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Abstract From a “troposphere view”, the related horizontal and vertical circulation anomalies propagation characteristics of the
Northern Hemisphere Annular Mode (NAM) in submonthly timescales (5 =30 d) are studied by using the NCEP/NCAR rean-
alysis daily data and Li and Wang’s new NAM index, which can express better variation structure of the NAM. The results
show that in the horizontal direction, the temperature anomaly shows intense southward propagation in the troposphere from
the polar region and high latitudes to the equator, especially in the surface layer, while it shows weak northward propagation in
the stratosphere from the mid-low latitudes to the high latitudes. And the zonal wind anomaly exhibits obviously southward
propagation characteristics from the high latitudes to the equator nearly in all levels. In the vertical direction, the temperature
anomaly shows upward propagation from the troposphere to the stratosphere in the middle latitudes and downward propagation
from the stratosphere to the troposphere in the high and low latitudes. And the zonal wind anomaly propagates upward nearly
in all the latitudes in the Northern Hemisphere. The horizontal propagation characteristics are similar on the main submonthly
character time scales (quasi-week, quasi-two-week and quasi-three-week) , but the vertical propagation characteristics are simi-
lar on quasi-week and quasi-two-week, but the vertical circulation anomalies propagation on quasi-three-week is different from
the other two submonthly character time scales.

The atmosphere general circulation anomalies related to the NAM propagate strongly from the polar region to the equator
in the troposphere of the Northern Hemisphere on submonthly timescales, which implies that the atmosphere anomalies in the
mid-high latitudes may have predictive skills to atmospheric anomalies in the mid-low latitudes on the relative short timescales;
and the characteristics of upward propagation of the temperature and zonal wind anomalies on submonthly timescales implies
that the circulation signals related to the NAM are not absolutely originated in the upper stratosphere, while the signals in the
troposphere can propagate upward into the stratosphere on relative short timescales.

Key words Northern Hemisphere Annular Mode, Submonthly timescales. Meridional propagation, Vertical propagation
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Fig. 1

Climatological zonal mean geopotential height anomalies of the NAM on submonthly (a) — (b),

quasi-one-week (¢) = (d), quasi-two-week (e) — ({) and quasi-three-week (g) — (h) time scales

Left panels are in positive phase and right panels are in negative phase. The contour interval is 5 gpm
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Fig.2 As in Fig. 1 but for the zonal wind component anomalies (contours, 0.4 m/s per

contour interval) and vertical meridional cell anomalies of the NAM
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As in Fig. 1 but for the temperature anomalies (contours, 0.25C per contour interval)

and vertical meridional cell anomalies of the NAM
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Table 2 The sample size of positive and
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and its main characteristic time scales
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Fig. 4 Submonthly meridional propagation of the anaomlies of NAM zonal mean zonal wind

(contours at 0.5 m/s intervals) and zonal mean temperature (shadings), averaged between
(a) 1000 — 850 hPa, (b) 700 — 400 hPa, (c¢) 250 — 50 hPa, and (d) 30 — 10 hPa.
The y-axis denotes the life cycle of NAM with “1” meaning a complete cycle
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Fig.5 As in Fig. 4 but for the case of quasi-one-week
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Fig.6 As in Fig. 4 but for the case of quasi-two-week
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Fig. 7 As in Fig. 4 but for the case of quasi-three-week
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Fig. 8 Submonthly vertical propagation of the NAM zonal wind (contours at 0.2 m/s intervals)

and temperature (shadings) anomalies averaged between (a) 0°—20°N, (b) 20°—40°N,
(¢) 40°=55°N, (d) 55°=70°N, (e) 70°—80°N, and (f) 80°—90°N.
The z-axis denotes the life cycle of NAM with “1” meaning a complete cycle
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Fig.9 As in Fig. 8 but for the case of quasi-one-week
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Fig. 10 As in Fig. 8 but for the case of quasi-two-week
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