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Introduction

The Ecosystem Health Indicators provide a structured framework for monitoring ecosystem

integrity, function, and resilience across diverse contexts. This tool integrates scientific metrics
with traditional ecological knowledge to create holistic assessment systems that respect multiple

ways of knowing while providing rigorous, comparable data for governance decisions.

By establishing clear indicators that bridge Western scientific and indigenous knowledge systems,
this tool supports implementation of the Environmental Stewardship Framework's core principles

of sustainability, science-based decision-making, inclusivity, and adaptability. The indicators
enable communities to track ecosystem changes, evaluate governance effectiveness, and make

evidence-based decisions about stewardship approaches.

Core Indicator Categories

Biodiversity Indicators

Sustainability, Interoperability

Key Metrics:

Species richness and abundance

Presence of indicator/keystone species

Native species retention percentage

Ecological community composition

Genetic diversity within key species

Invasive species presence and impact

Traditional Knowledge Integration:

Cultural keystone species monitoring

Traditional seasonal indicators

Elder-identified biodiversity changes

Historically documented species presence

Indigenous classification systems

Ecosystem Function Indicators

Science-Based, Knowledge Integration

Key Metrics:

Primary productivity rates
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Nutrient cycling efficiency

Soil health and fertility metrics

Water filtration and retention capacity

Carbon sequestration rates

Energy flow through trophic levels

Pollination effectiveness

Traditional Knowledge Integration:

Traditional harvest yield patterns

Indigenous soil quality assessments

Water quality indicators from traditional knowledge

Seasonal cycle observations

Traditional ecological relationship mapping

Ecosystem Structure Indicators

Sustainability, Interoperability

Key Metrics:

Habitat connectivity percentages

Structural diversity measurements

Vegetation density and stratification

Soil structure and composition

Waterway morphology

Landscape pattern diversity

Edge effect measurements

Traditional Knowledge Integration:

Traditional landscape pattern knowledge

Cultural landscape features

Indigenous habitat classification

Traditional knowledge of connectivity corridors

Historical structural baselines from oral histories

Resilience Indicators

Adaptability, Risk-Aware Design

Key Metrics:

Recovery rate after disturbance

Diversity of response traits

Functional redundancy within systems

Resistance to invasive species

Adaptive capacity measurements

Climate impact buffering capacity

Disturbance regime integrity

Traditional Knowledge Integration:

Traditional knowledge of past recovery patterns

Indigenous observed resilience factors

Intergenerational observations of system changes
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Cultural indicators of ecosystem adaptation

Traditional knowledge of threshold behaviors

Human-Ecosystem Relationship Indicators

Justice, Equity, Inclusivity

Key Metrics:

Sustainable harvest rates

Ecosystem service provision

Cultural service accessibility

Community stewardship activity levels

Traditional practice compatibility

Governance effectiveness metrics

Rights implementation status

Traditional Knowledge Integration:

Cultural relationship indicators

Indigenous stewardship practice metrics

Spiritual connection indicators

Traditional use sustainability assessments

Community-defined relationship health metrics

Integration Methods

Scientific and Traditional Knowledge Integration

Inclusivity, Epistemic Pluralism

Multiple Evidence Base Approach:

Parallel knowledge systems with equal validation standards

Complementary insights creating fuller understanding

Collaborative interpretation of findings

Appropriate validation within each knowledge system

Acknowledgment of each system's unique contributions

Co-Production of Knowledge:

Collaborative research design

Participation throughout monitoring process

Joint interpretation of results

Shared documentation and communication

Two-way capacity building

Knowledge Translation Protocols:

Cultural interpreters for knowledge context

Appropriate metaphors and frameworks

Shared glossary development

Visual communication tools

Knowledge sovereignty protection

Scale Integration
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Interoperability, Collaboration

Nested Monitoring System:

Local detailed monitoring

Regional comparative indicators

Landscape-level integration metrics

National/global standardized measures

Cross-scale pattern identification

Interoperability Standards:

Core indicators comparable across contexts

Local customization with standardized methodology

Metadata standards for integration

Alignment with global monitoring frameworks

Context documentation for proper interpretation

Implementation Guide

Participatory Indicator Selection

Selection Process:

1. Identify ecosystem values from multiple perspectives

2. Assess available scientific and traditional indicators

3. Evaluate technical feasibility and cost-effectiveness

4. Select complementary indicators covering all categories

5. Establish baselines and targets through collaborative process

6. Document selection rationale and contextual factors

Selection Criteria:

