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Applying 3 data buoys’ records measured at the stations of Pratas, QiMei, and XiaoLiuqiu, respectively, to survey the
characteristics of the summer monsoon waves in southern sea of the Taiwan Strait. The records of wind, waves, and pressure
are specially selected during May to July of 2017 when the typhoon effects could be supremely excluded. Analyzing the data,
we know that the wind significantly present the characteristics of the land and sea breezes such that the averaged wind speeds
are generally less than 8.0 m/s, and hardly stronger than 10.7 m/s even during the prevailing periods. The sea state are mild such
that the significant wave heights ( H ) are generally lower than 2.0 m, and the mean wave period (T, ) are commonly shorter
than 8.0 s. Furthermore, it is found that the time variant processes of wind and waves that respectively measured at the Pratas
and QiMei buoys are similar to each other. The correlation coefficient of winds and waves between Pratas and QiMei is as high
as 0.614 and 0.782, respectively. We therefore propose that the Pratas and QiMei buoys could be represented each other to well
present the regional characteristics of wind and waves during summer monsoon. On electing the representative buoy, the Pratas

is actually superior to QiMei.

Reviewing the time variant characteristics of the winter monsoon wind associated with the waves that simultaneously
measured at the 5 main ports: Keelung (KL), Taichung (TC), Kaohsiung (KH), Hualien (HL) and Suao (SA) of Taiwan, several
interesting results are found. (1) Due to the regional effects of sites as well as topographical shelters, the hourly magnitudes of
monsoon are obviously different at the 5 main ports. However, the variation trends of monsoon are mutually similar under the
entire climate effects of the continental cold high. Specially, the significant trend with the strongest winds is usually presented
at TC. (2) The waves with almost the same significant wave heights ( H ) and peak periods ( T, ) presented at both of the ports
of KL and TC, and so are the hourly trends. Moreover, the trend of swells is closely correlated to the monsoon that appeared at
TC, and the correlation coefficients between H and the square of wind speeds are 0.77and 0.87 respectively. We therefore
propose that the monsoon can be well characterized, identified, and presented by the wind speeds appeared at TC. (3) The H,
and T, aswell as its hourly trends of swells that presented at both of the ports of SA and HL are almost the same too. (4) The
T, of monsoon waves are generally shown between 5~10 seconds, and the longest one is no more than 12 s around the seas of

Taiwan. As to H, most of the bigger swells are observed at KL, and could be with heights higher than 6.0 m.

Contrasting the time varying characters of measured waves with the coastal freak waves that occurred and reported on

news journal, we consider that the essential of wave grouping evolution associated with the wave accumulation effects of the




swell should be the main mechanism and key cause to generate the coastal freak waves. To partially fit the requirements of
hazards mitigation and prevention at present stage, we therefore focus on the works of proposing a primary early warning scheme
instead of forecasting and predicting. Basing on the real time wave monitoring system that managed by the center of harbor and
marine science and technology, 1.0.T., the main proposing scheme is exactly monitoring and identifying the growth of swell
such that the early warning scheme should be started when the significant wave height and period bigger than 1.5m and 10s, and

could be stopped when the wave period restoring to less than 10s, i.e., the general wind waves.

Once there are Typhoons formed in the western Pacific Ocean and west approaching, the evolutions of swell presented by
the time variants of the significant wave height ( H ) associated with the peak period (T, ) can be well monitored on the east
coasts of Taiwan, especially on the coastal seas of Suao and Hualien. Surveying the swell events occurred by near years, we find
that sea is generally calm with H lessthan 1 mand T, no more than 8 s before swell impact on, and then the evolutions of
swell exhibiting common characteristics due to wave modulation instabilities such that it may be summed up in 5 stages of
(Darriving, (2)grouping, (3)accumulating, (4)maturating, and (5)dissipating. At the arriving stage, the arriving time can be
estimated by the deep water group velocity that is about 809 km/day by letting T, =12's. In the grouping stage, T, going rise
over 8 s. During the accumulating stage, T, getting greater than 10 s and H, growing bigger than 1.5 m. When H,
reaching its maximum while oscillating around sometimes, the maturating stage is confirmed. On H, decaying and dropping

downto15m, T, retrieving less than 10 s as well, then the dissipating stage is identified.

Basing on the journal reports relating to the coastal rogue waves or freak waves, it is find that the coastal freak waves
frequently occur behind the stage of wave accumulating. We therefore propose a warning guideline to partially fulfill the

requirements of marine disaster defense, evading, mitigation and reduction.
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FRR A -1 SA-AW CPERAIES 20150807_001000_press_highpass Waves_Hs=2.06, Tp=14.9 :6&:13.4, T02:13_0 B rrb:o_zeev v =0.2268
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BB, 20150806 121000 Press. Waves Hmax=1.98, TmaFlﬁﬁ,”m 157, Tmo 13.7; H”3 1.26, T, ;=13.6; Hz=0.79, Tz=13.3 ; Total Waves: 153
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FFRAEHESL 20150807 201000 P

s_Hmax=9.35, Tmax=15.1 ; nOGBS TMU 15.7 ; HV3553T =15.4 ; Hz=3.42, Tz=14.1 ; Total Waves: 144
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TEEHHSL T HL-AW CPERAIES 20150806_121000_press_highpass_2038pts; Waves_Hmax=1.47, Tmax=13.8 ; n10=1 19, T1/10=13'2 H H1/3-0 93, T, ,=13.5; Hz=0.56, Tz=12.6 ; Total Waves: 153
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FEE A - HL-AW CPERi#It5_20150807_121000_press_highpass_2047pts; Waves_Hmax=4.06, Tmax=15.2 ; ”10:3'22‘ T10=14.5: H,;;=2.52, T, ;=14.4 ; Hz=1.56, Tz=13.4 ; Total Waves: 141
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FRAAHBS -1 SA-AW CPIRiRIIE 20150731_000000 Original Pressure Records.
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coefficient)4r™ :
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AT ARl 4-8 om0 2 RPEN(4-1)3E T P H dp M falicd 2 0.839
@f‘ﬁﬁp‘%\%‘r P X kP42 T
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Hip = =034 101 oo (4-3)
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2016 Monsoon Wave Heights of KL wrt TC

