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(;ESLIE THE GROWING CRISIS IN LAND MANAGEMENT

CHAPTER 1

Around the world, land systems are under
unprecedented pressure. From expanding
cities to  shrinking  forests, the
consequences of mismanagement
threaten ecosystems, food security, and
human livelihoods. Understanding the
scale of this crisis is the first step toward

meaningful change.
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(;ESLIE 25% OF EARTH'S LAND IS NOW DEGRADED

According to the United Nations, more than a quarter of the global land area now suffers significant degradation driven by human activity.
This staggering figure reflects decades of unsustainable practices converging with accelerating environmental change.

Soil Erosion Biodiversity Loss

Topsoil loss reduces agricultural yields Habitat degradation drives species

and destabilizes landscapes, threatening decline and disrupts the ecological

food production worldwide. networks that sustain healthy
ecosystems.

Reduced Productivity

Degraded land yields less food, fiber, and
freshwater — directly impacting the
livelihoods of billions of people.
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(;ESLI = LAND MANAGEMENT AT A CROSSROADS

The world's land resources face compounding pressures that demand
urgent, coordinated action. Rapid urbanization converts fertile
agricultural land into impervious surfaces at an alarming rate, while
deforestation for agriculture and logging strips away critical carbon
sinks and biodiversity corridors.

Unsustainable farming practices — including overgrazing, monocropping,
and excessive chemical inputs — further degrade soils and contaminate
water systems. Meanwhile, climate change amplifies every
vulnerability, intensifying droughts, floods, and wildfires that
overwhelm both ecosystems and the communities that depend on them.

We stand at a decisive moment: continue on the current trajectory, or
embrace integrated, systems-level solutions.
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qLESLIE

"The Cost of Mismanagement" —
Satellite imagery reveals the
devastating contrast between intact
Amazonian rainforest and areas
stripped bare by deforestation, a visible
scar on the planet that underscores the
urgency of systemic reform in land

management.
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QLESLIE UNDERSTANDING THE SYSTEMS APPROACH

CHAPTER 2

Moving beyond siloed interventions, a
systems approach treats landscapes as
dynamic, interconnected wholes —
integrating ecological science, social
equity, and economic viability into a

unified management framework.
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(fesu . WHAT IS A SYSTEMS APPROACH TO LAND

) _ MANAGEMENT?

A systems approach to land management fundamentally redefines how we think about landscapes. Rather than managing individual parcels

in isolation, it recognizes that landscapes are mosaics of interacting ecosystems and human systems, each influencing the other across

spatial and temporal scales.
Social Dimensions

Ecological Integration ST
& & Incorporates community livelihoods, land tenure, cultural values, and

Considers biodiversity, soil health, water cycles, and ecosystem equity concerns into planning and decision-making.
services as interconnected components of a living system.

Economic Viability

Ensures that management strategies are financially sustainable
and support long-term economic resilience for stakeholders.

Adaptive & Science-Based

Emphasizes continuous learning, multi-stakeholder engagement,
and evidence-driven management that evolves with new
knowledge.
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(;ESLIE THE GLOBAL LAND PROJECT & LUCC RESEARCH
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A Legacy of Discovery

Since 1995, international research programs have studied Land Use/Cover Change (LUCC) and its
cascading impacts on ecosystems, climate, and human well-being.

These collaborative efforts laid the groundwork for understanding how human activities couple

with ecosystem services — and how to steer that relationship toward sustainability.

Key Research Milestones ®

1995 — LUCC Program Launch

International Geosphere-Biosphere Programme

initiates study of human-driven land change.a 2005 — Global Land Project

2015 — Future Earth - Integrates social and biophysical sciences for

coupled land system analysis.
Advances integrated global sustainability science

with transdisciplinary collaboration.
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(;ESLIE LANDSCAPE-LEVEL MANAGEMENT IN PRACTICE

CHAPTER 3

Translating systems thinking from theory
into action requires robust assessment
tools, coordinated governance, and

monitoring systems that span jurisdictions

and scales.

Co-funded by
the European Union




) BUREAU OF LAND MANAGEMENT'S
qLESLIE

) _ LANDSCAPE APPROACH

The U.S. Bureau of Land Management (BLM) has pioneered a landscape-scale approach that transcends traditional jurisdictional boundaries to
achieve more effective, science-driven stewardship of public lands.

Iy ©

Rapid Ecoregional Assessments Ecoregional Direction

REAs map ecological values and Prioritizes conservation, restoration, and
vulnerabilities across entire ecoregions, development actions based on assessment
providing a baseline for strategic decision- findings and stakeholder input.

making.

