
Geophysical Research Abstracts
Vol. 20, EGU2018-17434, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

ITCZ width and its sensitivity to changes in climate: theory and a
hierarchy of simulations
Michael Byrne (1,2) and Tapio Schneider (3)
(1) Imperial College London, Space & Atmospheric Physics, London, United Kingdom (michael.byrne@imperial.ac.uk), (2)
ETH Zürich, (3) California Institute of Technology

The intertropical convergence zone (ITCZ) has been the focus of considerable research in recent years, with much
of this work focusing on how the latitude of maximum tropical precipitation responds to natural climate variability
and to radiative forcing. The width of the ITCZ, however, has received comparatively little attention despite its
importance for regional climate and for our understanding of tropical dynamics.

Here we investigate the width of the ITCZ in simulations with an idealized general circulation model over
a wide range of climates. The ITCZ displays rich behaviour as the climate is varied, widening with warming
in cool climates, narrowing in temperate climates, and maintaining a relatively constant width in hot climates.
Theoretical scalings for (a) the area of the ITCZ relative to the area of the neighboring descent region and (b) the
sensitivity of the ITCZ area to changes in climate are derived. The width of the ITCZ is found to depend primarily
on four quantities: the net energy input to the tropical atmosphere, the advection of moist static energy by the
Hadley circulation, the transport of moist static energy by transient eddies, and the gross moist stability. Different
processes are important for the ITCZ width in different climates, with changes in gross moist stability generally
having a weak influence relative to the other processes. The results are used to identify and analyse the physical
mechanisms responsible for the robust narrowing of the ITCZ in comprehensive climate-model simulations of
warming climates.


