EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

BIZEQI7OVILRGEN  BEILIDEETREEEZIDDON?

Sub Title

Impact of aerosol on cumulus convection

Author

B, {£83(Miyamoto, Yoshiaki)

Publisher

BR&EZAF

Publication year

2019

Jtitle

FERELESHRRAREERESE (2018.)

JaLC DOI

Abstract

BILER. BEOVUZELSTEELTHSHh, ERARF(TUSRN ) DERTEH 2., Kil
BCR., KE(ER) OEBRBICEZRNIBHSNTEUD LERIHS, £, ENOEHAICE
BREBBZYWE (ITOVIL  KRICEETBDHNTF ) I FTIRTHD, RT7OTHSDpm2.5
NDHEXPHFEOAKFRICESNDKIC, EXORE DT HIKBERILEHKIZ, T7AOVILIKE
MEBICHZ, REORKAS, EEOITOVIOBEMICL > THILZOBEN ED>TVZ0
TREVA?EVSRHREUTDCENTED, TLTEARARTRCOEBICEZXZNL, BHFE
ENFRERLUCEREBETTIILEAVT, I7OAVINIEILENERAPREZHASHICTH L
ZEMNET D,

AMRETRE. CNETICHARZRTENBRLLELE (BEOR ) 2B<KKETFTILZFALT
VEBBOCZi1L—23aveEERTLE, AVERKRETILE. %EL*’E RRLTRATE, I7
l:l VIODEEERESEDOTHY ., WIFHELCEMRLTWVWSROT, SRICHEZITSEN TR

THhs,
—ENJI1L—23VoFER. EEARIKEY. TOSETHAOREE, R, KEKEICK
ﬁ?é CENEREEN, T, ITOVIOEERELLISUT, ERENDKEOKE E‘S/J‘ Et;
W, EROKEONESFENED>TLB LN BAOS N, — AT, SENDRRRET
RILEnRE (LAROEE ENE ) FIT7TO J)L@?K/EEt_li%hlitj(é < ( ﬂi’.@/\7
X—=ZRIZEXT)KELEWCEF Dh 21z, BECORBREZRXELTEE &b'clill%w%'\}ﬁﬁ
- BERTHD. T, SEAVERKRETILG, FFEARZE<SITZLH. ZEOXRTZE 12
FBELTHBULEENDTHD S, FURENBRETRIATIZEEH VY. ChiFSERY
HATITKFETH S,
Cumulus is a deep convective cloud that causes heavy precipitation, which accompanies a strong
updraft produced by condensation heating. To occur condensation, aerosols, small particles in the
atmosphere, are needed as cloud condensation nuclei (CCN). The number of aerosols is
increasing with the development of industry of global warming, because of human activity. Thus, it
is hypothesized that the cumulus is changing due to the change in number of CCN. We examine
the effects of number of CCN on cumulus convection by using a numerical model with
sophisticated cloud microphysics.
A set of numerical simulations was performed using a two-dimensional numerical model, which can
be conducted on parallel computers with a fast computational speed. The results showed that the
impact of number of CCN appears only at the first time of simulation and it is small in the quasi-
steady state. It was confirmed that the well-recognized sensitivity of cumulus to parameters, such
as temperature, its lapse rate, and water vapor mixing ratio. Since the present numerical model
solves two-dimensional air motions, it is necessary to extend the simulation to three dimensions.
The manuscript describing the obtained results have been submitted to an international journal and
is now under revision.
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Impact of Aerosol on cumulus convection
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Cumulus is a deep convective cloud that causes heavy precipitation, which accompanies a strong updraft produced by condensation
heating. To occur condensation, aerosols, small particles in the atmosphere, are needed as cloud condensation nuclei (CCN). The
number of aerosols is increasing with the development of industry of global warming, because of human activity. Thus, it is
hypothesized that the cumulus is changing due to the change in number of CCN. We examine the effects of number of CCN on
cumulus convection by using a numerical model with sophisticated cloud microphysics.

A set of numerical simulations was performed using a two—dimensional numerical model, which can be conducted on parallel
computers with a fast computational speed. The results showed that the impact of humber of CCN appears only at the first time of
simulation and it is small in the quasi—steady state. It was confirmed that the well-recognized sensitivity of cumulus to parameters,
such as temperature, its lapse rate, and water vapor mixing ratio. Since the present numerical model solves two—dimensional air
motions, it is necessary to extend the simulation to three dimensions. The manuscript describing the obtained results have been
submitted to an international journal and is now under revision.
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