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) THE STAKES — WHY LAND
qLESLIE

MANAGEMENT MATTERS NOW

CHAPTER 1

Our planet's terrestrial ecosystems are under
unprecedented pressure. As human
populations grow and resource demands
intensify, the way we manage land has become
one of the most consequential decisions
shaping the future of life on Earth. This chapter
examines why ecological land management

has never been more urgent.
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(;ESLIE 75% OF EARTH'S LAND SURFACE ALTERED BY HUMANS

Scientific assessments reveal a staggering reality: three-quarters
of all terrestrial land has been significantly transformed by
human activity. From sprawling agricultural operations to
expanding urban corridors, our collective footprint reshapes the

very fabric of natural systems.

This wholesale transformation threatens the biodiversity,
ecosystem services, and climate regulation mechanisms that
sustain all life — including our own. Unsustainable land use is the
primary driver of habitat fragmentation, accelerated soil
degradation, and growing water scarcity across every

continent.
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QLESLIE THE HUMAN FOOTPRINT ON LAND

Satellite imagery reveals the stark reality
of our land transformation — vast tracts
of forest converted to agriculture, natural
habitats carved into fragments by roads
and development, and urban areas
expanding outward in every direction.
These patterns, visible from space,
represent the accumulated decisions of
billions of people and underscore the
urgency for more thoughtful, ecologically

informed land management practices.
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(;ESLIE THE CHALLENGE OF CONFLICTING LAND USES

Every parcel of land faces competing claims from multiple stakeholders. Agriculture, forestry, urban development, recreation, and
conservation all vie for space — and the outcomes of these conflicts ripple across food security, economic livelihoods, and ecological integrity.

Agriculture & Food Security The Balancing Act
Feeding growing populations demands more productive land, Decisions made today about land allocation will determine
often at the expense of natural habitats and soil health. ecological and economic outcomes for decades to come.

Conservation & Forestry

Preserving biodiversity and timber resources requires large,
connected landscapes  increasingly  threatened by
development.

Urban Expansion

Cities consume fertile farmland and fragment wildlife
corridors as they grow, intensifying ecological pressures.
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QLESLIE ECOLOGICAL PRINCIPLES GUIDING LAND MANAGEMENT

CHAPTER 2

Effective land management must be
rooted in ecological science.
Understanding the fundamental
principles that govern ecosystems —
from species interactions to landscape
connectivity — provides the foundation
for decisions that sustain both nature

and human communities.
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(;ESLIE FIVE CORE ECOLOGICAL PRINCIPLES

Ecological land management is guided by five interconnected principles that, together, offer a comprehensive framework for understanding
how landscapes function and respond to change.

. Place
Time Species
Species interactions and biodiversity Soil, climate, and topography create

Past land use shapes current ecosystem unigue contexts. Place-based

underpin ecosystem resilience. Every

conditions and constrains recovery approaches yield better outcomes.

‘ . organism plays a role.
potential. History matters.
Disturbance

Natural disturbances — fire, floods, storms — maintain
ecosystem dynamics and promote renewal.

Landscape

Connectivity across the landscape supports wildlife movement
and sustains ecological processes.
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(;ESLIE LEGACY OF LAND USE: NEW ENGLAND FORESTS

Historical Context

In the 19th century, vast areas of New
England were cleared for agriculture.
When farming moved westward, these
lands were gradually abandoned and
forests returned — but not as they once

were.

Today's New England forest composition

directly reflects centuries of prior
agricultural use, demonstrating how
historical land management decisions

constrain future ecosystem trajectories.
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(;ESLIE MAINTAINING ECOLOGICAL NETWORKS

Landscape connectivity is the lifeline of
healthy ecosystems. When habitat
patches remain linked by corridors and
buffer zones, wildlife can move freely,
genetic diversity is maintained, and
ecological processes like pollination and
seed dispersal continue uninterrupted.
Fragmented landscapes, by contrast,
isolate populations and accelerate local
extinctions. Designing land management
strategies that preserve and restore

connectivity is essential for long-term

Co-funded by ecological resilience.

