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Abstract In the Korea Meteorological Administration earth system model (HadGEM2-A0),
cloud drop number concentration is determined from aerosol number concentration according
to the observed relationship between aerosol and cloud drop number concentrations. However,
the observational dataset used for establishing the relationship was obtained from limited
regions of the earth and therefore may not be representative of the entire earth. Here we re-
established the relationship between aerosol and cloud drop number concentrations based on a
composite of observationa dataset obtained from many different regions around the world that
includes the original dataset. The new relationship tends to provide lower cloud drop number
concentration for aerosol number concentration < 600 cm™ and the opposite for > 600 cm >,
This new empirical relationship was applied to the KMA earth system model and the historical
run (1861~2005) is made again. Here only the 30 year (1861~1890) averages from the runs
with the new and the original relationships between aerosol and cloud drop number concentra-
tions (newHIST and HIST, respectively) were compared. For this early period aerosol number
concentrations were generally lower than 600 cm 2 and therefore cloud drop number concentra-
tions were generally lower but cloud drop effective radii were larger for newHIST than for
HIST. The results from the complete historical run with the new relationship are expected to
show more significant differences from the original historical run.
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Fig. 1. Scatterplot of aerosol concentration (N) Versus adiabatic cloud droplet number concentration (Ng) measured and
edtimated from many different regions around the earth. The different symbols indicate different regions of the
measurement: “S1” and “S2” over the west coast of Tasmania, Australia during Southern Ocean Cloud Experiment | and |1
(SOCEX | and SOCEX Il. Yum and Hudson, 2004); “A” over the Southern Ocean during the First Aerosol Characterization
Experiment (ACE 1, Yum et al., 1998); “S’ over the east coast of Florida during Small Cumulus Microphysics Study
(SCMS, Hudson and Yum, 2001); “F" over the northeastern Pacific during the First ISCCP Regional Experiment (FIRE,
Yum and Hudson, 2002); “ X" over the northeastern Atlantic during Atlantic Stratocumulus Transition Experiment (ASTEX,
Yum and Hudson, 2002); “I” over the Indian Ocean during Indian Ocean Experiment (INDOEX) (Hudson and Yum, 2002);
“A2" over the eastern Atlantic during ACE 2 (Pawlowska and Brenguier, 2000); “As’ over the northeastern Atlantic during
ASTEX (Taylor and Mchaffie, 1994); “NA” over the north Atlantic (Gultepe et al., 1996); “AA” over east Asian seas during
ACE-Asia (Song and Yum, 2004); and closed circles over the North Sea (Martin et al., 1994) used for establishing the
origina relationship used in the KMA earth system model. The solid line is the proposed new fitting line for all data points
and the dashed line is the original fitting line (only for closed circles).
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Fig. 2. (a) Thirty years (1861~1890) average droplet number concentrations (Ng) [cm ™3] at 1 km altitude from newHIST, and (b)
the difference of newHIST and HIST.
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