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Definition of “Urban”
• The European landscape 

convention recognizes 
two major classes of 
landscape, natural and 
anthropic, the latter 
being urban (European 
Council 2000).

• Urban Habitat Quality 
Index evaluates natural 
areas versus built areas

Urban Natural

Urban Built



Urban Matrix in built areas –
Metric: Impervious Surface



http://www.sfindicatorproject.org/
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San Francisco Indicator Project



Relative
Biodiversity 
in Metro 
Vancouver –
similar to 
impervious 
surface map 



Urban Natural Areas –
Habitat Quality Index

Byrne Creek Ravine,
Burnaby



Relationship of percent impervious 
surface to stream health

Bauer and Loeffelholtz (2004) 



Threshold –
Ecological Memory
(Sun et al. 2014)



Other Qualitative 
Indices

Proper Functioning 
Condition

US Department of Interior



Threshold Study 
Sites – U Vic:

Urban –
Mid (Transition)

- Natural

Urban

Mid Natural
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Low trophic-level microarthropods

Fig. 4 Low trophic-level soil microarthropod abundance from two soil depths (<1cm, 1-
2cm) at urban, mid and natural habitats on the University of Victoria campus, British 
Columbia. Gray shading indicates a significant difference (p < 0.05) between urban sites 
and mid-urban sites or urban sites and natural sites. Open circles are outliers.



Oxford Study Sites
1. Aston’s Eyot
2. Magdalen College
3. Port Meadow
4. Burgess Field
5. Wytham Wood



Site Overview



Aston’s Eyot
Ornamental

European Ash Forest Plantation



Anthony Fisher at Badger Sett
- badgers arrived 8 years ago



Browse Line from Muntjacs



Pollarded Crack Willows (120 yrs) Along Thames
Water voles eaten by mink (liberated from farms) 

gone since 1996



Port Meadow
Transitional



Stewardship



Untilled Since 1200
Microbial Signatures of Ancient Habitats

Harris 
and Hill 
1996



Graylag Geese



Flooded Lower End of Meadow



Port 
Meadow 
with 
Burgess 
Nature 
Park
Ornamental



Sign to Nature Park



Ditch by 
Nature Park

Grass Hummocks 
in Nature Park



Magdalen College
Transitional



Cloisters
Collared Dove, Wood Pigeon



Fallow Deer
Herd 300 years old





Wytham Woods
Oxford University Research Forest 

Ancient Woodland Ecosystem
Functional



Woodlands at Back of Parish
90% Natural Regeneration is European Ash



Ditch and Bank to Keep Cattle from Wood
Hundreds of years old - Need trees for materials

Evidence of Permaculture – Zone 5



Metrics for Urban 
Natural Habitat Quality Index 

General Categories of Metrics and # of Variables

Indicator 
species (3)

Primary 
productivity 

(1)
Spatial 

Structure (6)

Disturbance
(4)

Stewardship 
(1)



Indicator Species:
Large Mammalian Herbivores - Deer

Score Description
0 - none
1  - a few
2 - several
3 - common
4 - abundant
5 - hyperabundant



Indicator Species:
Large Predator – European badger

Score Description
0 - none
1 - individual
2 - population new to area
3 - present <5 years
4 - established 
5 - large setts Nigel Fisher – Conservator Wytham

Woods



Primary Productivity:
Visible Biomass

Score Description
0 - very little
1 - grazed grass
2 - lush field
3 - field with shrubs
4 - immature forest
5 - mature forest stand



Spatial Structure:
Patch Size (ha)

Score Description
0 - <10 
1 - 10-20
2 - 20-100
3 - 100-300
4 - 300-500
5 - 500-600



Spatial Structure: 
Connectivity

Score Description
0 - no connections
1 - street trees
2 - boulevards
3 - pocket park stepping 
stones
4 - riparian connection
5 -contiguous with 

adjacent habitat



Disturbance:
Buffering

Score Description
0 - none
1 - adjacent to development
2 - development within 100 m
3 - development within 200 m
4 - development within 300 m
5 - no nearby development



Disturbance:
Invasive Species

0 - mostly invasive
1 – large patches of 
invasive species
2 - invasive species 
common but don’t form 
patches
3 – small patches of 
invasive species
4 – few invasive species
5 – none



Ecological Restoration:
Stewardship

Score Description
0 - none
1 - volunteers with few 
resources
2 - volunteers with good 
resources
3 - volunteers with 
established programs
4 - paid maintenance staff
5 - paid staff and 
development programs



Comparison 
of Oxford 

Study Sites

Habitat Quality Scores

Scale 
0 – none 5 - excellent



Overall Habitat Quality of Oxford Sites (%)
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