Unexpected Rip Currents induced by a Meteotsunami
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Dangerous Rip Currents in the Great Lakes . ..
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‘ Chicago Tribune

4 drown, § missing in Lake Michigan

Victims had ties to Chicago area

July 06,2003 | By Manya A. Brachear and John Biemer, Tribune staff reporters.

- ®CBSNEWSH

'Stormy Lake Michigan
Claims 7 |
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~_~ Warren Dunes

a Meteotsunami

On 4 July 2003

Ambient conditions

Sunny sky - 26°C@ 9am

U32°C @ 5 pm

Warm temperature =220
Low wind speed 1~3 m/s

Populated beach
Federal holiday on a Friday

Sudden change in weathers

Convective storm crossed the Lake
In 80 min

Precipitation over Warren < 15 min

« Sunny again



Conjectures
The disaster was caused by
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Atmospheric Data
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Atmospheric
Disturbances
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Water level (m)

Water Levels
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Wind Waves
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Data Forensics
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Current - Wave Modeling
SCHISM <=> WWMIII

Setup
* Grid resolution: 300 — 600 m

Vertical coordinate: 20 layers

Used in meteotsunamis
*Bechle & Wu (2014), Nat. Hazards

Linares et al. (2016), J. Geophys. Res.

Used in wave climates

* Anderson et al.(2016), J. Geophys. Res

* Anderson and Wu (2018), JGLR.

Atmospheric Forcing
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Water Level Fluctuations
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Water Level Fluctuations
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Wind Waves
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Currents at Warren Dunes
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Detailed Nearshore Area \ Current-Wave Modeling
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* Warnen Dunes
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Conjectures
The disaster was caused by
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« A meteotsunami was generated by a fast- movmg convectlve storm i
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- Water Levels were too low potential to cause a disaster

- Wind waves were too low to cause an incident - —
were too small to cause drownings
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A meteotsunami induced water levels and wind waves that interact
Detailed Nearshore Area to generate a variety of
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Unexpected rip currents induced by a
meteotsunami
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Integrated Nowcast/Forecast Operatidn System
for the Port Washington

INEOS Integrated Nowcast/Forecast Operation System
for COastal, Riverine, Estuarine water enevironment
| Home |

Select a region to view o

INFOS

| Home | About INFOS
Rip Risk Watch

ipiCursnt W""":% 02/17 2 PM All Times in CST Descoptions
02/17 1AM 02/17 1PM WAITS-RC
02/17 2 AM
02/17 3 AM
02/17 4 AM
02/17 5AM
02/17 6 AM
02/17 7 AM
02/17 8AM
02/17 9 AM
02/17 10 AM
02/17 11 AM
02/17 12 PM

Descriptions St. Louis River Estuary | Duluth and Superior | Apostle Islands | Chequamegon Bay

WAITS-RC MO RO

Great Lakes

02/17 3 PM
Beach Hazards

02/17 4PM
02/17 5PM
02/17 6 PM
02/17 7 PM
02/17 8 PM
02/17 9 PM
02/17 10 PM
02/17 11 PM
02/18 12 AM

NEMO-RC
All Times in CST

02/16 1 PM 02/17 1AM
02/16 2 PM 2/17 2 AM
02/16 3 PM 02/17 3 AM
02/16 4 PM 02/17 4 AM
02/16 5PM 02/17 5 AM
02/16 6 PM 02/17 6 AM
02/16 7 PM 02/17 7 AM
02/16 8 PM 02/17 8 AM
02/16 9 PM 02/17 9 AM
02/16 10 PM 02/17 10 AM
02/16 11 PM 02/17 11 AM
02/17 12 Al 02/17 12 PM

02/17 12 AM

Great Lakes
Beach Hazards

Observations
Waves

Meteorology
Radar
Bluffs

=]
1}
I~
-
~N
N
bl
=

Models
Waves

Currents

Water
Temperatures

Water Level

Webcams

8L

Leaflet| Map data ® OpenStreetitap contributors, CC-BY-SA, Imagery © Mapbox, © A.B.B Corp.

Current speeds (ft/s)

https://infosportwashington.cee.wisc.edu/new_model_surfcurr.html https://infosportwashington.cee.wisc.edu/new_model_surfcurr_core.html


https://infosportwashington.cee.wisc.edu/new_model_surfcurr.html

