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ABSTRACT:

The main work in 2023 includes maintenance and statistical analysis of observation data over the years at eight commercial
ports marine observation stations including Taipei Port, Keelung Port, Suao Port, Hualien Port, Kaohsiung Port, Anping Port, Budai
Port and Taichung Port, underwater wireless communication technology applied to feasibility assessment of the AWAC real-time
observation system, and the static stability analysis of Kaohsiung Port.

The historical wave statistical data of eight commercial ports shows that Budai Port has the smallest Hs is 0.51 m during
the observation period, the wave period is mainly between 6-8 s, and the wave direction in the W-N is 56%. The maximum Hs in
Taichung Port is 1.5 m, 64.5% of the wave directions are located in N-E quadrant, and nearly 50% of the wave period is 6-8
s.During the spring, the Hs of Kaohsiung Port, Anping Port and Budai Port are all less than 1 m. The Hs of Budai Port is 0.37 m,
which is the smallest among the eight commercial ports, 60.4% of the wave directions in the whole season in W-N quadrant.
Taichung Port has a Hs of 1.2 m, which is the highest among the 8 ports, the ratio in N-E quadrant is 74.5%. In summer, Taiwan is
affected by the summer monsoon and typhoon. The Hs in Kaohsiung and Anping Ports are about 0.3 - 0.4 m higher than spring.
The Hs of Keelung Port is 0.42 m, which is the lowest among the eight commercial ports, and the wave period is less than 8 s,
accounting for 74.8%. The Hs of Suao Port is 1.08 m, which is the highest in the season, and the wave period is 38.8% between 6-
8 s. In autumn, the winter monsoon strengthens and becomes stable. Budai Port has the smallest Hs of 0.56 m among all ports, and
78.5% of the main wave directions are in W-N quadrant. Due to the influence of winter monsoon, Taichung Port has a Hs of 1.8
m, which is the largest among all ports, and 81.5% of the wave directions are in N-E quadrant. In winter, Taichung Port is affected
by the strong winter monsoon, and the Hs increases to 2.1 m. The wave direction N-E quadrant accounts for 86.7%, and the wave
period is 57.9% at 6-8 s, which is the largest in this project. The Hs increases by about 1.3 m compared with summer.

Feasibility assessment of applying underwater wireless communication technology to AWAC real-time monitoring system,
The time required for the wireless AWAC real-time monitoring system in the wake-up phase greatly affects the transmission
efficiency of the modem. In the modem power consumption test, the average transmission power of the modem was up to 53.29
W, which was in line with the original equipment specification of 55 W power consumption. The large cross-section tank water|
communication test shows that the transmission rate of the modem under optimal conditions should be able to meet the current
demand for observation data transmission every half hour. As the communication distance is lengthened, the problem of signal
reflection affecting transmission efficiency still needs to be confirmed by further fine-tuning the system in actual observation areas.

The results of the static stability analysis in Kaohsiung Port show that from 2023/6/1 00:00-2023/6/2 12:00, due to the
influence of the outer circulation of Typhoon Mawar, the Hs in both the inner and outer ports were relatively large. However, from|
2023/6/2 13:00-2023/6/10 23:00, the Hs outside the port is about 0.6-1.2 m, and the Hs at each static stability monitoring station
in the port is less than 0.2 m. The possible reason for this phenomenon is that from 2023/6/1 00:00-2023/6/2 12:00, the main wind
(wave) direction in the open sea is NNW, and the offshore embankment of cannot effectively shield the port, causing the internal
Hs too high, causing instability in the port. During Typhoon Khanun, the maximum Hs outside the port was 3.93m, and the static
stability measuring station inside the port was less than 0.5 m. It is estimated that the main wind (wave) direction formed by the
outer circulation of Typhoon Khanun is NW. The offshore embankment can effectively block the waves, so the port is still in a
relatively stable state.

The long-term ocean observation data and application results of commercial ports in 2023 can provide Maritime Port
Bureau. MOTC, Taiwan International Ports Coporation, Ltd and other relevant units as reference for ship navigation, harbor
planning and port construction applications. It can also be used as a reference for planning, design and research by government
agencies, engineering consultants and academic institution.
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Wave of SAX0 at 2021/12 NO=738(99%)
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Wave of SAXD at 202112 NO=T38(99%)
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Wave of HLXO at 2021/12 NO=T41(100%)
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Wave of HLXD at 2024/12 NO=741(100%)
Hs : MEAN=1.6m MAX=3.1m(E ,10s)
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Wave of KHX0 at 2021/12 NO=738(99%)
Hs : MEAN=.8m MAX=1.4m(WNW,6s)
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Wave of KHX0 at 2022/02 NO=658(98%)
Hs : MEAN=.8m MAX=1.5m(WNW,11s)
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Wave of KHXO0 at 2022/05 NO=735(99%)
Hs : MEAN=.8m MAX=1.6m(SW,7s)
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Wave of KHXO at 2022/08 NO=738(99%)
Hs : MEAN=.9m MAX=2.7m(SW,11s)
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Wave of KHX0 at 2022/11 NO=654(91%)
Hs : MEAN=.7m MAX=2.0m(WSW,11s)
Wave of KHFO at 2022/11 NO=462(64%)
Hs : MEAN=.7m MAX=2.5m(SW,11s)
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Wave of KHX0 at 2021/12 NO=738(99%)
Hs : MEAN=.8m MAX=1.4m(WNW,6s)
Wave of KHZ0 at 2021/12 NO=T2T(98%)
Hs : MEAN=.9m MAX=1.5m(W , 6s)
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Wave of KHX0 at 2022/03 NO=726(97%)
Hs : MEAN=.6m MAX=1.4m{NW,5s)
Wave of KHZD at 2022/03 NO=702({94%)
Hs : MEAN=.6m MAX=1.6m{NW,5s)
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Wave of KHX0 at 2022/06 NO=716(99%)
Hs : MEAN=.7m MAX=1,5m(WSW,Ts)
Wave of KHZ0 at 2022/06 NO=655(91%)
Hs : MEAN=.7m MAX=1.3m(S , 55
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Wave of KHX0 at 2022/09 NO=713(99%)
Hs : MEAN=.8m MAX=1.Tm{NW,6s)
Wave of KHZ0 at 2022/09 NO=656(91%)
Hs : MEAN=.8m MAX=2.0m(NW,5s)
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Wave of KHX0 at 2022/01 NO=736(39%)
Hs : MEAN=.Bm MAX=1.1m(WNW,9s)
Wave of KHZ0 at 2022/01 NO=277(37%)
Hs : MEAN=.Bm MAX=1.4m(NNW,4s)
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Wave of KHX0 at 2022/04 NO=707(98%)
Hs : MEAN=.7m MAX=1.3m(WNW, 7s}
Wave of KHZ0 at 2022/04 NO=680(94%)
Hs : MEAN=.6m MAX=1.5m(NW,5s)
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Wave of KHX0 at 2022/07 NO=734(39%)
Hs : MEAN=.8m MAX=3.1m(SW,12s)
Wave of KHZ0 at 2022/07 NO=608(82%)
Hs : MEAN=.8m MAX=3.4m(WSW,Bs)
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Wave of KHX0 at 2022/10 NO=735(99%)
Hs : MEAN=.8m MAX=1.8m{WSW,12s)
Wave of KHZ0 at 2022/10 NO=660(90%)
Hs : MEAN=.8m MAX=1.8m(S , 7s)
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Wave of KHXO0 at 2022/02 NO=658(98%)
Hs : MEAN=.8m MAX=1.5m(WNW,11s)
Wave of KHZ0 at 2022/02 NO=619(92%)
Hs : MEAN=.9m MAX=1.8m(NNW,5s)
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Wave of KHXD at 2022/05 NO=T35(99%)
Hs: MEAN=.8m MAX=1.6m{5W,7s)
Wave of KHZ0 at 2022/05 NO=686(92%)
Hs:MEAN=.7m MAX=1.4m{SW,55)
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Wave of KHX0 at 2022/08 NO=738(99%)
Hs : MEAN=.9m MAX=2.7Tm({SW,11s)
Wave of KHZ0 at 2022/08 NO=T05{95%)
Hs : MEAN=.9m MAX=2.9m(SSW,8s}
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Wave of KHX0 at 2022/11 NO=654(91%)
Hs : MEAN=.7m MAX=2.0m(WSW,11s)
Wave of KHZO at 2022/11 NO=601(83%)
Hs : MEAN=.6m MAX=2.0m(S5W,Bs)
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Wave of APX0 at 2021/12 NO=T43(100%)
Hs : MEAN=.6m MAX=1.2m(SW, 10s)
Wave of APED at 2021/12 NO=T10(95%)
Hs : MEAN=.6m MAX=1.4m{SW,6s)
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Wave of APX0 at 2022/03 NO=734(99%)
Hs : MEAN=.4m MAX=1,2m(S , 63|
Wave of APED at 2022/03 NO=T02({94%)
Hs : MEAN=.4m MAX=1.3m(S , 5s)
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Wave of APX0 at 2022/06 NO=T14(99%)
Hs : MEAN=.7m MAX=1,5m(SSW,5s)
Wave of APED at 2022/06 NO=705(98%)
Hs : MEAN=.7m MAX=1.5m(S , 55
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Wave of APX0 at 2022/09 NO=T20(100%)
Hs : MEAN=.6m MAX=1.4m{NW,5s)
Wave of APEO at 2022/09 NO=T20({100%)
Hs : MEAN=.6m MAX=1.4m(SW,Ts)
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Wave of APX0 at 2022/01 NO=T00(24%)
Hs : MEAN=.5m MAX=.9m(WNW,55)
Wave of APED at 2022/01 NO=T25(37%)
Hs : MEAN=.4m MAX=.8m(S5W,7s)
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Wave of APX0 at 2022/04 NO=714(89%)
Hs : MEAN=.5m MAX=1.0m(W , Bs)

Wave of APE0 at 2022/04 NO=671(93%)
Hs : MEAN=.5m MAX=1.2m{SSW,5s)
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Wave of APX0 at 2022/07 NO=741(100%)
Hs : MEAN=.8m MAX=3.0m(WSW, 12s)
Wave of APED at 2022/07 NO=638(86%)
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Wave of APX0 at 2022/10 NO=741(100%)
Hs : MEAN=.6m MAX=1.4m(SW,9s)
Wave of APE0 at 2022/10 NO=744(100%)
Hs : MEAN=.5m MAX=1.4m(SW,9s)
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Wave of APX0 at 2022/02 NO=663(99%)
Hs : MEAN=.5m MAX=1.0m(WNW,7s)
Wave of APED at 2022/02 NO=651(97 %)
Hs : MEAN=.5m MAX=.9m{WNW,Ts)
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Wave of APX0 at 2022/05 NO=727(98%)
Hs : MEAN=.5m MAX=1.2m(S5W,5s)
Wave of APED at 2022/05 NO=737(99%)
Hs : MEAN=.5m MAX=1.3m(SW,4s)

