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Simulation and climate variation of polar mesospheric clouds using a climate model

TAKAHASHI, Masaaki
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The time variation of polar mesospheric cloud (noctilucent cloud) in the summer
season is investigated using a climate model including the lower thermosphere. The variation of cloud
occurring is controlled by 5-day oscillation, tides and eastward propagating gravity waves. The vertical
extent of the cloud in the model is 10km scale that is not realistic. In order to have the realistic
extent of cloud, a chemical climate model is developed for the occurrence of the cloud whose vertical
extent is about 4km.

The atmospheric response to 1ll-year solar cycle has been simulated. The response difference of
temperature and water vapor between solar maximum and solar minimum is almost consistent to previous
model results, however the response difference of cloud is small.

11 5



(top  150km)

breaking
3km
km 1000 km Hines

11




10cm/s
32-
Hines

JAGUAR_32bin_01 Cloud water [107%g/kq] 68.4N 19.7E
m_min=33xF=5 rmsw_fact=1.0 flux_fact=0.4 vice=0.1

3.3x10°5m1?

0.4

Presstre [h2a]

69N 140K

JAGUAR _32bin_01 7onal mean mmpnrnmrni
m_min—33xE—5 rmsw_fact—1.0 flux_fact—0.
0.0001 E— B

0.0002 o)

K], JUN
vlwce—OJ

20E, 68N

Pressure h2a]

150 160 170 180 190 200 210 220 230 Z40 250 260 270 280 280

Q=k(a(2)- H,0)- k,(H,0)
a(2) H20
68N, 0.006hPa level ( k1
83km) ka

6 15 6 29

JACUAR_32bin 01 Cloud water
m_min=3.3xE—5 rmsw_fact=

107%g/kg] 68.4N 0.006hPa
J}O fh?)({fgl:tzo 4 vice=0.1

sk
210UN -
, — CCSRINIES
—

—— ) pe— HOx Ox

68N, 0.006hPa level ( 83km)

0.002hPa, 90km




0.002hPa-level

km

JAGUAR_ch4_01 Cloud water [107%g/kg] B8.4N 19./F
m_min=3.3x 5 rmsw_faet=1.0 flux_fact=0.4 vice=0.1

Presstre [hPc.

19JUN 21JUN 23JUN 25JUN 27JUN
L I B B e I
20E, 68N

11
11
max min
11

125nm-175nm
max min

max min

Temperature (K) (15Jul.—29Jul. 02)

Strobel_Smax—Strobel_Smin 15Jun—29Jun02 Temperature

1e-05

0.0001 4

0.001 4

0.01+

Pressure (hPa)
(=}

(Solar Max — Solar

Min) color, Solar Min

3K

H20O(g) (ppmv) (15Jul.—29Jul. 02)

Strobel_ Strobel_Smin 15Jun—29Jun02 H,0 (ppmv)

1e-057

%

0.0001 - EEESES

o

o

=}
L

hPa)

Pressure

905 605 305 EQ 30N 60N 90N
0005020710 0710205 0+05 Latitude

solar max
HALOE

solar max(min)

69N

83km solar max(min)



Connections between the stratospheric
quasi-biennial oscillation and
tropospheric circulation over Asia in

northern autumn, Journal of

9 Geophysical Research Atmospheres, 118,
Watanabe, S., K. Sato, Y. Kawatani, and 10740-10753, doi:10.1002/jgrd.50827,
M. Takahashi, Vertical resolution 2013,

dependence of gravity wave momentum
flux simulated by an atmospheric
general circulation model, Geoscientific
Model Development, accepted,
Yamamoto, M., and M. Takahashi,

Dynamics of polar vortices at cloud top and

Bhatnagar, R., V. Panwar, Y.
Shibagaki, H. Hashiguchi, S. Fukao, T.
Kozu, M. Takahashi, and S. K. Dhaka,
Hourly radiosonde observation of
humidity and temperature and high
resolution vertical wind using the

base on Venus inferred from a general

circulation model: Case of astrong diurnal Equatorial Atmosphere Radar during

thermal tide, Planetary and Space Science, in convection over Koto Tabang, Indonesia

press, doi:10.1016/j.pss.2015.01.017, 2015, in CPEA-1l campaign, Indian J. Radio

and Space Phys., 42, 277-291,
http://nopr.niscair.res.in/handle/1234567
89/23000, 2013,

Tomikawa, Y., K. Sato, S. Watanabe,

Kumar, V., S.K. Dhaka, K.K. Reddy, A.
Gupta, S.B. Surendra Prasad, V. Panwar,
Narendra Singh, Shu-Peng Ho, and M.

Takahashi, Impact of quasi-biennial Y. Kawatani, K. Miyazaki, and M.

oscillation on the inter-annual variability Takahashi, Growth of planetary waves

of the tropopause height and temperature and the formation of an elevated
stratopause after a major stratospheric
sudden warming in a T213L256 GCM, J.
Geophys. Res., 117, D16101. 1-16,
d0i:10.1029/2011JD017243, 2012,
Hirota, N., and M. Takahashi, A

tripolar pattern as an internal mode of

in the tropics: A study using
COSMIC/FORMOSAT-3 observations,
Atmospheric Research, 139, 62-70,
doi:10.1016/j.atmosres.2013.12.014, 2014,

Dhaka, S.K., V. Malik, Y. Shibagaki,
H. Hashiguchi, S. Fukao, T. Shimomai,
H-Y. Chun, and M. Takahashi,

Comparison of vertical wavelengths of

the East Asian summer monsoon, Clim.
Dyn., 39, 2219-2238,
d0i:10.1007/s00382-012-1416-y, 2012,

gravity waves emitted by convection in
the UTLS region at Koto Tabang (0.20S,
100.32E) and Gadanki (13.5N, 79.2E)
using radars, Indian J. Radio and Space
Phys., 43, 24-40,
http://nopr.niscair.res.in/handle/1234567
89/27165, 2014,

Inoue, M., and M. Takahashi, 9

Yamamoto, M., and M. Takahashi,
Venusian middle-atmospheric dynamics
in the presence of a strong
planetary-scale 5.5-day wave, Icarus, 217,
702-713, doi:10.1016/j.icarus.2011.06.017,
2012,




Yamashita, Y., H. Akiyoshi, T. G.
Shepherd, and M. Takahashi, Combined
influences of the QBO and 11-year solar
cycle on the stratosphere-troposphere
circulation in the Northern Hemisphere
winter, 11th Annual Meeting Asia
Oceania Geosciences Society (AOGS)
2014, 2014.7.28,

Venus GCM
2014 2014 9 24
2014 2014 10 21
GCM
2014
2014 10 23

BRE T N~ ORBRELR - HEEE & R
136
2014 11 2

Yamashita, Y., H. Akiyoshi, and M._
Takahashi, CCSR/NIES CCM
simulations for 11-year solar cycle and
QBO effects on the Northern
Hemisphere extratropical winter
circulation, Davos Atmosphere and
Cryosphere Assembly DACA-13,
2013.7.12, Davos (Switzerland)

Takahashi, M., Development of

stratospheric QBO research, Tenth

International Seminar on Climate
System and Climate Change ( ),
2013.7.16, Beijing (China)

QBO

2013
2013 11 21

2013 2013
11 21

http://157.82.240.165/nlc/index.html

¢y

(TAKAHASHI, Masaaki)

@

A
AKIYOSHI, Hideharu

(TAKIGAWA, Masayuki)

(WATANABE, Shingo)



