occur from December to March in the NCEP data.

Key words SAMIL, BCC_AGCM, stratospheric polar vortex oscillation
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Fig. 6 Annual cycle of the zonal-mean zonal wind (m/s) at 200 hPa in the Northern Hemisphere: (a) NCEP; (b) SAMIL; (c) BCC_AGCM. Blue lines: 30°N
and 40°N; red line: the core of the subtropical westerly jet; the shaded areas are for the differences relative to NCEP
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Fig. 8 Regressions of (a, b, ¢) temperature anomalies (K) and (d, e, f) geopotential height anomalies (gpm) averaged for 100-20 hPa against the corresponding
polar vortex oscillation indices: (a, d) NCEP; (b, ¢) SAMIL; (¢, f) BCC_AGCM. Shaded areas: negatives
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Table 1 Times and frequency of positive/negative events
from NCEP, SAMIL, and BCC_AGCM

S35 B v A
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+14  NCEP 20 26 0.46 0.52
SAMIL 15 20 0.32 0.40
BCC_AGCM 22 23 0.46 0.46

+1.0  NCEP 37 39 0.74 0.78
SAMIL 25 35 0.50 0.70
BCC_AGCM 41 39 0.82 0.78
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Fig. 2 Winter DJF climatology of (a, b, ¢) temperature (K) and (d, e, f) geopotential height (contour line units: gpkm; color bar units: gpm) averaged for
100-20 hPa: (a, d) NCEP; (b, e) SAMIL; (c, f) BCC_AGCM. The shaded areas are the differences relative to NCEP

500 hPa

—240—220—200 —180 —160 —140—120—100—80 —60 —40 —20 0 20 40 60 80 100 gpm

Kl 4 Jbdepk4: 12~2 AA{E 7311 200 hPa. 500 hPa 1 1000 hPa i fE37 404 (Hifii: gpm): (a. d. g) NCEP; (b, e. h) SAMIL, (c. f\ 1)
BCC_AGCM. [5%: MIMIHEE NCEP Z MM ZZ{H
Fig. 4 Winter DJF climatology of the geopotential height (gpm) at 200 hPa, 500 hPa, and 1000 hPa: (a, d, g) NCEP; (b, e, h) SAMIL; (c, f, i) BCC_AGCM.

The shaded areas are for the differences relative to NCEP
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