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What do we mean by “Storm Surge”?
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What’s left after the surge is subtracted out?

Storm Waves
e Vary rapidly in time and space
e Carry a significant amount of energy
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How do we characterize this “confused” sea
state?

elevation

A crest amplitude ___‘”*__' bt

_'“-.__ B
- N \// T ”I_ﬁ“‘u A

*—ﬁ\ trough TN “X___fﬂ“‘&
wavelength ,_/W_&‘*
R TR T
Wave Superposition TS . —
A A A NG
WA G
BT L T L L

R AT AT A T T T AT AT AT o

Ty o T s i T i iy

""é | l TJ rd .FJ T COPTROMEMTS OF SE8
d



How do forecasters, and others concerned with storm
waves, summarize the information about superposed
waves in a way that is meaningful and useful to
decision makers and emergency managers?
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How do “real world” wave energy spectra look?




What do forecasters and other modelers need in
order to characterize the sea surface accurately?

Severe storms,
Generating earthguakes

Rapid e
measurements
over a long

period of time

Wave height (cm)

1Zhr 24 hr



What are the sampling requirements?

e 4 Hzsampling rate

e 7-10 day sampling period

e Continuous (or near-continuous) sampling
e 1 cm vertical accuracy




What are the technical and logistical challenges?

Robust

Portable
Rapidly-deployed
Stable and recoverable

. Built environment
. Beach environment
e Wetland environment
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A Pressure Sensor
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Prototype
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Prototype Testing by TU Delft

during the BARDEX I
Experiment

Deltares Flume
* 240m long, 5m wide, 7m deep

e 1s-12srandom wave generation
* 2.5m maximum wave height

Deftares | 0.6440 | 09110 | 13210 | 13210 | | 0:9210 | 0,6440 | 5,669 | 6:8560
Pressure meter | 06297 | 09047 | 1.2274 | 12665 | | 09098 | 0.6433 | 5.3945 | 65868
Deviation () | 227 | 0.70 | 763 | 430 | | 123 | o1 | 509
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MATLAB Scripts for Data Processing

(Courtesy of Henk Jan Verhagen, TU Delft)
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Average depht (m) 8.5
w ater density (kgm® 1018

Wave height distribution

energy spectrum

{m) 0.77
rmS(m) 0.87

HS {m) 1.2

T (s) 6.1
Mean

Htr(m)(acc BG) 3

Bed slope 1:1000

obs Rayleigh BG

H,(m) 156 172 173

H,(m) 161 184 1.88

H . (myNaN 227 23 0 : ‘ ‘
0.1% 0.05 0.1 015 0.2 0.25 0.3

1
frequency [Hz] 0 025050751 12515 1752 22525
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Next Steps?

* |nexpensive Armoring

Acoustic Beacon

;_,y’ l rJd ('.n rd

=
—

NI



	Measurement of Storm-generated Surge and Waves in Support of Forecasting and Modeling�Harry L. Jenter, PhD�USGS, Water Mission Area, National Research Program�Reston, VA�hjenter@usgs.gov
	What do we mean by “Storm Surge”?
	What’s left after the surge is subtracted out?
	How do we characterize this “confused” sea state?
	How do forecasters, and others concerned with storm waves, summarize the information about superposed waves in a way that is meaningful and useful to decision makers and emergency managers?
	Slide Number 6
	What do forecasters and other modelers need in order to characterize the sea surface accurately?
	What are the sampling requirements?
	Slide Number 9
	Slide Number 10
	Prototype
	Prototype Testing by TU Delft�during the BARDEX II�Experiment
	MATLAB Scripts for Data Processing�(Courtesy of Henk Jan Verhagen, TU Delft)
	Next Steps?

