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Wave Propagation Models Due to Topographic Change: Scatterer Method

and Transfer Matrix Method
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Abstract : Both scatterer method and transfer matrix method are compared to analyze their characteristics, which
are wave propagation models due to topographic change based on plane wave approximation. Results from the
scatterer method are closer to the results obtained by the more accurate existing models and it is appraised that the
scatterer method gives the clearer explanation about physical process involved in the wave transformation. Since
both methods have analytical solutions, in the computational point of view they are very fast and easy to be
implemented. Both methods give a good prediction for wave scattering by relatively simple bedform.
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Booij's ramp test
No. of steps =100
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Fig. 1. Reflection coefficients for Booij’s ramp bedform. Solid line
- PA; dotted line with o symbols - TM by Devillard et al.
(1988).

Table 1. Experimental parameters by Davies and Heathershaw(1984)

Case A (cm) A (cm) [ (cm) h, (cm)
DHI1 5 100 200 15.6
DH2 5 100 400 15.6
DH3 5 100 1000 313
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Table 2. Experimental parameters of Guazzelli et al.(1992)

h, (cm)
Case A (cm) A4; (cm) 4, (cm) / (cm) 5
c
Gl 1 12 6 48 2.5 3 4
G2 0.5 6 4 48 2.5 3 4
G3 1 6 4 48 2.5 3 4
08 —

Double Ripple Patch (DH3)
- No. of steps = 1501
+ + + Laboratory data

PA
0---0---0TM

L+

+ +

2k /K,

Fig. 2. Comparison of reflection coefticients for single ripple patches. Solid line - PA; dotted line with o symbols - TM by Devillard et al.
(1988); + symbols - experiment data by Davies and Heathershaw (1984).
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Double Ripple Patch (G1a)
No. of steps = 601
7 + + + Laboratory data
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Double Ripple Patch (G3a)
] No. of steps = 1201
+ + + Laboratory data
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Fig. 3. Comparison of reflection coefficients for a double ripple patch. Solid line - PA; dotted line with o symbols - TM by Devillard et al.

(1988); + symbols - experiment data by Guazzelli et al. (1992).
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