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 Rip Currents is one of the most dangerous
beach hazards in the Great Lakes.

o Ifthereis no lifeguard on duty,
the safety of beachgoers cannot be guaranteed.

e Static signage or flag system
provides no warning effects to visitors.
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1) Develop anowcast (observation) and forecast (modeling)
system for real-time rip current

2) Enhance the public rip current awareness through
risk communications (outreach and education)

3) Improve Great Lakes Coastal Forecasting System

with in-situ nearshore wave monitoring
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http://www.glerl.noaa.gov/res/glcfs/

Characteristics

Occurrence: Wave Breaking
Speed: 0.3 ~2m/s Sy
Width: 5~ 50 m Near-shore |
Scale: 5~ 30 min

Mechanisms

Bathymetry Caused Structure Induced






Meteotsunamis (Seiches) Induced
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Rip Current Sites
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http://infosportwashington.cee.wisc.edu/north_beach_cam.html

Aug 19t 2015, when the wave height was 2.6 ft.



http://infosportwashington.cee.wisc.edu/north_beach_cam.html
http://infosportwashington.cee.wisc.edu/north_beach_cam.html

Imaging Tracking (IT) technique
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Duluth, Minnesota
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Rip watch camera
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http://infosportwashington.cee.wisc.edu/webcam_rip.html
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Duluth, Minnesota
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Real-time Wave Observation

Real-time wave observations in Lake Superior are provided in both nearshore and offshore
locations. The time series of wave height, period and water temperature for the last 72 hours are

provided.

Wave Observation Locations in Lake Superior

Offshore Buoy

-

Dufith
% A Nearshore
Observation



http://infosportwashington.cee.wisc.edu/wave_sensor_observe.html

Nearshore Wave Observation
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http://infosportwashington.cee.wisc.edu/wave_duluth_nearshore.html
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1) Develop anowcast (observation) and forecast (mOdellng)
system for real-time rip current )

2) Enhance the public rip current awareness through
risk communications (outreach and education)

3) Improve Great Lakes Coastal Forecasting System

with in-situ nearsh¢og wave monitoring



http://www.glerl.noaa.gov/res/glcfs/

INFOS Technology
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Seamless Mesh Automated Regridding Technique
SMART (High Performance Fidelity Computing)

Fine Grid &4 L\ /

»

Coarse Grid

: Nested Region



Wave Height (m)

Comparisons
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- INFOS @ort Washington

Rip Current Modelling

http://infosportwashington.cee.wisc.edu/new model surfcurr.ntml



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




INFOS @ort Washington

Integrated Nowcast/Forecast Operatlon System
for Port Washington

About INFOS

Real-Time Rip Current Watch at Port Washington, Wisconsin

Current
Condition Wave Wind Air 30.1 in |Water Temp.
Table Update at: Height Lt Speed S Hg (surface) F2:4,5F
2016/10/06
7:21 AM Wave Wind 1 oz |Water Temp. &
Period Hitzer Direction N ARETEmp A 56.3 °F (bottom) L
Live
camera
view
Risk level &

explanation Rin Current Risk Levels


http://infosportwashington.cee.wisc.edu/

- INFOS Duluth

Integrated Nowcast/Forecast Operation System
for Duluth

About INFOS
Real-Time Rip Current Watch at Duluth, Minnesota
Current
Condition Wave Wind Air : Water Temp. »
Tabl Update at: Height Ot Speed 3:2mph| prassure 30 ™" HY (surface) s
apble 2016/10/06
7:23 A Wave Wind . or |Water Temp. -
N period | 565 | pirection | W | AirTemp. | 48 °F \TAR PP 54.7 oF
Risk level &

explanation


http://infosportwashington.cee.wisc.edu/Duluth.html

Summary g’

« Develop anowcast (observation) and forecast (modeling)
system for real-time rip current

INFOS Technology

Forecast Data

_ W
@Wave Sensor Wave model 5
@‘1 \ Flow model =
1
v, Fnrcmg L * =1

rsp Nested
Wave -
Real-time Nearshore Wave Current
Interactions >
- 2N

« Improve GreatLakes Coastal Forecasting S

with In-situ nearshore wave n )



http://infosportwashington.cee.wisc.edu/wave_sensor_observe.html
http://infosportwashington.cee.wisc.edu/wave_duluth_nearshore.html
http://www.glerl.noaa.gov/res/glcfs/




Summary g

« Enhance the public rip current awareness through
risk communications (outreach and education)
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Real-Time Rip Current Watch at Port Washington, Wisconsin Real-Time Rip Current Watch at Duluth, Minnesota
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http://infosportwashington.cee.wisc.edu/duluth_rip_watch.html