IDENELREEE LN R

11

TTTETTTTT

1011

TTT1T
i 1 [

1111

[ I2 %
H,e(m)

[=]
SrIITT

N

Wave of APX0 at 2022/08 NO=T28(98%)
Hs : MEAN=.9m MAX=3.0m(SW,11s)
Wave of APEO at 2022/08 NO=646(87%)
Hs : MEAN=.8m MAX=3.2m{WSW,11s)
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Wave of APX0 at 2022/11 NO=T17(100%)
Hs : MEAN=.5m MAX=1.6m(WSW,12s)
Wave of APED at 2022/11 NO=720{100% )
Hs : MEAN=.4m MAX=1.6m(SW,11s)
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Wave of APX0 at 2021/42 NO=T43(100%)
Hs : MEAN=.6m MAX=1.2m(SW,10s)
Wave of APYD at 2021/12 NO=657(88%)
Hs : MEAN=1.3m MAX=3.0m(NNW,6s)
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Wave of APX0 at 2022/03 NO=734(99%)
Hs : MEAN=.4m MAX=1,2m(S , 63
Wave of APY0 at 2022/03 NO=574(77%)
Hs : MEAN=.7m MAX=2.8m(N , 6s)
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Wave of APX0 at 2022/06 NO=T14(99%)
Hs : MEAN=.7m MAX=1,5m(SSW,5s)
Wave of APYD at 2022/06 NO=684(95%)
Hs : MEAN=.6m MAX=1.3m{SSW,5s)
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Wave of APX0 at 2022/09 NO=T20(100%)
Hs : MEAN=.6m MAX=1.4m{NW,5s)
Wave of APY0 at 2022/09 NO=708(98%)
Hs : MEAN=.9m MAX=2.4m(NNW,65)
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Wave of APX0 at 2022/01 NO=T00(24%)
Hs : MEAN=.5m MAX=.9m(WNW,55)
Wave of APYD at 2022/01 NO=223(30%)
Hs : MEAN=1.2m MAX=2.4m(NNW 55)
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Wave of APX0 at 2022/04 NO=714(89%)
Hs : MEAN=.5m MAX=1.0m(W , Bs)
Wave of APY0 at 2022/04 NO=637(88%)
Hs : MEAN=.8m MAX=2.6m(NNW 6s)
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Wave of APX0 at 2022/07 NO=741(100%)
Hs : MEAN=.8m MAX=3.0m(WSW,12s)
Wave of APY0 at 2022/07 NO=651(88%)
Hs : MEAN=.7m MAX=3.6m(SW,9s)
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Wave of APX0 at 2022/10 NO=741(100%)
Hs : MEAN=.6m MAX=1.4m(SW,9s)
Wave of APY0 at 2022/10 NO=730(98%)
Hs : MEAN=1.3m MAX=2.8m(NNW,5s]
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Wave of APX0 at 2022/02 NO=663(99%)
Hs: MEAN=.5m MAX=1.0m({WNW,7s)
Wave of APY0 at 2022/02 NO=431{73%)
Hs : MEAN=1.4m MAX=3.0m(NNW, 6s)
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Wave of APX0 at 2022/05 NO=727(98%)
Hs: MEAN=.5m MAX=1.2m{S5W,55)
Wave of APY0 at 2022/05 NO=697(34%)
Hs : MEAN=.8m MAX=2.2m{NNW,6s)
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Wave of APX0 at2022/08 NO=T28(98%)
Hs : MEAN=.9m MAX=3.0m({SW,11s)
Wave of APYO at 2022/08 NO=T29{98%)
Hs : MEAN=.8m MAX=2 5m(SW,75)
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Wave of APX0 at 2022/11 NO=T17(100%)
Hs : MEAN=.5m MAX=1.6m(WSW,12s)
Wave of APY0 at 2022/11 NO=667(93%)
Hs : MEAN=.9m MAX=2.6m(NNW,5s)
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Wave of PTCO at 202112 NO=T34(39%)
Hs : MEAN=.6m MAX=1. 4m{WNW,1 1s)
Wave of PTX0 at 2021/12 NO=T40{99%)
Hs : MEAN=.7m MAX=1,5m(NW, 105)
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Wave of PTCO at 2022/03 NO=T41(100%)
Hs : MEAN=.4m MAX=1.0m{WNW,10s)
Wave of PTX0 at 2022/03 NO=700{94%)
Hs : MEAN=.4m MAX=1.5m(W ,34s)
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Wave of PTCO at 2022/06 NO=T12(99% )
Hs : MEAN=.4m MAX=9m{WSW,4s)
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Wave of PTCO at 2022/09 NO=T20(100%)
Hs : MEAN=.6m MAX=1.5m(N , 9s)
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Wave of PTCO at 2022/01 NO=734(99%)
Hs : MEAN=.6m MAX=1.1m{WNW, 10s)
Wave of PTX0 at 2022/01 NO=744{100%)
Hs : MEAN=.6m MAX=1.2m{WNW,9s)
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Wave of PTCO at 2022/07 NO=735(99%)
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Wave of PTCO at 2022/10 NO=744{100%)
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Wave of PTX0 at 2022110 NO=81{11%)
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Wave of PTCO at 2022/02 NO=670(100%)
Hs: MEAN=.6m MAX=1.4m{NW,11s)
Wave of PTXD at 2022102 NO=670({100%)
Hs: MEAN=.7m MAX=1.5m(NW,10s)
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Wave of PTCO at 2022/05 NO=742(100%)
Hs : MEAN=.4m MAX=1.0m{W , 9s)
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Wave of TCX0 at 2021/12 NO=T43(100%)
Hs : MEAN=2.2m MAX=4.0m(NNE,10s)
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Wave of TCX0 at 2022/03 NO=T3B(99% )
Hs : MEAN=1.3m MAX=3.7m({NNE 9s)
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Wave of TCX0 at 2022/06 NO=711(99% )
Hs : MEAN=.6m MAX=1.8m(NNE,Ts)
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Wave of TCXO at 2022/09 NO=T20(100%)
Hs : MEAN=1.5m MAX=3.3m{NNE,7s)
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Wave of TCX0 at 2022/01 NO=743(100%)
Hs : MEAN=2.0m MAX=3.7m(NNE,Bs)
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Wave of TCX0 at 2022/04 NO=719{100%)
Hs : MEAN=1.4m MAX=3.9m(NNE,10s)
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Wave of TCX0 at 2022/07 NO=742({100%)
Hs : MEAN=.6m MAX=1.4m(W , 5s)
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Wave of TCXO0 at 2022110 NO=738(39%)
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Wave of TCX0 at 2022/02 NO=663(99%)
Hs : MEAN=2.2m MAX=4.3m(N ,10s)
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Wave of TCX0 at 2022/05 NO=737(99%)
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Wave of TCX0 at 2022/11 NO=652(91%)
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Wave of TCXO at 2021/12 NO=T43(100%)
Hs : MEAN=2.2m MAX=4.0m(NNE,10s)
Wave of TCVO at 2021/12 NO=T39(99%)
Hs : MEAN=2.3m MAX=4.8m(N , 7s)
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Wave of TCXO at 2022/03 NO=73B(99%)
Hs : MEAN=1.3m MAX=3.7m{NNE 9s)
Wave of TCVO at 2022/03 NO=738(99%)
Hs : MEAN=1.3m MAX=3.6m(NNE,Ts)
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Wave of TCX0 at 2022/06 NO=711(99% )
Hs : MEAN=.6m MAX=1.8m(NNE,Ts)
Wave of TCVO at 2022/06 NO=677(94%)
Hs : MEAN=.5m MAX=1.8m(N , 5s)
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Wave of TCXO at 2022/09 NO=T20(100%)
Hs : MEAN=1.5m MAX=3.3m{NNE,Ts)
Wave of TCVO at 2022/09 NO=T19{100%)
Hs : MEAN=1.5m MAX=3.6m(NNE63)
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Wave of TCX0 at 2022/01 NO=743(100%)
Hs : MEAN=2.0m MAX=3.7m(NNE,85)
Wave of TCVD at 2022/01 NO=734(39%)
Hs : MEAN=2.1m MAX=4.6m(NNE,75)
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Wave of TCX0 at 2022/04 NO=719(100%)
Hs : MEAN=1.4m MAX=3.9m(NNE,10s)
Wave of TCV0 at 2022/04 NO=650(30% )
Hs : MEAN=1.4m MAX=4.7Tm{N , 7s)
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Wave of TCX0 at 2022/07 NO=742({100%)
Hs : MEAN=.6m MAX=1.4m(W , 5s)
Wave of TCV0 at 2022/07 NO=669(23%)
Hs : MEAN=5m MAX=1.5m(SW,4s)
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Wave of TCX0 at 2022/10 NO=73B(39%)
Hs : MEAN=2.5m MAX=55m(NNE,11s)
Wave of TCV0 at 2022/10 NO=693(93% )
Hs : MEAN=2.5m MAX=4.8m(N , 7s)
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Wave of TCX0 at 2022/02 NO=663(99%)
Hs : MEAN=2.2m MAX=4.3m(N ,10s)
Wave of TCVO at 2022/02 NO=664(98%)
Hs : MEAN=2.4m MAX=5.1m(N , Ts}
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Hs,V{m}
Wave of TCX0 at 2022/05 NO=T37(99%)
Hs: MEAN=1.3m MAX=3.2m(NNE,8s)
Wave of TCVO0 at 2022105 NO=377(51%)
Hs: MEAN=1.1m MAX=3.8m(NNE,7s)
LIrrrpertd R Il IL|
- =
45
— o |
HS.X - ]
3 b -
™ g .
15 S ]
- —
ol bbbl
0 1.5 3 45 €
H,,(m)
Wave of TCX0 at 2022/08 NO=741(100%)
Hs : MEAN=.5m MAX=1.Bm(NNE,Ts)
Wave of TCV0 at 2022108 NO=732(98%)
Hs : MEAN=.5m MAX=2.3m(NNE 6s)
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Wave of TCX0 at 202211 NO=652(91%)
Hs : MEAN=1.7m MAX=4.1m(NN E,10s)
Wave of TCVO at 2022/11 NO=T18(100%)
Hs : MEAN=1.7m MAX=4.5m(N , Ts}
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Wave of TPX0 at 202112 NO=55(T%)
Hs : MEAN=1.7m MAX=4.2m(NNE,10s)
Wave of TPEO at 2021/12 NO=374{50%)
Hs : MEAN=1.9m MAX=4.5m(NNE, 10s)
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Hs,E{m)

