HOKKAIDO UNIVERSITY

Title “EBET N ERWCERTRIIR A DREDE &
Author (s) TN, 384Y; TAKEUCHI, Kensuke
Citation BB REMKYIBFRRERE, 44, 77-84
Issue Date 1984-10-05
DOI https://doi.org/10.14943/gbhu. 44. 77
Doc URL https://hdl. handle.net/2115/14129
Type departmental bulletin paper
File Information 44 p77-84, pdf

kaido
\;\0\‘ U”/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




AL HEIE A O ER Py B R F
Geophysical Bulletin of Hokkaido University, Sapporo, Japan
Vol. 44. October, 1984, p. 77—84.

CEETFNERVCEERATIRERBEORBORA

i Wk A
LA R R R
(BEFI 59 4F 5 28 HZEE)

An Attempt to explain the Formation Mechanism
of the Subtropical Front using a Two Layer Model

by Kensuke TAKEUCHI
Department of Geophysics, Faculty of Science, Hokkaido University
(Received May 28, 1984 )

The two layer model of the Subtropical Front, proposed by Takeuchi (1983), is revised
and examined to investigate the formation mechanism of the Subtropical Front. Main
points of revisions are, 1) perturbational expansion is systematically carried out, 2) boundary
conditions for geostrophic current induced by temperature distribution are taken into
account.

As the consequence, the new model suggests a different formation mechanism as the
previous model (Takeuchi, 1983). In the new model, vertical circulation in zonal plane
induced by differential heating plays an important role in the formation of lower layer
temperature distribution. However, the final process of the formation of the Subtropical
front, where geostrophic current caused by the lower layer temperature distribution con-
centrates meridional temperature gradient in the upper layer and forms the front, is the same
as that indicated in the previous model.
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LL, TOETNLWLOPOBBEE 2 EATW, 1S, ZOETITIRS BB T
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210, SHROB\RE 2 BRICHT, 1 BRI TSR L 2BIRE S, 2B TR
REFZL12H, OB RO TIRL, BENZLOTH -7, $ 3 ICkicxd ¥ 25
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Fig. 2. Plane view of the model ocean and

the stream function for the basic circula-
tion used in the model.

Fig.1. Schematic diagram of the vertical
structure of the model ocean and the heat
flux throuth the sea surface and the inter-
face between the two layers.

TREOKEETHD. JHEFNFNORETOBESIC L 2REROEFR»HRED ELI,
ZDEFINTIREMLN T, BKNDEBEZKEBNOAZL > THREY, NZNBFRIEIRETHS
L7z

p=ppt+ A (T —To) (4)
ST p B T 3B 2 BWERUKIET, po i3LAEL.0 & L TR KRS . Ar (3B TR
BETHE, THELE TROKFRELZZNLSIL 1,02 3T 5L,

f-(ul—vz)xk:—(% pT.+-2 VTz)drg (5)

FREO D, ZITFRIYAY DR, CRENIEE, kRIHELRENORMENT7 FATH
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f( ¢+B1T2, T = (1/1'2 (TI_TZ)
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1 =10*cm
=4 xX10*cm
A AT =Ap=3 X103 gem™
f=10"*sec™
D=3 x10°cm (16)
a;=10"%cm sec™
a;=3 X110 cm sec™
%=0.5cm sec™

£ =980 cm sec™?
FORERKDEIIZ B

U~3.2
U,~0.2
Ya~19 (17
7~0.57
7.~0.14
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O =—y (19)
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2 oW ok A

o
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Fig.3. Plot of characterics ¢— U, T,"9= Fig.4. Plane plot of T, Clear difference
const. The chracteristics can be de- of distribution can be seen between two
vided into two groups, one starts from areas devided by separation line of two
the western boundary and the other from groups of characteristics.

the eastern boundary.
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UoTwd, ZLTHEUEECRS EERR EAED KEIEL 2 ->Tv 3,
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INEHELKRL7:L0» Fig. 5 TH 3. HidbOfWligon 2 >0 77— 7"% 457 53R
D CTAESG LB R LN 5. HL 2 ZOSEEATEERKIC K > TV 2 DI HEHE Lo &
DT, EBEIZRLH OB TH S, L, TICEWMEEIEL 20k L5 &
5H0ThH5B, LODGHIZ B TRRROMEFER TR EMOKBLFE ., £D 7 Z DR

f—_———_
> /
Fig.5. Plane plot of T\'". Again the sepa- Fig. 6. Plane plot of T,9+eT1"". A front is
ration line of the characteristics devides Formation of a front is can be seen at the
the two areas, a negative area in the separation line of the characteristics.

north west and a positive area in the
south east.
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