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ON TYPHOON-INDUCED STORM SURGE
IN THE COASTAL AND SHELF ZONES

By Shigehisa NAKAMURA

Synopsis

This work concerns to a part of study on typhoon-induced storm surge as one
of the important factors at considering the coastal hazards and related protection
works. Main interest is concentrated to the problem on a nonlinear effect in the
shallow waters of the coastal and shelf zones at passage of a typhoon. In order to
find dynamical mechanism of the nonlinear effect, a simple theoretical model is in-
troduced first. The result suggests that there are various possible patterns of the
sea level variations as the nonlinear effect, even after eliminating the predicted as-
tronomical tides and the reversed barometric effect. As an example of the recent
storm surges, a case of the typhoon 9119 is introduced with a notice about the ob-
served variations in relation to the patterns of the theoretical model. With the dy-
namical understanding of the storm surge, a more advanced prediction and protec-
tion works could be expected in practice referring to the observations and numerical
simulations.
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Table 1. Nonlinear patterns of storm surge model

Case Pattern Specifying parameters”

F, y A 13
1 Solitary wave 0.5 0.0 0.0 0.3
2 Transition 1.0 0.0 4.0 0.3
3 Subcritical 1.0 0.0 —4.0 0.3
4 Weakly dissipative 0.5 0.1 0.0 0.3
5 Strongly dissipative 0.5 1.0 0.0 0.3
6 Small disturbance —0.2 0.0 0.0 0.3

* Notes: F, for forcing factor, v for amplifying factor, A for propagating factor, & for
alongshore scaling. Reference equation is
A
a—+ AA,+vA+O0AA+ A(A) =F,,
art
with
F(y)=Fo¢ (Ey),

and

¢ (Ey)=sech:(Ey).

(EY) DIFEOMMEMICA IO E, Table 1 D& S ICR L, T2, Folihhokss, gl
NOVERD YIAHD R r —V%ERY, Ei, J4E3RA@2) 1Kdohbc, KBEESHD, HOEERENE
ERT. TLT, vid, ARG THAOGH, 20FD Pz, REB3) O3 fOBESESTN TV,
BESEICEEL-BTH 5,

0 50 100y

Fig. 3. Pattern for solitary wave (case 1).

Fig. 4. Pattern for a transitional condition (case 2).
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Fig.7. Pattern for a strongly dissipative condition (case 5).
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Fig. 8. Pattern for a small disturbance radiation (case 6).
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Table 2. Location of tide station

Tide
Zone station Lat. Long. Notation
NW Pacific Tosashimidsu 32° 43 N 133° 03 E TOS
Murotomisaki 33 15 134 11 MUR
Kushimoto 33 27 135 46 KUS
Shirahama 33 41 135 21 SIR
Wakayama 34 14 1356 10 WAK
Seto Inland Sea  Kobe 34 4 135 11 KOB
Takamatsu 34 19 134 03 TAK
Kure 34 16 132 32 KUR
Hiroshima 34 22 132 26 HIR
Matsuyama 33 50 132 47 MAT
Tokuyama 34 03 131 47 TOK
Japan Sea Nagasaki 32 44 129 52 NAG
Hamada 34 54 132 04 HAM
Sakai 35 33 133 14 SAK
Saigo 36 12 133 20 SAI
Maidsuru 35 28 135 35 MAI
Awashima 39 12 139 34 AWA
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Fig. 9. Meteorological tide and reversed barometric variations.
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Fig. 10. Effects of nolinear variations and wind stress induced by the
Typhoon 9119.
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