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The Analysis of Characteristics of Swell in Korea
using the Ubiquitous Measurement System
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Abstract

The swell is a major cause of interruption for the activity in a port and the ship navigation in
coastal waters, coastal geographical changes, and the disaster with a loss of lives. However, many
researches about the observation and the prediction of swells have not been conducted actively due to
the difficulties to collect and synthesize the massive amount of long term field data for waves and
meteorological information. In this study, the internet-based realtime monitoring system(Fieldbox) was
developed to collect the wave data. The characteristics and main components of swells occurred in
Korea were analyzed using wave data observed through the Fieldbox and the meteorological data
collected by the KMA(Korea Meteorological Administration) and NASA(National Aeronautics and
Space Administration). The characteristics of the swell generation patterns were analyzed using the
monthly data of the Kwangan Tower between 2004 and 2006 to estimate the specific features such as

sources and locations of swells generated in Korea.

keywords : Fieldbox, swell, Kwangan tower, swell source, swell forecast
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Table 1. The Location of Field Sites

Sites Installation Location Locqtlon
Coordinates
Kwangan .A tower, off some 3 35037 '54.7 "N,
kilometers ahead area of oo 7 o
Tower . 129°08 "6.6 "E
Kwangan beach in Busan
Ssangjeong A squerged rock, off some 37°33 146 "N,
2.7 kilometers northeast from o , ”
cho 130° 56 "324"E
Ullung Island
A light beacon on a
Sokcho submerged rock, off some 38°11 "58.12 "N,
Fig. 2. The Location and Panoramic kilometers from Sokcho, 128°37 "22.19"E
View of Field Sites Kangwon province
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Significant Wave Height(Sokcho)
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Fig. 5. Significant Wave Height, Period and Wind
Data of Sokcho (2006/10/1~2006/10/15)
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10/15)
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Table 2. Calculated Swell Propagation Distances and Arrival Time from Wave Theory and Measurement Data

. The
. The time 5 s
The Period| The terms The M ¢ | Mean of . prediction
_ Occurrence | =~ " o of the |propagation thee?)réri%d the swell | Arrival o time of a
Sites e swell swell distances velocity | tme maleﬁlm source
(Time) (7}, ~ T)| (t,—t, ) D) |1, sec)(vm’ m/s)| (At hr) S(W€) storm
™ | ap-av
Kwangan | 10/8 17:30 _ . } :
Tower | ~10/9 13:10 8.0~14.1 [{19hr 40min| 1,021 km 11.2 8.7 33 10/9 13:10[10/8 04:10
Ssangjeong| 10/8 12:10 _ ] . .
ho ~10/9 00:30 85~13.1 (12hr 20min| 838 km 11.1 8.7 27 10/9 00:30/10/7 21:30
10/8 13:50 . . .
Sokcho ~10/9 04:40 8.2~13.2 |14hr 40min| 891 km 10.8 8.4 29 10/9 04:40|10/7 23:40

QuikScat wind vectors: 2006/10/07 - evening passes - Pacific, North West

Wind Speed:

08:48 UTC

o

5 15

10
(meters

a0+

0 1000 2000+
fmeters amsiy

Fig. 7. The Microwave Scatterometer SeaWinds
of QSCAT(2006/10/7 19:24, KST)
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06UTC 08 OCGT 2006 (15KST 08 OGT 2006)

Fig. 9. The Weather Chart of KMA(2006/10/8 03:00)
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Table 3. The Swell and Weather Chart Analysis of Kwangan Tower in 2006

i = W
Created af 167351 ST 08 OCT 2006

Fig. 10. The Weather Chart of KMA(2006/10/8 06:00)

: Max
Occurrence time Max ol%ermd wavelength thixglfga(yfe Occurrence time of] Central Distance of the | Arrival time
lof maximum swelll significant | _. of significant a source storm | PreSsSure of storm center | of the swell
(month/day, time) wave significant wave (month/day, time) the storm (d, km) (At, hr)
(sec) V‘(’%e (m) (hPa)

