101 & % § A 45819540733 §

PEARI0LE QY 17TPp(AH-)I20p (B W) FH A Rm ALK kY o
2012 Conference
on
Weather Analysis and Forecasting

Sep 17-20, 2012 Central Weather Bureau, Taipei

A R RIFE R

85 P 47
On measuring ocean surface waves

86 s FE BEE JIXH FrE 429
HEAEE RN E R IUEEER RS

87 PRI EIER BT HEF 435
PR R AR B BRI EUR R LR

88 Va4 439
JEUERIEUH Z A gE

89 HER TH FEB FER T 442
FIA X-Band B TR B T Z OS]

90 T BET EE AT 148
AL FEE BRI CRO S AORF AR E(

91 HFEF 450
BB R R TH R B SR B 5T

92 ES7£3 452
EBEEARBEENRGNE

93 FHIE LHEIE BOilE RaE s 459
PRI B DR e

94 BN B A 463
EFE-ENNRE B R

% IS S B 467
JECR FCHRIR T [e) 8 s B i B R TR

96 Bty 473

PSR Y FRERESE




On measuring ocean surface waves
Chung-Chu Teng

Center for Operational Oceanographic Products and Services

Many national and international meteorological and oceanographic services monitor
ocean wave characteristics nearly continuously over great expanses of the world’s coastlines and
in deep waters. These provide important information for mariners, fishermen, offshore oil
workers, weather forecasters, ocean engineers, harbor authorities, coastal managers, marine
scientists and the public-at-large planning, coordinating and conducting a variety of maritime
activities. Although wave modeling and prediction/forecast become more popular and can
provide detailed and continuous data in almost every ocean and coastal locations, ocean wave
data obtained from various field measurement systems still play a key, realistic, and reliable role
for the applications listed above and provide validations and bases for wave models used for
prediction, forecast, nowcast, hindcast, or data assimilation.

Field measurements of ocean wave data can be categorized as either the in situ or the
remote sensing measurements. The in situ wave measurements include installing various
measurement instruments and systems on either fixed platforms (such as coastal structures,
offshore structures, or sea bottom) or floating platforms (such as buoys or ships). Instruments
used for in-situ measurements include accelerometers, pressure gauges, current meters, arrays of
gauges, etc. The remote sensing wave measurements can be conducted from either land/shore-
based systems or airborne/satellites systems. Land- or shore-based systems include high
frequency radars, marine navigation radars, coastal radar systems, videography systems,
etc. Airborne and satellite systems include airborne radars, airborne LiDARs (light detection and
ranging), airborne stereo photography systems, altimeters, synthetic aperture radars (SAR), etc.

The presentation will provide a cursory review of the state-of-the-art in ocean wave
measurements from both in-situ and remote sensing systems. Advantages, disadvantages, and
applications of these wave measurement systems will be briefly discussed. Comparisons of
wave data obtained from different wave measurement systems will be presented. For examples,
Figure 1 compares significant wave heights and average wave periods from an NDBC buoy and
an upward-looking acoustic current profiler. Figure 2 compares significant wave heights from a
wave buoy and an x-band radar system WaMoS Il. More similar comparisons will be presented
and discussed.

Key words: ocean waves, in situ measurement, remote sensing measurement, buoy, wave sensor,
marine instrument, wave model.
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Figure 1. Comparison of significant wave heights and average wave perids from an
NDBC buoy and a upward-looking asoustic current profiler.
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Figure 2. Comparison of significant wave heights from a wave buoy and a WaMoS 1l
(courtesy of Sea-image Corporation)
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