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Abstract - The high wind wave alert has a great impact on ships and maritime service workers navigating in the vicinity of Korea. This
study aims to evaluate the appropriateness of the high wind wave alert by comparing and analyzing the observation data of major marine
meteorological buoys with the high wind wave alerts in the coastal sea and ofishore of the West Sea, South Sea, and the East Sea
announced by the Korea Meteorological Administration for the past 11 years(2010-2020). As a result of comparing the daily, monthly,
and annual statistics of the high wind wave alert and marine meteorological buoy observation data for each sea area by annual, monthly,
and seasonal average, the accuracy of high wind wave alerts was very low across the entire sea area. In particular, it was analyzed that
the accuracy in the coastal sea of the South Sea and Jejudo was the lowest in winter. It was confirmed that the accuracy of marine weather
forecasts and alerts needs to be improved when considering the eflects of the high wind wave alerts on fishing vessels, passenger ships
operations and tourism, and marine leisure activities.
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Fig. 1 Position of Marine meteorological observation buoy
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Table 1 List of Marine meteorological observation buoy

Area Buoy Latitude |Longitude|On service
_ Deokjeokdo| 37°14'10"N| 126°01'08"E| 1996.07.01
Middle of the 040 36°1500°N| 125°4500"E] 2009.10.21
West Sea
Inchon 37°05'30"N| 125°25'44"F| 2015.12.22
Southern part | Chilbaldo | 34°47'36"N| 125°4637"E| 1996.07.01
of the West Shinan 34°44’00"N| 126°14'30"E| 2013.06.21
Sea Buan 35°39'31"N| 125°4850"E| 2015.12.22
~|Marado | 33°05'00"N| 126°02°00"E| 2008.11.15
Offshore Jeju - — —
Seogwipo | 33°0741"N| 127°01'22"E| 2015.12.22
Western part of Geomundo | 34°0005"N| 127°30'05"E| 1997.05.01
the South Sea | Chujado | 33°47'37"N| 126°08'28"E| 2014.01.14
Eastern part of| Geojedo | 34°46'00"N| 128°5400"E| 1998.05.01
the South Sea | Tongyeong| 34°23'30"N| 128°13'30"E| 2015.12.22
Pohang | 36°21'00"N| 129°47'00"E| 2008.11.15
Southern part 7 o 35°20'43"N| 129°50'29°F| 2015.12.22
of the East Sedq
Uljin 36°54'25"N | 120°52'28"E| 2015.12.09
Middle of the |Ulleungdo |37°27°20"N|131°06'52°E| 2011.12.28
East Sea Donghae | 37°28'50"N| 129°57°00"E| 2001.04.01
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Fig. 3 Annual trend line of high wind wave alert

180
E 160
]
= ©
= 140
2 e o
& Ao e L= ol o R S <EL # WS Coastal sea
= 120 pr . ®
-
2 TE | B ® WS Offshore
= 100 -
£ - 4 55 Coastal sea
% g0 A, e 5§ Offshore
_% 60 = . . == -~ = 1 ES Coastal sea
o I e e ey . PR TR R it e T S @ ES Offshore
PR * *
E * +1J Coastal sea
5 20
=

1]
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Fig. 4 Annual trend line of high wind wave advisory
40
2
£ -
@
=
L 30
g ® & 4 # WS Coastal sea
E B o WS Offshore
3 | o
<20 = - 4 55 Coastal sea
= ,/") 4 55 Offshore
o »
w 15 nE
& I ES Coastal sea
<
6 10 » ES Offshore
@
£ 5 +1I Coastal sea
3
F=
2010 2011 2012 2013 2014 2015 2015 2017 2018 2018 2020
Year

Fig. 5 Annual trend line of high wind wave warning

119 9k
£ Alsle A oo
Paste A

T s

e
12 4y 2 dn
pacs
o
of
ol
N
o
it

offd
= OE

e}
3 As
%

a wulE Aeld

2

- 13 -



Ap BEAFE A AN 45 FAS 2Y, 53] )
wutish Ba) Wttt A e 45 FA9 Ao e
s,

Fig. 63} Fig. 72 &2 7179 g4
g il YERd Aol o = =
o] THER ARAdFE €z HFd Aotk afelA $-
duet A SAgelMe FTHERE 690 74 Ha 795H

297 A= HA 748k, 195 69714 gasts ¢S

2

PE
N
-~
Do
9
e
fu
—
[\
e
12
15
A%
N}
&
N
=~
O{L

—+— WS Coastal sea
—=— WS Offshare
+— 355 Coastal sea

L2 5§ Offshore

6.0

Number of mean days

——ES Coastal sea
4.0 —s— ES Offshore

20 —+—)] Coastal sea

0.0

Fig. 6 Monthly mean number of days of high wind wave
advisory between 2010 and 2020

3.0

25

20 —+—WS Coastal sea
~#—\WS Offshore
5§ Coastal sea

55 Offshore

L5

1.0

Numberof mean days

—+—ES Coastal sea
—e—ES Offshore

03 ——1] Coastal sea

0.0

Fig. 7 Monthly mean number of days of high wind wave
warning between 2010 and 2020

o
&
:‘,)1:"
o
s
—r
%o,
X
wn
@
S
DO
S
[t
3

I
ol
ot
At
f
1o
n
i)
oX
o,
N
)