the European Union




) INTEGRATING ECOLOGICAL KNOWLEDGE

qLESLIE
INTO LAND MANAGEMENT DECISIONS

CHAPTER 3

Science alone is not enough — it must
be woven into practical decision-
making. This chapter explores how
ecological knowledge  can be
translated into management strategies
that balance environmental integrity

with social and economic realities.
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(EESLIE ECOSYSTEM MANAGEMENT: A HOLISTIC,

) _ ADAPTIVE APPROACH

Modern ecosystem management moves beyond outdated command-and-control methods toward strategies that embrace complexity,
uncertainty, and the interconnected nature of social-ecological systems.

1) o

Ecological Function Diverse Stakeholders
Balance ecological health with social, Involve interdisciplinary knowledge and
economic, and cultural needs of multiple perspectives in every decision

communities

Adaptive Strategy

Implement landscape-scale strategies that
evolve with new data and changing
conditions
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CASE STUDY: PRESCRIBED BURNING IN US FORESTS
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intentional application of fire under
storage

controlled conditions — mimics these

natural regimes to achieve critical

management goals.

This approach demonstrates how working
with natural processes — rather than
against them — produces more resilient

landscapes.
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QLESLIE SUSTAINABLE LAND MANAGEMENT INNOVATIONS

CHAPTER 4

As climate change intensifies pressures
on land, innovative management
practices offer pathways to
simultaneously  enhance  ecological
function and economic productivity. This
chapter highlights the most promising
approaches transforming how we think

about land use.
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(;ESLIE MULTIFUNCTIONAL LAND USE UNDER CLIMATE CHANGE

The era of single-purpose land use is ending. Multifunctional landscapes — designed to deliver ecological, economic, and social benefits
simultaneously — represent the frontier of sustainable land management.

Agroforestry Conservation Agriculture
Integrating trees with crops and livestock Minimal tillage, cover crops, and crop
boosts productivity, sequesters carbon, and rotation protect soil structure while
improves soil health in a single system. maintaining competitive yields.

Integrated Water Management

Coordinating water use across agricultural,
urban, and ecological needs maximizes
efficiency and resilience.
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(EESLIE MULTIBENEFIT LAND REPURPOSING FOR

) _ WATER SECURITY

In water-stressed regions, one of the most impactful innovations is the
strategic repurposing of irrigated agricultural land toward less water-
intensive uses. This approach addresses critical water scarcity while
generating multiple co-benefits.

By transitioning selected parcels to restored wetlands, grasslands, or
managed aquifer recharge areas, communities can:

« Significantly reduce water consumption in over-allocated basins

« Enhance landscape resilience to drought and flooding

« Support multiple ecosystem services including groundwater recharge,
habitat creation, and carbon storage

« Create new economic opportunities through conservation payments
and eco-tourism
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QLESLIE FROM AGRICULTURE TO RESILIENCE

The transformation is dramatic. Where
once-irrigated fields depleted aquifers and
contributed to land subsidence, restored
wetlands now teem with life. These
repurposed landscapes filter water, buffer
floods, sequester carbon, and provide
critical habitat — all while reducing
pressure on strained water supplies. The
before-and-after contrast illustrates the
remarkable regenerative capacity of

nature when given the opportunity and

informed management to recover.
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) TOOLS AND FRAMEWORKS FOR

qLESLIE
) LANDSCAPE-SCALE MANAGEMENT

CHAPTER 5

Managing land at the scale of
entire  landscapes  requires
powerful tools and structured
frameworks. From geospatial
analysis to ecological indicators,
modern land managers have an
expanding toolkit for
understanding, monitoring, and

guiding landscape-level change.




(EESLIE THE LANDSCAPE APPROACH BY BUREAU

) _ OF LAND MANAGEMENT

The Bureau of Land Management (BLM) has pioneered a comprehensive Landscape Approach that uses multiscale data to assess ecosystem
status and guide management decisions across millions of acres of public land.

