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Principles

General

Fish: Secure evolutionary processes,
Demographic resilience

Habitat: Maintained by ecosystem processes,
Our leverage is greatest on freshwater side

Among Populations

Replication and redundancy
System of Core 1, 2 and 3 populations

Within Populations

Abundance, productivity, diversity, spatial structure
Process—-based habitat restoration
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Obsolete Concepts:

Stationary Climate
-> Rainfall and Temperature vary year to year,
but mean and variance are stable.

Pristine Habitat
-> Pre-settlement conditions provide an objective
reference for habitat restoration goals.

The Problem of Complexity can be solved
—-> Science and engineering
can provide efficiency/capacity gains
with no unintended consequences



New Concepts:

Self-Organization

Hierarchical Structure
(Near-Decomposability)

Adaptive Capacity

Resilience
("Upside Uncertainty")



Self-Organization

Steelhead Populations
-> Evolution toward maximum fitness

Stream Systems
—-> Directional, iterative adjustment
toward minimum geomorphic work

Climate
-> Adjustment of energy stocks and flows
toward global radiative balance

People
-> Maximize utility?
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Release the Adaptive Capacity of Steelhead

Stream systems
that generate abundant opportunities for steelhead
to pursue diverse life-history pathways

within their evolutionary competence
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Stable Constraints
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Controlling Process
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Sediment Movement
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Self-Organization
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Self-Organization
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Ramping of Greenhouse Gasses

Anthropogenic:
CO:
Methane
etc.

Feedbacks:
Polar Albedo (+)
More Methane (+)
Water Vapor (+/-)
Sulfate Aerosols (-)
etc.
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Scenarios...
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CHANGES IN ANNUAL PRECIPITATION, NORTHERN CALIFORNIA

Frequency of Occurrence

75
cmiyr

From Dettinger, SF Estuary & Watershed Sci 3(1), Art 4 (2005)
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The Dynamic Stream Corridor
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The Dynamic Stream Corridor

Investment Strategy

Rebuild infrastructure after each catastrophe?
Construct hatcheries for fish?
(Labor & resources as adaptive capacity)

Predict the future and optimize for it?
(Intellectual capital as adaptive capacity)

Design resilience for whatever comes?
(Intellectual capital and
natural capital as adaptive capacity)
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