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Establishment of Wave Information Network of Korea (WINK)
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Abstract : Continuous measurement of nearshore waves around Korea over long period is very demanding to setup
plans for prevention of disasters of port and coastal structures. In this respect, a new web-based system, termed as
WINK, was established, which collects nearshore wave data from Korea Meteorological Agency (KMA), Korea
Hydrographic and Oceanographic Agency (KHOA), and Ministry of Oceans and Fisheries (MOF) and provide them
after quality control of the data. This paper describes technical aspects regarding collection and selection of the
wave observation data, construction of wave hindcasting data, the methodology of quality control for the selected
wave data, and overall process of building the web-based data providing system.
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Fig. 1. Map of the wave measurement stations operated by Korea Meteorological Agency (KMA) as of 2017.
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Table 2. List of wave stations operated by KMA that are chosen to be included in the WINK system

Station name

Longitude

Latitude

Observation period

Deokjeokdo 126°01'07.68"E 37°14'09.96"N 1996/07/23~2016/12/31
Incheon 125°25'44.04'E 37°0530.12"N 2015/12/22~2016/12/31
Woeyeondo 125°45'00.00"E 36°15'00.00"N 2011/09/22~2016/12/31
Buan 125°48'50.04"E 35°3930.96"N 2015/12/22~2016/12/31
Chilbaldo 125°4636.84'E 34°4735.88"N 2012/12/12~2016/12/31
Chujado 126°0827.96"E 33°4736.96"N 2016/10/29~2016/12/31
Marado 126°01'59.88'E 33°04'59.88"N 2010/11/22~2016/12/31
Seogwipo 127°0122.08'"E 33°07'41.16"N 2015/12/22~2016/12/31
Geomund 127°30'05.04"E 34°00'05.04"N 2006/10/04~2016/12/31
Tongyeong 128°1330.00"E 34°2330.12"N 2015/12/22~2016/12/31
Geojedo 128°54'00.00"E 34°46'00.12"N 2006/10/04~2016/12/31
Ulsan 129°5029.04"E 35°20'43.08"N 2015/12/22~2016/12/31
Pohang 129°46'59.88'E 36°21'00.00"N 2012/02/22~2016/12/31
Uljin 129°5227.84"E 36°5424.84"N 2015/12/09~2016/12/31
Ulreungdo 131°06'51.84"E 37°27'19.44"N 2013/05/09~2016/12/31
Donghae 130°00'00.00"E 37°3239.12"N 2011/05/08~2016/12/31
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Fig. 2. Map of the wave measurement stations operated by Korea Hydrographic and Oceanographic Agency (KHOA) as of 2017.
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Table 3. List of wave stations operated by KHOA that are chosen to be included in the WINK system

Station name Longitude Latitude Observation period

Jeju South 126°57'57.00"E 32°0525.00"N 2012/09/25~2016/12/31
Jeju Strait 126°2932.00"E 33°54'42.00"N 2012/09/08~2016/12/31
South Sea East 128°25'08.00"E 34°1321.00"N 2012/09/06~2016/12/31
Korea Strait 129°07'11.00"E 34°55'08.00"N 2012/09/05~2016/12/31
Ulleungdo Northwest 130°36'04.00"E 37°4434.00'N 2012/11/23~2016/12/31
Ulleungdo Northeast 131°3309.00"E 38°0026.00"N 2012/11/24~2016/12/31

Wave measurement statlons in MOF (2017)
4 Coastal planning & management division (5)
~ = _| A Porttechnology and safety division (2)

| @ Busan port construction office (1)
. ® Regional office (6)

T e

Fig. 3. Map of the wave measurement stations operated by Ministry of Oceans and Fisheries (MOF) as of 2017.
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Table 4. List of wave stations operated by MOF that are chosen to be included in the WINK system

Station name Longitude Latitude Observation period

Taean Heukdo 125°56'43.40"E 36°43'11.50'N 2014/07/12~2016/12/31
Gamcheon 128°59'48.00"E 35°00'50.00"N 2017/09/22~2018/04/10
Gyeongju Sunyeonmmal 129°28'55.10"E 36°40'06.40"N 2014/07/21~2016/12/31
Uljin Hupo 129°2924.10"E 36°41'59.80"N 2011/11/12~2016/12/31

129°14'05.20"E
128°35'55.38"E
128°31'41.60"E

Samcheok Maengbang
Sokcho Yeoungrang
Goseong Gonghyeonjin

37°22'00.00"N
38°13'14.04'N
38°21'40.40'N

2013/09/27~2016/12/31
2013/06/19~2016/12/31
2016/04/29~2016/12/31
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Fig. 5. Flow chart of quality control for the wave observation data acquired by KMA, KHOA, and MOF.
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November to December 2013.
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Fig. 8. Comparison of the significant wave height, period and direction measured and hindcasted at Maengbang station of MOF from Novem-
ber to December 2016.

Table 5. Definition of database for the WINK system

Category Contents

Observation Observation Point ID, Observation Point Name, Management Institution, Latitude, Longitude, Installation Depth,
Point Measurement Interval, Location, URL for Real-time measurement Site

Observation Observation Point ID, Date Time, Maximum Wave Height, Maximum Wave Period, Significant Wave Height,
Data Significant Wave Period, Peak Wave Period, Wave Direction, Category (Observation/Estimation)

Observation Observation Point ID, Serial Number, Name, Start Date of Observation, Location, Measurement Depth, Equip-
Equipment ment Type, Specification of Equipment

Request for Data ID, Data Name, User ID, Request Date, Original File Name, Saved File Name, Result, Reason for the
Data Check Result

User User 1D, Password, User Category (Manager/User), Institution

Connection Log  User ID, System Type, Login Time, User IP




Table 6. Applied technology for developing the WINK system
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Type Name Description
Development
Framework eGovFrame 3.2 Development frame for web developer supported by Korean government
Data Mapper iBatis Library that supports data mapping for java and .NET.
Template Library Tiles 3.0 Template composition framework that simplifies the development of web application
Library Management ~ Maven 4.0 Software project management and comprehension tool
Logger Log4j 2.0 Java library that specializes in logging.
GIS Library OpenLayers 3.0  Pure javascript library for displaying map data in most modern web browsers
Javascript Library JQuery 1.12.3 Javascript library that makes it much easier to use javascript on web site
Chart Library d3.v4 Javascript library for visualizing data with HTML, SVG CSS.
Menu
Load Layer Layer Selection
Help System Introduce

AN Geeppemsiiztinm.

HHHHHHEHEHEEHHEE

Layer

Layer Selection Wave Graph

Wave Information

Fig. 9. Main display interface of the WINK system.
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