Ecosystem Amount Patch Size
Measures the total area of intact habitat types remaining across Evaluates the size of contiguous habitat blocks — larger patches
a landscape to gauge conservation status support more species and ecological processes

Connectivity

Assesses how well habitat areas are linked, enabling wildlife
movement and genetic exchange

Development Patterns

Tracks human land use intensity to identify pressures and
prioritize conservation interventions
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(;ESLIE MONITORING ECOLOGICAL INTEGRITY IN RANGELANDS

Ensuring the health of rangelands — vast ecosystems supporting
livestock, wildlife, and critical ecosystem services — requires a

sophisticated monitoring framework that bridges local field observations

with broad-scale indicators.

By combining local field data — vegetation surveys, soil sampling, and
species counts — with broad-scale indicators from remote sensing
and landscape analysis, managers can detect emerging threats early

and track the effectiveness of management interventions over time.
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(EESLIE THE HUMAN DIMENSION — GOVERNANCE

AND STAKEHOLDER ENGAGEMENT

CHAPTER 6

Land is not just an ecological system — it is
deeply embedded in human culture,
governance, and community identity.
Sustainable land management requires
understanding and engaging with the social
systems that shape how land is used,

valued, and governed.
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(;ESLI = LAND SYSTEMS AS SOCIAL-ECOLOGICAL SYSTEMS

Every landscape is simultaneously an ecological
system and a social one. Land use is shaped by
an intricate web of governance structures,
cultural traditions, economic forces, and
community values that must be understood

and respected for management to succeed.

Inclusive  decision-making isn't merely a
democratic ideal — it is a practical necessity.
When diverse voices are heard and local
knowledge is honored, management outcomes
improve measurably, and communities invest in

long-term stewardship.
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(EESLIE SUCCESS STORY: COLLABORATIVE LAND

) _ MANAGEMENT IN SWITZERLAND

A Model of Integrated Stewardship

Switzerland offers a compelling example of how collaborative land management can
successfully balance competing demands. Through an innovative framework that
integrates spatial data analysis, rigorous field research, and active stakeholder
participation, Swiss land managers have achieved remarkable results.

Spatial Intelligence Field Research
Advanced GIS mapping guides land Continuous ecological monitoring
allocation decisions tracks biodiversity indicators

Actor Participation

Farmers, conservationists, and communities co-create management plans

Co-funded by
the European Union




(EESLIE THE PATH FORWARD — VISION FOR

ECOLOGICAL LAND STEWARDSHIP

CHAPTER 7

The challenges are immense, but
SO IS our growing capacity to
meet them. This final chapter
envisions a future in which
adaptive, resilient, and equitable
land management becomes the

global norm — not the exception.
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qLESLIE
)

The future of land stewardship demands a fundamental shift in how we approach complexity, design landscapes, and define success.

1

Embrace Complexity and
Uncertainty

Ecological systems are inherently

unpredictable. The most effective
management strategies are flexible
and adaptive, designed to evolve as
conditions change and new
knowledge emerges. Rigid plans fail;

learning systems endure.

2

TOWARD ADAPTIVE, RESILIENT, AND
EQUITABLE LAND MANAGEMENT

Foster Multifunctional Landscapes
Landscapes

Every landscape should serve multiple
purposes — providing food, shelter,
clean  water, carbon  storage,
biodiversity habitat, and recreation.
Designing for multifunctionality
creates landscapes that are more

productive and more resilient.

3 Prioritize Long-Term Ecological Sustainability

Short-term economic gains must be weighed against long-term

ecological costs.

Intergenerational

equity — ensuring future

generations inherit healthy, productive land — must be a core principle

of every management decision.
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(EESLIE OUR SHARED RESPONSIBILITY TO MANAGE

) _ LAND ECOLOGICALLY

Land management shapes the future of ecosystems and societies. The choices we
make today echo through generations.

Informed Decisions Collaborative Action
Ground every land use choice in the Bring together communities,
best available ecological science and scientists, policymakers, and
local knowledge landowners as equal partners

Adaptive Stewardship

Monitor, learn, and adapt — ensuring landscapes remain resilient in a changing
world

Together, we can steward landscapes for generations to come.
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