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(EESLIE LAND RESOURCES AS A SYSTEM: UNDERSTANDING

OUR FOUNDATION FOR LIFE

Beneath our feet lies the most critical
infrastructure humanity has ever known — not
built by engineers, but shaped over millennia
by nature itself. Land is not merely ground to
stand on; it is a living, breathing system that
sustains every facet of human civilization and
the natural world. This presentation explores
the intricate web of soil, water, forests, and
minerals that together form our planet's life-
support system — and what we must do to

protect it.
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QLESLIE WHAT ARE LAND RESOURCES?

CHAPTER 1 THE LIVING FOUNDATION

Before we can protect the land, we
must understand what it truly is —
not just dirt and rock, but a
dynamic, interconnected system
that powers all terrestrial life on

Earth.
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(;ESLIE LAND: THE ULTIMATE NATURAL SYSTEM

Land is far more than the surface we walk upon. It is a finite, complex system where soil, water, vegetation, and minerals continuously interact to sustain life.
Every meal we eat, every glass of water we drink, every building we inhabit — all trace back to the resources that land provides.

Food Production Water Filtration
95% of our food originates from land-based agriculture and ecosystems Land systems filter and store freshwater for billions of people
Shelter & Energy

Raw materials and energy sources fuel civilization's infrastructure

Biodiversity

Land hosts the vast majority of Earth's known species and habitats
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(;ESLIE THE SOIL: EARTH'S FERTILE BEDROCK

Soil is the thin, precious layer where geology meets biology — a living matrix teeming with microorganisms, nutrients, and organic matter. It
takes nature up to 1,000 years to produce just one inch of topsoil, yet we can destroy it in a single season of poor management.

Why Soil Matters

*  Nourishes crops — providing the essential nutrients plants need to
grow and feed humanity

» Filters water — acting as a natural purification system for groundwater
and aquifers

« Sustains ecosystems — supporting microbial communities more
diverse than rainforest canopies

« Stores carbon — holding more carbon than the atmosphere and all
vegetation combined
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(;ES LIE FORESTS: THE LUNGS AND GUARDIANS OF LAND

Air Quality Regulation Water Cycle Management

Forests produce oxygen and absorb Tree roots stabilize watersheds and regulate
pollutants, acting as the planet's respiratory rainfall patterns. Forested catchments
system. A single mature tree can absorb up produce some of the cleanest drinking water
to 48 pounds of CO, per year. on the planet.

Biodiversity Hotspots

Forests provide habitat for 80% of
terrestrial species, from insects to large
mammals, forming intricate food webs that
sustain ecological balance.
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QLESLIE FRESHWATER ON LAND: THE LIFEBLOOD OF ECOSYSTEMS

Rivers, lakes, wetlands, and groundwater aquifers form the
circulatory system of the terrestrial world. Freshwater supplies
drinking water for communities, irrigates agriculture, powers
industry, and sustains aquatic habitats that millions of species

depend upon.

Freshwater
Only 2.5% of all Earth's water is freshwater —

making conservation absolutely vital

Agriculture Use

Agriculture accounts for roughly 70% of global freshwater withdrawals

Accessible

Less than 30% of freshwater is readily accessible

as surface or shallow groundwater
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(EESLIE MINERAL AND ENERGY RESOURCES: THE ENGINE

) _ OF CIVILIZATION

Beneath the surface, the Earth holds the raw materials that power modern life. From the iron in our buildings to the lithium in our devices,
mineral resources form the backbone of technological progress.

Mineral Resources

Iron & Steel Copper & Lithium Wind Power Solar Arrays
Foundation of construction Essential for electronics, Harnessing atmospheric Converting sunlight into
and manufacturing batteries, and green energy through onshore electricity on open land
worldwide technology turbine farms surfaces

Rare Earth Elements

Critical for semiconductors, magnets, and defense systems

Geothermal

Tapping Earth's internal heat for sustainable baseload power
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QLESLIE THE ANATOMY OF LAND: A LIVING CROSS-SECTION

This cross-section reveals the hidden
complexity beneath our feet. From the thin
layer of topsoil that sustains all plant life,
through the water table that feeds our wells
and springs, down to the mineral deposits
that power industry — every layer is
interconnected. Human activity at the
surface sends ripples through the entire
system, affecting groundwater quality, soil
integrity, and mineral availability for

generations to come.
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Q LESLIE HOW THE LAND SYSTEM CONNECTS

CHAPTER 2  INTERACTIONS & DEPENDENCIES

No land resource exists in isolation.
Understanding the interactions and feedback
loops between soil, water, forests, agriculture,
and mining is essential to grasping why
degradation in one area cascades throughout

the entire system.
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(;ESLIE SOIL AND WATER: A DELICATE BALANCE

1 The Positive Cycle

Healthy soil acts as a natural sponge, filtering rainfall, storing
moisture, and slowly releasing clean water into rivers and
aquifers. Well-structured soil prevents flooding and sustains
water supplies during dry periods.

