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Land Management and Ecology

Exploring how science, stewardship,
and systems thinking converge to
shape the health of our planet's living

landscapes.
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The Evolving Landscape of Land
Management

How our understanding of land — from
individual plots to entire regions — has
fundamentally transformed the science

and practice of ecological stewardship.
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) From Patchwork to Panorama: The Rise of
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» Landscape Ecology

Landscape ecology studies the structure, function, and change in heterogeneous land areas composed of interacting ecosystems. It is an
inherently interdisciplinary science, weaving together insights from biology, geography, and social science to connect human society with our
living environment — offering a new philosophy for natural resource management.

Matrix Patches
The dominant, background feature of the Distinct, bounded areas that differ from
landscape that shapes overall character the surrounding matrix in composition or
and connectivity. condition.

Corridors

Connecting elements that facilitate
movement of species, energy, and matter
between patches.
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The Human Footprint: Land Use [J Ecologists' knowledge is crucial to broaden the

scientific basis of land-use decisions and ensure

as a Prima]_‘y D]_‘ive]_' Of Change long-term ecological resilience.

Human land use and management are the main causes of global land-
cover change. From agriculture to urbanization, decisions made at local

scales ripple outward to reshape entire regional ecosystems.

The Knowledge Gap

Many land-use decisions are made with insufficient attention
to ecological impacts — driven by economic pressures, policy
timelines, or fragmented data. Bridging this gap requires that
ecologists actively engage with planners, policymakers, and
communities.
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Seeing the Bigger Picture: The Landscape Approach

A bird's-eye view reveals what ground-level
observation often misses — the intricate
mosaic of land uses that together
determine ecological health, connectivity,

and resilience across entire regions.
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QLESLIE Core Principles for Sustainable Land Management

Science-based frameworks that guide
how we observe, interpret, and
responsibly manage the complex
systems underpinning healthy

landscapes.
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(;ESUE Five Pillars of Ecological Science for Land Use

Effective land management rests on a foundation of five interconnected ecological principles. Together, they provide a robust scientific
framework for understanding landscapes as dynamic, living systems.

. . Place

Time Species

: - . : Every site has unique organisms and abiotic conditions that
Ecological processes occur and change Individual species and ecological .

. . shape what management approaches are appropriate and
over time — management must account networks exert strong, far-reaching .

: : effective.

for long-term dynamics, not just effects on ecosystem structure and
immediate conditions. function.
Disturbance

Fires, floods, and other disturbances significantly influence
ecosystem dynamics and must be integrated into planning.

Landscape

Habitat patch size, shape, and spatial relationships affect
biodiversity, movement, and ecosystem resilience at broad

scales.
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) The Bureau of Land Management (BLM): A Case
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) _ Study in the Landscape Approach

The BLM manages over 245 million acres of public land across the '
88

United States, making it one of the world's most significant land
stewardship agencies. Its adoption of a landscape approach
represents a major evolution in how large-scale public lands are Tradeoff Analysis
managed for diverse social, environmental, and economic

Transparent evaluation of competing resource demands.
outcomes.

Core Principles
«  Meaningful stakeholder participation at every stage
« Considering and balancing diverse resource values
*  Openly acknowledging tradeoffs among competing interests
« Embracing interdisciplinary science and expertise

Multiscale Monitoring Interdisciplinary Teams
Assessment frameworks Scientists, managers, and
spanning local to regional communities working
scales. together.
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QLESLIE The Impact of Management Choices

Every land management decision carries
consequences — for biodiversity, water quality,
carbon storage, and the communities that
depend on healthy ecosystems. The difference
between degradation and restoration often
comes down to the quality and intentionality of

the choices we make.
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= Bridging the Research-Management Gap

Translating landscape science into
. on-the-ground action requires
deliberate effort, new tools, and a
culture of collaboration between

researchers and practitioners.
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(;ESUE Landscape Science in Practice on Public Lands

Across the Western United States, a critical need exists to bridge the gap between landscape science research and practical land

management. Public lands face mounting pressures — from climate change and invasive species to competing resource demands — that
require science-informed, adaptive responses.

% Understand Ecosystems 9 Support Decision-Making
Holistically -
Research findings must be translated
Landscape science integrates physical, into actionable insights that land
biological, and human components to managers can apply at relevant scales
build a complete picture of ecosystem and timeframes.
dynamics.

% Foster Collaboration

Effective implementation depends on
sustained partnership between
scientists, agency staff, and local
communities.
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(;ESUE Tools and Guidance for Resource Management

Multiscale Guidance LJ  Such indices enable managers to prioritize areas for conservation,

restoration, or intensive management based on objective, science-

Modern land management demands tools that operate o
based criteria.

across broad spatial and temporal scales — from individual
parcels to entire watersheds, from seasonal cycles to multi-
decade projections.

These tools help managers anticipate how today's decisions

will ripple through ecosystems over time and space.

