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WTOL-TV Toledo— ,

August 07; 4 — 9 inches

of rain left roads, cars Residents hoped to return to their water-
and basements soaked homes Thursday after heavy
flooded. downpours brought the city's deepest flood

waters in nearly 100 years (MSNBC—
Findlay Ohio)



1 for Water

s»Concentrated Pollutants?

s*Increased Dead Zone?

s Flushing of Nutrients?

requency ——
9 Y +*Beach Closures?

*»Drinking Water Quality?



Major health risk of
microbial
contamination by
pacteria, viruses and
protozoa in

TRETRNT el recreational waters
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Figure 3. Cook County Lake
Michigan Beach Closings.




2 Hypoxia, September
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Presenter
Presentation Notes
Observations taken along the 20 m depth contour in Lake Erie’s central basin in 2005 show (top image) a well established hypolimnion in August and September. The gradual depletion of dissolved oxygen (DO) can be seen in the bottom image as DO levels decrease from normal levels of 6-7 mg/l to very close to 0 mg/l. DO depletion is caused by algal decomposition and microbial respiration in the very thin (5 m) hypolimnion. Winds forcing displaces the epilimnion causing the hypolimnion to respond in the opposite direction; inertial forces then cause and internal wave with and approximate period of 16 hours to propagate around the basin. This wave can push hypolimnetic waters with low temperature, low pH, and high manganese levels into water intakes. GLERL currently provides real-time DO data to water intake managers allowing time to stage processing techniques to counteract the effects of hypolimnetic waters. GLERL is also working on real-time detection of the onset of internal waves and a 3D temperature model (Beletsky) to provide more detailed and longer range information for water district managers. Water intake managers are also very interested in obtaining advance notice of algal blooms which can cause taste and odor problems in drinking water. 


and Drinking Water Processing

antly lower temperature, lower
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astal Observation Network (ReCON)

and forecast validation depend on the
g the present state of coastal waters at a
Space scales (2006 GLERL Science Strategy)
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Presenter
Presentation Notes
Hydrology Model.  GLERL’s Large Basin Runoff Model (LBRM) consists of moisture storages arranged as a serial and parallel cascade of “tanks” to coincide with the perceived basin storage structure.  Water enters the snowpack, which supplies the basin surface (degree-day snowmelt).  Infiltration is proportional to this supply and to saturation of the upper soil zone (partial-area infiltration).  Excess supply is surface runoff.  Flows from all tanks are proportional to their amounts (linear-reservoir flows).  Evapotranspiration is proportional to available water and to sensible heat complementary concept).  Mass conservation applies for the snowpack and tanks; energy conservation applies to evapotranspiration.  Complete analytical solutions exist.



It is a lumped-parameter model (applied to entire basin as a point).  Applied to 121 river watersheds flowing into the Great Lakes; both 1950-1964 calibration and 1999-2002/2003-2005 calibrations/verifications.  Calibrations consist of searching parameter space minimizing RMSE between modeled and observed watershed outflows.  It is a daily model that 



agrees quite well with weekly 



and monthly observations (these are “typical” comparisons: neither best nor worst).  Have complete documentation, including GUIs, for calibrating and using the model.






Runoff Model
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tributed LBRM with Pollutant Movement
fted square distance; 19520101—19531231)
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Presenter
Presentation Notes
To illustrate, we added a hypothetical “pollutant” to the model that is conservative (no change in composition, no deposition or decay, it is conserved).  The pollutant is applied to the surface where its release is governed by a simple parameter: the maximum concentration that the water can have.



Now you can also see pollutant movement from its storage on top of the watershed, in the lower left map, through its supply to the upper soil zone and surface storages, in the next map to the right, to its accumulation in the upper soil zone, in the next map to the right, and its release through the surface channel network, in the lower right map.
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Numerical Model
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- Mass balance for P

, POM hydredynamics (2d for now)
(~6500 cells) ( Realistic P loading

Hourly meteorology (1994, JD 1-365) Constant settling velocity (for now)
Realistic tributary flows

Accounts for ice cover

20 vertical le 1 atal grid
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JUNE 15, 2004

Chicago's Beaches Closed

= As a result of Milwaukee's dumping of

' raw sewage into Lake Michigan, more
than half of the Chicago's beaches have
been temporarily closed due to high
bacteria levels. The beaches remain
open for sunbathers and volleyball
players, but lifeguards are told to keep

. swimmers out of the water. The Chicago
) Park District closed 16 of the 31 beaches
to swimmers after tests of water
samples showed high counts of E. coli
# bacteria. Officials blame the

= Cheeseheads.

Before heading to your favorite Chicago beach and%sking catching a nasty
infection, you should check out the Swim Report on Chicago Park
District's site.

Posted by Rachelle Bowden |n MEws: Chicago




gcord off Milwaukee River
BISCHAKROES (1974-2005)
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Over 4 billion gallons of sewer overflow released
between May 10-24




Lake Michigan
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A lie-locatable high-
esollioninyadrodynamic model for
- preciciine curtents near beaches

*("Fs"e'ed ane nested with GL Coastal
Forecasting System

Provide real-time

NOW-Casts
Provide ferecasts of
bacterial transport

from point sources of
contamination
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Eorecasting

EC0system forecasting predicts the effects
oj 9ld]ee)fezl]; g'r.gm , physical and
IUMERFIREUCE changes on ecosystems
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~ What willflhappen in the future?
» When will it happen?
» At what spatial scales?




CAIdS N
—Impreyved decision making
- Reductionsi mrisks |
- Mitigation ofi natural events and human activities
Viore effective prioritization of observing systems

effec
and sciences, across disciplines
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Questions?
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Beach Closings or
HABSs

ydrology/Water Flo
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Presenter
Presentation Notes
Shown here are coupled resource shed densities for material originating over the indicated periods ending on August 31 and passing through the LOI over that same period.  The color scale on each plot is the same.


\Western Basin Site 835
August 31

1 month


Presenter
Presentation Notes
Shown here are resource shed densities for material originating over the indicated periods ending on August 31 and passing through the LOI over that same period for Western Basin Site 835 near the Maumee watershed outflow.  Note how the bulk of the material appears to originate from the Maumee.




Presenter
Presentation Notes
Resource Sheds are aiding in explaining correlations between Maumee River Flows and Yellow Perch recruitment.
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