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1 Question 1

Show that in the southern hemisphere, the Kelvin wave propagates with the boundary on the
left.

1.1 Solution
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2 Question 2

Using the principle of potential vorticity conservation and volume transport conservation, solve
the “Analytical Problems” 7-8 (Page 213) in the book Introduction to Geophysical Fluid Dynamics
by Cushman-Roison and Beckers (2011).

In Utopia, a narrow 200-m-deep channel empties in a broad bay of varying bottom
topography (Fig. 7.14). Trace the path to the sea and the velocity profile of the channel
outflow. Take /= 10"* s™!. Solve only for straight stretches of the flow and ignore corners.
(Cushman-Roisin & Beckers, 2011, p. 232)

To sea : ;
- 20km 20km : 50km
500mdeep : 300mdeep : 100m deep

1

60 km

ha
U=2mls H 200m deep

H
300m

2.1 Geometry of the idealized bay and channel mentioned in Analytical Problem 7.8. (BlF&E
Cushman-Roisin & Beckers, 2011, p. 233, Fig. 7.14)

2.1 Solution

BE 21 kL. By A=ZXHHEEN N (North). M (Middle). S (South) [X. 5
SRR SFE A FONE S WA

(1) FHKRAE M X8 Fj 7 s, MER +i 75 18 ks

(2) FKIAE M X ] +i J7 s, TR +j 7 ek

(3) FHKRAE S X[ +i 77 FLsh, WFGERY —j 77 138 ek

(4) F/KHMAE N X[ +j a0, MR —i 77 .

AT EEITE, X PLEPURE S, e TR R, flln: 1o (3D
FIFGE T Ug 35 —j J7 IAIFETRIE Ly WIBATIEIRE 05 1500 (4) MIFER vy W —i 7 7E R IR
Ly WIETEIE A 0.

HAR (RE) s¢fE

UgLoHy = VyLyHym/2 = UsLsHs/2 = VLyHy/2 (2.1)
DA !
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Question 2
sz‘*'VM/LM=f—Us/Ls=f+VN/LN 2.2)
Hy Hy Hg Hy '
%5
H, 2U,LoH?
V2=2UL(1——> , L=
M= 2Uolo\1 =) S I = g~ Hoyr
H, 2U,LoH?
U2=2UL(——1) ,  Li=—
S 00 \Hg ! S Hg(Ho — Hs)f
H, 2U,LoH?
V2=2UL(1——) ) 2 =~ 9700
N =2Uoko(L=gl) N = i — Hof
RNEHE, 15
Vy =0.20m/s, Ly = 4000m,
Us = 0.35m/s, Lg = 6928 m,
Vy =027m/s, Ly = 1789 m.

HRUE TR E T R (BB BISNEES, W —Fm] Ge R gk 22 (IRVO:
1. /K channel J&, PARIE Ly A RIE Vy 35 M X P00 5 9 RS i 80 ;
2. Bl M IXRIL TR, Hri RSN S X, LLAHE Ly AR TE Vy #F M X il
FrIa 2RI SN ;

3. L M X ZRA AR, Hrimde, PARIE Ly Al RIE Vy 3 M X R D R R AL sh;
4, HEANN X, PAVHE Ly FlE RKIE Vy W N X RIA S A A6 N
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