Field Measurements
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Nearshore Currents
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Offshore Currents
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Field measurements of rip currents

ADCP currents measurement (offshore)
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Rip currents velocity
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Rip currents velocity
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Rip currents velocity
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Rip currents velocity
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SW storm occurring on Aug 20t, 2016
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Wave and currents coupled model l NE

current velocity (m/s) significant wave height (m)

Sce -
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10.25
0.1

§ 0.2
0.15
0.05
0.1

0.05

water level fluctuation (m)

* Longshore currents move towards the structure
* RIip currents are generated due to wave set-up

 Rip currents become stronger as
propagating offshore

 Awave shadowing zone is developed at the lee
side of the structure
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Wave and currents coupled model

current velocity (m/s)
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water level fluctuation (m)

* Rip currents on north side are generated due to
lee-side recirculation

 RIip currents are stronger at nearshore
location
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2015 Qutreach Activities Summary

Public release

INFOS Web Traffic .
during summer 2015

Page Views
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25000 "HomePort WY S 7S MaaenENT ProcRaM
20000 For Immediate Release
September 15", 2015
15000
University of Wisconsin-Madison, City of Port Washington unveil
10000 groundbreaking real-time rip-current identification technology
5000 PORT WASHINGTON, WI: The City of Port Washington, in partnership with the University of
Wisconsin-Madison, the University of Wisconsin Sea Grant Institute, Wisconsin Coastal
Management Program, and the NOAA Coastal Storms Program, has formally unveiled to the public
a groundbreaking real-time rip-current identification technology. The development of the online
0 f f
September October

Port Washington installs rip tide monitor system

WISN Milwaukee - Sep 21, 2015

—Port Washington announces a new tool in fighting a hidden Lake
nichigan danger. ... Rip currents are not typically seen, but can be
deadly.

Number of Visitors

Lake Michigan death spurs action on rip current awareness
Milwaukee Journal Sentinel - Aug 25, 2014

A new warning sign stands at the Port Washington beach where a
15-year-old drowned two years ago in a rip current. A UW-

Madison ...

600
400
200

September October




2016 QOutreach Activities Summary
INFOS Web Traffic Public releases

Underwater sensor may detect deadly rip currents

Duluth Mews Tribune - Jun 3, 2016

The wave sensor, underwater off the South Pier of the Duluth Ship ... There are
incidents nearly every year in Duluth when rip currents are ...

Number of Visitors

30000
20000
10000 l
0 B =
May Sep

Page Visits

High risk of Rip Currents on Park Point beaches

Morthland's MewsCenter - Jun 22, 2016

£ Duluth, MN (NMCMOW.com) - Due to the High Risk of Rip Currents Wednesday,
m the Duluth Fire Department is issuing a waming for ...

Red Flag warning issued for Park Point beaches

Morthland's MewsCenter - Jul 27, 2016

= Duluth, MN (NNCMNOW.com) — Due to a high risk of rip currents, a red flag warning
has been issued for all Park Point beaches until 10 a.m. ...

Red Flag Wamning Issued 07-27-16
FOX 21 Online - Jul 27, 2016

View all

Rip current webcam and wave gauge coming soon to Park Point ...
s MNorthland's MewsCenter - Jun 1, 2016
40000 " Duluth, MN (NNCNOW.com) — The University of Wisconsin Sea Grant is now

ﬂ halfway done with a two year project to make three beaches along
30000 . .
20000 Information sharing
10000 l L e
0o = VWITTUR

May Jun  Jul Aug Sep

water and wave conditions

m Port Washington  m Duluth
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Great Lakes Coastal Storms Program

Todd Brelby Jesse Schomberg Brent Schleck Julia Noordyk

Chin Wu, Gene Clark
WCMP  Minnesota Sea Grant

UW-Madison YW Sea Grant
\l | (ranl RS

THE UNIVERSITY

WISCONSIN

Sheltering Communities
from Coastal Storms

L H
NATURAL RESOURCES
RESEARCH INSTITUTE

Acknowledgement
Partners

EATH
‘ X m

ﬁ_-li
DULUTH US Army Corps
of Engineers.

Milwaukee tounty Q"
-

o

..-l-

Py PARKS

hl SL0NS II
DEPT. OF HATURAL RESOURCES

ol

m

‘,;F
3

!"'.LKH
L-ﬁl.'\. ‘h

WM ONSIN



	Development and Applications of �Integrated Nowcast Forecast Operational System (INFOS)�for Rip Currents in the Great Lakes 
	Slide Number 2
	Slide Number 3
	Characteristics
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

