


Recently-available high-resolution GCM can simulate
graV|ty waves epr|C|tIy (e.g. Hamllton et al, 1999; Koshyk

The purpose of our study is

using long-period simulation data obtained from a gravity-
wave resolving GCM .




1. Gravity waves:
Climatology and contribution to the global momentum




T213L256 CCSR/NIES/FRCGC AGCM (5.7b)
» T213 (AX = Ay ~ 60km)
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It seems that zero wind lines control the distribution of GWSs.




U: Contour

E-P Flux:
Vector

Wave force:
Color




Pink: positive
Blue: negative

Precipitation u’w’ at 100hPa U at 200hPa

GWs with positive u’w’ are likely emitted from convection.
GWs with negative u’w’ are emitted from topography, baroclinic waves and jets.
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It seems that GWSs with negative u’w’ propagate toward higher latitudes




10hPa WJul

Both lateral propagation and

the existence of critical layers
are important for the dominance
in the polar night jet region.
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The temperature maximum seems to be related to the residual circulation
that is dominant in the low latitude region.




SH Winter (June) Tropics :

Cross-equatorial flow
along nearly-horizontal
contours of absolute
angular momentum

Winter Subtropics :
Poleward flow driven
by E-P flux

convergence
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1st cycle: U= -70 to 35 m/s
2nd cycle: U= -50 to 35 m/s

U=-25 to 15 m/s at 30hPa
Period=15 mon (cf. real period=28 mon)
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Our GCM well simulated convectively coupled EQWs and EQWs in the stratosphere

-6

U

antisymmetric 83-35 hPa

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

*****

FREQUENCY (CPD)

0 —18I —12I I I12I l18
Cx(0__ZONAL WAVENUMBER, s Cx)0



\!

Definition of EQWSs:
= j 2m<h<90m

— N eastward

— — N (KW, n=1-2 GWs)
= S\ S N westward

S W > > | (RGW, n=1-2 GWs,
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Colors indicate

all waves
3-D IGWs
eastward EQWs

westward EQWs
JUL OCT JAN APR JUL OCT JAN APR JUL OCT * & W*
lyr 2yr 3yr v o

Contribution to drive the QBO is 25-40% for eastward EQWs (westerly acceleration)
and very small for westward EQWSs (easterly acceleration)

APR
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Tropopause inversion layer (TIL) High MPV layer above the tropopause

' Henvaaas T213L256 MPV
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Thermal and dynamical structures of the extratropical UTLS are realistically
simulated for KANTO (T213L256) model.
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Three different mixing regions are present in the UTLS.

* Isentropic mixing is strong in the lower UTLS similar to in the surf zone.
» Diabatic mixing is strong in the upper UTLS.

* Both mixing processes are weak for TIL in the middle of UTLS.
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= Based on 3-year simulation data from a gravity-wave
resolving GCM, dynamics of the middle atmosphere including

Topographic effects and spontaneous adjustment on the
subtropical jet.

over the Andes
In SH and Himalayan mountains in NH

Convection In particular in the Indian monsoon region.




» Existence of a temperature maximum in the winter
subtropical stratopause Is shown.

An equatorial corridor associated with SAO easterly
and a sideway effect by RW breaking

EQWs and IGWs.

IGWSs. Contribution of
EQWSs are quite weak.

Kgg IS dominant.

Mixing i1s weak but small-scale
fluctuations in PV are significant.




= More studies on interaction of GWs and the mean fields.
= More studies of gravity waves




