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海洋波動頻譜 



Significant wave height 

• Hs 、Hmo or Hsig 

• Rayleigh distribution. 

• Hs is 10 metres (33 feet), statistically: 

• 1 in 10 will be larger than 10.7 metres (35 ft) 

• 1 in 100 will be larger than 15.1 metres (50 ft) 

https://en.wikipedia.org/wiki/Rayleigh_distribution
https://en.wikipedia.org/wiki/Rayleigh_distribution
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成大水工所 

港研中心 

其它 

台灣海洋中心 

近海水文中心 

中央氣象局 



交通部觀光局 應用於海域遊憩活動安全 

交通部中央氣象局 應用於海氣象預報 

經濟部水利署 應用於海岸災害預警 

2015年7月協助政府操作之長期作業化
觀測站共32站： 

Networks put into operation by COMC 

WRA, for coastal hazards mitigation 

CWB, for marine weather forecasting 

Tourism Bureau, for oceanic 
recreation safekeeping 

Since 1998, the government has sponsored the 
establishment of over 50 stations, mainly includes: 



觀測項目 1997年取得第一型資料浮標專利 

Data Buoys 

Data Buoy Type I (patented in 1997) 
Diameter : 2.5 m 

1.於淺水及深水區蒐集海氣象資料。 
2.作為近海水文觀測之基礎。 

1. To collect marine & meteorological data in any  
    water depth . 
2. To be the basis of ocean monitoring. 

Measurable items: 

-Wave 

-Current  

-Water temperature 

-Barometric pressure 

-Wind  

-Air temperature 

-Others, such as water quality  

波浪海流水溫氣壓 

風氣溫其他(水質…) 



港研中心所屬觀測站 
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InterOcean公司-S4儀器 
(臺北港與安平港觀測樁) 

InterOcean公司-S4 
海氣象儀器觀測系統  



港灣技術研究中心 
Harbor and Marine Technology Center 

台北港及安平港觀測樁觀測 



港灣技術研究中心 
Harbor and Marine Technology Center 

量測波浪早期儀器是荷蘭-DATAWELL-重力加速度式浮球波浪儀
(70公分直徑無波向觀測)(90公分直徑有波向觀測) 

90公分 
70公分 

重力加速度感應儀 

重力加速度式浮球波浪儀 
(荷蘭-DATAWELL) 



港灣技術研究中心 
Harbor and Marine Technology Center 

挪威 NORTEK 公司AWCP 
(超音波式波向波高與剖面海流儀)(潮位及海溫) 

五個國際港海氣象 (波流潮) 觀測站(即時傳送監測系統) 
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http://isohe.ihmt.gov.tw/Station/SimChart/Taichung.aspx 

港灣環境資訊網 
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環台岸基海洋雷達系統 

2015/01完成環繞台灣海域的海洋雷達觀測網17座，測站觀測之表層
海流面積超過194,608平方公里相當於 5.4個台灣島面積 



國立成功大學水工試驗所 
Tainan Hydraulics Laboratory 

National Cheng Kung University, since 1950 

雲林離島工業區開發歷程、環境影
響及未來展望 開發計畫25週年成果發表研討 15 

歷年環境監測調查成果(自然環境)：波浪 



http://www.nortek-as.com/en/knowledge-center/wave-measurements-with-the-nortek-awac 



 
 
 
 
 
 
 
 
 
 
 

http://www.nortek-as.com/en/knowledge-center/wave-measurements-with-the-nortek-awac 





 

 

 

 

 

 

 

 

 

 
http://www.nortek-as.com/en/knowledge-center/wave-measurements-with-the-nortek-awac 



港灣技術研究中心 
Harbor and Marine Technology Center 

線性轉換函數 ( linear pressure response function ) 
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Linear wave theory： 

0.00 0.10 0.20 0.30 0.40 0.50

frequency (Hz)

0

100

200

300

1
/K

p

H=20
Z=5

Z=10

Z=15

Z=20



線性轉換函數 ( linear pressure response function ) 

• 修正之壓力轉換函數 
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•               http://www.nortek-as.com/en/products/current-profilers 







ECMWF 

• http://www.ecmwf.int/research/ifsdocs/. 

• In third-generation models of this type, the major 
properties of the forecasts are determined by the 
action balance equation. 

• Since January 26, 2010, the resolution has been 
increased to 0.25° at the equator, with an average 
resolution of 28 km. The wave spectrum now has 
36 frequency bins and 36 directions. This has 
resulted in more accurate forecasts in coastal 
areas and enclosed seas. 

http://www.ecmwf.int/research/ifsdocs/
http://www.ecmwf.int/research/ifsdocs/
http://www.ecmwf.int/research/ifsdocs/


European Centre for Medium-Range Weather Forecasts 



Simulating WAves Nearshore 

https://www.slideshare.net/Delft_Software_Days/dsdint-swan-advanced-course-03-model-physics-in-swan 



SWAN simulation 



討論測站 











Hmo > 5m 



 



 



 



 



H50 (50年迴歸期波高) based on 
ECMWF dataset 



H50 based on ECMWF dataset 
1999 ~ 2016 
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•
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𝑅2% = 𝐻50 2.99 − 2.73 𝑒𝑥𝑝 −0.57 ∙ tan 𝛽 𝐻50 𝐿50   

              + MSL + E + S50 
 



Time series  𝐻𝑖 , 𝜂 𝑖  ,   𝑖=1,…,𝑁
  

i.i.d sample  𝐻𝑖 , 𝜂 𝑖  ,   𝑖=1,…,𝑁
  

Sampling 

Wave height Sea level 

H 𝜂 

𝐹H 𝐹𝜂  

𝐽𝐻,𝜂 

Time series  𝐻𝑖 , 𝜂 𝑖  ,   𝑖=1,…,𝑁
  

i.i.d sample  𝐻𝑖 , 𝜂 𝑖  ,   𝑖=1,…,𝑁
  

𝐻 > 𝐻𝑐 &   𝜂 > 𝜂𝑐  

Wave height Sea level 

H 𝜂 

C 𝐹H 𝐹𝜂  

𝐽𝐻,𝜂 
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Time series 𝐻𝑖 , S 𝑖  , E 𝑖     𝑖=1,…,𝑁
  

i.i.d sample  𝐻𝑖 , S 𝑖  , E 𝑖     𝑖=1,…,𝑁
  

Sampling 𝐻 > 𝐻𝑐 &   𝜂 > 𝜂𝑐  
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 𝐻 𝑖 , S  𝑖  , E  𝑖 , 𝜀  𝑖   
  

𝑀𝑜𝑛𝑡𝑒 𝐶𝑎𝑟𝑙𝑜 & 𝐺𝑖𝑏𝑏𝑠 𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑚𝑒𝑡ℎ𝑜𝑑 



Data sampling strategy 

 





Copula Joint Distribution 

 



Copula Joint Distribution 

 



Copula function fitting 



Simulated sample 



Joint Occurrence Probability 



 
Ideal seabed profile case 



Nearshore Wave Model 
Coastal Engineering Manual 





 



Conclusions 

•
•

•


