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Fig. 1 (a) Climatological tropopause height in the
winter season of Dec, Jan, and Feb (km). (b)
Standard deviation of the tropopause height
variation in the winter season (km). Shaded
region is for values exceeding 1.5 km.
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Fig. 2 Climatological values of (a) the northward
heat flux associated with synoptic waves (K
m s '), (b) the precipitation (mm day™'),
and (c) the time tendency of the streamfunc-
tion due to the vorticity flux divergence asso-
ciated with synoptic waves in wintertime (m?
s72?). Each region (PAC and ATL) for the
EOF analysis is enclosed by the thick solid

line in (a).
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Fig. 3 (a) Linear regression maps of (a) 850-hPa northward heat flux (K ms™"'), (b) tropopause height (m),
(c) 250-hPa height (m), (d) 850-hPa height (m), (e) precipitation (mm day~'), and (f) time tendency
of the streamfunction by the vorticity flux divergence due to synoptic waves (m%s™2) associated with
the PCI intraseasonal low-frequency variability (LFV) of the North Pacific storm track. Negative values
are dashed. Zero lines are omitted in (a), (b), and (e). Shaded lightly and heavily are where the local
correlation exceeds 90% and 95% confidence levels, respectively. These maps represent typical anomalies
when PC1 increases by a unit std dev.
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Fig. 4 Asin Fig. 3, except for the anomalies associated with the PC2 LFV of the North Pacific storm track.
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Fig. 5 Asin Fig. 3, except for the anomalies associated with the PC1 LFV of the North Atlantic storm track.
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Fig. 6 Asin Fig. 3, except for the anomalies associated with the PC2 LFV of the North Atlantic storm track.
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Intraseasonal Low-Frequency Variability of Tropopause Height
Associated with Storm Tracks

Hitoshi MUKOUGAWA, Keiko YAMASHITA*, and Fumio HASEBE*
x Graduate School of Environmental Earth Science, Hokkaido University

Synopsis

Intraseasonal low-frequency variability (LFV) of the tropopause height associated with storm track
variation in the winter season was examined using NCEP/NCAR reanalysis and CMAP precipitation
datasets from Dec. 1979 to Feb. 2000 in the North Pacific and the North Atlantic regions. The tropopause
was defined by the value of 3.5 PVU potential vorticity.

Based on the EOF analysis of the meridional heat flux associated with synoptic waves, characteristic
LFV of the storm track was extracted. For each region, the first EOF corresponds to the variation of the
storm track activity whereas the second one represents the meridional displacement of the storm track
region. Linear regression analysis revealed the following statistically significant relationships between
storm track variation and the tropopause height: For each region, when the storm track activates, or
when the storm track shifts to the north of its climatological position, the tropopause becomes higher in
the climatological storm track region.

Finally, the mechanism of this type of the tropopause height variability was analyzed. Except for the
Northwestern Pacific region, the horizontal vorticity flux associated with the storm tracks was found to
play a primarily role on the formation of the tropopause height anomaly. On the other hand, the variation
of diabatic heating due to the precipitation associated with the storm track activity in the Northwestern
Pacific region is indispensable for the tropopause height variation there.

Keywords : storm track, tropopause, intraseasonal low-frequency variability, vorticity flux, diabatic heating



