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-‘De"meaSupport Systems for Beach Watel\QuaLrty Managemen
Being Applied in Many Geographical Areas
“~Using USEPA GLRI Funding~.
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*Yellow Light Bulbs USEPA

*Yellow Pins WDNR Nowcast Models Using EPA’s Virtual Beach Software
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‘WATER WAS BAD

Yoo wW ABOUT

S LEBfYE BACK TOMORROW




THE NEXT DAY

lF YOU SWAM YESTERDAY,
*YOU’RE OKAY, WATER WAS FINE!

*TODAY “PROBABLY” OKAY TOO
-BUT - WE WON'T SAMPLE AGAIN

*UNTIL NEXT WEEK




— 18-24 hour lab analysis

A

— Type | Errors (false exceedance)
— Type |l (false non-exceedance)
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Figure N-5. Reported Reasons for Closings/Advisories, 2000-2009
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Thousands of Closing/Advisory Days

A-Monitoring
B E-Rezponse
B C-FPreemptive Rainfal
B C-Cther
B E-Maodeling

2000 200 2002 2003 2004 2005 2006 2007 2008 2009

Key: (&) Based on monitoring that detected bacteria levels exceeding standards. (B) In response to known pollution event without
relying on monitoring. (C) Preemptive due to rain known to camy poliution to swimming waters. (D) Other reason. (E) Real-time,
predictive computer modeling.
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Rainfall Models

SR

- ~ Advisories posted after significant- or
th,reshold ralnfall events
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TThe Public Demands
Action!
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@f? "RI-AGENCY Beach Work Areas.pdf - Adobe Reader
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BeachGuard System. Select a county from the map below to see beach information for that county.
the search box in the navigation bar to find by beach or waterbody by name.
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*GLCFS Boundary Conditions

- Currents and temperatures
- Waves
- Meteorology

*Schwab

*Hydrology (Tributary Flow)
- USGS Streamflow
- GLERL Models

«Croley, Phanikumar

*Pathogen Loading
- Tributaries
- Shoreline NPS
- Reuspension
eHaack, Whitman,
Phanikumar, McLellan

Statistical Modeling Approach

- Identification of parameters
- Virtual Beach

* Ge, Rockwell, Whitman

*Beach Quality Forecast
- Risk analysis?
- GUI/Communications
* Ge, Rockwell, Whitman
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X = Sky. Conditions




Xs = Wind Speed*Direction







Nt
The nowcastat Edgewater, Cleveland, OH. \\\c; § The nowcastat Huntington, BayVillage, OH.
Probability Total cormect False + False -

100 — = = Bathing-waterstandard - I a7 232 20 a8
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Determining the threshold probabilityas 30%, Huntington model 2000-06. Thresholds are determined
as partof determining model output variables.
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General | Empirical Model

Virtual Beach

e
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Disclaimer:

This software has been reviewed in accordance with the US. Environmental Protection Agency's peer and administrative
review policies and approved for publication. Mention of trade names or commercial products does not constitute
endorsement or recommendation for use.

build















— Computationally
expensive

A Comparison of the of the Grand Have plume to
the modeled plume demonstrates a fairly accurate
prediction of plume dynamics on July 19, 2007




Grand River Plume (4/20/10)
Grand Haven State Park, Michigan
Source: NOAA GLERL

{?\\\gé? 1117m ESR,@

Position 43°01'01"N B86°18'39"W, Altitude 5.10 Kilometers Source: NASA, NGA, US5GS




Grand River Plume (4/20/10)
Grand Haven State Park, Michigan
Source: NOAA GLERL

{?\\\gé? 1117m ESR,@

Position 43°01°'01"N EB6°1H2'39"W, Altitude 5.10 Kilometers Copyright:© 2009 i-cubed
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Publications
Information Sheets
Photo Gallery

Technology
Development

GLERL Library
Vessels

Water Levels
Web Cams

Meteorological Data

Great Lakes Coastal Forecasting System, GLCFS

GLCFS NOWCAST: 05/25/2007 (DOY 145) 0600 GMT
MNowcasts are generally posted at about 0325, 0925, 1525, and 2125 EDT

NEW Great Lakes Nowcast Surface Temps (KML) =]
NEW Great Lakes Nowcast Wave Heights (KML) S
NEW GLSEA Ice Cover (KML) &

*Great Lakes Ice Cover

*Great Lakes Air Temps

*Great Lakes Winds

sGreat Lakes Waves

Surface Temps
Surface Currents
Temp Transects
Temp Profiles
ifater Levels

Surface Temps Superlor

Surface Currents
Temp Transects
Temp Profiles
ifater Levels

Huron

Surface Temps
Surface Currents
Temp Transects
Temp Profiles
Lwfater Levels
Ontario

