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Conceptual Models:

¢ Communicate - diffuse
knowledge about
complex systems

® Organize understanding

® Enforce systematic
thought

® Formulate hypotheses
® Plan assessments

® Precursor to simulation
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CONDITIONS &
PROCESSES

Pallid Sturgeon Life-History

Conceptual Model
(Wildhaber and others, 2007)
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Platte River Recovery Implementation Program

SDHF increases Ability to balance SDHF stream
bar height sediment budget power capable
Sandbar Braided of exceeding coslt
SDHF raises | | Persistence | | Aggradation & | | Morphology ""“;:'r“ghg‘::j:wld metrics
green line degradation 760 feet wide

Channel morphology Water surface stage, timing,
ﬁﬂa::::b'::::::el;i (planform, W/D ratio, grain size, duration, frequency,

aggradation / degradation, etc.) magnitude, rate of change
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Properties

A conceptual model should be:
Generic
Specific
Comprehensive
Focused, parsimonious
Simple
Sufficiently realistic
Efficiently developed
Inclusive and organically developed

ZUSGS
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NATURAL DRIVERS
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Essential Ecosystem

/
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Characteristics:

Harwell and others, 1999

Lubinski and Barko, 2003
Jacobson and Galat, 2008 ‘

TIER 1 EECs IHydrology

Increasing Cost

\ ACTION /

v v v vy ¢
Channel
Morphology Sediment Biogeochem-

and Transport istry
Hydraulics

\

Increasing
Uncertainty Social.
TIER 2 E .
Increasing
Relevance Very Not-so
Precise Precise
Social-
TIER 3 EECs Economic Biota
Values

ZUSGS

Social-Economic “Natural”
Ecosystem Services



MEASURES

\ ACTION

\ RESTORATON

/

/

v

TIER 1 EECs Hydrology

\ A /

Channel

Morphology

and

Hydraulics

Sedi
Tran

ACRE-FT
MEGAWATT HOURS
TIER 2 EECs INUNDATION MAPS

Social-
conomic
tenefits

1

TIER 3 EECs MONETARY
REVENUE

bocial-
onomic
/alues

Social-Economic

= USGS

Ecosystem Services

Hal

CHANNEL DIMENSIONS

SEDIMENT TRANSPORT

ENVIRONMENTAL FLOW
COMPONENTS

DO, PH, ORGANIC FLUX

_——"

WEIGHTED USABLE
AREA OF LIMITING
HABITAT, TEMPORAL &
SPATIAL

Bi

“Nat

POPULATION METRICS,
AGE & GROWTH,
COMMUNITY METRICS,
DIVERSITY, HEALTH,
INTEGRITY




Shallow-Water
Habitat
Restoration

Side-Channel
Chute at Lisbon
Bottom, Missouri
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Application to
Shallow-Water
Habitat
Restoration
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Summary: Conceptualizing and
Communicating Ecological River
Restoration

CEMs benefit from including:

Separation of natural & social-economic
drivers

Fluxes & changes of fluxes: magnitude,
frequency, duration, timing, rate of change

Hard constraints: natural and engineered

History: lags, complex responses -
especially when sediment iIs involved.
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Summary: Conceptualizing and
Communicating Ecological River
Restoration

CEMs benefit from including:

Comprehensive structure of EEC’s
stimulates questions and hypotheses that
may not be readily apparent, surprises

Hierarchical structure of EECs and metrics
that enforces consideration of cost:benefit
and value of cause & effect information

Parallel "natural” pathway and social-
economic pathway to consider tradeoffs
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Stream Restoration

Shameless in Dynamic Fluvial Systems:

Advertisement

Jacobson and
Berkley, 2011

IN

Simon, Bennet,
Castro, Stream
Restoration In
Dvynamic Fluvial
Systems
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