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Riparian “Buffer”
• Importance of the riparian habitat

– Species habitat

– Stream temperature

– Bank stabilization

(University of Arizona)
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short-term surface water storage, long-term surface water storage, maintenance of a high water table, transformation and cycling of nutrients, retention and removal of dissolved elements, and accumulation of inorganic sediments




Riparian Habitat

• Biodiversity:
• Ecosystem services: plant diversity 

• Riparian plant diversity: wildlife diversity

• Vegetation linked to macroinvertebrate 

diversity/ abundance
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39.58% strongly correlated
Define trophic levels

Very important as we will use plant diversity to quantify habitat condition




Restoration on Diversity

• Studies show increases in species diversity

• Vascular plants (+45%) (Meli et al., 2001)

• Biodiversity rarely reaches predegradation

levels
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Meli et al. these numbers are compared to pre-existing vegetation before restoration. 
vertebrates (+53%)
vascular plants (+45%)
terrestrial (+17%) 
aquatic (+15%) invertebrates 




Objectives
A. Create an index to assess riparian habitat 

quality in a southeastern Alabama

B. Reflect both flora, fauna, and stability 
components of habitat in the index

C. Calibrate the index in D’Olive watershed

D. Assess capability to distinguish site category
A. Compare Index stability to Pfankuch/ NBS

B. Compare Index capability to assess habitat quality 
to Simpsons Index



Existing Indices
• Riparian Quality Index

• spatial distribution of vegetation and lateral 
connectivity focus
• does not capture environmental sensitivities in 

microenvironments 

• Index of Biological Integrity
• Cumulative environmental impacts as 

determined through macroinvertebrate, fish, 
and algae samples
• not calibrated in study area
• Requires intensive field work



Index Criteria
• Minimize field component

• Specific to the region

• Minimal weighting of all factors

• Able to distinguish between poor, moderate 
and good site conditions

• Created specifically for Restored Urban 
Streams



Index Components
• Buffer Width

• Protected by legislation
• Southeastern United States:

• 12.1m intermittent streams
• 19.4 m large streams 

• Bank Erosion Hazard Index (BEHI)
• Subjective index to rate erosion risk 
• Erosion is essential part of stream life
• Taxon diversity found greatest during intermediate 

rates of sedimentation/deposition 



Index Components
• Canopy Cover

• Stream shading
• Light attenuation
• Provides organic matter/biogeochemical elements 

to system
• Tree Basal Area

• Average area occupied by trees
• Bank Root Density

• Stability measure of streambank
• Objective measure
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This directly relates to differing biochemistry between native and exotic species which can introduce changes in habitat quality by changes nutrient input resulting from degradation.
Exotic species leaves have higher cellulose, lower nitrogen and lower chemical inhibitors which negatively impacted microbial decomposition of the organic matter



Index Components
• Leaf Litter

• Primary source of nutrients/minerals to system
• Structural Complexity

• Vertical structure increases habitat complexity
• Increased complexity allows for increased carrying 

capacity
• Presence of Non-Natives

• Display human impact on urban streams



Field Data
D’Olive Watershed Restoration sites
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Field Data
D’Olive Watershed Restoration sites
Field Data Collected:
• BEHI
• NBS
• Vegetation Survey (Overstory, understory, 

streambank cover)
• Longitudinal Stream Profile
• Riffle Cross Section Geomorphology
• Root density analysis



Habitat Condition
Poor  (1) Moderate (2) Good (3)

Buffer Width 3,4, 5, 
6,7,14,15,18 low (0-10m) moderate (10-20) high (>20m)

BEHI1, 10, 11, 14, 15 high- extreme (29.6-
50) moderate (20-29.5) very low -low (5-19.5)

Canopy Cover12 high (89-100%) low (30-50%) moderate (51-88%)

Tree Basal 
Area9,12,13

very high (>100) moderate (71-100) low (<70)

Bank Root 
Density2,14

low % (0-29%) moderate (30-55%) high percent (55-
100%)

Leaf Litter8, 14 very low or very high 
(0-10%,>90%)

Low-moderate
(11-39%)

moderate-high 
(40-89%)

Structural 
Complexity14, 16

low (1 stratum) moderate (2 strata) high (>2 strata)

Non-Native 
Species Present

Yes (1) No (3)
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Buffer width numbers: higher fish species diversity whereas smaller forest buffers (0-10m, 10-20m) had higher abundances of pollution tolerant fish species and less intolerant species 
population diversity and density increased with forested buffer width and that buffer width for terrestrial organism diversity is larger than that needed for aquatic organisms (from 25m to 800m in width)
In fact, one study showed that 90% of all bird species were located within 150-175m of the streams and that 90% of plant diversity was within 15m of the stream 

BEHI
The bank erosion hazard index (BEHI) has been linked to species diversity in that areas with low BEHI showed higher diversity and abundance counts 
The bank erosion hazard index (BEHI) has been linked to species diversity in that areas with low BEHI showed higher diversity and abundance counts via correlation
Studies suggest that habitat complexity was important in community stability as stable streams (low BEHI) were linked with higher macroinvertebrate abundance

Canopy Cover
Higher macroinvertebrate and fish abundances have been correlated with higher tree densities and smaller canopy covers of forest regeneration stands following timber harvest 
This suggests that moderate light attenuation through the canopy may be most efficient in excellent habitat conditions
sites with a lower canopy cover (83%) had higher species abundance than the higher reported canopy cover of 95%. 
AKA moderate is preferred to low/high

Tree Basal Area
Animals and timber 13.7-16 m2ha-1
Optimal wildlife habitat basal area is less than 60 square feet per acre whereas forests with basal areas higher than 100 square feet per acre show negative impacts in overcrowding, resource competition, and disease outbreak 

Bank Root Density 
High root density shows increased veg and increased stability which improves habitat stability
Low root density means easier to erode (grass v trees as example)

Leaf Litter
Very low means not enough BGC input
Very high means:
Low or other is moderate habitat quality 
Moderate to high shows excellent condition

Structural Complexity
light attenuation to the forest floor, changes in nutrient levels and photosynthetic activity which can in turn provide or dissuade terrestrial wildlife feeding 


NonNative Plants

(SOURCE)
Stewart et al, 2001
Simpson et al, 2013
Nislow and Lowe, 2006
Nislow and Lowe, 2006;  MI Wildlife, Fisheries, and Parks

Majority should be moderate condition
Poor: 7-12
Moderate: 13-20
Good: 21-24




Data 
SITE NAME VISIT INDEX VALUE CATEGORY
JBD 1 17.0 MODERATE
JBD 2 14.0 MODERATE
J41-2 U 1 17.0 MODERATE
J41-2 D 1 18.0 MODERATE
J41-2 D 2 18.0 MODERATE
TCC 1 16.0 MODERATE
JBC 1 17.0 MODERATE
JBC 2 17.0 MODERATE

Score 7-13 Score 14-19 Score 20-24



Future Direction

Assessing Index capabilities:

• Determine if index is able to identify poor 

habitats qualitatively (visit 3)

• Compare results to other stability/habitat 

metrics (i.e., Pfankuch, NBS)

• Compare results to Simpsons diversity index 
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Assessed sites using index
Assessed sites using pfankuch index as comparison for stability 
Assessed sites using NBS as comparison for stability
Assessed diversity using Simpson’s index of overstory vegetation
Compare Results of all 4 and degraded sites to Yancey comparable
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QUESTIONS?
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