Michigan
Surface Temps
Surface Currents
Temp Transects
Temp Praofiles
Water Levels

Suface Temps
Surface Currents
Temp Transects
Temp Profiles
Wifater Levels

Erie

GLCFS FORECAST: 05/25/2007 (DOY 145) 0000 GMT - Experimental
Forecasts are generally posted by about 1115 and 2315 EDT

«ETA Model Air Temps
*ETA Model Winds
sGreat Lakes Waves

Surface Temps
Surface Currents
Huron Wifater Levels

1-d Water Levels

Superior
Surface Temps
Sutface Currents
Water Lewels

1-d wrater Levels

Surface Temps
Surface Currents
Wifater Levels
—1-d Water Levels
Ontario

Michigan,

Surface Temps
Surface Currents
Yater Levels

1-d Water Levels

Surface Temps
Surface Currents
Water Levels

1-d Wrater Levels

Erie{

Sponsors:

NOAA/GLERL
The Ohio State University
National Weather Service

Links:

® CO-OPS Great Lakes
Operational Forecast System
(currents, water levels, temps)
NWS Graphical Great Lakes
Wave Forecasts

NWS White Lake

NWS Cleveland

NWS Grand Rapids
CoastWatch GLSEA

NCEP ETA Status

Additional Great Lakes Water
Temperatures, Wind/Waves,
Water Levels

Realtime Data Disclaimer

Settings

Status

What's New

Gridded Fields

NWS log

WWW stats

POMGL stats:e, h,m, 0, s
FLC Players

Whatis GMT?

Whatis KML?

Great Lakes Bathymetry (KML)

Project Write-up

Research Program Page

Comments? gregory.lang@noaa.gov

Project Managers: Web/Data Manager:
Dr. David J. Schwab Dr. Keith W. Bedford Gregory A. Lang
NOAAGLERL osu NOAAGLERL

T734-741-2120 614-292-7338
david.schwab@noaa.gov bedford. 1@osu.edu

T34-741-2250
gregory lang@noaa.gov

*- Five separate
models based on POM
with 2-5 km horizontal
resolution and 20
sigma layers

*- Provides nowcasts
and forecasts of water
level, currents,
temperature, and
waves (GL wave
model)

*- Runs automatically 4
times per day for
nowcasts, 2 times per
day for forecasts (out to
60 hrs)



Great Lakes Environmental Research Laboratory

'@' National Oceanic and Atmospheric Administration

Research Data BGHINSERBRUTCTS Qutreach About GLERL News & Events

'ublications Grand Haven Area Nowcast
nformation Sheets Snansors:
Check out Grand River Plume: Aerial Photos vs Model Simulation (updated Jul 20, 2007) NOAA/GLERL
'hoto Gallery See also Forecast NOAA CEGLHH
Timestamp: 02/25/2008 (DOY 056) 12:00 GMT B

‘echnology The products on this page are updated 4x per day at about 0345, 0945, 1545, and 2145 EDT Links:
L Tracer Concentration:

m GLCFS

SLERL Library

Winds:

Surface Water Temps:

Latest | -5 day anim. |

Timeseries at Beaches:

Latest | -48 hr animation Latest | -48 hr anim. | KML KML & Latest W USGS Grand River
lessels " " ' 1 3,/35,/ 3008 s a3 ':.,m..';'::'.w,. T Realtime Obs
oAb Halfmester Hate Pak
Vater Levels
L Log
Veb Cams . bec_stats
af- Mo frach Fark pomgl_stats
fletecrological Data i Notes
| FLC Players
° S What is GMT?
. What is KML?

Surface Currents:

Latest | -48 hr animation Latest | -48 hr animation

Vertically Avg Currents:

See also: grid1 | grid2 | grid3 (KML) &

Bathymetry: jpg | KML &

Beach Locations: jpg | KML &

Trocer

Project Write-up

Research Program
Fage

Comments? gregory.lang@noaa.gov

Project Managers: Web/Data Manager: .
Dr. David J. Schwab D Dima Beletsky Gregory A Lang *Web site: www.glerl.noaa.gov/res/glcfs/gh
NOAA/GLERL CILER NOAAGLERL

T34-T41-2347 T34-T41-2360 T34-T41-2250
david.schwab@noaa.gov dima.beletsky@noaa.gov gregorylang@noaa.gov

*48 hr Forecast: /ghf

At




*Grand River Plume Aerial Photography and Model Simulations

«June 2, 2007 «June 10, 2007




*Sulfur Hexaflouride Tracer Measurements Compared to Aerial Photography

*6/22/2006

«8/8/2006




*GLCFS Boundary Conditions *Hydrology (Tributary Flow) *Pathogen Loading
- Currents and temperatures - USGS Streamflow - Tributgries
- Waves - GLERL Models - Shoreline NPS

- Meteorology «Croley, Phanikumar - Reuspension _
*Schwab eHaack, Whitman,
Phanikumar, McLellan

*Nearshore Hydrodynamics and
Waves

- POMGL

- NearCOM?

