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Missing Pattern of the Tidal Elevation Data in Korean Coasts.
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Abstracts : The missing data patterns of tidal elevation data in Korean coasts are analysed and provided. The
missing interval of the data is displayed for all stations using the missing data indicator matrix in order to identify
the overall missing pattern. The spatial and temporal missing rates are also estimated. The total missing rate of tidal
elevation data is low. However, most of the missing is mainly derived from just 1 or 2 specific stations. The
autocorrelation function of the consecutive missing interval data also shows that the missing interval occurs
randomly.
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Fig. 1. Location map of the tidal gauging stations in Korean coast (KHOA, 2011).
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Fig. 2. Missing interval plot of tidal elevation data (Green Box = Start Year of the Tidal Gauging, Station Code = Table 1).

Table 1. Missing interval information of tidal elevation data (Month scale)

No. Stations (Toft;elrl[(;{is ar)) Missing period : Year(month) Mlss(l(;i rate
1 Gadeokdo (GDD)  1977.01-2010.12 (34years) 1980(01-03), 1982(10-12), 1986(03), 1996(11), 2010(07) 221
2 Geomundo (GMD)  1982.01-2010.12 (29years) 2008(03,09), 2010(01) 0.86
3 Geojedo (Gujora) (GID) 2007.01-2010.12 (4years) 2007(01-05), 2008(10,11), 2009(01), 2010(03,08,10) 22.92
4 Goheung (Balpo) (GHG) 2007.01-2010.12 (4years) 2007(01), 2008(10,12) 6.25
5 Gunsan (Outer Port) (GSO) 1981.01-2010.12 (30years) 1988(04), 2008(07,08,12), 2009(01,07) 1.67
6 Gunsan (GSN) 1960.01-2002.10 (43years) 1963(10, 11), 1964(08-12), 1965(01,02), 1969(09), 1971(03,04) 2.33
7 Daesan (DAN) 2003.01-2010.12 (8years) gggggg;:gg(’)i 33?3?’23?3353?{3?12)’ 2008(04,07,08,10-12), 40.63
8  Daecheongdo (DCD) 2010.01-2010.12 (lyears) 2010(04,08-12) 50.00
o Dachutsando (DHS) 196602201012 sy 25604% 10090 10720507, 197300, 176
10 Masan (MSN)  2003.01-2010.12 (Syears) gggggi(1)?0}%%6(()%111)01)1)2"20071%?31%‘;Ofg0912) 2396
11 Moseulpo (MSP) 2004.01-2010.12 (7years) 2009(02,07) 2.38
12 Mokpo (MPO) 1956.01-2010.12 (55years) 1957(01-06), 1979(01-12), 2008(07,09), 2009(01,07) 3.33
13 Mukho (MHO) 1966.01-2010.12 (45years) 1970(04-12), 2009(07) 1.85
14 Boryeong (BRG)  1986.01-2010.12 (25years) 2005(12), 2007(09) 0.67
15 Busan (BSN) 1957.01-2010.12 (54years) 1959(02,03,08-12), 1960(04), 2010(07) 1.39
16 Seogwipo (SGP) 1985.01-2010.12 (26years) 2006(09), 2008(09), 2009(01), 2010(03-05) 1.92
17 Seongsanpo (SSP)  2004.01-2010.12 (7years) 2008(10), 2009(01,07), 2010(03) 4.76
18 Sokcho (SCO) 1974.01-2010.12 (37years) 2009(03,10), 2010(04) 0.68
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Table 1. (Continued)
. Periods . .o Missing rate

No. Stations (Total [Year]) Missing period : Year(month) %)

19  Ansan (Tando) (ATD) 2003.01-2010.12 (8years) 2007(08), 2008(07,12), 2009(02,07,09,11), 2010(01-03) 10.42

20 Anheung (AHG) 1987.01-2010.12 (24years) 2006(07), 2007(04,06,10,11), 2009(02,08), 2010(09) 2.78

21 Eocheongdo (ECD)  2010.01-2010.12 (1years) 2010(08-10,12) 30.33

22 Yeosu (YSU) 1966.01-2010.12 (45years) 2007(10,11), 2010(01,02) 0.74

23 Yeonggwang (YGG) 2002.01-2010.12 (9years) 2007(12), 2008(01,06,09,11), 2010(01) 5.56

24 Wando (WDO) 1983.01-2010.12 (28years) 2009(10,11), 2010(01,12) 1.19

1968(09,10), 1970(01,12), 1971(01-09,12), 1972(01,02,12),
25 Ulleungdo (ULD)  1966.01-2010.12 (45years) 1973(01-12), 1974(01-05), 1976(09-12), 1977(01-12), 1978(01,02),  11.67
2005(09-12), 2006(01,02), 2008(01,11,12), 2009(08), 2010(07)

