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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).



K Kk E & O 48(3), 1997.

RERL TS, 20X 312 (12) R Airy B x= Cglkn)t OHIE L D B B CHRiE 233
L, BHRICRBIISHRENS ZLE2RT, ThOZ, FHREO7 0V MBIZE D & Bk
2D, ZOWBOWRBHHMCEL (A~0) L 2EEADH 3,

CO &S RfEOFHE Fig. 3(a) (b) OBAEFEH L HBMRETH S, Fig5i 0=n<—12
B 5 FHEIAR (LE) LAHEEE C(n) RUBSEE Cg(n) (FE) %57, M, FEROEL -
HAEN t=80 DRMWE /Y — > SHAMINL D al~ab #F & bl~b3 FF|Z 2 H O &
CREREERT . BB al L bl OBEBLEEHEEIFILALACMETHY, BIZESK (C
~Cg,n—>0) DEOEFIIH B Z EBSbh 3, 7721, k=10 DB, LIEHORIED o= Cy(ny)
t LY BRITL, t=80 DREHDIRIBEIZFIHIMDES U F DI & 5> T B, al~ab OFEF|D
EREREZHEAS &, BHEGTY ol HIXZRHRE CEELTVUL0IHL, BEORESIIZ A
SR EAHREIGE TV TV 3, ZRIBEFER CRAMIEA CHRAKIGETVWTBE T
Hoo T, k=25 DHEE, FIFBWOEEEE & n=n, ROBHE Cg(n,) DIRHBREIGE <,
=80 THIRBEDKIL/NE Y, ZHW X, THBOREIEZE -7 ¢ $EEL, BHOETIO
IR IR IS W, b1~b3 DR EFIDEBHEE 2 D b, bl $ i AR ERHEE OHR <
5WOEHERE, b3 1SRRG 1,

SO &S HIHERIC & > TR S e 0 R ©—HOEMTI, PIRIBOZERIR 7 — 1 %0
FLOREFLZVIEARGEORBE L UUEET 2 B85 2, 12721, U —HOREORK
RIREORT BARDZEM A & — VKL, TIIBOZER 7 — LAV S I E ARl 0
BICRIREOX X BT ER s WD,

ZIZTC,HITRLI k=10 & 25 OB 2R £ CBRAIL 288 %% 2 T 5 5 . Bl O 5SS HED
BRBATRA L &, MEOGEHEECIIZLALEDNZ VD, Sl OB®I 1 CHITLE
OFARZHERT 2 2 L 3E LRI, =10 DO TH 28 H5ORINEIR L7 £ LT b, ¥
Sz & 2 RIS D S 007 & 5 758 o EE 2 18R T 2 aIEEE L B 2,

EFREEIC & > TR S h 2 0 R E—ROERYE (5—X (b))

CITHERIEING, HERM I KRESNTO2EERRESE 2 5, B2, BMLE
DRGERZH 2 156, SEEELOGREE IR 2 %0 2 ©—BOGEEE L ) 1~2
A= bREL, EHEREBICH L RRELOGERE 2 BRA L BB 2 2 L8 TE 5, bL
iz, FHCO-> D [EEELERL, ASREMERL LS4 TH, BESOHENBEL
CEoTHES 2R S 2 ERKMICHRI NG LE2 2, $ubb,

0 lx<x
F(x, t)={ F, 0<x<lx (14)
0 x<0

SO, WHSR—EEH T 258 (AORMBER W) |5k > OEERL L L) » B
CHET 250 (APNLCKSELOBBCERES L Y) 21, —TmEcl

Fy=— sin (2mx/(21x)) (15)
e L, REsIcE
Fy=— sin (22x/(21x))*sin (wst) (16)
el 22T, wr RBHNOERTHER TS 2,

— 46 —



BH : Mo 2 E - ophiE
(a) (b)

contor interval = 1.0 contor interval = 2.0

e

s

g

s

2
e

&

H
time
{ B S e S S S B S R R B B e e m pa ]
8
time

LS s S B B R B B LB R S S p e e B e p|
-100. -50. o 50. 100.

. . o .
10- » 20-

]M time = 80 ] time = 80
o U . :

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.
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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
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