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Velocity and Geopotential Height Disturbance

Accompanied with Medium-Scale Eastward Travelling Waves
in an Atmospheric General Circulation Model

Shogo NAKAMURA, Keita IGA and Hideo IKAZAKI

tE-mail of corresponding author: iga@riam.kyushu-u.ac.jp

Tha activity of the medium-scale eastward travelling waves simulated in an atmospheric general
circulation model is investigated. The simulated waves have the same features as those of the observed
medium-scale eastward travelling waves: the wavelength, the period, the horizontal structure with
geostrophic balance, the vertical structure with hydrostatic balance trapped at the tropopause and so
on. The area where the amplitude of this wave is large, is located east of 100°E along 40°N latitude
line, which indicates that this wave is originated from Tibetian Plateau region. The region with active
velocity disturbance extends more westward than that with active geostrophic velocity disturbance
which is calculated from geopotential field. This means that the velocity disturbance develops first and
that the geopotential disturbance follows it. It supports the possibility that this wave is excited through
mechanical causes such as instability of the westerly jet.

Key words : Medium-Scale Eastward Travelling Wave, General Circulation Model, Excitation Process,
Tropopause, Tibetian Plateau, Heating, Jet, Instability, Geostrophic Ballance
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Fig. 1 Horizontal structure of the simulated medium-
scale eastward travelling wave. The upper panel
shows the isolines of the meridional velocity v at
250hPa level, and the lower one shows those of the
geopotential height ® (at 08Z on Mar. 20 in the
model). The phase of the wavy pattern of ® along
the latitude zone 35 ~ 40°N is shifted eastward by
/4 from that of v, which indidates the geostrophic
balance between these two quantities.
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Fig. 2 Vertical structure of the simulated medium-scale
eastward travelling wave. The upper panel shows
the vertical section of the meridional velocity along
the latitude 38°N at the same time as Fig. 1,
and the lower one shows that of the geopoten-
tial height. The amplitude of the disturbance
is trapped around the tropause located at about
250hPa level.

4. &

-

PRGBS RER 2 &b @B L TR o 2B &
5LY ZOWROREEIBERECOEAROREICEL
<, WnT, ZOWITEL FHFDLRERIZD > THRD
FIZEINTL BZ EZRD. ZOZ Enb, FIZHEHE
ILOBBO K& VRO BE SRS, I ORAFIRIC KIS T 5
BT CH5. BELOEIERT <o bMfHEM» L ROFEET
REWZ LI, ZOERF Ny MHFTRE - BZELTW
5T EETT.

Tz, HALEE DRI E PART v A MED
BILOREWVEROTNIZSDVWTEEL LS. ZOHIT
EAMIIE BRI R R -T2 TH D00, BALEE
OEEDEENKEL 2D L Z AT, RFIZYAFRT
Vg MEOBIHOBR O RE S RDETTTHS.
(BB ART v g MEORD VI, Fhh
LRD-MERLEEAVCHLRICIENEZRS. ) Le
L, BEBRICBW TR SR R BEL <
BHT, MEDEID I BO—FOHMNENTVEEND
RPN TFTET Db FiL 2 0.

HLZOENRMBIZ L > TRELTWE ETHIT, £
PTMBUZ L > THEBEAL ZVTRT VY YA FED
BIMBEL, TN LV BN THERESOEIL G FHEL TH
KTHAH. —F, ZOEBTEMBRERZEILL > TOE
BZEANTWD20, HEHGOFILOREDFNFITTD

Amplitude of meridional velocity 250hPa

T T T<__<——h\‘\\‘;//,__é—~——'.
= g
5 i & 5o

ig. 3 Root mean square of meridional velocity at the
level 250hPa (upper panel), and that of merid-
ional geostrophic velocity (lower panel). The
geostrophic velocity is calculated from the geopo-
tential height data. The regions where the root
mean square of the amplitud is larger than 3.5m/s
are shaded. The area where these quantities are
large spreads along the latitude of 40°N eastward
of 100°E including the area over Japan. The am-
plitude of v already begins to become large at
around the point (50°N, 90°E), but vy is not yet
amplified in this area.
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