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QLESLIE Scientific Foundations of Management

A journey through the history,
science, and future of how
humanity has learned to
steward the land — from
generations of passed-down
wisdom to sophisticated, data-

driven ecological frameworks.
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QLESLIE The Dawn of Management

Before scientific methods took
hold, land stewardship was an art
form — shaped by instinct,
observation, and the accumulated
wisdom of generations living close

to the land.
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(;ESUE The "Rule of Thumb" Era

Traditional Knowledge A Case Study: The Intermountain Region

Early land management relied heavily on traditional knowledge and The Intermountain Region of the U.S. Forest Service prior to the
anecdotal experience passed down through generations. Practices 1980s serves as a telling example. Decisions were guided largely by
were deeply localized, rooted in intimate familiarity with specific informal guidelines and the personal judgment of seasoned rangers

landscapes rather than any formal or transferable methodology. — effective in many cases, yet difficult to replicate, defend, or scale
to new challenges.

[J Without documented evidence, management decisions
could not be systematically evaluated, challenged, or
improved over time.
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(;ESU E Early Conservation Efforts: Seeds of Change

Awareness of Depletion Preservation Movements

A growing recognition of resource Initial conservation movements
depletion, soil exhaustion, and coalesced around preservation and
environmental degradation began to basic resource protection — keeping
stir concern among land managers, wild places wild and slowing the pace of
naturalists, and early government exploitation that had defined the 19th
officials — planting the first seeds of a century's relationship with the American
more deliberate conservation ethos. landscape.

George Melendez Wright

A pioneering figure in early scientific stewardship, Wright began
advocating forcefully for systematic ecological study within
National Parks — arguing that sound management required
understanding nature's systems, not merely protecting them

from human intrusion.
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qLESLIE

"Gut feeling and lived
experience guided the earliest
land management decisions
— wisdom earned through

seasons, not spreadsheets."
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QLESLIE The Rise of Scientific Management

As resource pressures intensified
and ecological understanding
deepened, a new paradigm emerged
— one grounded in observation,
data, and the rigorous application of
scientific principles to the challenges

of managing living landscapes.
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= The Influence of Scientific Principles
A Methodological Shift This shift emphasized ecological processes and interdependencies:
soil health, hydrology, wildlife populations, and vegetation dynamics
The introduction of scientific methods and systematic data all began to be studied as interconnected systems rather than
collection fundamentally transformed resource management. isolated variables.

Managers began to move beyond observation toward
understanding — asking not just what was happening in ecosystems,

but why, and how human intervention shaped ecological
trajectories.
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(;ESUE Formalizing Science in Land Management

@ =

Systematic Surveys Grinnell's Legacy

Development of standardized approaches for The work of Joseph Grinnell and his students

wildlife surveys and ecological assessments at UC Berkeley laid the intellectual

provided repeatable, comparable data sets — groundwork for methodical ecological study
making it possible to track change over time — introducing rigorous field documentation
and across landscapes with scientific practices that shaped a generation of land
credibility. management scientists.

Forestry & Range Science

Early adoption of scientific principles in
forestry and range management translated
ecological knowledge into tangible practices
— governing grazing intensity, timber
harvesting schedules, and fire management
with empirical rationale.
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QLESLIE The Bureau of Land Management and Science Integration

Three Pillars of the Policy

« Transparency: Making scientific
inputs and assumptions visible to
all stakeholders

« Confidence: Increasing trust in
management decisions through
rigorous evidence

« Stakeholder Support: Building
consensus by demonstrating
scientific integrity

Instruction Memorandum 2017-
(0 ]0)

The BLM's landmark policy directive
— "Principles and Practices of
Integrating Science into Land
Management" — formalized the

agency's commitment to evidence-

based decision making across
Co-funded by . .
the European Union millions of acres of public land.
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QLESLIE From Anecdote to Analysis

The transition from hand-sketched

field maps to multi-layerea
Geographic Information Systems

' represents more than a technological
e leap — it embodies the philosophical
transformation of land management
= from an intuitive craft to a rigorous,

reproducible science.
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QLESLIE Bridging the Research-Management Gap

)

Producing excellent science was only
half the challenge. The harder —
and arguably more consequential —
task was ensuring that knowledge
generated in research settings could
actually change what happened on

the ground.
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The Translation Problem

Even as ecological science advanced rapidly, a persistent gap
emerged between what researchers understood and what
managers could practically implement. Scientific findings were often
too complex, too context-specific, or too disconnected from
operational realities to be directly actionable.

Landscape Science as a Bridge

Landscape science emerged as a key integrating discipline — one
capable of connecting fine-scale ecological understanding with the
broad spatial and temporal scales at which land management
decisions are actually made. It offered both the conceptual
vocabulary and the practical tools to span the divide.

Co-funded by
the European Union

The Challenge of Implementation

"Bridging the research-management gap" became a central
organizing challenge for agencies, universities, and conservation
organizations throughout the late 20th and early 21st centuries.
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Landscape Science in Practice

)

Ecosystem Components Western U.S. Public Lands
Landscape science integrates physical, Application on public lands in the
biological, and human components of western United States has been
ecosystems — recognizing that soils, especially critical, where multiple uses —
hydrology, vegetation, wildlife, and recreation, conservation, ranching, and
human communities are not separate energy development — must be
domains but deeply interwoven threads balanced across vast and ecologically

in a single fabric. diverse landscapes managed for

generations to come.

