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1. INTRODUCTION AND BACKGROUND

Research activity devoted to the spatial distribution of cloud droplets at small (mm
to m) scales shows no sigas of subsiding (for a review see Vanllancourt and Yau 2000
Interest m this topic s driven by the importance of the droplet spatial distribution n
cloud processes such as droplet growth by condensation. collhision—coalescence, and
radiative transfer. For example. the theory of droplet collision rates i elouds 1s based
on the assumption that droplets are distributed n space in a random and uncorrelated
fashion ie.g. Saffman and Turner 19567, Sionlarly the Beer—Lambert law, fundamental
to the theory of radiative transfer, is based on the same assumption (e.g. Kostinsk: 2001

Recent progress i this field has been facilitated by at least two factors: the devel-
opment of new mstruments capable of resolving small-scale features in clouds from
research wreraft ez Chaumat and Brenguier 2001: Gerber ef al. 2001), and the ntro-
duction of theoretical tools suitable for descnbing or guantifving the spatial structure of
clouds te.g. Baker 1992; Davis er afl. 1999 Jaczewsk and Malinowski 2000; Kostinsk:
and Jameson 2000 Pinsky and Khain 2000 ). It 15 on the second point that we wish
to focus mn this paper. More specifically. our goal is to show that many of the tools
used for quantifving the spatial distribution of droplets are closely related, and can be
linked to fundamental probability theory through the pair-correlation function. To that
end, we restate the importance of examinmg the small-scale structure of clouds from
the perspective of random processes, atlempt to clarify some of the essential notions
and tools vsed in the field, derive various relations between commonly used clustering
signatures and provide illustrations using both dita and smlations

Comesponding author: Department of Phyvsics, Michizan Technologeal University, |40 Townszend Dirive,

Watermarking is available to all IngentaConnect customers.

For more information pleas contact an Ingenta Client Manager:
email: cmgroup@ingenta.com
telephone: +1 401 331 2014

23-38 Hythe Bridge Street, Oxford, OX1 2ET, UK 111R Chestnut Street, Providence, RI 02903, USA
T: +44 (0) 1865 799000 F: +44 (0) 1865 799111 T: +1 401 331 2014 F: +1 401 331 2015