Wave of TPX0 at 2022/03 NO=742{100%)
Hs : MEAN=1.0m MAX=3.7m{N , Bs)
Wave of TPEO at 2022/03 NO=730(98%)
Hs : MEAN=1.0m MAX=3.4m(N , 7s)
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Wave of TPX0 at 2022/06 NO=T19{100%)
Hs : MEAN=.6m MAX=3. 1m(WSW,6s)
Wave of TPEQ at 2022/06 NO=705(98%)
Hs : MEAN=.6m MAX=2.3m(W , 6s)
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Wave of TPX0 at 2022/09 NO=T20{100%)
Hs : MEAN=1.5m MAX=5.4m(NE 9s)
Wave of TPEQ at 2022/09 NO=705(98%)
Hs : MEAN=1.8m MAX=6.7m(NNE,10s)
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Wave of TPX0 at 2022101 NO=194(26%)
Hs : MEAN=1.9m MAX=4.0m(N , 95)
Wave of TPED at 202201 NO=726{98%)
Hs : MEAN=1.5m MAX=4.1m(N ,10s)
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Wave of TPXO at 2022/04 NO=720{100%)
Hs : MEAN=.9m MAX=4.5m({NNE 9s}
Wave of TPEO at 2022/04 NO=706(98%)
Hs : MEAN=1.0m MAX=3.8m{NNE,10s)
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Wave of TPX0 at 2022/07 NO=744{100%)
Hs : MEAN=,6m MAX=1.7m(WSW,6s)
Wave of TPEO at 2022/07 NO=723(97%)
Hs : MEAN=.5m MAX=1.8m(W , 6s)
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Wave of TPX0 at 2022110 NO=711(96%)
Hs : MEAN=2.0m MAX=6.1m{NNE,9s)
Wave of TPEO at 2022/10 NO=512(69%)
Hs : MEAN=2.4m MAX=8.1m(NNE,"*s)
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Wave of TPX0 at 2022102 NO=653({97%)
Hs: MEAN=2.1m MAX=5.8m(N ,10s)
Wave of TPED at 2022102 NO=668(99%)
Hs : MEAN=2.0m MAX=5.4m(NNE,11s)
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Wave of TPX0 at2022/05 NO=T44(100%)
Hs : MEAN=.9m MAX=3.2m(NNE 8s)
Wave of TPEO at 2022/05 NO=725(97%)
Hs : MEAN=.9m MAX=2.6m(NNE 9s)
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Wave of TPX0 at 2022108 NO=739(99%)
Hs : MEAN=.5m MAX=1.6m(NE,5s)
Wave of TPEO at 2022/08 NO=735(99%)
Hs : MEAN=.4m MAX=1.8m(NNE 6s)
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Wave of TPX0 at 2022111 NO=T19(100%)
Hs : MEAN=1.3m MAX=5.2m(NE,10s)
Wave of TPEO at 2022111 NO=504(70%)
Hs : MEAN=1.4m MAX=5.6m(NNE,11s)
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32 Fp# RRI TR A 4T

ARy BEDBIE o AR

B feigArd o d
WE R AP FERATEATFRGEE L - ER12V AT § &
RALY » AP A REEPITHREILEY o> F MATEFE LT B
BOUBLP| R G s e PR i > Ao 3297 o

EE S N

I

32 FrE &Y VBB T A snie PR it £
: A BB FRIR B =ik B 2B % TR * Rk - R
| 2020~2022 | 2002~2022 | 2002~2022 | 2018~2022 | 2003~2022 | 2021~2022 | 2003~2022 | 2002~2022
TR %) | (ERT% | (EREI%) | (K% | (KE5%) | (KE5%) | (K85%) | (88 5%)
1 1,320 11,648 14,632 2,850 12,560 734 11,325 11,800
(89%) (82%) (98%) (96%) (94%) (99%) (90%) (83%)
5 1,142 11,636 12,693 2,436 10,823 670 9,281 10,794
(85%) (90%) (94%) (90%) (89%) (100%) (85%) (84%)
3 1,252 13,814 12,872 2,468 10,429 741 9,058 12,447
(84%) (93%) (91%) (83%) (88%) (100%) (76%) (88%)
4 1,227 13,105 12,530 2,801 10,953 947 9,600 12,731
(85%) (91%) (97%) (97%) (85%) (66%) (89%) (88%)
5 1,336 13,496 12,759 2,894 11,706 1,486 10,362 12,271
(90%) (91%) (95%) (97%) (87%) (100%) (87%) (92%)
6 1,512 12,747 12,593 2,799 10,770 1,430 11,713 10,967
(70%) (89%) (97%) (97%) (88%) (99%) (90%) (80%)
7 2,125 12,542 13,112 2,901 12,132 1,409 13,347 12,654
(95%) (89%) (93%) (97%) (82%) (95%) (94%) (94%)
3 2,084 12,708 13,538 2,730 11,681 1,479 14,194 12,677
(93%) (85%) (96%) (92%) (87%) (99%) (95%) (90%)
9 2,066 13,108 13,516 2,650 11,571 1,439 13,661 11,547
(96%) (91%) (99%) (74%) (89%) (100%) (95%) (84%)
10| 1887 11,384 13,994 3,309 9,063 1,413 12,259 9,596
(85%) (90%) (94%) (89%) (72%) (95%) (97%) (86%)
11| 1880 11,048 12,678 3,346 8,977 1,417 10,968 8,222
(87%) (96%) (93%) (93%) (78%) (98%) (95%) (76%)
12| 1391 12,876 14,648 2,790 9,487 734 9,972 10,583
(93%) (91%) (98%) (94%) (75%) (99%) (89%) (71%)
| 19,222 157,570 167,140 41,821 135,094 13,899 144,089 142,663
£ (88%) (90%) (96%) (92%) (84%) (95%) (91%) (85%)
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433 FELEATRAZ AT B

K15k
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.92 31.70 51.40 16.00 0.90
% 0.42 80.90 17.40 1.30 0.40
F 1.36 11.00 52.80 32.50 3.70
% 1.75 5.70 37.10 47.90 9.30
> 1.07 34.40 39.10 23.20 3.30
R B
F& | 4% T (M) | Hs<0.5 (%) | Hs0.5~1.5 (%) | HsL.5~3.0 (%) | Hs>3.0 (%)
% 1.16 1.10 81.60 16.90 0.30
g 1.08 8.90 76.10 11.60 3.40
F 1.49 2.20 59.50 33.60 4.60
% 1.49 0.00 55.90 43.80 0.30
> 1.29 3.00 69.20 25.80 2.00
ik
& | BT (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.10 2.40 82.50 14.90 0.10
E 0.90 17.60 70.70 9.80 1.90
F 1.40 3.60 61.50 32.20 2.80
% 1.53 0.00 52.00 47.50 0.50
> 1.23 5.80 66.60 26.30 1.30
B 2k
F& | 4% T (M) | Hs<O0.5 (%) | Hs0.5~1.5 (%) | HsL.5~3.0 (%) | Hs>3.0 (%)
% 0.60 38.90 60.90 0.20 0.00
% 0.91 22.80 63.40 13.00 0.80
# 0.75 18.80 78.50 2.70 0.00
% 0.70 10.30 89.70 0.00 0.00
> 0.74 23.20 72.70 3.90 0.20
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233 FELEAZRABLA T RIE ()

% T
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.50 58.50 40.90 0.40 0.20
% 0.96 23.70 61.10 13.40 1.90
# 0.61 47.30 48.90 3.00 0.80
% 0.54 42.70 57.10 0.20 0.00
> 0.65 43.20 51.90 4.20 0.70
Rk
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.37 77.50 22.50 0.00 0.00
% 0.52 56.10 41.50 2.40 0.00
# 0.56 49.40 50.60 0.10 0.00
% 0.60 37.70 62.30 0.00 0.00
> 0.51 56.10 43.10 0.80 0.00
3P E
& | BT (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 1.20 17.40 51.10 27.20 4.40
% 0.80 23.20 69.00 6.90 0.90
# 1.80 5.90 35.50 49.50 9.10
% 2.10 3.00 22.60 59.10 15.30
> 1.50 12.90 45.60 34.50 7.00
T B
& | 4B T (M) | Hs<0.5 (%) | H0.5~1.5 (%) | Hs1.5~3.0 (%) | Hs>3.0 (%)
% 0.94 28.00 55.30 15.60 1.10
% 0.67 45.00 49.90 4.80 0.40
# 1.27 14.70 54.10 26.80 4.50
% 151 9.50 43.70 41.80 4.90
> 1.08 25.00 51.00 21.50 2.50

3-79




100
90
80
70
60
(%) 50
40
30

20

90
80
70
60
(%) 50
40
30

20

*——¢—¢ winter(2020-2022)
OB £ spring(2021-2022)

o—o—o0 year(2022)
A—&—& year(2020-2022)

summer(2020-2022)
#—®—¥ autumn(2020-2022)

Hs (meter)

W73 ABBEFET 52 2EPIHAZBILFH

+—¢—¢ winter(2002-2022)
O—8—H8 spring(2003-2022)

*—®—® year(2022)
A—& & year(2002-2022)

summer(2003-2022)
#—#—% autumn(2003-2022)

0.1-0.5

051

15-2 2-3 3-4 4-5

Hs (meter)

W374 KiRpfEe £ 2 2EPIHPAZIBST L7 F

3-80



(%)

(%)

90

80

70

60

50

40

30

90

80

70

60

50

40

+—¢— winter(2002-2022)
O—+8—H spring(2003-2022)
summer(2003-2022)
#—¥—3 autumn(2004-2022)
*—8&—@® year(2022)
A4 4 year(2002-2022)

<01 01-05  05-1 1-15 152 23 34 45 >5

Hs (meter)

W375 CiEpfeEr 52 2RPIHAZBILFFH

+—— winter(2018-2022)
O—+8—=H spring(2019-2022)
summer(2019-2022)
#—— autumn(2018-2022)
*—8&—@® year(2022)
A4 4 year(2018-2022)

<01 01-05  05-1 1-15 152 23 34 45 >5

Hs (meter)

W376 B ffee 52 2EPIHAZBITLF F

3-81



(%)

(%)

90

80

70

60

50

40

90

80

70

60

50

40

30

20

+—¢— winter(2004-2022)
O—&—H spring(2004-2022)
summer({2003-2022)
#—H—3 autumn(2003-2022)
—&—® year(2022)
A——a 4 year(2003-2022)

=01

0.1-0.5

051

15-2 2-3 34 4-5

Hs (meter)

W377 * TEFEe 52 2RAHAZHBTAFH

*+—¢— winter(2021-2022)
O—8——1H spring(2021-2022})
summer(2021-2022)
¥—%—¥ autumn(2021-2022)
o——o—o year(2022)
A——d——& year(2021-2022)

Hs (meter)

W378 # RipfEe £2 2EPIHAZIBIF L7 F

=h



(%)

(%)

90

80

70

60

50

40

90

80

70

60

50

40

+—¢—¢ winter(2003-2022)

O—8—H spring(2004-2022)
summer(2004-2022)

#—¥—3% autumn(2003-2022)

*—®—® year(2022)

A —& & year(2003-2022)

=01 0.1-0.5 051 1-1.5 15-2 2-3 3-4 4-5 >

Hs (meter)

W379 2¢ pee 2 2BRHAZBILFHEH

+—¢—¢ winter(2002-2022)