I I
* HK|_~I—L|.C Corr.Coef.=0.839 *
H = -0.30+1.11*H, ; R?=0.703

I

w

HKL Wave Height (m)

0 1 2 3 4 5 6
H,c Wave Height (m)

W48 * XX nFPABRBEEY BRF MBI

24-1 Ariped? B 20133 2016 % FFRHA T T RIAIRAT
B (H) > XEEH(T)E = FFFHEH(T,,)2- 4B (ke

IHH Hs Tp Tmo2
/H MR AE | MHE R | AHREREL
2013/12 0.734 0.135 0.241
2014/01 0.836 0.362 0.288
2014/02 0.766 -0.015 0.162
2014/12 0.813 0.007 -0.066
2015/01 0.801 0.101 -0.337
2015/02 0.728 -0.198 -0.455
2015/12 0.826 0.476 0.648
2016/01 0.843 0.399 0.735
2016/02 0.900 0.482 0.573
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cET o, R

phob s RRR RERAEY 0 P L a U R
FRZER A BB EH(T)E FLAB(H)SHEAG F 195m
Fih U, 20— ¥ 2 =0 B (R (Tucker, 1991) :

];7 — 0.;29U195 .................................................................................

H, = 0.0213U 5 ceoreeeieeeieeeiieeieereesreesteeeeeeaeeseesseesseeessesseesaesseasanas

Pt B ABREZ R ARARH, B H, FRHABL? EFR
&ﬁ%:ﬁ*i@%%’fa?@%ﬁ¢9%ﬁ’%*“
e w7 iE 0.869 2 0.770 0 @ & (7w fF AT 0 Xk

ﬁ; o
/-\ 8
-lk i
l\)
~
ﬂ
},

H oy =108 40.004 Vs cuveiieiiesieeiesieeieseeiesesesseesesseesaessaessasssesasessens (4-5)
H o, =0.9540.005 V0 weeeeeeeieeieeieenieenieeseeeaeeseesseesssesssesseeseesseensnas (4-6)

moH YT AB(RY) Al 0755 2 0.593 0 @7 Hend

N(A-5)2 R(4-6)F A FER TS T2 E Al 0.004 £ 00050 F

- ok A R T4 2 b B Bix(friction coefficient) 0.0026

IR C B IR ) B S B R AR LESRANE LPEEEAN Wb 8§78 BUA I X -
_ﬁ,ﬁ%r’}’ﬂ)}t ?l/%-_ﬂ/is]];‘?—rr’}llqz\o

AAHEP BB AEEL R REDT BT, FRAELY BTR

# - St 2 MISE > Fla T 4ol 4-10 fT T o k3E N (4-1)2 58 (4-2)

g

&=

-~

EHE R AR Glics W 5 0543 2 0.614; @ ik ;'Tﬁ
T =5.2840.134 Vy veeeeeeeeeeeeeeeeeseeeae e,

T, =5.9140.167 Ve v

Hip e fhdem w5 0295 2 0377 &3 L 4,2 P 7
AR TR A EFPEEE O Eh @2 wBApH 0 27 €4R
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Wave Height (m)

2016 Monsoon Waves Heights of TC and KL wrt Wind of TC

‘
o Hye~Vie ComCoef.=0.869

¥ Hy~V3c ConCoef=0.770
7 Hre= 1.18+0.004 "Vi.; R'=0.755
+ Hy=0.9540.005 "2 R'=0.583

I |
0 100 200

1
300

1
400
VQ_V(m/s):\Nind Speed of TC

1 1 1
500 600 700 800

Monsoon Wave Height of SA and HL wrt Wind of TC 2016.emf

W49 *ZXRPBFLAG B ALY B (k)

T, Wave Periods (s)

BRiUAREEY BR &=

#305% RRIE ()2

X
= 2 B BB

2016 Monsoon Waves Periods of TC and KL wrt Wind of TC

: T
o Tg~Wre CorrCoef=0.543

% Tg ~Vc ConCoef.=0.614

Tro= 5.28+0.134 "og; R’=0,295
. Ty 5.91+0.167 "o R'=0377

o
*

¥ o

@
*yo

o0f

V (mfs): Wind Speed of TC

Monsoon Wave Periods and Wind Speed of TC 2016.emf

W4-10 * SER HEABT 6 247 B ()2 A5 AAREE
2RALEEHAE? BR 2 MHF

4-20

20 25 30



B AHRBEBETCELEZ R IVAF H, B H, > HFRAEL
BER R FE m#417%%ﬁ’*m?@%ﬁ¢“ﬁﬁ’?ﬁﬂ%%
2 Ap B el BT i 0.598 2 0.617 @ BT fFA T 0 I ik 50 (4-2)

21l 5 w1 ZH
Ean U AR

Hy, =1.2440.0014 V2 covoieeeeeeeeeeeeeeeeee et (4-9)
Hoyp =1.0340.0019 V2 cooooieieeeeeeeeeeeeeeeeeeeeeeeeee s, (4-10)

Hig g s w71 0358 2 038107 3549 2 ;5(4-10)° » A3 2k
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