
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-04454, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-04454
EGU General Assembly 2008
© Author(s) 2008

Coupling the GCM and cloud-resolving components in
the multi-scale modeling framework
J. Jung (1) and A. Arakawa (2)
(1) Department of Atmospheric Science, Colorado State University, Colorado, USA,

(2) Department of Atmospheric and Oceanic Sciences, UCLA, California, USA
(jung@atmos.colostate.edu)

This paper discusses various approaches in coupling the GCM and 2D or quasi-3D
cloud-resolving model (CRM) in Multi-scale Modeling Framework (MMF). In con-
structing such a framework, we face two basic problems: problems associated with the
dimensionality of the CRM and problems associated with the formulation of the cou-
pling. This paper concentrates on the latter problem assuming that the CRM is fully
three-dimensional even though it is not usually the case in MMF.

We have identified three basic approaches in formulating the coupling: A. Explicit for-
mulations of the GCM effect on the CRM (forcing) and the CRM effect on the GCM
(feedback); B. Mutual adjustments of the prognostic variables of the GCM and CRM;
C. Hybrid of A and B. We then extensively investigate the performance of various for-
mulations following these three approaches and their combinations. Comparing the
results of simulations using the idealized MMF with those of a straightforward appli-
cation of the original 3D CRM, we assess the errors due to the splitting of the spectrum
with those formulations.

We find these errors are highly sensitive to the way of formulating the coupling, call-
ing for further studies on the problem. This is especially true for surface fluxes and
the statistics of dynamic variables. This kind of sensitivity may also be relevant for
understanding theoretical and conceptual models that split the spectrum into the cloud
and larger scales, and the problem of parameterizability of clouds in general.