26 Ulsan (USN)  1963.01-2010.12 (48years) - 0.00
27 Yuldo (YLD)  1998.01-2004.03 (20years) 1999(03-04), 2002(10-11), 2003(09-12) 3.46
. ) 2002(12), 2003(01-03,06), 2004(07-12), 2005(01-12),
28 Wido (WID) 1983.01-2010.12 26years) ,1,601,02,06,07,09-11), 2009(04-06,08,10-12), 2010(01,09) 1250
29 Incheon (ICN)  1999.01-2010.12 (12years) 2008(09), 2009(03,10,11), 2010(03,07,09,10) 5.56
30 Incheon (wolmido) (WMD) 1960.01-1999.12 (40years) o720 /12 1974(01-08), - 1990(08),  1991(07-09),  1993(12), 3¢
1997(01,02)
31 Janghang JHG)  2006.01-2010.12 (Syears) 2008(11,12), 2009(01,02,04-08,10,11), 2010(04,10-12) 25.00
32 Jeju (JIU) 1964.01-2010.12 (47years) 2009(03,10) 0.35
33 Jindo (Soopoom) (JSP) 2007.01-2010.12 (4years) 2007(09), 2008(06), 2010(04,05,10,12) 12.50
4 Chuado (CJD)  1984.01-2010.12 (27years) 2000010). 2006(09),  2007(01-12), 2008(01-12), 2009011 |, .

2010(01,12)
35  Tongyeong (TYG)  1977.01-2010.12 (34years) - 0.00
1996(01-12), 1997(01-12), 1998(01-12), 1999(01), 2007(04,08,09),

36 Pycongtack (PTK)  1993.01-2010.12 (18years) ,yq 4 708 10-12), 2009(01-05,08-11), 2010(01,02,04-0608, 12) 2570
37 Pohang (PHG)  1972.01-2010.12 (39years) 1972(06,07,12) 0.64
38 Hupo (HPO) 2003.01-2010.12 (8years) ; 0.00
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Table 2. Temporal variation pattern on the station numbers and missing rate of the tidal elevation data

Year Station no. Missing rate (%) Main Missing stations Year  Station no. Missing rate (%) Main Missing stations
1956 1 0.00 1984 18 0.00

1957 2 25.00 Mokpo 1985 21 0.00

1958 2 0.00 1986 22 0.38

1959 2 29.17 Busan 1987 23 0.00

1960 4 2.08 1988 23 0.36

1961 4 0.00 1989 23 0.00

1962 4 0.00 1990 23 0.36

1963 5 333 Gunsan 1991 23 1.09

1964 6 6.94 Gunsan 1992 23 0.00

1965 6 2.78 1993 24 0.35

1966 10 0.83 1994 24 0.00

1967 10 0.00 1995 24 0.00

1968 10 1.67 1996 24 4.51 Pyeongtaek
1969 10 333 1997 24 4.86 Pyeongtaek
1970 10 9.17 Mukho 1998 24 4.17 Pyeongtaek
1971 10 10.00 Ulleungdo 1999 24 1.67

1972 11 6.82 2000 24 0.34

1973 11 14.40 Ulleungdo 2001 24 0.00

1974 12 9.03 Ulleungdo 2002 24 0.96

1975 12 0.00 2003 29 4.17 Daesan
1976 12 347 2004 29 1.56

1977 14 7.14 Ulleungdo 2005 29 521 Wido
1978 14 1.19 2006 30 3.79

1979 14 7.14 Mokpo 2007 33 8.80 Chujado
1980 14 1.79 2008 33 12.96 Chujado
1981 15 0.00 2009 33 19.68 Chujado
1982 16 1.56 2010 35 15.35

1983 17 0.00

*Wolmido Stop(1999.12), Gunsan Stop(2002.10), Yuldo Stop(2004.3)
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