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 California coastal clouds are well-studied going back nearly 100 years.
 As early as 1923, related to emerging naval aviation based in San Diego, including as 

early as 1926 at Scripps Oceanography  (Kloesel, 1992, BAMS).
 California marine stratocumulus were among the first cloud systems to be studied 

in the context of satellite remote sensing and global climate modeling improvement
 First International Satellite Cloud Climatology Project (ISCCP) Regional Experiment 

(FIRE; Cox et al., 1987, BAMS; Albrecht et al., 1988, BAMS).
 Marine Stratus Radiation, Aerosol and Drizzle (MASRAD) is the first AMF 

deployment using state-of-the-art atmospheric and climate science equipment 
(Miller et al., 2005, DOE/ER-ARM-0501).

 Several aircraft campaigns focusing on ACI now have their data compiled in a 
unified database (Sorooshian et al., 2018, Scientific Data).



First Use of an Airplane for 
Atmospheric Research

 Aircraft from US Naval Air Fleet, San Diego CA, 10 September 1923
 Pilot carrying “aerograph” to measure temperature, pressure and humidity, in his lap.
 Studied the marine stratocumulus layer, called the “Velo” in those days. 



Coincidence? The Point Honda Disaster
8 September 1923

 Thirteen destroyers from DESRON 11 sailing from San Francisco to San Diego, 
participating in tactical and gunnery exercises.

 Poor visibility in fog, and currents stronger than normal, lead to seven being 
wrecked on the rocks at Point Honda, while proceeding full speed ahead at 20 
knots. Loss of 23 sailors.



Climatology of California Coastal 
Stratiform Clouds

(a) temperatures, (b) lower troposphere stability (LTS) and stratus cloud amount,
(c) large-scale divergence of surface winds & peak SLP of N. Pacific subtropical high,
(d) ERBE-measured cloud forcing (Klein & Hartmann, 1993, J. Climate).



Early FIRE I Results
Duynkerke & Teixeira, 2001, J. Climate

Schematic of important formation processes Diurnal variation in LWP and SW flux



Satellite-Observed Diurnal Variation
Greenwald & Christopher, 1999, GRL

Analyzing amplitude and phase of first harmonic of Fourier time series:

 Diurnal variation in both effective droplet radius re
and liquid water path (LWP) is a spatially variable 
but consistent feature.



Variability in Optical Depth and 
Effective Droplet Radius

Szczodrak et al., 2001, J. Atmos. Sci.

 In majority of thinner layers, re ⍺ τ1/5



Early Work With Ship Tracks Near 
Southern California Coast

King et al., 1993, J. Geophys. Res.
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MASRAD-Based ACI Study
McComiskey et al., 2009, J. Geophys. Res.



MASRAD-Based ACI Study
McComiskey et al., 2009, J. Geophys. Res.



Space-Time Propagation in 
Summer Coastal California Clouds

Clemesha et al., 2016, Geophys. Res. Lett.



Urbanization Influences on Coastal 
California Cloud Properties

Williams et al., 2015, GRL



Coastal California Cloud Influences 
on Heat Waves

Clemesha et al., 2018, Clim. Dyn.
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