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The Intertropical Convergence Zone Shift and Its Relationship with
Atmospheric Energy Transport Change at Different Stages of Global Warming

YANG Jing"?, ZHENG Xiao-Tong'**
(1. The Key Laboratory of Physical Oceanography, Ministry of Education, College of Oceanic and Atonospheric Scienc, O-
cean University of China, Qingdao 266100, China; 2. Pilot National Laboratory for Marine Science and Technology (Qing-
dao) , Qingdao 266237, China)

Abstract: Based on the outputs of 4.5 W/m? Representative Concentration Pathway (RCP4. 5) in the
phase 5 of the Coupled Model Intercomparison Project (CMIP5), we investigated the Intertropical Con-
vergence Zone (ITCZ) shift and its main mechanism in different stages of global warming through the
energetics framework analysis. The I'TCZ shift is significantly correlated with the change of Atmosphere
Heat Transport (AHT) across the equator both during the greenhouse gases transient increasing (the
fast oceanic response) and after the greenhouse gases stabilizing (the slow oceanic response). However,
the reasons for the cross-equatorial AHT change and the ITCZ shift are different in the two stages. In
fast response, the ITCZ shift and the cross-equator AHT are mainly driven by the interhemispheric
difference of the Top of the Atmosphere (TOA) fluxes, which is mainly related to the cloud shortwave
radiative feedback in the southern ocean, and cloud shortwave radiative feedback plus surface albedo ra-
diative feedback in the mid and high latitudes of the northern hemisphere. Due to the radiative response
caused by the aerosols reduction, most models show that ITCZ shift northward. By contrast, in the slow
response when the radiative forcing has stabilized, ITCZ shift southward in most models. This south-
ward shift is mainly driven by the surface flux change, which is further related to the interhemispheric
asymmetry of latent heat flux change. The difference in the relationship between ITCZ shift and atmos-
pheric energy transport changes in different stages of global warming reflects the important role of ocean
in regulating the climate system,

Key words: global warming; ocean fast and slow response; Intertropical Convergence Zone(ITCZ);

atmosphere northward energy transport
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