Landscape Intactness Indices

One powerful example is the development of landscape intactness
indices for the Western United States. These indices integrate data on
vegetation condition, fragmentation, human disturbance, and habitat
connectivity to produce spatially explicit maps of landscape health.
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Connecting Knowledge to Action

The pipeline from ecological research to
policy to on-the-ground management is
rarely linear. It requires active
translation, shared language between
disciplines, and institutional
frameworks that reward evidence-based

decision-making at every level.
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QLESLIE Real-World Applications and Transformations

From oak woodlands to vast
rangelands, landscape ecology
principles are driving measurable,
meaningful change in ecosystems

across the globe.
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(;ESUE Dramatic Restoration: Oak Woodlands

One of the most compelling demonstrations of landscape ecology in action is the
long-term restoration of oak woodland ecosystems. Through multiple, sustained Before
management treatments — including prescribed burning, invasive species removal, Dense shrub encroachment, low biodiversity,

and targeted grazing management — degraded woodlands can be transformed :
suppressed oak regeneration

into structurally complex, biodiverse habitats over decades.
These cases highlight three foundational truths about ecological restoration:

« Restoration is a long-term commitment, not a single intervention
« Adaptive management — adjusting based on monitoring results — is essential
« Dramatic change is possible when science guides sustained effort

After

Open canopy structure, native understory,
thriving wildlife communities
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Rangeland Management: Conservation and Sustainability

Rangelands cover nearly half of the Earth's terrestrial surface and support the livelihoods of over one billion people. Sustainable rangeland

management focuses on the conservation of arid and semi-arid lands for present and future generations — defined formally as the
manipulation of rangeland components to achieve optimum goods and services on a sustained basis.

@ Ecosystem Services ?I:h} Pastoral Livelihoods
Carbon sequestration, water Billions rely on rangelands for food
filtration, and soil health depend on production, cultural identity, and
well-managed rangelands. economic stability.

@ Global Recognition

The UN has declared 2026 the
International Year of Rangelands and
Pastoralists, elevating global
awareness.
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(;ESUE Sustaining Our Rangelands

“ Healthy rangelands are among the most

productive and ecologically significant

landscapes on Earth. When managed
sustainably, they support extraordinary
biodiversity, sequester vast amounts of
carbon, and provide the foundation for
pastoral cultures that have thrived for

millennia.
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(;ES LIE Rangeland Wildlife Ecology and Conservation

Published in 2023 as an open-access textbook, Rangeland Wildlife Ecology and Conservation

synthesizes expertise from over 100 specialists across ecology, conservation biology, and

rangeland management. It represents the most comprehensive treatment of this subject to date,

covering the full spectrum of rangeland ecosystem function.

Key Topics Covered

«  Ecological functioning within rangeland systems

«  Production agriculture and ecosystem service tradeoffs
«  Biodiversity conservation and wildlife habitat

«  Therole of fire in shaping rangeland structure

«  Water management strategies

«  Species spotlight: Greater Sage-Grouse ecology
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The International Association for Landscape Ecology (IALE)

Founded to promote interest, learning, and understanding of landscape ecology globally, IALE serves as the connective tissue of an

international community of researchers, practitioners, and policymakers working to advance sustainable land stewardship.

Scientific Advancement Policy Engagement

Facilitates cutting-edge research and Ensures that legislation, policies, and
promotes the exchange of knowledge best practices at national and

across disciplines and geographies. international levels are informed by

landscape ecology science.

Community Building

Connects scientists, planners, policymakers, and on-the-
ground practitioners into a shared global network for
landscape-scale change.
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(;ESUE A World of Landscapes, A World of Challenges

From tropical rainforests to arctic
tundra, from coastal wetlands to
interior grasslands — every landscape
type faces unique pressures, demands
tailored management approaches, and
holds irreplaceable ecological and

' cultural value.

ARl Co-funded by
NN the European Union




) _
qLESLIE

The Future of Land Management

As climate change accelerates and
human demands on land intensify, the
next generation of land management
must be smarter, more adaptive, and
more deeply rooted in ecological science

than ever before.
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Embracing Complexity: The Future ot Ecological Management

The landscapes of the future will be shaped by forces that are deeply
interconnected and increasingly difficult to predict. Effective land
management must therefore embrace the complexity of intertwined
social and ecological processes rather than seeking oversimplified
solutions.

Key imperatives for future management include:

« Interdisciplinary teams spanning ecology, social science, economics, and
governance

« Analysis across multiple spatial scales — from local parcels to
continental systems

« Long-term thinking that spans generations, not just policy cycles

« Active monitoring and adaptive management as standard practice
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QLESLIE Innovation in Landscape Restoration

A new wave of creative methodologies is emerging to accelerate and scale landscape restoration efforts worldwide.

Game Thinking for Restoration iDeer and Digital Tools

Applying game design principles to landscape Emerging platforms like iDeer are being

restoration engages diverse stakeholders, developed specifically for landscape-scale

models complex scenarios, and makes nature recovery — integrating spatial data,

planning processes more participatory and stakeholder input, and ecological modeling

effective. into accessible decision-support tools.
Continued R&D

Sustained investment in research and methodology
development is vital to keep pace with rapidly changing
landscapes and to discover breakthrough approaches to
restoration at scale.
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Building a Resilient Future

, The cities and landscapes of tomorrow need
¢ not be defined by conflict between human
development and ecological health. With
bold vision, rigorous science, and inclusive
governance, we can design built and natural
environments that thrive together —

resilient, biodiverse, and deeply livable.

JCEl Co-funded by
the European Union




ERASMUS-EDU-2023-CBHE Duration: 36 months
Project number: 101129032 (01701/2024 - 31/12/2026)

qLESLIE

LAND MANAGEMENT
ENVIRONMENT &
SOLID-WASTE

FERGANA

STATE
Co-funded by _ i
the European Union UNIVERSITY

MICRO-CREDENTIAL

LAND MANAGEMENT IN CENTRAL
ASIA

7.- Theoretical Foundation of Land
Resource Management

Land Management and Ecology

LM-W07-V46



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26

