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A MODEL OF MARINE AEROSOL GENERATION 

VIA WHITECAPS AND WAVE DISRUPTION 

E. C. MONAHAN, D. E. SPIEL & K. L. DAVIDSON 
University College, Galway, 

BDM Corporation, Montttty, CA 95940, 
DepL of Meteorology, Naval Postgraduate School, Mont<rey, CA 93940 

1. Introduction 
We have, over the past sevrral years, as one 
dement in the development of a time-depend­
ent model of the aerosol population of the 
marine atmospheric boundary layer, attempted 
to define, in terms of aerosol droplet radius (r) 
and !Om-ele-•ation wind speed (U), a model of 
open+Ocean sea-surface aerosol generation. This 
source function is represented by the expres· 
sion dF(r, U)/dr, which states the rate of pro­
duction of marine aerosol droplets, per unit 
area of the sea surface, per increment of drop· 
let radius. In the initial modeling efforts only 
the indirect aerosol production mechanisms as. 
sociated with the bunting of whitecap bubbles 
(see Figure I) were considered. The model for 
sea surface aerosol generation by the indirect 
mechanisms, first introduced in our Canberra 
SSAG-1 (Monahan, et al, 1979) and Manchest· 
er SSAG-2 (Monahan, 1980) papers, is given by 
Equation 1, where W is the 

(1) dF 0 fdr = W T" dE/dr 

instantaneous fraction of the sea surface 
covered by whitecaps, T is the time constant 
characterizing the exponential whitecap decay 
(measured in seconds), and dE{dr is the differ­
ential whitecap aerosol productivity, i.e. the 
number of droplets per increment droplet ra· 
dius produced during the decay of a unit area of 
whitecap (expressed in m"' jlm-t). The neces· 
sary expression for W(U) was obtained from 
shipboard photographic observations of white­
caps (Monahan, 1971; TobaandChaen,l973), 

Fig. 1. Schematic rcpramtation of the relative impor· 
tance of variout marine atro.ol production mecha­
nisms. The relative widths of the shaded colu.mnt. at 
any particular wind speed, art meant to indicate the reo 
latm lignif'JCIII1Ct of tht direct ODd indirect aerosol proo 
duction mechanism• repraented by the variou1 co­
lumno, N ott that opillinsand plunslnl wavto both fonn 
whftttapL 
while values forT and dE{dr were derived from 
measurements made using the Univenity Col­
lege, Galway, whitecap simulation tank. 

The specific expression for W(U) used in the 
latest model of dF 

0
/dr, SSAG-3 (Monahan, et 

al, 1982), and given in Equation 2, was extract· 
ed 

W(U) = 3.84 X 10'6 UH 1 (2) 
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