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What’s the Problem?

• Native plants and animals are isolated in 
reserves

• Isolation can lead to genetic weakness and 
population extinction

• Most animals cannot survive in landscapes 
fragmented by roads, highways, and cities



The Process of Landscape
Fragmentation

(Bennett 2003)



(Bennett 2003)

De-fragmentation
requires the process
to go in reverse



What’s the Solution?
→ Design and construct

ecological networks

• What are they?
• Why do we need them?
• How can we plan for them?



What is an ecological network?

• Linear open space systems, such as 
greenways, that incorporate ecological 
functions

• They consist of core areas (high quality 
habitat) connected by corridors



From Dramstad et al. 1996

Corridor as conduit:

(From Noss 1993)



(Thorne 1993)

Cultural ↔ Natural

Land Cover Gradient



Planning Mechanisms

• Habitat conservation plans (HCP)
• Natural community conservation planning 

(NCCP)
• County open space plans
• City open space plans
• Local and regional flood control systems



Habitat Conservation Plans (HCP)

• Conservation plans under the federal 
Endangered Species Act that mitigate for 
development on habitats occupied by 
threatened and endangered species

• HCPs range in spatial extent from a single 
property to multiple counties.



NCCP Act 2002 Revision

• Section 2820 of the Act 
• Specifies conservation planning principles 

for reserve systems



(4) The development of reserve systems and conservation measures in the
plan area provides, as needed for the conservation of species, all of the
following:

(A) Conserving, restoring, and managing representative natural
and seminatural landscapes to maintain the ecological integrity of
large habitat blocks, ecosystem function, and biological diversity.

(B) Establishing one or more reserves or other measures that
provide equivalent conservation of covered species within the plan
area and linkages between them and adjacent habitat areas outside
of the plan area.

(C) Protecting and maintaining habitat areas that are large enough
to support sustainable populations of covered species.

(D) Incorporating a range of environmental gradients (such as
slope, elevation, aspect, and coastal or inland characteristics) and
high habitat diversity to provide for shifting species distributions
due to changed circumstances.

(E) Sustaining the effective movement and interchange of organisms
between habitat areas in a manner that maintains the ecological
integrity of the habitat areas within the plan area. 

NCCP Act Revision 2002



California’s Wildlife Action Plan

(Bunn, et al. 2006)



Action Plan Recommendations (1)
(Bunn, et al. 2006)



Action Plan Recommendations (2)

(Bunn, et al. 2006)



Action Plan Recommendations (3)

(Bunn, et al. 2006)



Floodway Planning

• Flood channels are an interconnected system
• They achieve “connectivity” in the landscape
• Redesign of floodway system
• Climate change

– Higher intensity storms



Hydrologic Networks in the 
Central Valley

Major
Rivers
& Creeks Hydrologic

Basins



Historic and current 
distribution of 
Elk and 
Pronghorn in 
California

(JSA 1987)(photo by Bob Gress) 



Current and historic distribution of
Cervus elaphus nonnodes (tule elk)



Conclusion

• Regional planning of open space is the best chance 
of restoring connectivity in cultural landscapes
– A hierarchical open space system would allow planning 

for a range of movement needs by various species of 
concern

• A proactive NCCP-like program is needed to 
coordinate multi-jurisdictional open space 
planning across county and city boundaries for 
implementation on a local basis
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