O—8—H8 spring(2003-2022)
summer(2003-2022)

#—¥—3% autumn(2003-2022)

*—®—® year(2022)

A —& & year(2002-2022)

I I I I | | ' L
01 0.1-05 (51 1-15 152 23 34 15 25

Hs (meter)

W380 FAkEr £2 2EPIHAZIBIF LT F

3-83



N
o

=¥18 (m)

N

~|

/
o
Ul

o
o

= N
vl o

15 (m)

Sy =
=

N =

o

(Oa)

o
o

'EF

12
0.94
I I . B l
ciEEE

CEE BB ZYE HmRE =2hE =18
i m

228 w28

:,_

W38l EFFLiBRR AT H

0.8
0.67
- I I I I 3 I l
BEEE 28 SiEE L8 mRE =PE =68
A0

W32 FEL XL BABATH

3-84



N
o

=
Ul

15 (m)

‘_._
I 5]
o
)

o
o

N
o

=
Ul

=¥19 (m)

N
1/
o
un

o
o

™ E

IIIlIIIl

BEEE 28 BB ZE mRE =P8 =B
a0

W383 FrafF LB R4 * W

2F 21

I I I I 3 ]

BEREE B8 TEE s LFE mxg BEdE =18
A

151

W384 FEE* FLBARZLF W

3-85



2.0
- 1.5
g;s
Ay 1.08
3 10

0
i 051
- II II

0.0

HiEE #B5 tBE8 S8 238 #H#ss =08 =18

EO
w385 fr& 2B EBAT A F R

322 x¥ L7

VT L EE R R FEY SRR AEPFE KR <] 355 AR R
BEEM AL > FREFEF A TS RAREIHE > REAARATIP
B2 X0 PRbIEREYR AEEAL 2% 53 F e AEd
Bipdra R P AR TRETHPERER AL o3 M EERE
AR HBELBIF AL A A S 0 I e 3-4 - §]3.86~ §]3.93
S R R T AL T

AREFE I ANEDTpr # U6~8SH ' FEF > &2
40.9%>6s2 T i18.7%°8~10SF £32.5%°10s2 } it A& > Hp 7.9%>
ﬂ'é’ﬁﬁﬁ B LU Hp 16~8sSA v T A ® 0 EEFF41.1% 8~10sSH =

£385% § T pF o A F 116~8sik1t38.3%kF 0 6SU T =X
2.0 1% 36.5% o

RBEZ CEBEEC A BLIN U AR E
s AP 000 B B E D I 8~10SR v F A § 5 & ] 5 38.9%( &
BB ) ~432% (TR ) c FEw FHITHRET > A ZHFA B
HLEE 32018~10ss > B § (FRIEEDSSL1% - iEES57.1%) 0 § %

3-86



B A RiE A F U6 ~8SHF ik BB o A W] 5 38.8%(FIRE )~
381% (“iEk ) » 3 EAFTHFEY < 310s 2 W F L AF 2
BBk 0 4w L FRIRIBE235% ~ B 22.8% -

BAEBFEDED AT UO6SUT BV EF > Nk 2H847.5%
6~8sx 2 > b F 32.2% > 8~10sH % 14.9% > =+ *>+10s% 5.3% ; Fr
Ew FRY TR T 0 TP 6T RV EF o S
46.7% > 6~8st 2. » )288% > § FHF > ¥ H 116~8s FEF > 4
2 5 46.6% 657 T 4 29.3%°8~10s% 20.7%> ¥ #) + »+105%3.4%:
LERREHPU6SUT X FEF 0 EEE65.3%-

TTHEFE P RIAEDTPA T U6 ST FEE > (b2 Y
53.1% > 6~85%35% > 8~10s% 10.4% > 10 s/ + ik fr & > # 1.5% >
BE P ER S LA U6 ST BB E o EEE521% 0 6~8 s
2.0 9352% FrE L TP AT U6~8sH i FEF 0 44.2% 0 ¥
HP6SIL T X2 (EEEE37.2% % F1u6s Tt HE B o ik > 37 69.8%;
6~85%26.1% o

RGBS FEP AT o | 265F £9.2% > 6~855 305% > 8~10
$550% > + #1054 10.3% % %tk 4 ¥ | *+65i:37.1% > 6~853
41% s 8~10 5% 195% > « 1055 24% - § F2 k8 A F | 316 sik
23.6%  6~8 55 46.9% » 8~10S% 23% > 1011+ 5 6.6% © #« & 1k 1
| % 651:20.3% 6~855 31.7% 8~10s5 35.3% < 5:10s5 12.7%-
R E PEBIH TP A E 5 116~85384%1E1 FF > 8~10s
30.1%= 2. » 612 T 1t % 5 2350 sk H10S F 1£8% -

A0 OBFE A H A TRET > FE XD AILEH S F U6
~8SEF bt BB o b 2 HP50.4% > P ] FT6ST 2 0 K 1E35.7% £
8~10s5 12.8% j ;2ik #f « >110S61.0% - » F 23k 8 szt T
P E S LY I6~8S5 A B A F o (EEFES7.9% 8~10s 2 >
B216% > L EHEF > FH A F U6SUT (211 5407%kF 0 L e F
BB LM FR R A F I 6~8sk 5 A u L L& £51.8%-
# % 58% o

A ABRE DI AT U6SY T F A (> H44.8%;
6~8s= 2 » ¥38.7% 8~10si: 1+ 14.8% 10s12 + ik fr & > #2.1%>
FEET o LNEH U6~8SH I FEF o EAAEDB0%  EH ] 36S

3-87



£25.1%°8~105% 23.3% B B A EPFF FH & F 1U6~8s FHF >
£41.9% > 61 T w20 (EEE349% § FRF 0 B RFH A F UESH

T A A Et66.1% o

334 & Labe F A F N

KI5k
& Tp<6.0 s (%) Tp 6~8 5 (%) Tp 8~10's (%) Tp>10.0 s (%)
% 19.10 46.40 29.30 5.20
g 36.50 38.30 19.90 5.30
F 9.70 41.10 38.50 10.80
% 5.00 37.20 46.90 10.90
>Hp 18.70 40.90 32.50 7.90
R
% & Tp<6.0 s (%) Tp 6~8s (%) Tp 8~10's (%) Tp>10.0 s (%)
% 11.20 41.00 37.10 10.70
g 21.00 38.80 25.70 14.60
F 4.60 34.40 37.50 23.50
% 4.00 29.00 55.10 12.00
>Hp 10.40 35.90 38.90 14.80
ik
& Tp<6.0 s (%) Tp 6~8s (%) Tp 8~10's (%) Tp>10.0 s (%)
% 7.80 37.80 42.50 12.00
g 16.80 38.10 29.90 15.20
F 3.30 32.10 41.80 22.80
% 3.70 27.00 57.10 12.20
> 8.00 33.50 43.20 15.40
3 ek
& Tp<6.0 s (%) Tp 6~8 5 (%) Tp 8~10's (%) Tp>10.0 s (%)
% 65.30 25.70 6.90 2.20
g 29.30 46.60 20.70 3.40
F 44.10 30.40 16.50 9.00
% 46.70 28.80 17.30 7.20
>Hp 47.50 32.20 14.90 5.30

3-88




£34 FELENMZRABYAF RIE (F)

% g
% & Tp<6.0's (%) To6~85(%) | Tp8-10s(%) | T,>10.0s(%)
% 69.80 26.10 3.60 0.60
i 37.20 44.20 16.50 2.10
# 54.10 33.50 9.60 2.80
% 52.10 35.20 11.90 0.80
ES T 53.10 35.00 10.40 1.50
Rk
% & Tp<6.0's (%) To6-8s(%) | Tp,8-10s(%) | T,>10.0s(%)
% 37.10 41.00 19.50 2.40
i 23.60 46.90 23.00 6.60
# 20.30 31.70 35.30 12.70
% 9.20 30.50 50.00 10.30
ES T 23.50 38.40 30.10 8.00
3P E
% & Tp<6.0's (%) To6~85(%) | Tp8-10s(%) | T,>10.0s(%)
% 41.40 51.80 6.60 0.20
i 54.70 37.40 6.60 1.20
F 23.40 58.00 16.50 2.00
% 20.00 57.90 21.60 0.50
ES 35.70 50.40 12.80 1.00
E A
% & Tp<6.0's (%) To6~85(%) | Tp8-10s(%) | T,>10.0s(%)
% 48.70 37.60 12.50 1.20
i 66.10 26.10 6.10 1.70
# 34.90 41.90 18.60 450
% 25.10 50.00 23.30 1.60
ES T 44.80 38.40 14.80 2.10

3-89




60

60

+——o— winter(2020-2022)
O—8—~8& spring(2021-2022)
summer(2020-2022)
#——3 autumn{2020-2022)
*—8—® year(2022)
A& & year(2020-2022)

8-9
Tp (sec)

386 AEfrEe X2 2EPIHAETHBF L+ F

6-7 T7-8

9-10

I | | |
10-12 12-14 14-16 16-20 20-40 40-60

+——¢— winter(2002-2022)
O—8——~8& spring(2003-2022)
summer(2003-2022)
#—%—¥ autumn(2003-2022)
—8—@ year(2022)
A—a & year(2002-2022)

2-3

8-9
Tp (sec)

W387 iR free £2 2RAP LTI B S A F

B-7 7-8

3-90

8-10

| |
1012 12-14 14-16 16-20 20-40 40-60



60

60

+——+—& winter(2002-2022)
O—8——~8& spring(2003-2022)
summer(2003-2022)
#———3 autumn(2004-2022)
*—8—® year(2022)
A—a & year(2002-2022)

2-3 34 4-5 56 6-7  7-8 8-9

b | |
9-10  10-12 12-14 14-16 16-20 20-40 40-860
Tp (sec)

F388 i frE e £ 2EAY L IVFHBF L+ F

I‘-|IIIIIIII|IIIIIIIII|IIIIIIIII

+—+—& winter(2018-2022)
O—8——~8& spring(2019-2022)
summer(2019-2022)
#———3 autumn(2018-2022)
—8—® year(2022)
A—a & year(2018-2022)

23 34 4-5 55 67 7-8 89

[ [ I I
9-10 1012 1214 14-16 16-20 20-40 40-60

Tp (sec)
FI389 B frre 2 2RI AITHBF L ¥ F

3-91



60

+——¢— winter(2004-2022)
O—8——~8& spring(2004-2022)
summer(2003-2022)
#———3 autumn(2003-2022)
—8—@ year(2022)
A—a & year(2003-2022)

T | | |
2-3 34 4-5 -6 B-7 7-3 8-9 9-10 1012 12-14 14-16 16-20 20-40 40-560

Tp (sec)
W30 xTpfaee 2 2EPIHARTHBFLF F

60
i +————¢ winter(2021-2022)
] E—8B—~H8 spring(2021-2022)
] summer(2021-2022)
= #——» autumn(2021-2022)

40 —] *—o—& year(2022)

(%) _ A—a & year(2021-2022)

20 —

O t—7T—71 717 T T 717 T T * * ®* ¥ ¥
23 34 45 56 BT T7-8 89 910 10-12 12-14 14-16 16-20 20-40 40-60

Tp (sec)

W39L # Rpfpree F2 2RPIHARIHBILTEH

3-92



60

E +——¢——+ winter(2003-2022)
— O—8——~8& spring(2004-2022)
] summer(2004-2022)
i #———% aufumn(2003-2022)

40 *—8—® year(2022)

(%) — A— & & year(2003-2022)
0 i

20 —

: T N S
23 34 45 56 BT 78 89 910 1012 1214 14-16 16-20 20-40 40-60

Tp (sec)

392 £ 7 ppEe 22 2RI LTI B L+ B

60
N +——¢—— winter(2002-2022)
— O—8——~8& spring(2003-2022)
i summer(2003-2022)
i #———% aufumn(2003-2022)

40 —8—® year(2022)

(%) 7] A— & & year(2002-2022)

20 —

0 %
23 34 45 56 BT T8 89 910 1012 1214 14-16 16-20 20-40 40-60

Tp (sec)
W398 £ A FeEe 22 2RpIH LTI BIFLF F

3-93



323 Aw L7

ARBRE S e A E LB AT IR T D TR T
PR Rl R Foiog T T ARGR AR o d S 2 I g X TIR
2 47

R A AT e L E AL 0 PR AME AT E
AFRLY g A B E HER G AP AR LT AEEA DR
RIFORAF s (2 %50) S5 A F (164 =) B 4o 35 F3.94

!