Measurability (scientific and/or traditional methods)

Sensitivity to relevant changes

Cost-effectiveness for long-term monitoring

Cultural appropriateness and meaning

Balance across indicator categories

Integration potential with other monitoring systems

Community-Based Monitoring

Implementation Steps:

1. Form diverse monitoring team with scientific and traditional knowledge holders

2. Develop monitoring protocols combining methods

3. Conduct capacity building as needed

4. Implement regular monitoring schedule

5. Document findings through multiple formats

6. Interpret results collaboratively

7. Connect to adaptive governance decisions

Supporting Elements:

Technical training for community members

Elder participation frameworks
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Youth engagement approaches

Gender-balanced participation

Scientific partner relationships

Equipment and technology access

Knowledge sharing protocols

Technology Integration

Appropriate Technology:

Mobile data collection applications

Remote sensing integration

DNA/eDNA sampling protocols

Participatory GIS mapping

Simple field measurement tools

Low-tech alternatives for all methods

Data visualization tools

Technology Requirements:

Usable by diverse participants

Functional in field conditions

Appropriate data security features

Offline capability when needed

Integration with existing systems

Local maintenance capacity

Ethically aligned design

Data Management

Ethical Data Governance

Sovereignty, Respect

Data Sovereignty Principles:

Community ownership of ecological data

Indigenous data sovereignty protocols

Consent processes for data sharing

Attribution of knowledge sources

Protection of sensitive information

Community benefit from data use

Appropriate data access protocols

Implementation Mechanisms:

Data sharing agreements

Tiered access systems

Community data governance committees

Metadata standards identifying sources

Decision-making protocols for data use

Knowledge Protection and Sharing

Sensitive Information Protection:
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Identification of knowledge requiring protection

Cultural protocols for sensitive information

Geographic information masking when needed

Appropriate storage and access restrictions

Community approval processes

Appropriate Sharing Approaches:

Designated knowledge for public sharing

Educational materials development

Policy-relevant summary creation

Scientific partnership publications

Community-approved visualization

Feedback to Governance

Connection to Decision-Making:

Regular reporting to governance bodies

Indicator threshold alerts for action

Dashboard integration with governance platforms

Scenario development based on trends

Adaptive management recommendation process

Reporting Formats:

Technical reports with full methodology

Community-accessible summary formats

Visual dashboards showing trends

Narrative interpretation of changes

Recommendation documents for action

Case Examples

Forest Ecosystem Monitoring - Pacific Northwest

Context (Real): Collaborative monitoring between indigenous nations and forest management
agencies in coastal temperate rainforests.

Indicator Integration:

Scientific metrics: Tree species diversity, canopy structure, soil mycelium networks

Traditional indicators: Cultural cedar availability, traditional food plants, seasonal harvest
indicators

Technology: LiDAR for canopy structure combined with traditional landscape classification

Governance connection: Co-management decisions based on integrated indicator dashboard

Outcomes: Identified forest structure changes missed by conventional monitoring, leading to
adjusted harvesting practices that better protected cultural keystone species while maintaining

ecological function.

Wetland Health Assessment - Southeast Asia

Context (Fictive): Community-based monitoring of wetland systems supporting traditional
livelihoods and biodiversity.

Indicator Integration:
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Scientific metrics: Water quality parameters, aquatic species diversity, hydrology patterns

Traditional indicators: Fish harvest composition, medicinal plant availability, seasonal cycle

indicators

Technology: Simple water testing kits combined with fisher knowledge documentation

Governance connection: Local regulations adjusted based on early warnings from traditional
indicators

Outcomes: Early identification of changing water patterns from traditional knowledge triggered

scientific investigation, confirming upstream impacts and enabling proactive governance
response before major ecosystem degradation occurred.

The Ecosystem Health Indicators provide a practical framework for monitoring ecosystem

conditions through complementary knowledge systems. By respecting both scientific and
traditional approaches to understanding ecological health, these indicators support governance

decisions that honor multiple ways of knowing while providing rigorous evidence for adaptive
management.

Through collaborative implementation, these indicators become powerful tools for community-led

environmental stewardship, creating data that bridges diverse knowledge systems while
respecting data sovereignty and cultural protocols. When integrated with governance systems,

they enable timely, informed decisions that protect ecosystem integrity while supporting human-
nature relationships.

For additional resources, implementation support, and case studies, visit

globalgovernanceframework.org/tools/frameworks/environmental-stewardship.
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