I

Cross-Jurisdictional Integration

Coordinates data and management

strategies across federal, state, tribal, and

Co-funded by
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QLESLIE MULTISCALE MONITORING & INDICATORS

Effective landscape management depends on monitoring systems that operate across multiple scales — from broad satellite coverage to
fine-grained field assessments. Together, these data streams provide a comprehensive picture of ecological health.

Broad-Scale Remote Sensing Local Field Assessments

Satellite imagery tracks land cover change, Ground-level data validates remote
vegetation health, and disturbance patterns observations and captures fine-scale
across vast landscapes. conditions invisible from orbit.

Core Ecological Indicators

Patch size, connectivity, invasive species, and
D—— fire regimes form the backbone of rangeland
the European Uniory integrity tracking.
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QLESLIE RAPID ECOREGIONAL ASSESSMENT ZONES

Ecological Assessment
_egeend sy 2636's

This map overlay illustrates how Rapid
Ecoregional Assessments (REAS)
identify and  prioritize  ecological
hotspots across large landscapes. By
synthesizing data on species habitats,
soil types, fire history, and human
disturbance, @ REAs provide land

managers with an actionable, spatial

A S—— framework for allocating resources

where they matter most.
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QLESLIE SUSTAINABLE LAND MANAGEMENT (SLM) PRINCIPLES

CHAPTER 4

Sustainable Land Management
bridges the gap between
immediate human needs and
long-term  ecological health,
guided by principles of equity,
resilience, and science-informed

stewardship.
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QLESLIE SLM: BALANCING USE AND CONSERVATION

Sustainable Land Management (SLM) is built on a foundational principle:
meet the needs of the present without compromising the ability of
future generations to meet their own. This requires a delicate balance
across multiple objectives.

e Combat Degradation

Restore degraded soils and halt erosion through proven
conservation practices.

e Support Biodiversity

Maintain habitat diversity and ecological corridors essential for
species survival.

e Promote Equity

Ensure fair access to land resources across communities and generations.

e Build Resilience

Enhance the capacity of land systems to absorb climate shocks and recover.
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(;ESLIE THE ROLE OF GIS IN SUSTAINABLE LAND MANAGEMENT

Geographic Information Systems (GIS) have become indispensable tools for modern land management, transforming how we analyze, plan,

and monitor the health of our landscapes. By layering spatial data with real-time environmental inputs, GIS enables precision decision-making

at every scale.
High-Resolution Mapping
Detailed land classification and mapping at sub-meter accuracy

enables precise identification of land use types, soil conditions, and
ecological zones.

Real-Time Monitoring

Continuous tracking of land degradation and unauthorized
encroachments allows authorities to respond rapidly before
problems escalate.

Data-Driven Planning

Urban and rural planners use GIS analytics to optimize zoning,
infrastructure placement, and resource allocation based on evidence
rather than assumption.

Co-funded by
the European Union

Disaster Risk Reduction

Hazard mapping powered by GIS identifies vulnerable areas prone to
floods, landslides, and wildfires — enabling proactive mitigation
strategies.



) LAMS: A LEADING GIS-BASED LAND
qLESLIE

) _ MANAGEMENT SOLUTION

The Land Administration and Management System (LAMS) represents the cutting edge of technology-enabled land governance —
digitizing records, automating compliance, and delivering actionable analytics through a unified platform.

Digitized Land Records Automated Lease Management
Spatially accurate digital records replace paper-based systems, Streamlines lease issuance, renewal, and compliance tracking —
enabling legal validation and reducing disputes over boundaries eliminating manual errors and ensuring regulatory adherence.

and ownership.
Smart Analytics Dashboards
Interactive dashboards visualize land use patterns, dispute

hotspots, and revenue analytics for informed executive decision-
making.

Integrated Data Ecosystem

Connects seamlessly with government portals, remote sensing
platforms, and cadastral databases for a holistic data
environment.
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(;ESLIE THREAT-BASED LAND MANAGEMENT FRAMEWORK

CHAPTER 5

When ecosystems face large-scale, fast-
moving threats, management must shift
from fine-grained micromanagement to
rapid, landscape-scale response
organized around the primary drivers of

degradation.
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(;ESLIE MANAGING PRIMARY ECOSYSTEM THREATS AT SCALE

In sagebrush rangelands of the American West, three interlinked threats
drive the majority of ecological degradation: invasive annual grasses,
conifer encroachment, and catastrophic wildfire. Managing these
threats effectively requires a paradigm shift.

