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Monstrous ocean waves during typhoon Krosa
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Abstract. This paper presents a set of ocean wave time sethe passage of hurricane lvan in 2004. Holliday et al. (2006),
ries data recorded from a discus buoy deployed near northen the other hand, discovered a recordgghy=29.1 m from
east Taiwan in western Pacific that was operating during theéhe Shipborne Wave Recorder onboard RRS Discovery on 8
passage of Typhoon Krosa on 6 October 2007. The maxifebruary 2000 in the northeast Atlantic Ocean 250 km west
mum trough-to-crest wave height was measured to be 32.3 ngf Scotland during a developing storm. While larger than
which could be the large$imax ever recorded. usual wave heights during a typhoon or hurricane are to be
anticipated, there is no tangible knowledge regarding what
‘a typical wave height magnitude is. In this brief report we
wish to present the above mentioned wave data as recorded at
the Gueishantao Island buoy during Typhoon Krosa that has
manifestly exceeded all the previous known extreme wave
records.
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1 Introduction

In the early days of last October, the tropical depression thaE
o The measurement
originated east of the

Philippines in the Western Pacific Ocean, rapidly |nten5|-_|_he wave data was recorded from a moored 2.5m circular

fied to become Typhoon Krosa and further upgraded later todiscus hull foam buoy that was deployed and maintained by

a Category 4-equivalent sup_ertyphpor_1 as it advanced . Central Weather Bureau of Taiwan since 1997. The buoy
Northeastward toward Taiwan, with its track hovered into . . . .

.~ is equipped with heave, pitch and roll accelerometers sam-

a small loop over the northeastern coastal waters of Taiwan

before making landfall on 6 October 2007 (Fig. 1). There pled at 2 Hz frequency for 10 min duration hourly. The sur-
were three instrumented buovs deploved alon. tHe northface fluctuations as inferred from the heave displacements at
) ys deploy 9 ..~ 13:00h, 6 October 2007 are given in Fig. 2.

eastern coast of Taiwan at the time where wave conditions In the 1 . lot of Fig. 2. note the t h at ti

during Krosa were summarily recorded. In particular, the n the ime-series plot o g. 2, note he trough at ime

buoy located at (125530 E, 2#5057" N) with 38 m wa- 76.5s an_d the subsequent crest at 82.5 s, as marked by the

ter depth near the small Gueishantao Island, 12 km offshoré\r’:'_o asterlsks(.j Thte (tjrc;ygh-to-qrest wave height ff ?2'3 m ttops

of the northeast coast town of Suao, which was located closd'S Unprecedented time series measurement ol monsirogg

to the center of Krosa, recorded a very large trough to cres cean waves that has a standard dewa'qon (significant) wa sl

maximum wave height of 32.3 m, which could be the highest eight of 23.9 m. (Here we use the notation that: standard de- g
' viation wave height = significant wave height = 4*standard

known Hmax €ver recorded. L . cC
: . A : ; : deviation.) As we alluded before, this could be the largest 5

The existence of gigantic maximum wave heights during awave height ever recorded. While the data in this figure could c
S

o

ic

hurricane or typhoon in the world oceans is by no means new. .
Wang et al. (2005) reportedfimay of 27.7 m derived from a possibly become the exemplary data set of very large waves,
ome local concern was raised because it was later discov-

deep-sea pressure gage in the northern Gulf of Mexico durlnired that a subtle drift in the buoy location took place around O

Correspondence td?. C. Liu the time the typhoon was approaching landfall. The GPS ©
(paul.c.liu@noaa.gov) positions showed a transient buoy stray ensued during a 5-h8
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ig. 3. Spectrum analysis of the data in Fig. 2.
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Fig. 1. Typhoon Krosa made landfall on Taiwan.
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ig. 4. A testing of the normal distribution hypothesis.
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Following the conventionally established basic approach we
Fig. 2. Time series _from Guei_shantao buoy recorded at 13:00 h onjrst applied spectrum analysis to the data in Fig. 2 with the
6 October 2007 during the height of Typhoon Krosa. results shown in Fig. 3.
Using traditional Fast Fourier Transform along with
Wavelet Transform with Morlet wavelet, and the Empirical
time span, around the time the track of Krosa was making thévlode Decomposition of the Hilbert-Huang Transform, all
small loop over the northeastern coast area. The drift movedpproaches led to practically the same familiar wind wave
the buoy southwestward for about 350 m in the same vicin-spectrum that we are all acquainted with, even confirming to
ity. The accelerometers were working impeccably through-the generally expectefi-* slope on the high frequency side.
out, and the 91 m steel mooring chain remained intact. The Additionally we also performed the basic statistical anal-
buoy suffered some damage in one of the solar panels, alongsis to testing the customary assumption of normal distri-
with the barometer, and one of the wind anemometers. bution as shown in Fig. 4. The results again confirmed the
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expected empirical behaviors. Being mindful of the buoy 4 Concluding remarks
drift, we can find no problems because of it. Thus it led
us to consider the data set as totally unblemished. It is bye commend the Central Weather Bureau of Taiwan for de-
any means a typical data set of wind generated ocean waveBloying and maintaining the wave measurement facilities.
only this one is larger than most ever recorded. Indeed inThere is much to learn about how high a wave can be dur-
just that 512 s stretch of recording, there occurred one wavéngd the height of a hurricane or typhoon. It is of interest to
height over 30 m high, four over 25 m, ten waves over 20 m,note that while waves during Krosa were mostly come from
and fourteen of them over 15 m in height — a clearly unprece-southward, preliminary directional spectrum analyses show
dented recording. that the data in Fig. 2 had a strong northerly component su-
Three things should be considered: First, since this is a€rimposed prior to the track looping — which only actual
buoy recording and buoys are well-known for their difficulty measurements can provide these details. The need for de-
in delivering sharp crested waves, it is entirely possible that?loying additional wave measurement instruments through-
the actual waves were higher than what was recorded. Se@ut the world’s oceans can not be overstressed. Without tan-
ond, the ratio offmax/ H, in this case is surprisingly low at gible measurements, no amount of modeling or theoretical
1.35, thus this is just a monstrous wave and should never bg&imulations can truly divulge the reality of what is really hap-
confused with a freaque wave. (Here we coined the wordP€ning during the passing of a typhoon or hurricane.

“freaque” to combine the customarily used interchangeable

words of freak or rogue waves.) Freague waves are |arg@cknowledgementSNe wish to thank Luigi Cavaleri for the very
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