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Systematic Survey: Identifying lands important 
to biological conservation in Michigan

• Identify areas important 
to biodiversity using 
GIS models 

• Do models utilizing 
existing landcover data 
sets and landscape 
metrics accurately 
identify these areas?

• Field test the models



Assessing Michigan’s Biodiversity

• MNFI has focused on rare 
species and high quality 
examples of natural 
communities 

74 natural communities

417 plants 233 Animals



But what about the rest? 

• Common species
• Successional communities
• Ecological processes

We need to develop methods by which to measure 
biodiversity in a variety of landscapes



Indicators of structural and functional 
biodiversity

• MNFI Ecologists researched and developed a 
list of structural and functional indicators of 
biodiversity
– Existing literature is heavily concentrated on upland 

forests
– Structural diversity of grasslands and wetlands is less 

well studied

• Indicators were selected to provide measures of 
landscape context, present condition, and 
successional trends



Indicators of structural and functional 
biodiversity, cont.

• Natural community types with similar vegetation, 
structure, and ecological functions were grouped 
into natural community classes
– 11 classes derived for our study area (Newaygo 

County)
– Number of indicators per class ranged from 6 to 14, 

with forested ecosystems generally having a higher 
number of indicators

• Indicators may be broadly applicable or specific 
to particular natural community types 



Examples of broadly applicable indicators

Vegetative structure

Soil disturbance

Invasive species abundance



Examples of class-specific indicators

Open-grown savanna trees

Stream morphology

Conifer regeneration



Field survey methods

• Plots of 5-ha or 10-ha were randomly placed in 
four natural cover types, based on the IFMAP 
LU_2000 landcover data set.  
– Upland: forest, grassland/shrub
– Wetland: forested, non-forested

• Each plot classified in the field to one of the 11 
natural community classes

• Each indicator measured on a scale of 1 (poor) 
to 4 (excellent) in each plot based on a meander 
survey



Example scorecard

Description of 
metric

4 = Poor

Description of 
metric

3 = Fair

Description of 
metric

2 = Good

Description of 
metric

1 = Excellent

Presence of 
drains, 
ditches, 
channels, 
roads

Hydrology
ABIOTIC 
CONDITION



Preliminary results
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• Lowland forests score 
higher than upland 
forests or grasslands

• Sites previously 
identified as being of 
conservation 
significance score 
higher than randomly 
selected sites



Discussion and Future Direction

• Categorical metrics allow rapid assessment of 
ecological integrity at the landscape scale

• Revise metrics as necessary

• Test approach by quantitatively scoring 
indicators

• Compare data with species data collected by 
other disciplines

• Utilize results to improve modeling approach
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