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A quantitative consideration of vertical profiles of air temperature,
relative humidity, and stable isotope ratios of water
within the quasi-real scale Artificial Cloud Experimental System (ACES)
by using a cloud microphysical model

Yasushi Fujiyoshi' and members of Magic Monkey Project

We formed a quasi-real scale cloud (more than a few hundred meters in depth) inside a long vertical shaft,
Artificial Cloud Experimental System (ACES), under the ground. This paper will introduce ACES and show
results which experimentally confirmed the aerosol effect on vertical profiles of air temperature, relative
humidity and stable isotope ratios of water in a cloud. We succeeded in detection of the supersaturation layer
near the cloud base. We were firstly able to study the validity of the Rayleigh condensation (distillation) model.
By using detailed microphysical model and “Cloud Fractionation Coefficients”, we were able to simulate vertical
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profiles of 6D and ¢'*0.
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Fig.1: Logo of Magic Monkey Project
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Fig. 2 : Experimental setup within ACES at Kami-Sunagawa (left ¥4
panel). Snapshots of working staffs at the bottom of ACES
(right panel) f
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Fig. 5 . Left panel shows a vertical profile of observed air temperatures from the bottom to the top of ACES and a regression

line (red line).
line).

Right panel shows a vertical profile of air temperature around the cloud base and a regression line (green



92 - 35

Vertical Profile of Temp. during 03nig28

RH

099 0995 1 1008
480

101
120

g 350
'HLP( 300
'II]E 250

20

T g —
model ——
400 RH(model) ——

100

40

xm (°C)
B6: 5 AL, 7272, FHLLGR RER &,
EM

0
135 1

B, vYvrEVyF—TOV 7 X N—

Vertical Profile of Temp. during 03nig28

RH
1002 1004 1006 1008 101 1012 1014
T T

09%  0.99% 1
T T

T T
03nig28 ——
model ——
RH(model) —

..

L L L L
24 126 128 13 132 134

um (°C)

EMPHEE 7V THBEL KR (FER) SRR RER o

Fig.6 - Same as Fig.5, but for air temperature (blue line) and relative humidity (green line) simulated by using the

microphysical model.
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Verical Prefile of Delta D during MMP03 and MMP04
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Fig. 7 - Vertical profiles of ¢'*0 (left) and 6D (right) of cloud water and water vapor observed in 2003 (blue) and 2004 (red).
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Vertical Profile of Delta 018 during MMPO3 (Cloud Water)
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