
Plinius Conference Abstracts
Vol. 12, Plinius12-48
12th Plinius Conference on Mediterranean Storms
Corfu Island Greece, September 2010
© Author(s) 2010

Examining Complex Nature of Diurnal Variability of Precipitation
E. A. Smith (1), A. Mugnai (2), and G. J. Tripoli (3)
(1) Affiliation: Center for Research on the Changing Earth System (Clarksville, MD 21029 USA) ; Location: 312 Mill Branch
Rd., Tallahassee, FL 32312 USA [ 850-270-9164 ; easmith@radar.gsfc.nasa.gov ], (2) Istituto di Scienze dell’Atmosfera e del
Clima (ISAC), Consiglio Nazionale d’ Ricerche (CNR), 00133 Roma, ITALY [ 3906-4993-4575 ; a.mugnai@isac.cnr.it ], (3)
Dept. of Atmospheric & Oceanic Sciences, Univ. of Wisconsin, 1225 West Dayton St., Madison, WI 53706 USA [
608-262-3700 ; tripoli@aos.wisc.edu ]

The nature of diurnal variability of precipitation is much more complex than once recognized. Although its
regional-seasonal variability over continents has been well documented for some environments, its oceanic vari-
ability vis-à-vis geography and changing seasons is far less understood. Moreover, as will be shown based on the
use of TRMM and CloudSat satellite precipitation measurements, the very nature of diurnal variability is a more
multifaceted process than simple monomodal periodicity. First, diurnal variations whether over maritime or conti-
nental regions are generally multimodal in nature – noting that the individual variations stem from a wide variety
of forcing mechanisms. Second, the multimodal nature of diurnal variability largely underscores whether maritime
or continental forcing factors are at work. Thus, when an oceanic region exhibits signs of continental-type diurnal
variability, it is likely because of the region’s proximity to land. In contrast, when a continental region exhibits
oceanic-type diurnal variability, it may be because of the region’s proximity to water – or in the case of deep inland
reverse behavior, because an ambient flow regime is steering maritime processes over an extended continental span
penetrating into the region in question. Although reverse behavior is often found over ocean regions, it appears that
this type of variability is more intermittent in nature, variability that extended time-space averaging tends to dis-
pel, rather than some type of large spatiotemporal-scale continental flow process exerting itself over the maritime
locale. Third, diurnal variability of precipitation is often vertically phase-shifted, at times in a coherent fashion
– demonstrating the underlying time-dependent fallout process of hydrometeors – which is the natural behavior
of precipitation as it gathers up its hydrometeor size properties necessary to achieve fallout velocities. Fourth and
finally, diurnal variability takes on very distinct spectral signatures as a function of geography and seasonality –
in which spectral denotes the underlying rain-rate spectrum. In fact, it is the nature of the 3rd and 4th processes
that has made it difficult to understand the exact means by which latent heating, the ultimate atmospheric end-state
due to precipitation, achieves its diurnal amplitude and phase properties. In this presentation, we examine such
intricacies of the diurnal variability of precipitation that have eluded past research investigations – with the ad-
ditional intent of shedding light on how estimates of latent heating might be improved upon given knowledge of
these intricacies.


