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Disturbance features of mid—upper troposphere during a strong cold
wave event revealed by isentropic potential vorticity analysis
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3. Changzhou Meteorological Bureaw, Changzhou 213022, China)

Abstract By employing isentropic potential vorticity analysis, the disturbance features of mid-upper
troposphere during a strong cold wave event in January 2016 are analyzed with ECMWF ERA-Interim
reanalysis data. Results reveal that the out-break of the strong cold wave was characterized by dropping of
the dynamical tropopause and downward extending of PV, and the disturbance of PV can be a good
indicator for the brewing and out-breaking of cold wave. The cold air of the strong cold wave, which
originated from the tropopause in vicinity of Novaya Zemlya in the north Eurasia and northeast of Asia,
combined and accumulated nearby Lake Baikal, finally broke out southward as the cold trough
transformed from transversal into upright. With the brewing and out-breaking of the strong cold wave, the
cold air of high PV propagated downward and southward, with jet stream extending downward. The
transversal trough intensively deepened, as the air column of high PV and cyclonic vorticity rapidly

stretching downward, indicating the strengthening of cyclonic rotation as a result of vertical stretching of
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high PV. The dynamic tropopause exhibited large amplitude of disturbance. The disturbance signal from

the upper levels appeared earlier and stronger, and the signal in the dynamic tropopause was more

pronounce than that at 500 hPa.
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Fig.1 The time cross section of isentropic potential vorticity

(shaded; unit; PVU) and pressure ( contours;
unit: hPa) averaged over East China from 15 to 26

Jan. 2016
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