B3.10157 7 > & Bk o FHA 50T

B B3t FORBE T 0 AAE BRI R 2 8 Bk 3500 500~6002 € o
e T Fl R E 2HUN~ERPTE A& A F ik 96.8%:
Hepz ' Uhw A F A s ZE~S0% S~W0% - W~N3.2% - = &
o SR BET 0 UN~E#® L5 4 5 A% 55 %97.7% § £91.9%-
MEQ9.1%% * £9907% FEFPRIPKE -FETERTF KK BT
3 R|FIX e B d 2 irawﬁsfiiﬁ»lm Mo B ddg o F oA
BB KA R SRR PR B RBT AAFE 0 Fa
*&&%éi&%&a%%ﬁﬁo

BB EXY A DA FTET  E~SELLAEATF 5 (L2
50.7% > N~E % "= 2_ > i+ 41.7% > S~W it 7%~ W~N #0.6% - #* ~
AR ZFAA TR FE Ae T FUN~ER LI & F o A ] 5 #
§52.3%~ ¢ $55.8% E~S# "=t 201t F 4 F41.9% % %43.5%:

Z DA EFRR L AT AR GEINE~SR IR A W L % £54.8%-
§§65%o TEBFE XYL DA T IUE~SH'I842% 1 B F 0 H
A= %20 w5 155% (N~E) ~0.2% (S~W) ~0.1% (W~N) -

Eopa Pl od & 2 3a k2 s Pl A5 e @ g BiE
Fﬁfug_,}éixﬁ P AR G AN B B FE e F ke st
AL o w fﬁia,uE~S€UiU§: 5ok E 5 %£84.6% §F £96.4% -
% 81.6%% * %755% -

B e 2k T AL > US~W § FI57.9%1 1t B § -
~N % "2421%= 2. > BAb= §rLikit F A 0% frE e & f'??ﬁi%%?
ToREEFEREFEE LR K HER IR 3\4Lj\?’/ﬁ»/\'§¢u

3-94



FREFRET PAE > B FAEETEE N e s F Y
W~N Ut F 5 g » B E69.7% § F i plsgking 4 58
R2F  BRFAZT2FLEE AR » 5S~WE'T kA7 212
FITALFRE Ak K S~WH L (bEFE058% Hep L i
u 50.0% (N~E) ~0.1% (E~S) ~41% (W~N) » 5% » s %
% S~W% ' 56.4% > W~N % *243.6% > H 4= %% 50%> # %%

A F 5 S~W % T 46.6% * W~N % *153.4% » N~E% E~Sp| % %
0% o

F TR PIEEK B AT e Bk R A 95002 € A B R AR A R
PEAE G TR LB FE M A 1B A F NS
~W32 W~N % *2 » S~W % *2 if +t 64.4% » S~W % *230.1% > N~E %
'ULE% E~S% "5 4%- 55F Zh A id A& I o a o
S~W % *2 ik 1t 63.5%  W~N % *230.2% > H 447 % 'T1:£116.3%> § %
PR T aFhd ham@IxTBRER 380 5S~WH' >
LEEEQ09%  HFF e TR LA TR 0 SSWH Tk
58.6% % B8 » W~N%'134.9%=2 > * E@d A Eh E 70 ko A
AR A ket F M A W~NS iRt 511%5 % £5F 0 S
~W % *21:43.2% » N~E#% *21.7% > E~S#% ' % 3.9% o

B e IW~NR T 97.9%% 3 > H = £S~W# 2>
£2.1% N~E% E~S#% 13595 0% 4 $ it v I W~N% "t 5 5 F
£.60.4% S~W % 3= 2 » :39.5%> N~E % #20.2% > E~S# *2 (- 0%:-
TEP T REARLT 3 ER B e US~W R ikt 90.1%3
% 0 W~N%20.8%= 2 » N~E#%'250.1% > E~S#% 25 0% # %
o IW~N % T785% k1t B F 0 B % 5 S~W# #920.1% » N~E %
91% > E~S#%12ik0.3% o SELE BEFE FRBHE LS A F >
W~N % *256%% & > S~W % *243.5%= 2. » N~E % '21:0.4% » E~
S% 2R 5 0.1% -

F 0B IRNGAE AR » A TAL AR e T
N~E# ' > freTiop i 45% B L RS e RREBE 2

3-95



) T /jf_r:& A e UN~ES U F > ATibt F9645% 2
2 SR UARS 09%(E~S) 9% (S~W) ~25.6% (W~N) ; # »
- ,;g\,@ ABXAAZTRBE TR ETECE T 5
B B EEE S TR BUN~ER U FEF 0 w5
%815%- % 386.7% Has AN ER AR BB L EHFT 3
FhEFT RER D BT a8 T LY B LR BAE K FE
33 0 BEE Lo WW~N % *I55.7% 1k 5§ o

+ %ﬁiﬁ' A ;%_/] 500~6002 = - Rk L RIEEL K F d A ¢
Akmo & RIP] 5 B RBAEE AR5 & B RRO FFE DI e & F St
N~E§Ui’:a;'£/w\?’7 Ky ik 2 ﬂP448%’W~N€L 138.1%= 2. » E~
S%112.9%> S~W % *114.1% - # ~ * 3 £ > £ LB L LA T h B
Ao A A > A LBl R SRR L
Ao K AT s FRE A F Y UN~ER U AR o R E
52.9% - % £59.6%  W~N#% *T2 = » #+ % 532.9% - * £34.1% %
FEAA-T e Eh EED > FEL S I UIN~ER *524% " 5 B
% » W~N % '136.6%=% 2. » E~S#% '12.6% > S~W % '185% % & %
MNEZF > BARFL T TR B 5 ke AN RH 4 > SSWH 'L
B1t325% > L BEEY EF o

3-96



135 FrE b Bk A F 3

A BB
x & N~E (%) E~S (%) S~W (%) W~N (%)
% 97.70 0.00 0.00 2.30
g 91.90 0.10 0.00 8.00
# 99.10 0.00 0.00 0.90
% 99.70 0.0 0.00 0.30
ES) 96.80 0.00 0.00 3.20
IR
& N~E (%) E~S (%) S~W (%) W~N (%)
% 41.40 54.80 3.50 0.40
g 14.20 65.00 20.50 0.30
# 52.30 41.90 3.70 2.10
% 55.80 43.50 0.70 0.00
> 41.70 50.70 7.00 0.60
=ik
% & N~E (%) E~S (%) S~W (%) W~N (%)
% 15.40 84.60 0.00 0.00
g 3.40 96.40 0.10 0.10
# 18.30 81.60 0.00 0.00
% 23.50 75.50 0.80 0.20
> 15.50 84.20 0.20 0.10
Bk
% & N~E (%) E~S (%) S~W (%) W~N (%)
% 0.00 0.00 56.40 43.60
g 0.00 0.10 95.80 4.10
# 0.00 0.00 46.60 53.40
% 0.00 0.00 30.30 69.70
> 0.00 0.00 57.90 42.10

3-97




%35 freE R r e o B4 ()

% T
= & N~E (%) E~S (%) S~W (%) W~N (%)
% 1.60 4.70 63.50 30.20
% 0.30 4.20 90.90 4.70
# 2.80 3.80 58.60 34.90
% 1.70 3.90 43.20 51.10
> 1.50 4.00 64.40 30.10
Rk
* & N~E (%) E~S (%) S~W (%) W~N (%)
% 0.20 0.00 39.50 60.40
% 0.10 0.00 90.10 9.80
# 1.00 0.30 20.10 78.50
% 0.00 0.00 2.10 97.90
> 0.40 0.10 43.50 56.00
39
* & N~E (%) E~S (%) S~W (%) W~N (%)
% 74.50 0.80 3.80 20.90
% 22.90 1.70 19.60 55.70
# 81.50 0.80 6.00 11.70
% 86.70 0.20 4.80 8.20
> 64.50 0.90 9.00 25.60
Ry
= & N~E (%) E~S (%) S~W (%) W~N (%)
% 52.40 2.60 8.50 36.60
% 20.30 2.90 32.50 44.30
# 52.90 4.30 9.90 32.90
% 59.60 2.70 3.50 34.10
> 44.80 2.90 14.10 38.10

3-98




summer(2020-2022)
¥——>¢ autumn(2020-2022)
—8&—@ year(2022)

—d—k year(2020-2022)

(%) 50

gg X +——¢— winter(2020-2022)
75 o G———+H——-=: spring(2021-2022)

M wNME NE EWNE E ESE SE S3E S SSW SW wsw W wNw NW  NNW
WAVE DIRECTION

W3 ABEfFET $2 2RPP A+ BF L+ FH

*+——¢—¢ winter(2002-2022)
O———H——-~¢1 spring(2003-2022)
summer(2003-2022)
¥—»—» autumn{2003-2022)
—0—® vyear(2022)

d——ik year(2002-2022
(%) 50 year( )

F =
[ ]
oo oo oo b b aleodnedi

M mNE NE ENE E ESE SE SSE S SSW SW wsw W wWNw NW  NNwW
WAVE DIRECTION

W35 gREfFEE T2 2EPIHR»PBFLF F

3-99



(%)

(%)

a0

fen]

M

+——¢—¢ winter(2002-2022)
———H——-—F]1 spring(2003-2022)
summer(2003-2022)
¥——» autumn{2004-2022)
—0—® year(2022)
d——i—k year(2002-2022)

