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to Assess the Nearshore and Link Conditions to Coastal Watersheds



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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THE
NEARSHORE

Y‐ Shoreline to Offshore
X‐ Alongshore ; Landscape effects

Z‐ Vertical 
depth of 
water column

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

“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



2004 2005

2007

2008

2009

2010

>6000 km of shoreline towed 
from 2004 to 2010 

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



Sensors
CTD 

Fluorometer 
(calibrated to Chl a)

Transmissometer
Laser Optical Plankton Counter 

(Zooplankton >150 µm)
NO3

Alongshoreline towing 
survey strategy

Evolved to be along constant depth 

High-resolution data  
along 500 to 1000 km of shoreline  
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Collected data, processing, and example analytical uses
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Towing in situ sensors
to produce an environmental
“CAT” scan along the shore
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Collected data, processing, and example analytical uses
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Green 1.75 2.4 10.7 309.8 19.1 635

Blue 1.47 1.8 10.1 302.1 20.6 603

Red 1.29 1.3 9.6 296.5 21.8 471

Yellow 1.22 1.3 11.4 292.0 21.3 816

Black 1.03 1.1 14.0 292.2 21.2 372

Purple 2.44 3.4 7.9 318.2 19.9 700
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Collected data, processing, and example analytical uses



mg m-30 20 40 60 80 100 120 140 160

Fr
eq

ue
nc

y

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16
Zooplankton DW (LM)
Zug_DW_GB 

µg l-1
0 1 2 3 4 5

Fr
eq

ue
nc

y

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16
Fluorescence (LM)
Fluor_GB 

µS cm-1270 280 290 300 310 320 330

Fr
eq

ue
nc

y

0.00

0.05

0.10

0.15

0.20

0.25

0.30
Specific conductivity (LM)
SpCond_GB 

Frequency Distributions

Main lake nearshore
and GB nearshore

Based on 0.25km averages



Specific conductivity

270 280 290 300 310 320 330

B
ea

m
 A

tte
nu

at
io

n

0

1

2

3

4

5
Green Bay
Lake Michigan

Specific conductivity

270 280 290 300 310 320 330

Fl
uo

re
sc

en
ce

0

1

2

3

4

5
Green Bay
Lake Michigan

Specific conductivity

270 280 290 300 310 320 330

Zo
op

la
nk

to
n 

(m
g 

D
W

 m
-3

)

0

50

100

150

200

250
Green Bay
Lake Michigan



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

(AGRICULTURE METRIC)

Lake Michigan in Perspective
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Collected data, processing, and example analytical uses







High‐resolution 
towing“census”
along  ~20‐m 
depth contour

Probabilistic survey
National Coastal 

Condition 
Assessment 

Basin‐wide 
watershed 
stressor  

characterization

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

Data data data…results coming


