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CHARACTERISTICS OF LOCAL HADLEY CIRCULATION AND ITS RELATION TO
ATMOSPHERIC OZONE OVER THE LOW-LATITUDE REGIONS IN EAST ASIA

GUO Shi-chang®, LI Qiong?, LIU Yu®, LV Da-ren?,
SU Jin-lan', DUAN Xue-mei*, LI Hui-jing!

(1. Department of Atmospheric Science, Yunnan University, Kunming 650091, China;
2. Weather Modification Office of Hunan Province, Changsha 410007, Ching;
3. Chinese Academy of Meteorological Science, Beijing 100081, China;
4. Key Laboratory for Middle Atmosphere and Global Environment Observation(LAGEO),
Institute of Atmospheric Sciences, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Based on NCEP/NCAR monthly mean wind data during the periods of 1975—2008 and ECMWF
monthly mean multi-layered ozone mass mixing ratio data during the periods of 1975—2001, and by using
the three-dimensional decomposition of atmospheric general circulation method, the structure and
interdecadal evolution characteristics of the local Hadley circulation (LHC) over the low-latitude regions in
East Asia are studied. And the distribution of the spatial anomaly of atmospheric ozone over the region is
analyzed for anomalous LHC. The results showed the following features. (1) Both the LHC and the zonal
mean of global Hadley circulation (GHC) have some common features, e.g., both of them have obvious
seasonal variation. But some differences also exist between them in structural features. That is, in winter time
the LHC has two closed circulation circles transporting to the south and north respectively, while in other
seasons the LHC transports mainly to the south. (2) There is evident difference between the LHC and the
GHC in the interdecadal evolution. Throughout the study period, the LHC mainly shows an oscillatory
variation instead of an obvious increasing trend as the GHC. (3) The positive and negative anomalies in the
ozone variation at 20 50 hPa over the equator region contain the abnormal signal of the LHC. When the

LHC is exceptionally strong, the atmospheric ozone has a remarkable negative anomaly center at 20 50 hPa
over the equator region, and vice verse.

Key words: Local Hadley circulation (LHC); global zonal mean Hadley circulation (GHC); o0zone mass
mixing ratio; three-dimensional decomposition of atmospheric general circulation; low-latitude
regions in East Asia



