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Importance of wetlands to the Great 

Lakes and all coastal nearshore areas. 

Flood Protection 

Water Purification Bird Habitat Fish Habitat 



 

“The small boat was rowed around the [Western Basin] islands…The 
lake water is so clear that fish [five dozen black bass] can be seen from 
twelve to fifteen feet below the surface.” – G.T. Hopkins, 1862 1 

 

Prior to 1862, western Lake Erie [US and Canada] was supported by 
400,000 hectares of coastal wetland. By 1990, five-percent remains, 
most of it diked and altered. – Herdendorf, 1987, 1992 2,3 

 

$36 million in federal investment for restoring habitat, improving water 
quality and the overall restoration of ecologically degraded areas in 
western Lake Erie.  - Great Lakes Restoration, 2014 4 
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How much potential coastal 

wetland area can be restored 

along western Lake Erie and 

where is it? 

Outcome is a methodology to  

1. Identify 

2.Prioritize 

3.Track 

Coastal Wetland Restoration 



Study Area 



Narrative Definition of "Restorable" 

Restorable wetlands are areas characterized by hydric 

soils and, under historical/natural Lake Erie-driven 

hydroperiods, would support hydrophytic vegetation.   
 

These areas are not currently affected by Lake Erie-

driven hydroperiods, primarily due to human modification 

to the local environment.   
 

The assessment focuses on restoring connectivity and 

drainage patterns to increase wetland acreage for 

improved ecosystem function and services. 

 
 



Geodesign. Data Driven Restorability 



P1 Hydroperiod 

P2 Wetland Soils 

P3 Flowlines 

P4 CARL Boundaries 

P5 Impervious Surfaces 

P6 Landuse 



  
Purpose: Developed as the first parameter to the restorability model. Hydroperiod is the 

amount of time a coastal landscape area is inundated with surface water from western Lake Erie. 

Areas more frequently inundated are better for restoration. 

Attributes: Numerical values between 0.0 and 100.0. These represent percentages, as the 

percentage of time landscape areas are inundated.  

Properties: Raster layer (Geo TIFF), 1-meter resolution, 142,610 x 98,740 cells, 21.09 Gb, 

cylindrical projection (UTM 17 North). 

Derived: Reclassification from a statistical relationship between 30-year time series of lake 

level heights and bare earth lidar digital elevation model. Lake level heights were obtained from 

NOAA CO-OPS. Lidar was obtained from the State of Ohio and SEMCOG. 

Limitations: Does not included flowline network for inundation. Uncertainty associated with 

lake level and terrain measurements. See hydroperiod error assessment. 

P1 Hydroperiod 



Statistically derived lake level hydroperiod 



Terrain 



P1. Lake level hydroperiod 



WLERA spatial model index formula. 



Design and implement  



WLERA 

Range 
Hectares 

Percent of 

Study 

Area 

Highly 

Restorable 

(100-81) 
2,189 1.12% 

Medium 

Restorable 

(80-61) 
2,514 1.29% 

Low 

Restorable 

(60-41) 
2,860 1.46% 

Not 

Restorable 

(41-0) 
119,226 61% 

WLERA 

Study 

Area (US) 
195,621 100% 

WLERA results- restorable areas 



WLERA 

Range 

Diked 

Hectares 

Percent of 

Range 

Highly 

Restorable 

(100-81) 
1,499 68.50% 

Medium 

Restorable 

(80-61) 
1,786 71.05% 

Low 

Restorable 

(60-41) 
2,405 84.08% 

Not 

Restorable 

(41-0) 
N/A N/A 

WLERA results- diked areas 



Degree of 

Disconnection 

Flowline Length 

(km) 

