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Measures

• Summarize information 

• Provide few, simplified attributes to evaluate 
status and change of biodiversity feature 
viability/integrity, threats, conservation 
management, strategy effectiveness

• Communicate situation to a broad audience
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UPPER MISSISSIPPI RIVER WATERSHED
SPECIES FEATURES



ECOSYSTEM
TYPES



At least one population 
of 102 species 
(78%)

45% meeting overall
distribution & abundance
targets

At least one example
of each ecosystem type
within each EDU





Measuring Strategy
Effectiveness

“Are the conservation
actions we are taking having

their intended impact?”

Questions Application Approach

Assessing Status
“How is the biodiversity we 

care about doing?”
“Are threats to 

biodiversity changing?”

“Is the capacity to improve 
conservation changing?

Project
Status

Project
Effectiveness

Conservation 
Action Planning 

(CAP or 5-S)

Ecoregional
Status

Major Habitat 
Analyses,  

Ecoregional
Assessments & 
Status Measures



Viability A (High) B (Medium) C (Low) ?

Threats insignificant
or no threats low medium high

Conservation Management very good good fair poor/none

Effective Conservation high moderate fair poor/none



Viability A (High) B (Medium) C (Low) ?

Threats insignificant
or no threats low medium high

Conservation Management very good good fair poor/none

Effective Conservation high moderate fair poor/none



Viability/Integrity Criteria

• Size (population size, ecological system area, 
stream length)

• Condition (age-structure, indices of biotic 
integrity, SA scoring system, presence of 
exotic species, status of critical key ecological 
processes, flow, etc)

• Landscape Context (buffer and catchment
condition: land cover/use, dams levees, etc.)



Threats Criteria

• Severity: How severe is the threat to 
impacting the viability/integrity of a 
biodiversity feature?

• Scope: How wide spread is the threat?

• Immediacy: Current/Future 



Commonly Used Landscape Attributes for Evaluating Condition, 
Landscape Context and Threats

(Often done for catchment and buffer)

Future Threat

• Population Growth
• Planned Dams
• Resource Extraction Leases
• Point sources of pollution 

(risk)
• Estimated Water Demands
• Climate Change

• Condition/Landscape Context

• Natural Cover
• Agriculture Type and Cover
• Impervious Cover
• Urban areas
• Human Population Density
• Dams
• Road Density
• Road Crossing Density
• Connectivity







Freshwater
Ecological Systems
Of the S. Atlantic
Coastal Plain
Ecoregion





Highland Rim, Coastal Plain, and Ridge and Valley creeks in the Tennessee Cumberland Basin.









Conservation Management and 
Effectiveness

• Protected Areas (IUCN categories, others)
• Managed Areas
• Management practices: e.g.Water

Management,  
• Enabling Conditions: Policies, Laws
• Need to evaluate not only type of 

protection/management, but effectiveness of 
management



Coverage IUCN

I II III IV V IV NONE

Coverage GAP

I II III None

Coverage other Conserved areas

? ? ?

MANAGEMENT EFFECTIVENESS

LEGAL MONITOR PLAN RES USE RESORS IMPL

status res. needs mgmt plan rec staffing law enforc

dispute monitor inventory harvest funding threat work

objective data use particip. zoning infrastruct key activit.



Sowa et al. 2005



Sowa et al. 2005



Sowa et al. 2005



Sowa et al. 2005



Sowa et al. 2005



Integrating all measures: 
Biodiversity, threat and conservation status



Integrating all measures: 
Biodiversity, threat and conservation status



Integrating all measures: 
Biodiversity, threat and conservation status

“Effective 
conservation”
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UPPER MISSISSIPPI RIVER WATERSHED
SPECIES TARGETS



ECOSYSTEM
TYPES



At least one population 
of 102 species 
(78%)

45% meeting overall
distribution & abundance
targets

At least one example
of each ecosystem type
within each EDU



100%

91-99% 10%

81-90% 5%

71-80% 10%

61-70% 10% 10%

51-60% 10% 30%

41-50% 30%

31-40% 9%

21-30% 5% 30%

11-20% 36% 30%

1-10% 30% 45% 25%

0 10% 40% 25%

Birds Mammals Amphibs. Insects T&E Species Ecosyst TOTAL

% Target
achieved

% Biodiversity Feature/Group Meeting Targets



Unit of Measurement

Lotic
Length, % of stream?
Buffer?
Catchment?

Length, % of stream within an ecosystem?
Number of ecosystems/length of stream



Unit of Measurement

Lentic/wetlands
Number of lakes/wetlands?
Area/size of lakes/wetlands?
Number of lake/wetland area/size 
classes?
% of lakes/wetlands



Unit of Measurement

Units stratified within freshwater ecoregions
and finer-scale classification units?

Connectivity?

Continuity?





Lake Macrohabitats



An example of four sizes of freshwater landscape ecosystems

> 10000 km2

(large rivers)

0 – 100 km2

(headwaters 
and creeks)

100 – 1000 km2

(small rivers)

1000 – 10000 km2

(medium rivers)
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