2/5, 194] 11.0 189 0.95 2/4, 00A] 992 1,910 43

2/9, 134] 9.8 147 0.73 2/8, 00A] 989 1710 37
2/17, 204 9.7 147 1.07 2/15, 184] 1,001 2,160 50
3/21, 144] 11.8 217 1.02 3/20, 062 968 1,990 32
3/30, 144] 11.1 156 1.04 3/29, 154] 981 1,300 23

4/1, 024 12.0 163 1.43 3/30, 094] 979 1,580 17
4/21, 014 9.8 147 0.76 4/20, 124 998 880 13
4/22, 184 11.0 189 0.78 4/21, 214 991 1,530 21
7/14, 224 13.2 272 1.63 7/14, 06A] 975 1,270 16
7/26, 03*] 12.0 225 1.05 7/25, 124] 980 1,440 15
8/11, 074 11.0 189 0.66 8/10, 124] 998 1,150 19
10/9, 134 14.1 310 2.04 10/8, 12A] 968 1,750 25
11/28, 134 114 203 0.89 11/27, 124 996 1,340 25
12/18, 124 10.8 182 1.09 12/17, 154 1,004 980 21
12/30, 064 13.0 264 2.11 12/28, 03A] 963 1,860 27
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Kwangan Tower in 2004

Occurren(éivgﬁne of the End time of the swell Total ?ifgzrrence OCCUITI%J; 321;:51 of the Max DZI;%% of the
(Year month/day hour:min)| (Year month/day hour'min) (Hour) (Yeiroulilgllit:)/day (sec)
2004 01/09 21:00 2004 01/10 07:00 10 2004 01/10 05:00 10.1
2004 01/12 14:00 2004 01/13 01:00 11 2004 01/12 20:00 11.3
2004 01/13 19:00 2004 01/16 07:00 60 2004 01/13 22:00 11.2
2004 01/24 15:00 2004 01/26 03:00 36 2004 01/24 18:00 12.9
2004 02/16 11:00 2004 02/17 11:00 24 2004 02/16 21:00 10.7
2004 02/23 15:00 2004 02/25 06:00 39 2004 02/24 14:00 12.3
2004 02/28 00:00 2004 02/28 07:00 7 2004 02/28 03:00 9.9
2004 03/06 10:00 2004 03/07 01:00 15 2004 03/06 13:00 9.9
2004 04/27 20:00 2004 04/29 10:00 38 2004 04/28 06:00 11.1
2004 05/20 02:00 2004 05/21 09:00 31 2004 05/20 13:00 124
2004 07/02 14:00 2004 07/04 06:00 40 2004 07/03 01:00 11.1
2004 08/13 03:00 2004 08/14 05:00 26 2004 08/13 09:00 12.2
2004 10/10 03:00 2004 10/10 20:00 17 2004 10/10 09:00 9.3
2004 10720 17:00 2004 10/22 03:00 34 2004 10/21 12:00 104
2004 11/03 01:00 2004 11/04 10:00 31 2004 11/03 08:00 11.6
2004 12/05 20:00 2004 12/07 20:00 48 2004 12/06 13:00 12
2004 12/18 14:00 2004 12/19 06:00 16 2004 12/18 21:00 104
2004 12/25 12:00 2004 12/26 00:00 12 2004 12/25 14:00 10.3
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Table 5. The Measured Swell Time and Period of Kwangan Tower in 2005

