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SYNOPTIC TOWING RESULTS, LAKE MICHIGAN (SUMMER 2010)

Part of a Great-lakes Wide Effort to Develop an Integrated Set of Observations
to Assess the Nearshore and Link Conditions to Coastal Watersheds
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How do we efficiently assess the vast and diverse aquatic resources of the Great Lakes coastal zone?

Can we link conditions in watersheds and coastal receiving systems, to develop stressor/response
relationships and to use coastal systems as lake sentinels?
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Water quality-borne landscape

signals are generally strongest in tributaries,

coastal wetlands and embayments and become weaker
moving into the “open” nearshore and the lake.
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“Nearshore” no unambiguous definition, but...

-Open, “fuzzy”, physically dynamic
-Significant cross-slope, vertical, and alongshore variability
-High “noise” to (landscape) “signal” ratio

Approach: Specify the resource of interest and throw sampling power at the problem

< THE >
NEARSHORE

Region of semi-entrained coastal currents
Lower cross-shelf exchange

Mixed (summer thermocline hits at ~20-30 m)

Zone “exposed” to, and “accumulating,” land discharge effects

TOWING: Follow ~20 m depth (10-15 m in Lake Erie)
NCCA: Nearshore Frame for Sampling:
Shoreline to 30 m depth, or 5 km,

whichever comes first as you move offshore
WATERSHED CHARACTERIZATION: GIS based (GLEI

project) 762 watersheds across the US Basin, PCA



Legend
N/ Tow Tracks

0 50 100 Kilometer

>6000 km of shoreline towed
from 2004 to 2010

Along ~20 m contour(~10-15 m in Lake Erie)
~5 million data points collected
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Lab
connection

ngh-resolutlon data
along 500 to 1000 km of shoreline

Sensors

CTD
Fluorometer
(calibrated to Chl a)

Transmissometer

Laser Optical Plankton Counter
(Zooplankton >150 pum)

NO,

Alongshoreline towing
survey strategy

Evolved to be along constant depth




Collected data, processing, and example analytical uses

Data Collection and
Processing Levels

Graphical and
Statistical Analyses
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TUT Lake Michigan Tracks
| August-Sept 2010

Towing in situ sensors
to produce an environmental
“CAT” scan along the shore
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Collected data, processing, and example analytical uses

Data Collection and
Processing Levels

Statistical Analyses

Graphical and
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Multivariate

Regression Models (High R?):
Nearshore properties
predicted by GLEI

Landscape metrics as
independent

variables

Usually,

agriculture and

land use,

often population

and/or point sources metrics
play prominently

(some variation by parameter
and by lake)
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459 Green Bay Lake Michigan
August 23-25 2010
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Escanaba Marinette Green Bay  Sturgeon Bay

Zoop biomass
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Collected data, processing, and example analytical uses

Data Collection and
Processing Levels

Statistical Analyses

Graphical and
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Beam Attenuation
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Legend
/N Tow Tracks

(7} Embayments Frame
(7} NCCA Great Lakes Frame

GLEI Segmentsheds
AC1 (AGRICULTURE METRIC) *

-1.7--10

0 50 100 Kilometers

GLEI Project, 762 segmentsheds over US Shore
AGRICULTURE METRIC
Danz et al. 2005, 2007



Collected data, processing, and example analytical uses

Graphical and
Statistical Analyses

Data Collection and

Processing Levels

b Y e s
T 3 AR F % Cross-
Along v F 1 0y i | Parameter
Track ‘depth L 4 T g ': § record Q)
LN LF R Plots
X (distance)

_ I I I ffo25km High-
Kriged - = = = = = = = = = = | spaced Resolution
Data z|z oozt - - S Contoured
Space It ZzZozoozinervas - - DDz s |Plots

X x
Integrated oot Averages v Cross-
Water g k% by €.9., Vpiankton = Parameter
Column 3 H e | 025 kM PV A7) Regression
Averages et Bt track units Models
X X
W atershed boundaries
projected in Nearshore =
T b P £ z .
= - Vet i F o 2 < Multivariate Linked
Linked = g'; 5 Teeee | = o Models Land-
Nearshore SO i S | : P —> @ Water
S ! =
and I E = e.g.,V,=f(L; ) Models
Land 2 = o~ ~ T 2 7] i i
s _1| 7 . 1 D 3
— £ 1 = = Landscape Metric
X v (LIJ)

Whole Lake Summaries
of Land and Water




Chl a (pg/L)

Nearshore Chl a as related to
watershed agricultural metric
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US shoreline segments, Agriculture metric (AC1)

—e—Station data (2001-2007) from Kelly 2009




Preliminary tow summary averages for each lake
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US shoreline segments, Agriculture metric (AC1)

—e—Station data (2001-2007)

o Tow surveys (2004-2010)




Triad of coastal
observation sets develope
in the last decade relevant to Nearshore

N Tow Tracks
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Data data data...results coming