Rather than cataloging every detail at the parcel level, threat-based
management uses ecological state models to categorize vegetation
communities and rapidly prioritize actions across millions of acres. The
emphasis is on speed and scale — detecting large-scale disturbances early
and responding before thresholds are crossed and recovery becomes
prohibitively expensive.

This approach allocates limited resources where they can achieve the
greatest impact, protecting intact systems before restoring degraded ones.
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(;ESLIE THE NINE ECOLOGICAL STATES MODEL

The threat-based framework categorizes vegetation communities across a
spectrum of nine ecological states, ranging from intact native plant
communities to heavily degraded conditions. Color-coded threat indicators

guide managers toward the most appropriate interventions.

Orange indicates invasive grass dominance, teal signals conifer encroachment,

and purple flags dual-threat conditions requiring integrated response.
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QLESLIE ECOLOGICAL STATES WITH THREAT OVERLAYS

This visualization maps the transition
pathways between ecological states,
illustrating how invasive grasses, conifer
encroachment, and wildfire interact to
push landscapes toward degradation.
Understanding these pathways is
essential for identifying intervention

s @ weeses [l mwawwoe | POINtS Where management actions can
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halt or reverse decline before critical

thresholds are crossed.
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QLESLIE UNDERSTANDING LAND AS A COMPLEX SYSTEM

)

CHAPTER 6

Resource Management
Management Systems &
& Quality Criteria

The Natural Resources Conservation Service (NRCS) provides a structured
framework for integrating conservation practices across diverse land types —
ensuring that management addresses all dimensions of resource health.
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(;ESLIE NRCS RESOURCE MANAGEMENT SYSTEMS (RMS)

Resource Management Systems represent comprehensive bundles of conservation practices tailored to specific land uses — from cropland
and pasture to forest and wildlife habitat. Each system is designed to meet rigorous Quality Criteria that ensure holistic resource protection.

Soil Health Air Quality
Prevent erosion, build organic matter, and Reduce dust, emissions, and particulate
maintain soil structure. matter from land operations.

Human Concerns

Address livelihoods, safety, and Plant Communities

community well-being in planning. Maintain diverse, productive vegetation

. . suited to site conditions.
Animal Habitat

Support wildlife through habitat
connectivity and food resources.

Water Quality

Protect surface and groundwater from
contamination and depletion.
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(EESLIE INTEGRATING SYSTEMS APPROACH INTO

) _ POLICY & PRACTICE

A systems approach is only as effective as its integration into real-world governance structures. Translating landscape-level insights into
actionable policy requires deliberate institutional design and continuous stakeholder engagement.

Inform Permitting & Mitigation Stakeholder Collaboration
Landscape assessments directly shape Multi-stakeholder forums set shared
permit issuance conditions, landscape goals, negotiate tradeoffs
environmental mitigation requirements, between competing uses, and build the
and budget allocation priorities across social license needed for effective
agencies. implementation.

Adaptive Management Cycles

Structured cycles of planning,
implementing, monitoring, and adjusting
ensure that management strategies
evolve with new data and changing

Co-funded by conditions, improving outcomes over
the European Union

time.



(EESLIE THE PATH FORWARD — INNOVATION

AND COLLABORATION

*‘»mp CHAPTER 7

?\\( \ The future of land management
\ lies at the intersection of
advanced technology, systems
thinking, and unprecedented
cooperation across sectors and

borders.
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(;ESLIE TOWARD RESILIENT, SUSTAINABLE LAND SYSTEMS

The path forward demands that we weave together the best of technology, science, and collective action into a unified strategy for land
stewardship. The tools and frameworks exist — what remains is the will to deploy them at scale.

Integrated Data Platforms Threat-Based Interventions
Embrace solutions like LAMS and multiscale monitoring to create Prioritize landscape-scale actions organized around primary
a shared, real-time understanding of landscape conditions across ecological threats, allocating resources for maximum impact
all stakeholders. before thresholds are crossed.

Cross-Sector Partnerships

Foster collaboration across agencies, communities, indigenous
groups, and private enterprise to align diverse interests around

shared land goals.
Global Alignment

Connect land management practices to international
sustainability frameworks and climate resilience targets for
coherent, globally responsible stewardship.

[J Call to Action: Invest in systems thinking and technology to safeguard land resources for

generations to come. The land sustains us all — and it is time we sustain the land in return.
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