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GLAHF GOALS: 
 
To develop a consistent geographic framework that 
integrates and tracks data, facilitate data-sharing and 
integration 
 
To obtain, process and incorporate consistent bi-national 
Great Lakes aquatic habitat data  
 
To develop an ecologically based classification framework 
 
To provide public access to framework for managers and 
researchers 
 
To work with diverse advisory group for input on all key 
project decisions 
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GLAHF Spatial Framework – gridded  network 

Point of Origin 



GLAHF: Nested, Hierarchical Spatial Framework 



Great Lakes lake sub-basin and their 
associated catchments 



GLAHF Integrated Catchments 

GLAHF Integrated 
Catchments 

US NHD+ V2 – 2012 
Ontario IHD – 2012  Forsyth et al., submitted 



GLAHF Comprehensive Database 

• basin-wide 
• terrestrial & aquatic 
• biological & environmental 
• metadata 

cumulative degree-days 

upwelling 

landcover 

Administrative Boundaries - 16 
Biological – 61+ 
Environmental/Chemical - 37 
Geomorphology/Topobathymerty - 28 
Landscape - 132 
Mechanical Energy - 19 
Rivers/Hydrology - 14 
Temperature Energy - 19 
Other Stressors - 4 



0-20m depth 20-40m depth >40m depth 

Mean August Vertical Water Temperature 
2006-2011 

Source: NOAA Great Lakes Coastal Forecasting System and Hydrodynamics Model 
Beletsky et al., 2006, Schwab et al., 2009 



Harmonized Shoreline Classification 



ACOE/NOAA Coastal Lidar data 

GLAHF acquired fine scale bathymetry to better characterize nearshore habitat 
Lake Superior- Raspberry Island Lighthouse, WI Lake Michigan, Muskegon Lake,MI 

James Stack 



Site Example: Grand Island/Pictured Rocks 

Slope Rugosity 

1m Contours 30m Relief 



Buoy 45007: 
Fall 2010 

Incorporating GL Wind Data: 
Lake Michigan Fetch 

Buoy 45002: 
Fall 2010 

Andrew Layman 



 
-Directions equally weighted; 
summed 
-Does not account for buoy data 

-Fetch* % freq. of wind; summed 
-Two buoys, composite; 2006-2014 

Relative Exposure Index (Keddy 1982) 
-Two buoys, composite; 2006-2014 

Fetch Fetch * % frequency of 
wind direction 

Fetch * % frequency 
of wind direction * 
avg. wind velocity 

 Dominant 
wind pattern 

(W to E) 
appears 

 Dominant wind 
pattern (W to E) 

more 
pronounced 



GLAHF Products 



Products 
• Publicly available, basin-wide GIS database 

of habitat variables summarized on a common 
framework 
 

• Ecological Classification of Coastal & Open 
Water Aquatic Habitats 
 

• Condition assessment of coastal fish habitat 
 

• Web-based Tools 



GLAHF Aquatic Ecological Classification 



Hierarchical Spatial Classification Framework 

Watershed Coastal Terrestrial: 
shoreline to 5km inland 

Coastal Nearshore: 
>3m  to 30m D 

Offshore: >30m D 

Sub-basin  
circulation/gyres, lake management units 

Muskegon River 
Landscape & 

hydrology Eco Unit types Eco Unit types Eco Unit types 

Eco Units: soils, 
slope, land use, 
shoreline type  

Eco Units:  depth,   
temperature, 
mechanical 
energy, trib 
influence  

Eco Units: 
depth, 

Temperature, 
mechanical 

energy 

Coastal Margin: 
shoreline to 3m D 

Eco Unit types 

Eco Units: depth, 
temperature, 

mechanical energy, 
trib influence 

L Michigan 

River Pour Point  30m x 30m cells  30m x 30m cells  30m x 30m cells  1.8km x 1.8km cells  



Depth Classes 



Temperature Classes 



Mechanical Energy Classes 



Tributary Influence Classes 



Great Lakes Environmental Classification 



…..are often not used by practitioners because there is a gap between 
developers and practitioners (Uran and Janssen, 2003; Shim et al. 
2002) 

Decision Support Tools 

 Aquatic Habitat Suitability 
 Coastal Management & Planning 





Not suitable 
Somewhat suitable 
Suitable 

8335.9 
4755.6 
4755.612641.1 

Walleye habitat suitability query summary 

Suitability Map 
Not suitable 
Somewhat suitable 
Suitable 

Pandit et al, 2013:  HSI = - 0.784 – 0.07(depth) + 0.086( Temp) - 0.127( Secchi)  

Great Lakes Aquatic Habitat Explorer 
Habitat Suitability for Walleye in Lake Erie – Integrated  



What is GLAHF? 

 A spatial classification framework with 
 
 …a GIS database of georeferenced data 
 
 …for Great Lakes coastal, large rivermouth, & 
 open water habitats 
  
 …that consistently integrates habitat data 
 bi-nationally 
  
 …with a focus on nearshore and coastal areas 
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