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Relationship Between Societal Goals and Scientific Endpoints
and Measures in Ecological Assessments
(Gentile and Harwell 1996)

R GOALS

System sustainability
and health

ENDPOINTS
Ecosystem attributes of
ecological and/or societal
Importance

MEASURES
Societal Direct measures

Relevance Ml of system stresses and

responses

Scientific Relevance >



Conceptual Model Development



Conceptual Model Definition

A graphical, text, and spatially explicit representation
of potential causal linkages among human activities;
sources; patterns of disturbance and stress;
co-occurring ecological receptors/systems;
and ecological endpoints and measures that describe
the spectrum of potential stress-effect relationships



Conceptual Model Benefits

Provides explicit expression of the assumptions
and understanding of the system

Reduces the dimensionality of the problem

Invaluable tool for learning, communicating, and
consensus building

Explicitly describes the linkages among sources,
stress, and the ecological components at risk

Template for generating predictive risk hypotheses



Linkages Between Societal Drivers, Stressors, and Effects
(Gentile and Harwell 1996)

Societal Drivers

v

Environmental
Stressors

Ecological
Effects




Conceptual Model Format

Societal Drivers
(Landscape Activities)

System Disturbances and Stresses

l

Stress Regime/Exposure Pathways

Disturbance/Stress Co-occurrences with
Ecological Systems @ Risk

Primary/Secondary Ecological Effects
(Proposed Causal Linkages)

2

Ecological Endpoints

Measurements



Watershed Physical Stress Model

| Disturbances | Primary | Effects Pathway I Habitats/Systems I Endpoints
Stressors at Risk
Fish Community
MineW orkings |———————| Altered Stream Altered Stream > Structure/
— Hydrology N Morphology Riverine Function
Decreased pool habitat Fish
Decreased run habitat Benthic Riverine Invertebrate
Waste Rock  |——> Decreased riffle habitat invertebrates —> | Community Structure/
Birds Function
Decreased cover 3
) Destabilized banks Periphytron
Sediment > . N
Tailings I > Loading Barriers to migration | > | Spawning Habitat
A
Mine/Mill ————> —> | Overwintering  Habitat
Structures
> Altered —> L——>| Riparian
A Erosion > Plants
Other Process > Soil —> | Riverine Migratory
Wastes A > microbes Routes
Soil b
invertebrates > A -
i — . Riparian V. _egetation
Vegetation Altered T errestrial Wildlife » | Diversity of Structure
Management > A > Habitat and Composition
Riparian
Encroachment Loss of landscape
mosaic Riparian and
Fire | > 4 Loss of connectivity L < Upland Migratory
Loss of wildlife habitat Corridors
Loss of soil structure/
W aterborne Log function Upland Soil and Sediment
Transport (past) Removal of > Changed species ——— [—> | Quality and Function
Soil and > composition "
Sediment Soil
microbes
L ———
Roads and Invertebrates Landscape Mosaic
Railroads = >
Wildlife
Hydrologic Forest Community
Modification | Alters Soil L Structure/
> ers .0|. > Function
Productivity
Housing and .
Urban > [r— Selected Species
Development
Increased Export
Septic/W aste Increased Sediments See Issues
Disposal > | Nutrients to Nutrients See T able Statement
Systems Stream
Solid Wastes
Draft Upper Watershed Physical Stressors CSM

141598.05.04 « Physical Stressors CSM.FHS « 4-17-98 WL




THE SOUTH FLORIDA LANDSCAPE




THE SOUTH FLORIDA ENVIRONMENT:

* Over 6 million people along narrow
coastal ridge

* Rain-driven hydrology with largeinter -
annual variability

» Extensive water management system

* Diverse mosaic of plant and animal
communities

e Multipleland uses

» Connectivity to coastal ecosystems

1992 Satellite Image
Canal Structure SFWMD Canal




Anthropogenic Changes

« CONNECTED HABITATS

 INTEGRATED NATURAL
HYDROLOGY / SHEETFLOW

« NATURAL HYDROPERIOD
e LOW NUTRIENTS

_
RESTORATION

GOALS

* FRAGMENTED HABITATS

* MANAGED HYDROLOGY /
REDUCED FLOW / PULSED

RELEASES
« ALTERED HYDROPERIOD
* HIGH NUTRIENTS




Framework for Societal
and Ecological Sustainability (Harwell etal. 1996)

Societal
Preferences Present
System

Goal Selection
Future
\{ System
Natural-Human
\ / Changes
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Everglades Defining Characteristics

Large spatial scale

Dynamic water storage/sheet flow

Natural hydroperiod

Habitat heterogeneity/connectivity

Oligotrophic water quality



Scenario C



Governor's Commission
Preferred Alternative
(Schematic)

HIOREDOMERA

"i* L

Re-satablishment of Matural Flow
Reammranon

Water Sorage

Soll Subsidence Conmol

Wawer Preservation Areas
Seapage Contnol

SFWMD Canais

Aguiter Stwage aBnd Racovery



| TWO MANAGEMENT SCENARIOS |
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BISCAYNE BAY

 Shallow, subtropical estuary with
depthsof 1-3m

e Benthic habitats dominated by
seagrasses and har d-bottom
communities. Coastal habitats
dominated by mangroves

e Supportsrecreational and
commercial fisheries

e Has undergone important changes
in hydrology in the last 50 years

e Potential effectsfrom restoration




BISCAYNE BAY HABITATS

SEAGRASS COMMUNITIES

MANGROVES

HARD-BOTTOM COMMUNITIES




PREDATOR
REMOVAL

Biscayne Bay Conceptual M odel

HARVESTING BOATING LANDS‘S\éVATER STORMS
1 = C
! | I
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PHY SICAL NDED
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—— T KICREASE
INCREASED
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CLIMATE
CONDITIONS

N

SOUTH
FLORIDA
WATER
MANAGEMENT
MODEL

Modeling Framework

CMEA
Biscayne Bay
Hydredynamics
M odel

/

MANAGEMENT
SCENARIOS

Seagrass
M odel

Sponge
M odel

Mangrove
M odel




Hydrodynamics
Movie
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Framework for Societal
and Ecological Sustainability (Harwell etal. 1996)
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Framework for Ecological Risk Assessment
(EPA 1992, 1998)

Problem Formulation
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Stressors  Effects
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Risk Characterization

Communicating Results to the Risk Management

Risk Management and Communicating <
Results to Interested Parties




Problem Formulation

Source - Stressor Ecosystems Ecological
Characteristics Potentially Effects
at Risk

Planning
» Goals

_ _ Data Acquisition
+ Context Endpoint Selection Verification and

* Scale . Monitoring
° ReSOUFCGS Assessment
e Measurement

Conceptual Model

e Causal pathways
* Risk hypotheses

v

Analysis Plan

ANALYSIS



Linkages Between Societal Drivers, Stressors, and Effects
(Gentile and Harwell 1996)
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Stressors