Carter et al. Research

Research by Sarah K. Carter and colleagues has been instrumental in surfacing key
challenges: multijurisdictional land ownership, limited agency capacity, and the
difficulty of coordinating science-based action across organizational and political

boundaries.
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Tools and Frameworks for Integration

USGS Open-File Report 2016-1207 Core Principles of the Framework

"Multiscale guidance and tools for implementing a landscape « Stakeholder Participation: Meaningful inclusion of communities,

approach to resource management in the Bureau of Land tribes, and adjacent landowners

Management" provided concrete, actionable direction for « Diverse Resource Values: Recognizing and weighing competing uses

translating landscape science into management practice and ecological services

across the BLM's vast jurisdictions. « Addressing Complexity: Building decision frameworks capable of
handling dynamic, non-linear ecological systems

* Multiscale Analysis: Evaluating decisions from the individual parcel to
the regional landscape level
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QLESLIE Connecting Science to Action

Effective land management demands
more than ecological knowledge — it
requires frameworks that connect
research findings to real decisions,
real landscapes, and the real
communities whose livelihoods and

identities are bound to the land.
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QLESLIE Modern Land Resource Management

Contemporary land management
represents the convergence of decades of
ecological research, institutional learning,
and technological innovation — a
discipline that is both scientifically
rigorous and practically oriented toward
sustaining the resources communities

depend upon.
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(;ESUE Integrated Resource Management Systems

SWAPA Framework Conservation Practices

Resource Management Systems (RMS) RMS combine carefully selected
developed by the Natural Resources conservation practices and management
Conservation Service (NRCS) address the measures into coherent, site-specific

full suite of natural resources — Soil, systems — ensuring that interventions in
Water, Air, Plants, and Animals — as one domain reinforce rather than

an integrated whole rather than undermine outcomes in others across
separate management domains. the landscape.

Sustainable Use

The fundamental goal is sustainable use
without degradation — maintaining the
productive capacity of the land for
current needs while preserving its
ecological integrity for future
generations who will inherit the
consequences of today's decisions.
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What It Contains

A comprehensive Land Management Plan — such as the model
developed by the University of Florida IFAS Extension — provides
landowners and managers with a structured, actionable document
that outlines objectives, property history, thorough resource
assessments, science-based recommendations, and detailed activity
schedules.

Rather than being a static document, the plan functions as a living
roadmap — regularly reviewed and updated as conditions change,
new data emerges, and management objectives evolve over time.

Co-funded by
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The Land Management Plan: A Roadmap
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(;ESUE Key Principles of Modern Land Management

Science-Based Decision Stakeholder Engagement Adaptive Management

Makin
& Incorporating diverse , ,
Learning systematically from

Utilizing the best available perspectives, local knowledge,
T . . . management outcomes and
scientific information as the and community needs into L , .
, , adjusting strategies accordingly
foundation for management planning processes —

. , , - — treating each management
decisions — ensuring choices are  recognizing that durable ,
action as a structured

defensible, transparent, and management outcomes require ,
_ o _ o experiment that generates

grounded in empirical evidence the trust and participation of the ,

_ _ knowledge to improve future
rather than assumption or people most directly affected by . .

" , o decisions across similar
political convenience. land use decisions.
landscapes.
Multiscale Approach

Considering ecological and social impacts from local parcel scales to
regional landscape levels — ensuring that site-specific actions are
informed by and contribute to broader landscape-scale
sustainability goals and conservation objectives.
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QLESLIE Sustainable Futures Through Science

When ecological understanding, rigorous
methodology, and genuine commitment to
stewardship align, land management
becomes a force for restoration — not just
conservation. Science is the compass that
guides us toward landscapes that can sustain

both nature and humanity.
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(;ESUE The Future of Land Resource Management

The challenges ahead — climate change,
biodiversity loss, growing resource demands
— call for land management approaches that
are more integrated, more adaptive, and more
collaborative than ever before. The tools are
evolving; so too must the institutions and

relationships that wield them.
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(;ESUE Emerging Technologies and Approaches

Remote Sensing & Analytics Climate Adaptation

Advanced satellite imagery, LiDAR, drone Increasing focus on climate change
surveys, and machine learning-powered adaptation and ecological resilience is
data analytics now allow managers to reshaping management priorities —
monitor vast landscapes in near-real from species range shifts and altered fire
time — detecting change, modeling regimes to drought planning and carbon
scenarios, and informing decisions at sequestration as a measurable
unprecedented speed and scale. management outcome.

Social Science Integration

Integration of social sciences — psychology, anthropology,
economics, and political science — acknowledges that land
management is ultimately a human endeavor. Understanding
motivations, values, and behaviors is as essential as

Co-funded by understanding soil chemistry or hydrology.
the European Union




)

(;ESUE The Ongoing Challenge: Collaboration and Innovation

. . [J Elevating science-management partnerships to
Science-Management Partnerships

institutional priority is the defining organizational challenge

The most pressing frontier in land resource management is not of 21st-century land stewardship.
technological — it is relational. Coproducing actionable science

requires deep, sustained partnerships between researchers and

practitioners who share goals, speak each other's languages, and

build trust over years, not grant cycles.

Scenario-Based Modeling

Developing sophisticated scenario-based landscape models allows
managers to explore the consequences of different management
choices across complex, dynamic ecosystems before committing
resources in the field. These models are becoming indispensable
tools for navigating uncertainty in an era of rapid environmental
change.
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QLESLIE Collaborating for a Healthier Planet

No single agency, discipline, or community
holds all the knowledge needed to manage
the landscapes of the future. The most
powerful resource available to land
managers is not technology or data — it is
the collective intelligence of people

committed to a shared goal: land that thrives.
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