MNE NE ENE E ESE SE SSE S SSW SW wsw w wNw NW NN
WAVE DIRECTION

FI396 FCERE T %5 2FPIR+ 854+ F

M

+——¢—¢ winter(2018-2022)
O———H——-~¢1 spring(2019-2022)
summer(2019-2022)
¥———» autumn(2018-2022)
—0—® year(2022)
——i——k year(2018-2022)

MNE NE ENE E ESE SE SSE S SSW SW wsw w wNw NW NN
WAVE DIRECTION

W97 Rtk e 52 2RAP LS BF AT F

3-100



(%)

(%)

a0

M

+——¢—¢ winier(2004-2022)
———H——-—F1 spring(2004-2022)
summer(2003-2022)
¥——x autumn(2003-2022)
—0—® year(2022)
d————k year(2003-2022)

MNE NE ENE E ESE SE SSE S SSW SW wsw w wNw NW NN
WAVE DIRECTION

W398 X THpfreEe 55 2RPIHA>BFLFFH

+——¢—¢ winter(2021-2022)
O———H&——-=£1 spring(2021-2022)
summer(2021-2022)
¥—»—» autumn(2021-2022)
—0—® year(2022)
——b—4 year(2021-2022)

T T I
ESE SE SSE S5 S8W SW o owsw oy owNw NW NNW

WAVE DIRECTION
B3N #+ RipfpEe T2 2RPHABFLFH

|
MNE MNE ENE E

3-101



(%)

(%)

gg E +——+——+ winter(2003-2022)
75 = ——E5—F51 spring(2004-2022)
70 3 summer(2004-2022)
65 g ¥—»—x autumn(2003-2022)
60 = *—8—® year(2022)

29 = —&—4 year(2003-2022)

50 5

45 =

=
M NMNE NE ENE E ESE SE SSE S SSW SW wsw w wNw NW  NNW
WAVE DIRECTION

W3100 £ ¥ affEe X2 2RPIHP A IBFLF F

+——¢——¢ winter(2002-2022)
O———H——-~F1 spring(2003-2022)
summer(2003-2022)
¥—»—x autumn(2003-2022)
—0—® year(2022)
—i——k year(2002-2022)

|
M NMWME ME ENE E ESE SE SSE S SSW SW owsw W whNw NW NNW
WAVE DIRECTION
FI3101 & B w 52 2RI+ 85 L F F

3-102



* i KT R AU MBI AT R RS L BB i

=3 1= = ,—'-
T

41 R T APNENE 2 RIS ER

I o P N e SR W ARG PRI £
L2 & o4 TR EFEFPAE LT ST S RAZBEREE
HixEd &2 488 A972 211k - KRR TFEE -BRE XL
BT RE~EYPBE AN EMNEIREEF S BAAEEPEZLILRE
T XRE LD HE R LI RIRET TR ANEEER
o T RS LR BLR] A S S B R D TS KT T B AL
PR R RERTE (R4 ) A R R FRIEFTH
f;ﬁ,ﬁ%]t‘ % (4-B4.29777 )

Y

(b)
W41l AR RiTET LB R xR mje mes)

4-1



®)
W42 A @6 A 8T )

BE b oE AR G PieRE ¢ iR gBrd 2 pragat néﬁi%lf (U SRR RS
BH Ak ,,};:‘75 B HEF 3

BT TR EE AEVLE ST
SUB BRI A

FRE TSR

e

g

DB B E o i K2 TR Bl
B

]

SEE B 2 L IR YIER L
< 0 % FH @;@,—]1 FAakAkY B RS T R T G

4-2



R R %?‘5@%} Feass3 a2z TRl @%]"‘ 3o Bk
Wok? 2 FE A RIEE  dee B 2 B o AP F MR kT A
B =73 AR I Oy IV Sl ST EELE U PR M
BTG HERYNEFRAFALD I LT RIZF T P o F RS
FRZRT AP R B PPFRILT & 5 T 3BT 0 LI
@ﬁ%l#%']t}_%zr‘r :

1. k™ s (RF) D RT SPRE 5 1% g ST 5 Aok
¢ @@?ﬁf% PP o TR Y R Aok P DR
WiTmARE M o RT EAR R ;fir;;kmrj\'lf AR X Ao
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FEARTERER* Y ZEFELHE- R KHERT A D
BT e R E T A P SR 3 %m@% bk Sl O e
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Bk T A RN R (R43) WY
d RN A REM A 2 d Sk 73? J LR R BR B @
AT A SB T  PE B KA %hfé?ﬁzﬁ%mhﬂimﬁ
B K BT A HB00~800n o LR A KB A a2
S A RORT B R GRS T L 1Kkme PR RS LR R
AWAC > & L | prw @15 @ip|#icdy > 3 8 (&2 & Srawdatay % ~ /] 9
25 KB( 0.007 kbps » &}t i 24X s ik B A8 0 ok B (Ed ¥ )
BRI (F4R)AARTREATEFR A Gk En

Ade b UREEMTE A BE REMITRIF T EM LT 0 AR AR
HARGEFFELTE A H B Bt PRI TR A
Y =) Y 1 P S A Sl e
141 kTSR A BRI E S RE
Manufacturer and Model Max Range Bit Rate
WiSub Maelstrom 5cm 100 Mbps
CoSaWiFi 10 cm {10, 50} Mbps
RF WEFS Seatooth S500 10 cm 10 Mbps
INESC TEC Dipole Im 1 Mbps
CoSa EF Dipole [1, 8] m {0.2, 1} Mbps
WFS Seatooth Mark IV SR [5, 7] m 2.4 kbps
WEFES Seatooth Mark IV MR [30, 45] m 100 bps
£42 KT ER R RERS A S R
Manufacturer and Model Max Range Bit Rate
Dalhousie Univ. Prototype 10 m 8 kbps
up to few
kilometers from
Ml | . . ;
|r1duct|ve modems for mooring tx using .the {1, 2} kbps
lines mooring line,
few cm from the
mooring line
MST Prototype 40 m 1 kbps
CSS/MISL Prototype [250, 400] m {153, 40} bps
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143 kT kU AKRSE S R

m

Manufacturer and Model Max Range Bit Rate
FUDAN modem 34.5m 2.70 Gbps
Oceanit ultra 100 m 1 Gbps
L aser USTC modem 100 m 500 Mbps
Sonardyne BlueComm 5000 7m 500 Mbps
SA Photonics Neptune 200 m 200 Mbps custplrrlnzed, with bea
steering capabilitie
MC100 10 m 95 Mbps
JAMSTEC modem 50m 20 Mbps
Sant’Anna OptoCOMM 10 m 10 Mbps
Sonardyne BlueComm 100 15m 5 Mbps
LED CoSa optical 20m 2 Mbps
SR ENEA PoC Im 2 Mbps
IST Medusa Optical Modem 10 m {20, 200} kbps
Aquatec AQUAmModem Opl 1m 80 kbps
Penguin Automated Systems [10, 300] m {1.5, 100} Mbps custom
Sonardyne BlueComm 200 120 m 10 Mbps
LED | Sonardyne BlueComm 200 UV 75 m 10 Mbps
MR MIT AquaOptical modem 50 m 4 Mbps
Ifremer optical modem 60 m 3 Mbps
Hydromea Luma 500ER 50m 500 kbps
344 kBT RER B A 5 R
Manufacturer and Model Max Range Bit Rate
{20, 200} bps secure data wit
Sercel MATS3G 12 kHz 15 km coding,{0.8, 7.4} kbps high rat
with no codint
{1, 7} kbps raw bit rate with n
EvolLogics S2C R 7/17 7 km coding,{0.6, 4} kbps net data ra
with coding
WHOI MicroModen [6, 11] kir {0.2, 5.4} kbps in vertical link
LF LinkQuest UWM10000 7km |2 Kbpsraw bitrate,2 kbps
payload data ra
Kongsberg cNODE L few kms up to 4.5 kbp
Benthos ATM 960 L 6 {0.08, 2.4} kbp:
AQUATEC
AQUEmO e 00 10 km {0.1, 2} kbps
AquaSeNT AN-D200C 5 km {0.375, 1.5} kbp:
DiveNET: Sealink R 2.5 km {0.56, 1.2} kbps in sloail water
Develogics HAM.NODI 30 knr 145 bp:
DiveNET: Sealink {C,S 8 km 80 bps in shallow wat
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24-4 KR EFEAERPBE S RE (F)

Manufacturer and Model Max Range Bit Rate
{20, 300} bps secure data wil
Sercel MATS3G 34 kKHz 5 km coding,{1, 24.6} kbps high rat
with no codint
LinkQuest UWM2000 series 1km 17.8 Kkbps raw b't, rate {0.3:6
kbps payload data r¢
Subnero WNC [3, 5] km 15 kbps
{1, 13.9} kbps raw bit rate with
EvolLogics S2C R 18/34 3.5 km no coding,{0.6, 9} kbps net data
rate with codin
Popoto Modem [1, 8] km {0.08, 10} kbps
MF | AquaSeNT AM-OFDM-13A 5 km {1.5, 9} kbps
Sonardyne 6G 1.5 km {0.2, 9} kbps
Kongsberg cNODE MF 1 km up to 4.5 kb/s
{0.08, 2.4} kbps, 15 kbp
Benthos ATM 960 MF, band C 1.5 km possiblein very quiet deep oce
environment
Applicon Seamodem 100 s of m {0.75,2} kbps
DSPComm Agquacomm Gen2 8 km {0.1, 1} kbps
Blueprint Subsea X150 USBL 1 km 100 s bps
Beacol
DiveNET: Sealink M 1 km 80 bps
Rutgers MIMO modem 10sofm {100, 250} kbps
Northeastern SEANet 10's of m {41, 250} kbps
prototype
BaltRobotics Prototype [100, 200] m {1, 115} kbps
MIT Prototype 200 m 100 kbps
FAU Hermes modem 150 m 87.7 kbps
prototype
HF 2, 62.5 kbps raw bit rate with r
EvoLogics S2C M HS 300 m coding,{1.2, 35} kbps net data ra
with coding
0.6 km.1 km 26.7 kbps actual throughput
Marecomms ROAM Prototype ' shallow water,50 kbps expecte
expected . .
in the new versic
AHOI modem 200 m 200 bps
Waterlinked M64 200 m 64 bps
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2455 AP HFEP B LR B RA > TR A

AWAC i sv# &

% 4 (1 kmed 32 pE4 ~ 0.007 kbpsh & 5 )
A SR EREARE > BB E

y R g;c
: * {8 W Evologics. S2CM 18/34

! p s (AoRl4.4) 0 R ﬂv%’lﬂ ﬂﬁi% GRPIEZ T A

# o S2CM 18/34dx #8 5 & 5"

B BRI R AG

r»_?_"?’

