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Numerical characteristics for the shallow water equation are analyzed with ADI, Hansen,
Heaps, Richtmyer and MacCormack schemes. Stability, CPU time and accuracy are investi-
gated for the linear model which has analytic solutions and circulation is simulated for
the nonlinear model. The results show that ADI method has some defects in CPU time and
accuracy for the computation of velocity. But ADI method simulates circulation well and
has the largest stability region. Richtmyer scheme is the best among the other explicit
schemes. Effective viscosity term is found to be essential for numerical experiments of the
shallow water equation.
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k| Ax AN H Cr ADI Hangen Heaps Ricth MacCo.
0023 0038 0,038 0,034 0.036
1 500 7.855 10 0.22 0.085 0.065 0.065 0.056 0.069
40380 5523 7146 28450 30442
0017 0.034 004 0022
2 250 7.855 10 044 0.045 0025 0.025 0016 Heby
152841 20106 2567 115080
0033 0.064 0.064 0.049 0.046
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0.027 0.064 0064 0042
4 250 15.710 10 0.88 0.0562 0016 0016 0024 ot
78005 11377 14533 59564
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5 500 3L420 10 0.88 0.100 0.035 0035 0.060 oA
10358 2141 2564 7770
' 0076 0.092 0,002 0.050
6 500 15.710 40 0.88 0033 0.004 0.004 0008 Bty
19706 3270 4083 14642
0071 0112
7 500 47130 10 132 0.109 Hoty 22y 0071 Bty
7223 5648
0.087 0144
8 500 62.830 10 1.76 0.118 A Bty 0.090 £
5767 4466
0172
9 500 157.10 10 440 0.150 By oy oy e
2835
0.259
10 500 235.60 10 660 0.170 oA Heoky Bty By
1872
|
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x=x ; O5/0x=0, u=0 (18.a)
x=x ; nlxeyt)=Re{no(y)explict)} (18.5)
y=0L ; 87/3y=0, v=0 (18.¢)

=001, w=001(rad/sec), x=5000m, xz=: 16000m, L.=
5000m<Ql AFEol A} &7 29l ko] Hel AEEH
£ AF7) F(t=3%6284=18852%)04 ¥4}
o} #1493 8 & ¥asHrch

MAANNL] 4 Het dr, £#5& HHAAT
w 2 (19)9} Zol| F A== F47 A AHe] RMS
(Root Mean Square) 2.2} CPU AJ7He A% 1
o theted & 1o YepfArh

RMSS.3 = (1/K - é(la N 19)
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£ Ho|x gith & zt Ay Y A o
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myerHdHH o] Cr{18—20, MacCormack® o] Crd04
05 302 Sy ADIMPHol £27 HAEA]
ot AgAde] AL AsiAe Cr olojo} &n
d8l¥ ZolE Richtmyerdbyg o] P 713
¥ o MacCormack Wo] 713 Fth CPU A7t
L2 Y9 Al4to] XgE ADI o] 713 A1
2¢kA sl 89l MacCormack HHH 3} Richtmyer ¥
o] 71 Holw Hansen Y3 Heaps ¥{o] 713
#oh FHEdE A w8 g2 ADIHe]
FL YA dhe vd i K& BE A
F4& 238 ADINo] 718 wa e x| vhy

& ugs,

a9 3% 28 45 E 194 dx=dy=50me o
4% WA 719 MacCormackdg Asle
7 Aegel $UAAS K40 B8 RMS 3}e)
UREE A7 EAP Aotk ol BY FRE
o e o3k Cr ol Al AxE WA

s 24

Hapsen %k  Hesps
tehimyer
p
[ Y
b 1
4
0.054

[H] T

Cr

T T T ¥ T T T T
0.4 0.88 b2 1.76

3 3 Crdol] wpa FHEe e RMSe)

(4x = dy =500m)
s 2 a0
0. IO-I /
Richtayer
0.05
2L Neaps
] Y T T T T T ¥ T Cr
0.64 .88 1.32 176

218 4 Créeol B2 f49) RMS2 3 (dx = 4y =500m)

H2 A% 29 FAEA@o] #¥ RMS 23}

a9 | Ax At H Cr ADI Hansen Heaps Richt. MacCo.

1 500 7.855 10 022 0034 0038 0.037 0,036 0.035

2 20 7855 10 0.44 0034 0,039 0039 0033 Beoby

3 500 15.710 10 0.44 036 0,052 0050 0.041 0.043

4 250 15.710 10 0.88 0036 0.053 0053 0.040 BorA

5 500 31420 10 0.88 0.044 0.082 0079 0056 Bty

6 500 15.710 0 | 0088 0.097 0.125 0.116 0.102 Bt

7 500 47130 10 132 0.052 A e 0073 A
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o] @ 2xke Richtmyerd goll Cr=088 &
AF2 Cr 47} Ao vgts o3 Fiygelzt 4
35 F&iAv] Hansen $4 7 Heaps $geire
288 Cr 4o vidsll oxpy) AelAlzn 9tk
= musle] AL Cryel A 48 2
A AGgFF 2o v#H st FAHAG {50
B M AT ol T ol AN HE F
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A7l AL expdAdel o] Hon ¥3A 2
ok 134e] 3%+ MacCormack o] i &
FahA g 22499 A9 7Pg 983 ADIY
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5 2 HIME DHAUE

x1=80m, x=160m, L.=80m, I=16am, H=1374m
Ql 2o B3t 3MBmo]I o =001(rad/sec)ql

3 A% 30 FARANmIY H&(m/sec)o] & RMS 03}

a9 Ax At Cr Al Hansen Heaps Richt. MacCo.
1 500 7855 022 0018 0046 0.046 0.065 0063
0088 0110 0110 0109 0.110
2 20 7855 044 0014 00.46 0046 0048 0.086
0046 0070 00.70 0063 0144
3 500 15710 044 0027 0061 0061 0067 0062
0.094 0.097 0097 0108 0.100
4 250 15710 088 0.024 0063 0063 0.056 By
0.053 0063 0063 0.069
5 500 31.420 088 0045 0.101 0101 0.080 0073
0105 0080 0.080 0110 0.100
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0116 0.079 0079 0115
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;4 AYg RE QAUR)
7 < ADI Hansen Heaps Richtmyer MaeCormack
1 000537 -0.00593 -0000682 000643 000453
-000032 -0.00176 -0.00173 000164 -0.00490
-0.00660 000674 -0.00620 -0.00509 -0.00454
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cosine ¥2] YE|2 Hrl FUHE FRU &
B gol® YA =d olue] £HHYL Abbott
b AR wk = A B FAge] FHo
2 A§ 9 2&PP(spurious circulation) ZH= @]
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