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Habitat Suitability Modeling

Scientists at the Florida Fish & Wildlife Research Institute
have developed spatial habitat suitability models (HSM) 
using geographic information systems (GIS).  

Habitat Suitability Index (HSI) models were developed by
the U.S. Fish and Wildlife Service in the early 1980’s as 
part of the Habitat Evaluation Program.

HSM allows scientists to predict spatial distributions  and
relative abundance of species at various life stages using
abundance indices associated with mapped habitat layers.







Environmental data used to create 
habitat maps of each of these 
physical factors...
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Habitat suitability modeling (HSM) is conducted across all the cells to 
create maps for each species life stage.  Predicted maps are created by 
computing the geometric mean of the suitability values within grid cells 
assigned to the habitat layers in the GIS

Spatial Analyses



Fall, Adult Pinfish, >=100 mm SL, Tampa Bay CPUE
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OBJECTID*OBJECTID*OBJECTID*OBJECTID* ZoneZoneZoneZone ObsMNGCCPUEObsMNGCCPUEObsMNGCCPUEObsMNGCCPUE MinMinMinMin MaxMaxMaxMax StdStdStdStd CountCountCountCount

1 Low 0.00000395 0 0.00063234 0.00004999 160

2 Moderate 0.00124502 0 0.06753790 0.00579977 546

3 High 0.00474585 0 0.28758169 0.01569988 1156

4 Optimum 0.01352631 0 0.37305171 0.03247579 283

OBJECTID*OBJECTID*OBJECTID*OBJECTID* ZoneZoneZoneZone PredMNCPUEPredMNCPUEPredMNCPUEPredMNCPUE MinMinMinMin MaxMaxMaxMax StdStdStdStd

1 Low 0.00012005 0 0.00098167 0.00027074

2 Moderate 0.00179888 0.00099114 0.00197895 0.00015639

3 High 0.00231815 0.00197904 0.00296398 0.00021408

4 Optimum 0.00336739 0.0029695 0.00395793 0.00017412

Mean CPUE (x10) vs HSM
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OBJECTID*OBJECT ID*OBJECT ID*OBJECT ID* ZonesZonesZonesZones LowGCCPUELowGCCPUELowGCCPUELowGCCPUE HighGCCPUEHighGCCPUEHighGCCPUEHighGCCPUE CellCountCellCountCellCountCellCount Hec taresHec taresHec taresHec tares PercentPercentPercentPercent

1 Low 0 2.499999 67240 2040.0616 2.10

2 Moderate 2.5 4.999999 682474 20706.2611 21.4

3 High 5 7.499999 2173216 65935.3734 68.1

4 Optimum 7.5 10 264546 8026.32564 8.29
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Transferability

Suitability values from Tampa Bay were used with habitat 
layers from Charlotte Harbor to predict species 
distributions in Charlotte Harbor.  Abundance data from 
Charlotte Harbor also were transferred to Tampa Bay. The 
approach can be used to predict conditions in other 
estuaries lacking long-term fisheries monitoring.



Data logger

Scientists used a data logger to map the following 
environmental conditions: temperature, salinity, and 
dissolved oxygen. Data were then interpolated by 
GIS staff to create raster-based habitat grids to 
support habitat suitability modeling.
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Juvenile Pinfish
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Low 0.55 0.07 0.05

Moderate 2.96 0.80 2.05

High 82.00 39.80 84.10
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The graph shows how suitability for juvenile pinfish 
changed over three time periods.  High salinities (30-34 ppt) 
dominated during August 2002.  The percentage of the total 
optimum area in Rookery Bay declined during July 2003 
associated with a reduction in salinity (26–29 ppt).



























Verification of Observed Mean CPUEs
From HSM Analysis September 2004



Summary
Spatial methods using GIS have been developed to map habitats and conduct 

habitat suitability modeling (HSM)

Environmental data points were interpolated to produce maps of water-column 
and benthic habitats

Catch rate data from fisheries-independent monitoring and the shrimp fishery 
were used to fit suitability index functions across environmental gradients

The abundance-based indices were linked to grid-based habitat layers in the GIS.  
The geometric-mean algorithm was used to spatially average the indices to 
produce predicted HSM maps.

The research has been used to spatially predict the spatial distributions and 
relative abundance of fish and invertebrate species in estuaries and pink shrimp 
on the west Florida Shelf. 


