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Shallow Angle Sea Wave Observation of LED ldiar — Analysis and Visualization —
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Abstract: Interaction between the sea surface and the lower atmosphere is important. Especially in the shore, such
interaction becomes more fruitful but complex because the sea wave dynamics and wind will mix in the interaction. It
is worthwhile to monitor such interaction for geophysics, marine science and technologies for revetment and boat
maneuver. In this study, we focused on the above interaction monitoring and its visualization. The LED lidar system
set to the near horizontal direction at shallow angle. The interactions between the sea wave and the wind have been
captured under the several weather conditions and observation locations. By the synchronized measurement with
weather sensor, the sea wave dynamics are discussed with the wind profile.
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Table 1 LED mini-lidar for wave observation. “\
Transmitter \
LED Pulse Power 750mW -> 15W ! \2\
Wavelength 385nm | g Si
Pulse Width 10ns -> 5ns Site. Chiba
Beam Diameter 50mm0] ! @ﬂ'lzoky@ Prefecture
Beam Divergence 10mrad. ﬁé&Bay
Repetition Frequency 450kHz -> 250kHz $ Pacific
Receiver S . Ocean
Telescope Cassegrain 1
Diameter 127mm/[]
Field of View <5mrad.
Interference Filter A0=385nm, AA=10nm
Detector Photomultipliers for P/ S Fig. 1 Observation sites.
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Fig.2 Sea wave observation results at a) Site 2: Sotokawa at 20:34 —20:36 (JST) on 27" Dec. 2021. b) Site 1: Kemigawa
at 20:17 — 20:22 (JST) on 27" Dec. 2021.
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Fig.3 Sea wave observation results at Site 2: Sotokawa at 20:26 - 20:28 (JST) on 15" Jan. 2020. Dep. Angle 2 degrees.
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Fig.4 Wave height variations in depression angle under the shallow angle observation with LED mini-lidar.

Table 2 Relationship among Depression Angles, wave speeds and heights.

DEP. ANGLE (°) WAVE SPEED (M/S) | WAVE HIGHT (M) PERIOD (S)
8 1.38 0.40 5.97
9 1.44 0.50 4.93
10 1.51 0.63 4.93
11 1.75 0.63 5.19
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