» T AN A R b o il 3

2 F e L %fufa F A e RAS T o

AR R AR A ’?kfy\‘ﬁt%ﬁuﬁ Bl A A b 2
WELH B ARA (TELR ¥ 0.S2CM 18/34KcHh 15§ v &
4 %% H £ 0dB- = @wﬂm # K 9 -5dB -
%45 % &K B pcipis s 1A
. N ) B B
e Rl i WF &
DiveNET Sealink-S 5-15kHz 0.08kbps 8km 0.4km
LF Evologics S2C R 7/17 7-17kHz 6.9kbps 8km 6km
Sercel MATS 3G 34 KHZ | 30-39kHz 24.6kbps Skm 6km
Evologics S2CM 18/34
18-34kHz 13.9kbps 3.5km 2km
WISE
MF Subnero WNC-M25MPS3 | 20-32kHz 15kbps 3-5km 2km
LinkQuest UWM2000 26-44kHz 6.6kbps 1.5km 2km
Popoto Modem S1000LI 20-40kHz 10.24kbps 4km 2km
HF Evologics S2C M HS 120-180kHz 62.5kbps 0.3km 2km
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The new T-series “iny*-modems ore ultra ight and compodt.

$2C R WISE and SDM modems provide exdra feaiures for developers.

S2CR 48/78 S2CR 42/65 § S2CM 15/27
S2CM 48/78 S2CM 42/65 S2CR 15/27

S2CT 42/65 I A i S2CR 12/24 S2R7/7 S2CR7/17D

S2CR7/17W
S2CR 18/34 S2CR 18/34H
S2CM 18/34

S2CT 18/34 )kh . 'lk‘: o,

@, @,
$

Transducer directivity pattern

4.5 EvoL ogics S2CM 18/3431 553 5 B
42 FF AR pREIR A R

KR F AR T L e BLR] S B AcBl4.60 K orR h chid
BTSRRI R EAWACT 4 2 BUPIHH B9 8 7 ) AWAC

TAEEF2E (DA e B T (KR RER A
CRCE ENGE REAMERBLERQ)ME R A KA R AEL R
FoRp Frdkied (D)ERTA - & éiﬁ;&ujgt%*,ﬁ; 5 > AWAC » 7=

EEFRBED B TR @R (WRAT) > B A
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2110V 55 § > 435 ACLI0V-DCI2VE % i e & » #-110V2 i%
THH L 12VE 5T > 5DC12V-DCASVE B i » 12V B H e 1
48V » 5 AT RE D A AWAC « R & A5k v b
AWACH g £ 4 #homm 5 i % ¥k~ REEL 45027 o 5 b))
B HN MERMAIFHEFATETR Y EEL > EEAL
AG\5Giz 4 2L Hchb 5 1 F13% & £ 15 15 RSA22-RS232 i » £ b
AR ABAWACT i £ 0 REFEIIR Y F o £ 10 R LRI
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Fo 18 dmert -k BT B 49 P 1 B TS0 Tk A iR S
BEH T BT ETH 0 EEAWACE KT BIRE®  0 ALp
R A BRI T 4 D S BB R RSt TR kY 2 B
e 24 K BT USRS (R A0 PR B TR (P ) - Fl49
» AWAC &2k Bl B 18 B £ B0 I L URIGE e B > A3t F
B oA FOREE G ER A 471 0 iR T RSA22-RS23A L &
AC110V-DCI12VE 2 i 4 B > SRV &k 4 A dkcipib e
AWAC B 3 0 > 295 TR Bk f # i da e o

— —

R ETET

S D

W49 -k B M Adn 8 2 AWACHE & jpl3

4.3 K HE BT BRI

% 4-6% EvoLOQiCSK T & M Bcp 48 BTk i 0 At EchR s A fE
# (Stand-by -~ & (Listen) ~ #4z (Receive) % L%%] ( Transmit)
SRS TAFETE T RS DR T R AT R
Bk e 7 EB5 We

4-11



# 4-6 EvoLogics S2CM 18/34% # 3 #&F# %

Stand-by Mode 2.5 mW
Listen Mode 5-285mW
Receive Mode less than 0.8 W
Consumption 2.8 W, 1000 m range

8 W, 2000 m range

Transmit Mode
35 W, 3500 m range

55 W, max. available

External 24 VDC (12 VDC, 300 VDC options)

Power Supply

Internal rechargeable battery

AR L OB A R FERR (A R) THAL LR
B 454p 0 A3 F % % 86.5x64.5x68 crm|zE -k 0 -kiFH50 cmo E i@
Bopptpor BEARY o RERT AR @RS gF R X
B kP 1A oMb T R B R e B14.1007 % o 5 S
Bl b e

(1) #199 (% &t=8) @ » E 0dB/-6dB/-12dB/-20dB

(2) #198 (#4c=8) : 7 %-20dB

F410 Hchjth DI 4 T R R W
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Bl4.11%2 £ 4-7% @ﬁs?]ﬁ:;"f ER RN NN S @ﬁ%]ﬁﬁ R B &
T ot 1 0dBpF2680 mAB. 5 0 H 4% 5664~832 mMA(-6dB : 760 mA-
-12dB: 664 mA~ -20dB: 832 mA) 7 % » K B4. 10t A BA A k5 A
- NI e 3{%%}3‘/&{‘9‘” @%JB&‘F’“Téii RA T § BAEs
PR EE R 3¢ R R F ARG BB R T g AR TR £
479 3|03 @@J/& ot S T T 5% E 0 A 6] % 0dB : 2237
mA ~ -6dB : 675 mA~ -12dB: 240 mA~ -20dB: 116 mA> @ﬁ;f]—l b=l
FREF REA L TR A i o R T ER H T F R 5
OdBi & 7 53.20 Wr p Hefh i ® 1 & Hoyh i 4k 55 WES 21
RoMEFEFRTALETYS » T FEMTE 1276 Wo

OdB (Scale SOOmA)

5 ‘2680mA

-6dB (Scale:200mA)

|||||||||||||

W4.11 B ih 7 b BH A (S B)Tin/# 5 W

% 4-7 :ﬁtﬁ?#&t?l }F-@iig?!?,g)i (& E) 1%5'3’,?‘;;1!.%‘

&XE?:%% 0dB -6dB -12dB -20dB
@ﬂi?lﬁa R 2680 mA 760 mA 664 mA 832 mA
@ﬂi?l-l BRI 2237 mA 675 mA 240 mA 116 mA
lﬁﬁﬂﬁ’.—ﬁ#:ﬁ 63.84 W 18.10 W 15.82 W 19.82 W
@ﬂifl-‘l‘ o F 55 W 5329 W 16.08 W 572 W 276 W
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EvolLogics S2CM 18/34 ¥ 3t #ichip i ¢ ek @842 § 5
RS ot PRI TR A TR R R R T R S B
R rE B TR A A e B14.120 Bodp s bk FRDEAR Y € 11T
TS (P E24f) F0 - RIS RILAZ AL P
Rk RS Bled BRI BE N TURIFFL > 2H A g8
PTG R B e FRMAL LT ERET @
F Rl Pl R BEEEE AR BRI R
S ARRR F R 18 @S o o pRY B 5 0) 42 ¢t~ > Evologics
S2CM 18/34% vk RIS vt A 2 2 B TR Rk B B B BERY &
LA B BRI PLE AT IR ERET B RET X o

miEizy B cEEn B arEs

W4.12 B T4 @022 HAT it 3]
4.4 % AR KPP

EvolLogicsh ik 5 EFREE N ET B BE FRE T "
ZE3M~ET2m- 32m> F HdpiSEEke 2 FHERZ1Ime #F L
LR IR 5B R RS KDL BB .@if@ﬁ%%'ﬁ, A2hF
B2 ows < BRI 5% AT~ A %o 3%k (40Rl4.13) 7 kT il
WRE O Yo ki R E300ms E5Ms F5m> A H MR
B E3mMe BIpiie-k e 2 KINIHLE5me & ME A kMl A 58
BRI A PR DN FERENTHEN LD 0 BTRn
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¥ d4eBl4.147 7 o
i BREKAE

BAEEEARAKIEN

T ExExFE=300mx5mx5m
gs—
REEN

& K8 (Dry-back system, Piston type)
'Fv AR SEELOmM

>
>
>

rn“n i kn

4-15



e‘«"! ‘QV %,';

BN
(b)
WA.14 & A REGL GUBRIP] & S < AW e R PR R
24-8~24-95 By F G F A ) TA T RS (0~1-
3-5-10~15220m) - #7F pER e lg’:ﬁ%g Fob- WNFERIDE T

4-16



3% 5 PR S AT

1.

AR I L SUBERLT o g S ;?ffgf 2 SN R Rl F BREY:
"./%@ﬁ%]?jé ﬁui@ﬁsal AR é;g_3m 7}%41OByte~
20KBx o ¢

(1) 10 Byte: 0.91~ 1.66~ 0.60 Byte/see

(2) 100 Byte: 15.95+ 13.19~ 13.22 Byte/sec
(3) 1 KB : 33.04- 37.75- 37.19 Byte/see
(4) 10 KB : 37.45~ 41.49-~ 43.83 Byte/see

(5) 20KB : 43.20- 48.28~ 43.22 Byte/see

CNEF W UEEHEH Ao o TR @zﬁ;l BRI R L

/100 Byte i 3 pE&15 M3 &) » 3% 1% ##kc 5 130.91 s
39.57¢ 60.66 s @4 ) dck 5 4p L3537 o

P A MATAWACA SR 2 & L pE g TpEw 318 R

iy (H25KB) » eiF R fi’ﬁa?lfﬁf? 24 L R RH PR
b\ A A ﬁ%lﬁ * % 328.54 Byte/see 14}t ig ﬁ%lsi & @ﬁ%lﬁ =N
AWAC ELP ey ) 5 80F) » 3% kbt v 3F Tt f?;ﬁi%JE%ﬁ? A
? FRlRESE (dovh s ) B GRS gf,{%g@@@?],%% » (9 %
A e IRBE A

PLREARY LD BB 2 FA—?&;@@]E VE
FPFPEIASY 2100% FaEZERNED LR &
Yol ez > E A @ a o

C YL RIERTR B 0 GRS L Y5 mpF > f_zim;—lﬁu (>10KB) z

Bk ¥ R BB T R 2 BT B FISURLE S
R oo

A RIREE S R E BB RARTERZFIFRBE(E3IME2m
B2m Hedpidieoke 2 FHERFIm) BRREEE DA E LY
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Ja Bl o A2t E HPIEIEAR Y 7O RSP > X~ Bl T Bl
:}7%3%&%@4.15,@@5 B TR R S ELINE < - XS
EHTRILE T KRBT F IR MFEY L OmpF > & F' P ix i
14 ficdp > ® wmﬁ’r 1 #:7400(>100% £ 7 # 5% > <100 4 L )
P ETE AT P2 > PR FEAFERED LA ,@ SR RN
R BHLE o BRI L mas o stk (URITI1IE D § PaE 2 g
oo V|TRI28 LR B RL hF BB 0 RS 4 St Ry
B ts o A pEdpP £ 210 My pF o i s B a h e Pl6~T74
F by T SR dp 131000 A BT F RS s £ o
FE BHR W @ mgﬁ_,ﬁ?;ﬁ‘ v B iE F B3 AR ELR B L 300~
350 AEom U ELK ST HcIp 8T (T2 P o AR ROKI R BB
B e BN W R OUERE 0 RAMEITRY 2 K SRR E L
B YRR F U RS e o R P DF SRR E G e P R TR
=R E A s W N * ¢S R B (4rBl4.16) 0 BB AT LG
Feoo MEMOR P R 0 g i A T e