T T L P e ) ——
(Yea}tlr m'onjth)/day (Year month/day hour:min) (ﬁgfr) (Yeahr m.c>njch)/day ?ggzl)l
our:min our:min
2005 01/01 00:00 2005 01/01 20:00 20 2005 01/01 04:00 10.3
2005 01/15 04:00 2005 01/15 07:00 3 2005 01/15 05:00 10
2005 01/16 15:00 2005 01/18 03:00 36 2005 01/16 18:00 11.2
2005 02/01 13:00 2005 02/02 19:00 30 2005 02/01 17:00 10.4
2005 02/20 17:00 2005 02/21 00:00 7 2005 02/21 16:00 10.1
2005 03/04 17:00 2005 03/05 03:00 10 2005 03/04 21:00 95
2005 03/13 20:00 2005 03/14 04:00 8 2005 03/13 22:00 10.1
2005 03/24 23:00 2005 03/25 11:00 12 2005 03/24 00:00 94
2005 03/31 20:00 2005 03/31 12:00 4 2005 03/31 22:00 9.7
2005 04/01 00:00 2005 04/01 18:00 18 2005 04/01 03:00 10.3
2005 08/05 22:00 2005 08/08 08:00 58 2005 08/06 00:00 12.9
2005 08/14 22:00 2005 08/15 12:00 14 2005 08/14 20:00 11.8
2005 09/01 03:00 2005 09/03 14:00 59 2005 09/02 16:00 13
2005 09/12 06:00 2005 09/13 03:00 21 2005 09/12 09:00 12.8
2005 10/02 19:00 2005 10/03 07:00 12 2005 10/03 02:00 13.3
2005 10/22 07:00 2005 10/24 18:00 59 2005 10/23 08:00 13.8
2005 11/30 00:00 2005 12/01 00:00 24 2005 11/30 22:00 11.2
2005 12/12 19:00 2005 12/13 14:00 19 2005 12/13 02:00 11.4
2005 12/14 21:00 2005 12/14 14:00 17 2005 12/15 10:00 10.7

¥ 7/1~7/20, 12/3~12/129742] AZ=7)7¢

Table 6. The Measured Swell Time and Period of Kwangan Tower in 2006

Occut‘rencsfvgl?le of the End time of the swell Total OCCUITENCE OccmTIeIche Stg;gl of the Max period of the
(Year month/day (Year month/day hour:min) time (Year month/day ?Wd)l
hour:min) (Hour) hour:min) Sec
2006 01/03 21:00 2006 01/07 06:00 81 2006 01/05 01:00 13.2
2006 02/03 20:00 2006 02/06 10:00 62 2006 02/05 19:00 11.0
2006 02/08 18:00 2006 02/09 12:00 18 2006 02/09 13:00 9.8
2006 02/17 18:00 2006 02/18 00:00 6 2006 02/17 21:00 9.7
2006 03/21 12:00 2006 03/22 21:00 9 2006 03/21 14:00 11.8
2006 03/23 03:00 2006 03/23 10:00 7 2006 03/23 08:00 10.3
2006 03/30 07:00 2006 03/30 17:00 10 2006 03/30 14:00 11.1
2006 03/31 01:00 2006 04/01 17:00 40 2006 04/01 02:00 12.0
2006 04/20 22:00 2006 04/21 07:00 9 2006 04/21 01:00 9.8
2006 04/22 13:00 2006 04/23 03:00 14 2006 04/22 18:00 11.0
2006 07/14 03:00 2006 07/16 20:00 65 2006 07/14 22:00 13.2
2006 07/26 01:00 2006 07/26 07:00 6 2006 07/26 03:00 12.0
2006 08/11 00:00 2006 08/11 18:00 18 2006 08/11 07:00 11.0
2006 10/08 20:00 2006 10/10 14:00 42 2006 10/09 13:00 14.1
2006 10/23 18:00 2006 10/25 13:00 43 2006 10/24 02:00 13.1
2006 11/27 12:00 2006 11/29 08:00 44 2006 11/28 08:00 114
2006 12/18 00:00 2006 12/19 03:00 27 2006 12/18 12:00 10.8
2006 12/28 16:00 2006 12/31 12:00 68 2006 12/30 06:00 13.0
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Fig. 12. The Measured Swell Time

at Kwangan Tower(2004 ~2006)
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Fig. 13. The Total Measured Swell Time
at Kwangan Tower(2004 ~2006)
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