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Advances in Researches on the Characteristics of Multi-Scale Processes of
Interactions between the Stratosphere and the Troposphere and Its
Relations with Weather and Climate

LU Daren, CHEN Zeyu, BIAN Jianchun, and CHEN Hongbin

Institute o f Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract In the past five years, funded by the National Natural Science Foundation of China and the Chinese Acad-
emy of Sciences, the investigations of the characteristics of the multi-scale processes and the relationship between the
processes and weather and climate were conducted in the context regarding the interactions between atmospheric lay-
ers. This paper summaries the major results and the advancements in the key research aspects: 1) sounding and ana-
lyzing the stratospheric ozone, 2) estimating the mass exchange between the stratosphere and the troposphere (ST-
ME) and the features of the tropopause, 3) investigating the characteristics of the multi-scale atmospheric waves in
the middle atmosphere, and 4) developing new schemes for the calculation of radiative transfer and the retrieval of
middle atmospheric parameters using satellite limb soundings.
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Fig. 1

Ozone climate sounded by the GPSO3 sondes at Beijing
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Fig. 2 Mini ozone hole derived by using the daily map of the total ozone amount during 14 = 17 Dec 2003
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exchange between the stratosphere and the troposphere (ST-
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(a) The monthly mean of kinetic energy density (black) . potential energy density (blue), and total energy density (red) in height

range 18 — 25 km at Truk Island (7. 4°N, 151. 8°E) during 1998 —2004; (b) the monthly mean zonal mean zonal wind (negative value means
east wind) for 70 - 10 hPa at the Equator during 1998 — 2004, which represents the QBO