At E R AT ITAWAC ks B 8ok Bl iR S
JESOR T A g hp 8 E - AWAC T il LR 4 17 ~ R T A iy
B2 AWAC 5 & ~ + 3] ¥ 5 M{ﬁ, R & EAY- Y&
ﬁiﬁ'l AR NEROHNFEDERITELT TP nRIEESE

Bl it B R R T RS BV RERESE L LE
E“wﬁ By 0 THF A UEEAAE K FISUBLR SRR B vk SRR 2
S RT3 OF ERLPA BB - I R SuREE o AWAC R SR LR -
& i By B PR O - 7 Bl @ AWAC LRI A2
TR RERP SR A RBTE > bk P mAR kA
BB Pl AP m @ﬁiq?];ﬁ F (25KB# % » 24 £ =2 = @ﬁ%l) ) 3E
AT CAWACE S 18 B g ot 4 I B ¥ 0 (Buffer) » 8= £
BLPI B 2 A N i BN o R Y F R S ER 5 AT
Pood A FAWACRLRI AR - 0 PR G H-BA.8R G AFGE B I
B RIALT E A TR A 2 PR

fh’ﬂ
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%48 BEATA [ HFATFFRE (sec)

kPR (M)

0 1 3 5 10 15 20
3.63 230 | 10.96| 3.56| 16.01 380 5.20
10 2.70 3.75 6.04 8.00|  14.00 2.33 8.77
3.28 6.14 | 16.70| 1.36 6.19] 21.64 2843
7.10 7.33 6.27 | 3047 3917  130. 16.23
100 407 | 1067 | 7.58| 2633 1568 395 5.36
276 | 1841 | 757 | 37.03 1364  60.6 4.51
W 788 | 2753 | 30.27| 9059  80.1¢ 19.4 72.82
-*_ft_
4 1000 | 4.42 | 14.18| 26.49| 4543 5695  33.9 93.08
,J~
(Byte) 502 | 21.24| 26.89] 9459  49.44 215 86.80
35.34 | 112.41| 267.05| - - - -
1000 | 36.33 | 126.23| 241.01| - - - -
32.11 114.01| 228.14 - - - -
60.88 | 243.21| 462.93| - - - -
20000 | 70.41 | 244.87| 414.23| - - - -
66.04 | 247.90| 462.75| - - - -
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0 1 3 5 10 15 20
2.76 4.34 0.91 2.81 0.62 0.26 1.92
10 3.71 2.67 1.66 1.25 0.71 4.29 1.14
3.05 1.63 0.60 7.33 1.62 0.46 0.35
14.08 | 13.64| 1595  3.28 2.55 0.76 6.16
100 2457 | 9.38 | 13.19/ 3.80 6.38 2.53 18.67
36.26 | 543 | 13.22| 270 7.33 1.65  22.15
W 126.95| 36.32 | 33.03| 11.04| 1247 51.35 13.73
-*_ft_
A 1000 | 226.09| 70.52 | 37.75| 22.01| 17.56 29.47  10.74
,J~
(Byte) 199.24 | 47.09 37.19 10.57 20.23 46.46 11.52
282.94 | 88.96 | 37.45 - - - -
1000 | 275.26| 79.22 | 41.49 - - - -
311.46 | 87.71 43.83 - - - -
328.54 | 8223 | 43.20 - - - -
20000 | 284.07 | 81.68 | 48.28 - - - -
302.83 | 80.68 | 43.22 - - - -
e M-y 274 o
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£ 52 & plxb2 iF 0 RRITH R u 4

Pk S Bl BRI 7R TR iR TR i # 5 (%)
112/6 2160 2160 100.0
KHHS01 112/7 2229 2232 99.9
112/8 2232 2232 100.0
112/6 2159 2160 100.0
KHHS03 112/7 2232 2232 100.0
112/8 2232 2232 100.0
112/6 2158 2160 99.9
KHHS04 112/7 2232 2232 100.0
112/8 2232 2232 100.0

532 BRI TR A 47

% 53 s BEENE-_HEPFRRLPIHZET AR EE
A d o d £ ¢ F av o KHHSOL iBl=k » T 307 Bk B 4 3
0.08~0.12=> = » B~ ® 5 055 = » ¢4 pFEF 5 112+ 7 % 28
Pori& RFIGLPRNRER ;acfgﬁb#ﬂ T 393k g | A > 4.33~5.19%) ;
KHHSO3 R = T 327 (k3 413 0.12~0.18= = s~ 72k 8 5 0.82
SR s FAFRFL 1128267 1p 0 AR RF)RIBERE PRES
a,,'?‘ frI o T3 R A 4.84~4.98F) - KHHSO04 B[ =k » T 3557 ()

* 0.13~0.1920 % > B Ao B 5 1.09 2k > FAEE L 112
#0607 1p A& RFGIIBERE SRR ETR . TR
4 % 4.83~5.08f) -

énkn

<ok

# 5-4~5-6~ %] 5 KHHSO1 |zt ~ KHHSO03 B[z 2 KHHSO04 g =k
Z AR T HEEHEITHEBF AT L(RAEFR
112/6/1~112/8/32)d # # # ”Fl 2 KHHSOL B =k 1k 3 5 0.05~0.1
SR E Y 4~ 5 Fi2 s s B 5 > KHHSO03 B2k 5 o 1k B
0.05~ 0.1 = ~T32:F 8 4~ 54 5 2> m KHHSO04/p =k 5 7+ 124 8 0.1~
0.152 % ~ Taik ) 4~54) 5 3
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SR BB MR- BN FER ERIHATERIZ TR
ABEFEC wEPLR AR AREF L RE RS FERL
’*ﬁﬂif‘fﬁﬁﬁ& R ARSI R R EFENFRRE S ITIEE > Y

FLPBEETHFRENE O DBENERREE T RAPE

# 53 LRl A3 EFHNFLITE

TR F (2 7) FY ()
T s B & & I a5 B B

R EE S B BRI

2023/6 0.08 0.03 0.47 4.33 2.82 9.06

KHHSO01 2023/7 0.12 0.03 0.55 5.19 2.73 10.38
2023/8 0.11 0.04 0.45 4.54 2.82 101
2023/6 0.12 0.02 0.82 4.84 3.37 6.42
KHHSO03 2023/7 0.14 0.04 0.41 4.98 2.98 8.12

2023/8 0.18 0.06 0.61 4.94 3.14 7.53

2023/6 0.13 0.05 1.09 4.83 3.23 7.29

KHHS04 2023/7 0.16 0.04 0.51 5.08 2.95 8.66

2023/8 0.19 0.07 0.83 5.01 3.24 8.6|6

% 5-4KHHSOL ipjebm ik B ~ T30 P MM LB F L+ 4
(BRI PF 7 © 112/6/1~112/8/31)

AR E (D)
0~ | 0.05-0.1-| 0.15- | 0.2~ | 0.25- | 0.3~| 0.35- | 0.4~ | 0.45- | >=
0.0t 0.1 |O0.1E| 0.2 |0.28| 0.2 |0.35| 04 |0.45| 0.t |0O.E

sum

Tz | <1] O 0 0 0 0 0 0 0 0 0 00
1~2] O 0 0 0 0 0 0 0 0
2~3| 0 06 | 01] O 0 0 0 0 0 0 0/ 0.7
¥ |3~4|34|237|35| 14| 08| 05| 03] 01 | 02| O 0(34.1
g |45|36|2/6 |67 16 | 08] 06 | 02| O 0 0 0] 41
>=5101| 45 | 68| 57 | 34| 18 | 09| 0.7 | 0.2 0.1 | 0 (24.2
sum| 7.2 | 56.3 |17.1| 8.7 5 29| 14/ 09 | 04] 01 | O

o
o
o
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0.0¢] 0.1 A8 0.z 1028 0.2 |03t 04 (0.4t 0.t |0
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2~3| 0 0 0 0 0 0 0 0 0 00
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g |45/ 16| 225|144 48 | 1.7] 0.7 | 05| 05 | 05| 0.4 |0.7484
>=5|05| 51 | 11.7] 122 | 68| 38 | 1.6| 03 | 0.2| 0.1 |0.21425
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1
1
Tz | <1| 0 0 0 0 0 0 0 0 0 0 00
0
0

2 56 KHHSOA iplsbm ik B ~ T EME M5 A+ 4
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TR B (2 R)
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0.0£| 0.1 [0.15| 0.2 |0.25| 0.2 |0.35| 0.4 |0.45| 0O.E |0E
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o | <1]| 0 0 0 0 0 0 0 0 0 0 00
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= 2~3| 0 0 0 0 0 0 0 0 0 0 00
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sum| 0.3 | 244 |1352| 174|199 | 55 | 34| 19 | 0.7 04 | 0.9
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2. LEDSR:1~20m
3. LEDMR : 50~300 m
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@ GRE BB ZKERE (B

) RIRIEN R FEEHR

- o
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& afl A2 i K B (M) F i AR 4R

B 1%

8B A BER (RF Modem)
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78 BT & S AWAC I i 8038 % 48

=k

1. E%HEE : 1km

2. ®BEFRE :12~38m

3. Raw data#E=EX/) : ¥
INEEI{E18E25 KB ( BD
0.007 kbps ) EREIEIE -

Bitrate [bps)

R EIE =K a5 (0 - A FE ek B R

ﬁl km g

_ Dﬁ al
| REML |

KEBBENEIER BRETSARA
1. LF:2.5~30 km

2. MF : 1~8km

3. HF : < 1lkm

Evologics S2C R 7/17 7-17kHz

mAE [ EAR

DiveNET Sealink-5

5-15kHz

0.08kbps
6.9kbps

0.4km

6km

o RBAWKREBHINEZE o
; 3 S 3634 3p.30kHz  24.6kbps Skm 6km
ME . BRI B P 5E (MF) BUS B8 - ot e -
o S 18/34 WISE 18-34kHz 13.9kbps 3.5km Zkm
‘. %E EmBRTEELRAGHN S 20-32kHz  15kbps 3-Skm Zkm
a r_ A E'_!.L *k E m tﬁ . LinkQuest UWM2000  26-44kHz 6.6kbps 1.5km 2km
s Evologics Z S2CM. ;3/ 34 th PopgroModem  j0.40kHz 1024kbps  4km  2km
: - o]
ﬁﬁ Fvologics S2CM HS A2 B2skbps  03km 2k ‘E
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