Percent of 

Network 

0 142 7 % 

1 435 21 % 

2 - 3 606 30 % 

4 - 5 426 21 % 

6 - 7 239 12 % 

8 - 10 143 7 % 

11 - 35 55 2 % 

WLERA results- disconnection 



Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 

42432 

42407 

42428 

42427 

42418 

42416 

42410 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 

42432 80 

42407 79 

42428 0 

42427 64 

42418 70 

42416 46 

42410 24 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # 

42432 80 # 

42407 79 # 

42428 0 # 

42427 64 # 

42418 70 # 

42416 46 # 

42410 24 # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # 

42432 80 # # 

42407 79 # # 

42428 0 # # 

42427 64 # # 

42418 70 # # 

42416 46 # # 

42410 24 # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # 

42432 80 # # # 

42407 79 # # # 

42428 0 # # # 

42427 64 # # # 

42418 70 # # # 

42416 46 # # # 

42410 24 # # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # # 

42432 80 # # # # 

42407 79 # # # # 

42428 0 # # # # 

42427 64 # # # # 

42418 70 # # # # 

42416 46 # # # # 

42410 24 # # # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # # # 

42432 80 # # # # # 

42407 79 # # # # # 

42428 0 # # # # # 

42427 64 # # # # # 

42418 70 # # # # # 

42416 46 # # # # # 

42410 24 # # # # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # # # # 

42432 80 # # # # # # 

42407 79 # # # # # # 

42428 0 # # # # # # 

42427 64 # # # # # # 

42418 70 # # # # # # 

42416 46 # # # # # # 

42410 24 # # # # # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # # # # # 

42432 80 # # # # # # # 

42407 79 # # # # # # # 

42428 0 # # # # # # # 

42427 64 # # # # # # # 

42418 70 # # # # # # # 

42416 46 # # # # # # # 

42410 24 # # # # # # # 

Parcel 

ID 
I 1 2 3 4 5 6 D H 

42405 92 # # # # # # # # 

42432 80 # # # # # # # # 

42407 79 # # # # # # # # 

42428 0 # # # # # # # # 

42427 64 # # # # # # # # 

42418 70 # # # # # # # # 

42416 46 # # # # # # # # 

42410 24 # # # # # # # # 

WLERA results- application 

summarizing areas by 

disaggregated model results 



Hydroperiod error assessment- 

Lake surface height frequency curve 

Bare earth DEM is +/- 15cm 

Could alter hydroperiod 

score as much as 15 points 



Validation and our confidence 

Restoration Area Area (ha) Avg Score Max Score 

Toussaint Dike 45 37 ±23 76 

Cedar Point Refuge 1 635 38 ±12 93 

Cedar Point 2 65 36 ±14 80 

Crane Creek 344 52 ±36 98 

Crane Lake Pool 2A 29 80 ±27 97 

Crane Lake Pool 2B 41 91 ±17 99 

Point Aux Peaux 40 24 ±8 75 

Blaussey Tract 105 40 ±26 99 

Howards Farms 396 74 ±27 100 

Erie Marsh 458 66 ±35 98 



Deploy through GIS web services 



How much potential coastal wetland area can be 

restored along western Lake Erie and where is 

it? (Check ) 

 

NEXT  

How much ecological and economic benefit can 

be recovered by restoring these wetlands? What 

are the benefits and costs? How do we set 

obtainable ecosystem-based restoration goals?  
 

 

 

 

 





USGS- Great Lakes Science Center 

Question: Does restoring hydrology to a coastal wetland 

reduce nutrient concentrations (and benefit other services)? 

Results: 43 kg of suspended 

total phosphorus (TP) was 

retained by this 40 ha wetland. 

1/1/13 3/2/13 5/1/13 6/30/13 8/29/13 
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Existing Landscape: 

855 hectares of functional 

coastal wetlands. 

Alternative Restoration Futures 

Restoration:  

$36 Million spent over 3 

years in WLE 

$11,000 / hectare for 

restoration 

Restoration funding scenarios:  

1) Reduced   3)  No Change 

2)  Doubled  4)  2.5 times 



Reduced funding: 2,486 ha No change funding: 4,118 ha 

Doubled funding: 7,380 ha 2.5 x funding: 10,643 ha 



Western 

Lake Erie 

Basin 

Low 

Example 

Mid 

Example 

High 

Example 

Existing 0.01% 0.10% 3.11% 

Reduced 0.04% 0.30% 9.10% 

No Change 0.06% 0.50% 15.0% 

Doubled 0.11% 0.90% 26.0% 

2.5 X  0.16% 1.29% 38.7% 

F
u

n
d

in
g

 s
c

e
n

a
rio

s
 

Percent retention (% / year) * 

Low Example: Measured mass retention of 43 kg / year at Crane Creek Pool 2B, 40 ha from Jan 1 – Aug 30, 2013. 

Kowalski unpublished data. 

Mid Example: Simulated retention of 0.79 g/m2 per year at Old Woman Creek NERR, 60 ha for March 1 – Nov 30 

1988. Mitsch and Breeder 1991. 

High Example: Measured mass retention of 3 g/m2 per year at Old Woman Creek NERR, 60 ha for Mar 1 – Sept 1, 

1988. Mitsch and Breeder 1993. 

Percent retention of total 2007 WLE TP load 

per restoration scenario 



Outcomes and Opportunity 

1. Estimated total amount of nutrient retention for 

WLE coastal wetlands. 

 

2. Found a significant data gap of nutrient mass 

retention. 

 

3. Identified a need in process modeling of coastal 

dynamics. 

 

4. Scenarios and alternative futures studies for 

planning are effective. 



Vision we are following: 

• User-friendly, powerful tools for funding 
decisions, conservation planning and 
management. 
 

• Increase our geography 
 
 
 
 

• Precise spatially explicit ecosystem 
services models  

 



Thank you! 

Questions, Comments? 

jsaarinen@ncf.edu 

 

 

mailto:jsaarinen@ncf.edu

