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Development of Wave by Wave Analysis Program using MATLAB
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Abstract : In case of observing only wave height and period in the field, various wave characteristics are mainly
calculated by wave by wave analysis method. In this paper, an wave by wave analysis program using MATLAB
language is developed. It is possible to perform a function such as 1) correction for mean water level, 2) calculation
for zero crossing time, 3) calculation for individual wave height, 4) time interval by using zero upcrossing and
downcrossing method. The applicability of the developed program to the data of 0.2 second interval observed by
using the WaveGuide Radar installed on HeMOSU-1 was examined. Tidal level variation removal and zero crossing
time estimation were determined by linear or quadratic interpolation. It was judged that the Goda method was
appropriate for calculating individual wave height, and the method proposed in this study seems to be improved
through subsequent research. Due to the fineness of the sample, it can be seen that characteristics of representative
waves are different from the results calculated by zero upcrossing and downcrossing method.

Keywords : wave by wave analysis method, MATLAB, zero upcrossing method, zero downcrossing method,
HeMOSU-1, representative waves
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Fig. 1. The six phases of the raw data analysis.
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Fig. 2. Linear interpolation to determine time of zero crossings.
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Fig. 4. Photo of HeMOSU-1.

Table 1. Specifications of WaveGuide system
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Fig. 5. Location map of HeMOSU-1.

Characteristics

WaveGuide system

Manufacturer RADAC (NL)
Model no WaveGuide ver 2.2
Sampling rate 5Hz
Wave heights 0~60 m
Wave periods 0~1 Hz
Accuracy water level 1 cm
Wave height 20 minutes
Processing period Wave direction 20 minutes

Tide

10 seconds, 1, 5 and 10 minutes

Wave height

User defined number of minutes (e.g. 1, 10, 20, 30)

Processing interval Wave direction

User defined number of minutes (e.g. 1, 10, 20, 30)

Water level

User defined number of seconds (e.g. 10, 60, 600)

Table 2. Specifications of WaveGuide radar

Characteristics

WaveGuide radar

Manufacturer Honneywell/Enraf tankgauging (NL)
Model no 973 SmartRadar LT
Dimensions 26 21 cm (diameter, height)
Mechanical Weight Approximately 9 kg

Casing material

Stainless steel 316

Radar frequency 9.9~10.2 GHz
Modulation Triangular FM
Electrical — - - — -
Emission Depending on the type of antenna, a maximum radiation of 0.1 mW is generated
Power requirements 24-64 VDC, 6 Watt per radar
Environmental Ambient temperature —-40 to 60°C
conditions for the Relative humidity 0~100%

SmartRadar LT I -
ngress protection

P67




Fig. 6. WaveGuide mounted.
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Case Sampling interval (unit: sec) No of data No of missing data Data coverage Remarks
1 0.2 9,000 14 99.84%
2 0.4 4,500 7 99.84% Recording period:
3 0.6 3,000 2 99.93% 013 o 56 00
4 0.8 2,250 3 98.87% T
5 1.0 1,800 1 99.94%
Table 4. Wave characteristics according to observation interval
— Interval Ar=1s Ar=08s =065 Ar=04s Ar=0.2s
Wave characteristic
H.. (m) Up-cross method 1.59 1.56 1.65 1.75 1.68
max Down-cross method 1.66 1.55 1.75 1.60 1.78
T, Up-cross method 5.54 5.29 5.30 5.18 5.33
Hmax Down-cross method 532 5.17 4.94 5.23 3.72
H,, (m) Up-cross method 0.92 0.92 0.95 0.94 0.86
13 Down-cross method 0.91 0.92 0.94 0.94 0.86
T, () Up-cross method 4.80 4.72 4.68 453 3.87
3 Down-cross method 4.88 4.77 4.71 4.53 3.83
H,y (m) Up-cross method 1.13 1.16 1.19 1.19 1.16
1o Down-cross method 1.14 1.16 1.19 1.18 1.18
T, () Up-cross method 491 4.87 4.76 4.68 445
Mo Down-cross method 4.92 4.96 4.89 4.70 4.52
A (m) Up-cross method 0.59 0.59 0.59 0.57 0.47
Down-cross method 0.59 0.59 0.59 0.57 0.47
Ty ) Up-cross method 431 3.98 3.69 327 2.15
a Down-cross method 4.31 3.98 3.69 3.27 2.15
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