Technical Sessions

S. Lovejoy, A. Davis, Y. Tessier
Physics Department
McGill University
Montreal, Quebec, Canada

D. Schertzer, R. Borde
Laboratoire de Météorologie Dynamique
Université Pierre et Marie Curie
Paris, France

R. Frouin
Scripps Institution of Oceanography
University of California, San Diego
La Jolla, CA 92093-0221

C. Gautier, D. Lavallée
Earth Space Research Group
University of California
Santa Barbara, CA

The radiative transfer community is increasingly under-
standing the crucia! role of horizontal cloud heterogeneity
indetermining the albedos and transmittance properties of
clouds. At the same time, the potentially large implications
for general circulation model (GCM) parameterizations
have not been widely recognized. This project involves a
collaboration by four different institutions (UCSB, Scripps,
McGill, Météorologie Nationale), and aims at understand-
ing, modelling, and theoretically and empirically quantify-
ing the heterogeneity.

Relating the heterogeneity of the clouds to that of the
radiation fields necessarily involves models of cloud
intermittency. In the last ten years, great strides in turbu-
lence, chaos, and fractals have enormously broadened
the scope of scaling (scale invariant) notions, making such
models natural candidates for radiative transfer studies.

Scale invariance is now recognized as a symmetry principle
in which the statistical behavior of small- and large-scale
structures is related by a scale-changing operation that
depends only on the scale ratio; there is no characteristic

size. Itis now clear that the relevant scale changes can be
quite general, involving not only stratification (e.g., because
of gravity), but also differential rotation (the Coriolis force),
and other more complex operations. Between the inner
viscous scale and the outer planetary scale, the fundamental
dynamical equations of the atmosphere involve no char-
acteristic length; this is the physical basis of the scaling.

Furthermore, it is now known that nonlinear dynamical
systems which are invariant over wide ranges of scale
generically give rise to multifractal fields, fractal structures,
and wild statistics which require an infinite number of
exponents to characterize. Fortunately multifractal univer-
sality classes exist which involve only three fundamental
exponents. These universality classes lead to great simpli-
fications in both modelling and data analysis. in the first
part of the tatk we showed how they can be exploited to
yield a robust data analysis technique called “Double
Trace Moments” which directly yields the universal param-
eters. We described how this technique combined with
energy spectra was applied to satellite radiance fields in
the visible, infrared, and near-infrared range. Data came
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