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Generation of Linear Rossby Waves

Yutaka Isopa?

Abstract

This paper reviews the propagation characteristes of linear Rossby waves produced by
initial disturbance and by suddenly applied forcing steady or periodic in time. From a
viewpoint of field observations on the shelf, the question we seek to answer is how we can
speculate the forcing informations from the propagation of the generated topographic Rossby
waves.

Key words : linear Rossby wave, propagation characteristics, initial disturbance, suddenly
applied forcing
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(b)

Forcing

Fig. 1. Schematic diagram to show the generation patterns of Rossby wave, which is produced
by initial disturbace (Case a) and by suddenly applied forcing steady or periodic in time
(Case b).
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Fig. 2. Dimensionless dispersion curve of Rossby waves, w, frequency ; », wave number; C,
phase velocity and Cg, group velocity.
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Fig. 3. Dimensionless space-time diagrams of vorticity after the initial disturbance with the
spatial scale of /x=10(a) and /x=25(b). The schematic dispersion curve is shown within
this diagram. Upper and lower panels show the instantaneous diagrams of vorticity at ¢ =
0 and ¢ =80, respectively. The thick solid line denotes the maximum group velocity x/f=
Cg (n,) of initial disturbance (#,=2x//x : wave number). The each wave train at =
80 is named al to a5 in the case of /x=10, and bl to b3 in the case of /x=25.
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Fig. 4. The Airy function A#(x) (from Pedlosky (1979)).
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Fig.5. Dimensionless dispersion curve {(upper panel), and its phase velocity ; C and group
velocity ; Cg (lower panel). Open and closed circles indicate the estimated propagation
speeds of al to b and b1 to b3 wave trains in Figs. 3(a) and (b).
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Fig. 6. Dimensionless space-time diagrams of vorticity after the sudden onset of forcing with
the spatial scale of /x=10(e) and /x=25(b). The schematic dispersion curve is shown
within this diagram. Lower panel shows the instantaneous diagram of vorticity at ¢ =80.
The enclosed solid line area denotes the forcing region.

—EREDBE

Fig. 6(a) (b) B2 hzh, PVHELOHELRL =10 & 26 ORMc—EB®WH L 7- £ 2D
B ORFZERIS AR %1 3 P O KRN HEHIR T H 2 KO TEHE ¢ =80 DHEEDZER <y —
YTHB, WTNOT —R bLIRHESTEEIR 2B L /-4, BB~V R Ty FEEL, &
IBOBINIER SRV, <0 OFEBICIX, HEHIEN 58K L 252 —ERIBOBESEREL T
W3, e>0 I bER O A —DEBIEA SN B, FOREHEIIEEIZ/NE v, ESHORE
Ric B 28 (a/at—0) 11 (9) RE (16) AbroKRE 2, DRI,

0 lx<x
& (x,0)=1 (cos (mx/Ix)+1)Ix/= 0<x<ix (17
2[){/7[ X<O

L85, PIZE, <0 B AEBEE c=20/z» FHVWTRE B L, k=10T ~64, Ix=
25 T §~159 LD, Zh o DEBBENERR (Fig. 6(a) (b) OTEt=80 D 2<0iXB}2iH
EOIREE) 2B T2 ILBTES, 2FL, StEBRIT 17) RTEI L2 EERO Rz
NERBROBYIDER >TVRILETLTWS, ZORFORIEOKAE S XSS OHE
R LR =10 DBHWRE L, k=20 DFE TR/, ZhiIZEFHBMb > 2=0»
SBEROEMA Yy — VI HEINHHUAE —ESEE L TWAI L2 REBLTWS, 20
HAEEOGRICOWTRRETERT %2, 2L T IOHHBOEEOWRICE, W ORER
B> TEVEROEVEE (1500 T n—> 0, Cg~C: FES5EEE) Vs i), #EHle o
B I —ERIBORESPER I TS,

BRRHE OB E

HBETRRL IS, : B AL —EREETERVEARE (0>05) 28\ THEIE
B e-HER T o7, &8, AEHOHFECIBWTHREIOZERA 7y —1izeT k=26 &L,

47 —



dt K K E % #H 48(3), 1997.

Fig. 7T DRGNS Z DGR %R T, Fig 7(a) (b) BZhZTh, =08 & w,=05 (Cg=00D
U A —ESEET AL CABEE UL L 2 OREOREMARET, TEIC t=80 ORE
DLy — > BR LTz,

Wy —A L bIE LT, REFIHAIC O AHEEIE D ST 2 HEEERA 5N 5, JOEEKRHE
D t=80 X B} B <0 DWE/SY — i3, k=250 DU A E—FEOPIHFELOFEER (Fig 3(b)
D t=80 DI/E Y —>) LIFEAFLRUTHS, ZDZ Lo SHMEROBRR 7y —VICEKEFEL
7 EHO A EC—EORESTRE I NS, BETHICBL TR, FRaNREOERMAKSEZD
B AR R T 22 R/ANE W (8/or > 0) £z oh, ZOL EHEHo A —HOWBEN
7R (9 R) BRACEMTE 3,

oy /ot~F(x,t) (18)

AEAEE F i (16) R& 0, HBiEALERET Fle, t)=X(x)sin(wst) LT 5, ZO5H F % (18)
RIZRAL, =0T =0 OYHRHAED b L IZRKHEED T 5 &

P~ X(x){cos(wst)+1}/ ws (19)

L 5,(19) ROMEEHHEY o THBEZEHT 2 X(x)eos(wst)/ wr EFHEMLL RV X(x)/ 0r
DODBEDERESHLETHZIEERLTYS, TN t<0 T FEAIRVREL S
t=0 CEAKWMFEE 2L L E, POLO AR RS2 T, EHIROEEEE X(x) KKE
L7 BHBRE S NS, ZhIRFIETAL—ERHDOBETORALTH S, I OEALSRKEETE
OHRETECENEER SR L BHe A —ETH S, 7L, BREAHHTAE-HO
FIBEI o, IHFIL, EROFOBRE, wr=0.8 OIREEIZ o =05 DIRIBOESEE (Fig. 7(a)
(b) @ t=80 B} 5 EEHOE OIRIBMEZHE) ThH D,

Kiz, FROBHAT A —EOGREEOBREELEAS, Wy —A L b ARG CE
EOBEERIBEBRCEIRI - TWw5, DA —EREETERVEARH =08 (Fig.
T(a)) OB TIREIBHICEEOERIZHS DD, 0 A C—HOMBERIZA SRV, 7272

contor interval = 0.25 contor interval = 0.5
r o o = r o

2 s,
] time = 80 ] time = 80
o o L

Fig. 7. Dimensionless space-time diagrams of vorticity under the periodic forcing of w,=0.8
(a) and @,=0.5 (b). The schematic dispersion curve is shown within this diagram.
Lower panel shows the instantaneous diagram of vorticity at ¢=80. The enclosed solid
line area denotes the forcing region /x=25.
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Fig.8. (a) The schematic vorticity patterns characterized by an eddy. (b) The schematic
dispersion curve of o= |f,— f| mk/(k*+m?) in o (frequency)-£ (wave number) diagram.
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Fig.9. As for Fig. 7 but for w;=0.4(a) and w,=0.2(b).
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