14,0
12.4
120 {—jyy
10.2
100 8.5 95 55
8.8
7.2
i - 5.6
; 4.6
’ I 28 I
0 I
1 2 3 4 5 ] 9 10 11

Month

Total average of wind wave alert {days)
=) =) =1 o

o

Fig. 8 Monthly mean number of days of high wind wave
alert in all sea area between 2010 and 2020

3.2 SHY7IARO| BEXZ} EYSE 8L 24

of AFelME s P gRo] F ATt WE
7} 44 w3 delE ) 54 J3e] A 71 Hol% Adstel
7} sjoje] FYER AR} wmetadrh. A Qrichel Wi
HE FYEu va iy A PRl g% Yol g A
geba, Aal Wiulths AW ol W) btk AAE
ol, Wl wrlths vhehw Yol Ea shubths £ Yol %
3 = A Rolg 7

Table 2+ %%%i SRLFE A9z B/ sl
Table 32 A3, d3l, & =)

olgtal 3v]H o] o(v%éi TE7IE)e] S4E dFE YE
A Aolt},

HZ 11d Sk MY B SHEE TRdTE V15T 3
oo gl Wtz A9 2)
Hultho| A A 1424Y S F
Wubeh, ol gk, sl
il
A

(€]
okt 9 AlF ehltlo M= 22
it 82.7Y, 6179, 91.7¥, 99.1¥ F¢ FHERIF LR

o]
= o
_Q_tq’ A‘]éﬁ Orl-ﬁ}‘]:]'7]’ 7]—78' 341_8___ o‘jTS]_‘EL 50.39< 7];‘:,'.;_;&]:]_

Table 2 Number of days of high wind wave alert for each

Sea area

Year 8 8 1B I1818 1818181882
Area [ 1S VA ISR SN 91 B Fo R N B fo ol Ne R ke 3
WS coastal sea | 39| 56| 70| 46| 53| 43| 51| 36| 55| 40| 64|50.3
WS offshore 66| 81| 90| 8| 87| 79| 79| 71| 78] 9| 94| 827

SS coastal sea | 86| 83| 73| 51| 71| 49| 52| 48| 60| 55| 51| 61.7

SS offshore 162| 148 160| 127| 149| 128| 153| 137| 163| 141| 133|1455

ES coastal sea | 93| 116| 95| 83| 91| 87| 87| 96| 75| & | 95|9L.7

ES offshore 122] 142| 156| 135] 141| 148| 132| 149| 131| 149| 162|142.4

JJ coastal sea 118] 112| 109| 88| 104| 81| 8| 87| 119| 102| 86| 9.1
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Table 3 Number of days of observed significant wave
height 3 meters or more

Year (€ B8 88 18|88 |18 188 |2
B SEEREIEEREISEIRIEE
Deokjeokdo 326011120 1] 20|17
= |Inchon =1 =1 -1 -1 -1 10] 12| 15] 15| 17| 154
& |Oeyeondo a1 20| 32] 34| 6] 21| 31| 31| 34] 27] 28] 205
& |Buan -1 -T -1 -1 13| 36| 2] 26] 20] 206
Chilbaldo 3| 2| 2] 30| 28] 25| 30| 35| 30| 30| 30| 305
Geojedo 24] 18] 12| 15] 25| 18] 18] 12| 24 24] 25] 195
wTongyeong - -1 -1 - -] -|12] 8| 16| 13| 17|132
£ [Geomundo | 22| 10| 13] 18] 32| 10] 12] 11| 23] 23] 18| 175
;Seogwipo - -1 -] -] -] -|31] 30| 51| 38| 33|366
* |Marado 67| 38| 67| 59| 60| 39| 43| 49| 58] 40| 309|508
Chujado -1 =1 =1 -1 17] 18] 25] 21| 38] 23] 19] 230
Ulleungdo | -1 66| 62| 54| 73| 59| 6] 59| 45| 69626
| Donghae 20| 46| 54| 61| 34| 58] 46| 57| 42| 49| 65] 484
| Uljin | - -1 -1 -1 -1 45| 29| 42| 39| 53| 456
£ [Pohang 34| 41| 38] 33] 30| 52| 42 40| 41| 28] 42301
Ulsan =1 =1 =1 -1 -1 48] 20| a1 27| 46 378
Table 29] iy FER Aol 113 HirF Table 3
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= Table 4 2 Table 59 o] ==% it

Table 4 Annual mean comparison between high wind wave
alert and buoy data in coastal sea(2010-2020)

WS SS ES JJ
Area coastal coastal coastal coastal
sea sea sea sea
High wind wave
alort 50.3 61.7 91.7 9.1
Data buoy Oeyendo | Geojedo Pohang | Segwipo
Sig. wave
3m or more 29.5 195 39.1 36.6
Exceeded days 20.8 42.2 52.6 62.5
Ratio 41.4% 68.4% 57.4% 63.1%
Accuracy 58.6% 31.6% 42.6% 36.9%

Table 5 Annual mean comparison between high wind
wave alert and buoy data in offshore(2010-2020)

Area WS SS ES
offshore offshore offshore

High wind wave
alort 82.7 1455 142.4
Data buoy Chilbaldo Marado Ullengdo
Sig. wave
3 or more 30.5 50.8 51.2
Exceeded 52.2 94.7 91.2
Ratio 63.1% 65.1% 64.0%
Accuracy 36.9% 34.9% 36.0%
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