*Near Field Mixing
- Needs loadings and
ambient conditions

*Roberts, Frick
*Beletsky, Schwab, Bravo, Wu

eBacterial Transport and Fate

- Same grid as hydrodynamics?
- Needs pathogen loading, near field
mixing & hydrodynamics
- Lagrangian/ Eulerian?
*Phanikumar, Roberts, Frick, Whitman

*Beach Quality Model
- Probabilistic?
- GUI/Communications
*Ge, Rockwell, Whitman







*GLCFS Boundary Conditions *Hydrology (Tributary Flow) *Pathogen Loading
- Currents and temperatures - USGS Streamflow - Tributgries
- Waves - GLERL Models - Shoreline NPS

- Meteorology «Croley, Phanikumar - Reuspension _
*Schwab eHaack, Whitman,
Phanikumar, McLellan

*Nearshore Hydrodynamics and
Waves
- POMGL

*Near Field Mixing

- Needs loadings and
ambient conditions

- NearCOM? *Roberts, Frick

*Beletsky, Schwab, Bravo, Wu
Statistical Modeling Approach

- Identification of parameters
- Virtual Beach

. *Ge, Rockwell, Whitman
*Bacterial Transport and Fate
- Same grid as hydrodynamics?
- Needs pathogen loading, near field
mixing & hydrodynamics
- Lagrangian/ Eulerian?

*Phanikumar, Roberts, Frick, Whitman

*Beach Quality Forecast
- Risk analysis?
- GUI/Communications
*Ge, Rockwell, Whitman
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North Beach Park Beach E. coli 2002-2009

*Typical E. coli distribution
*Histogram with 100 Bins
*Non-negative lower bound =0

Weibull Distribution
Green Curve

200

B Histogram — Weibull







—— YPred —— Threshold|

*High predictions for E.coli measurements below

Michigan Standard of 300 counts/100 ml







United States Department of Commerce

National Oceanic and Atmospheric Administration
NOAA Home | Weather | Oceans | Satellites | Fisheries | Climate | Research | Education | Aircraft/Ships

Current Conditions No AA watch NOAA's All Hazard Monitor

Local forecast by Clty, State View All NOAAWatch
City, 5t Weather Forecast Headlines

Weather Warnings

NOAAWatch & Learn
Explore NOAAWatch themes:

mi Alr Quality

@ Coral Bleaching
+

Weather Map - Click te Enlarge

Weather Outlook for Tuesday
Tue, 22 Sep 2009 06:45:00 EDT
An upper level low is forecast to move into the central High Plains today
where it is expected to remain for the next several days, producing
chilly conditions across much of the central and southern Intermountain
West and Rockies, with dry and windy conditions along the West Coast.
Showers and thunderstorms with some embedded heavy rains area
forecast to occur along or near this low's associated frontal boundary
which is forecast to push out through the Mid and Lower Mississippi
Valley while extending back across southern Texas before stalling and
gradually weakening. More scattered rains are forecast from the central
Appalachians northward through the Mortheast as a string of weak
uvpper level disturbances interact with an axis of above normal =
moisture. Along the Southeast and Mid-Atlantic coasts, a landfalling Space Weather
tropical wave will produce scattered showers and thunderstorms across “
the region. Latest local weather forecasts, warnings, watches, and
ﬁ Tsunamis
7

advisories...
P.}:q Volcanoes
-
Surface Weather Charts

Ha gq_‘? e nbeadlx Flooding Across Southeast Witer Wasthce
st r'u"""“‘-‘-a, \i feacs Tue, 22 Sep 2009 07:10:48 EDT

L‘“I'-Ii \HL: - N Heawvy rains from a stationary storm system across the Southeast
= since last weekend have caused widespread flash, river and stream
flooding, and at least 7 fatalities. Rainfall amounts in central Georgia
reached as much as 15.2 inches, with a broad area of 4 to 6 inches
from centml M|ssussmp| across Alabama, Geor‘gla into Tenne&see Major
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