2  The Destructive Cycle

When soil degrades, water erosion accelerates — washing
away topsoil, clogging waterways with sediment, and polluting
freshwater sources. This vicious cycle undermines both soil
fertility and water quality simultaneously.

() Critical Statistic: Over 30% of global soils are already degraded, directly threatening food
production capacity and freshwater availability for billions of people worldwide.
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(EESLIE FORESTS AND CLIMATE: CARBON STORAGE VS.

DEFORESTATION

Forests serve as one of Earth's most powerful
carbon sinks, absorbing approximately 2 billion
tons of CO, annually and locking it away in
biomass and soil. They regulate regional climates,
generate rainfall, and buffer against extreme

weather events.

Yet the destruction continues at an alarming pace.
Each year, approximately 10 million hectares of
forest — an area roughly the size of South Korea —
are lost to logging, agricultural expansion, and urban
development. When forests are cleared or burned,
the stored carbon is released back into the

atmosphere, accelerating the very climate change
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) AGRICULTURE'S ROLE: FEEDING BILLIONS,

qLESLIE
» IMPACTING LAND

Agriculture is humanity's most expansive transformation of the
natural landscape. It occupies 54% of the world's habitable
land area, making it the single largest driver of land-use change

on the planet.
Unsustainable farming practices create a compounding crisis —

eroded soil produces lower yields, requiring more inputs, which
further degrades the land and water systems that agriculture

depends upon.
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(;ESLIE MINING AND ENERGY EXTRACTION: BENEFITS AND RISKS

Modern Life Depends on Mining Environmental Consequences

Every smartphone, building, vehicle, and Extraction can cause severe habitat loss,
medical device relies on extracted soil contamination, water pollution from
minerals. Mining supports global tailings, and long-term landscape
economies and enables technological scarring that takes decades or centuries
advancement that improves quality of to rehabilitate.

life.

The Renewable Transition

Shifting to wind, solar, and geothermal
energy reduces fossil fuel impacts — but
still requires significant land for
infrastructure, creating new land-use
trade-offs to navigate.
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(;ESLIE THE VISIBLE TOLL: LAND DEGRADATION FROM SPACE

Before: Intact Forest

Dense, thriving forest canopy providing carbon storage,
biodiversity habitat, and watershed protection across a vast

landscape.

After: Degraded Landscape
Cleared land showing erosion patterns, fragmented habitat,
and exposed soil vulnerable to further degradation and

desertification.

Satellite imagery starkly reveals the scale of transformation. What once sustained
complex ecosystems now struggles to support even basic vegetation, illustrating the

irreversible consequences of unchecked land conversion.
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(;ESLIE CHALLENGES THREATENING LAND SYSTEMS

CHAPTER3 THREATS TO THE SYSTEM

The interconnected land system
faces mounting pressures from
every direction. Understanding
these threats is the first step
toward building resilience and

reversing the damage.
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(;ESLIE LAND DEGRADATION: SCALE AND CONSEQUENCES

The numbers are staggering. Each year, 24 billion tons of fertile soil are swept away by wind and water erosion, compaction, and chemical
contamination. This quiet crisis undermines the very foundation of food production and ecosystem health worldwide.

Deforestation
Clearing forests exposes topsoil to erosion and eliminates root systems that anchor the

land
Urbanization
Expanding cities seal fertile land under concrete and asphalt, permanently removing it

from production

Overgrazing
Excessive livestock grazing strips vegetation and compacts soil, reducing its ability to

absorb water
Climate Change
Rising temperatures and shifting rainfall patterns accelerate desertification and soil

moisture loss
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(;ES LIE WATER SCARCITY AND POLLUTION

Water — the lifeblood of every land system — is under unprecedented stress.
Nearly 40% of the global population already faces water scarcity, and projections
suggest this will worsen dramatically as demand grows and supply dwindles.

Scarcity Drivers Pollution Sources

«  Over-extraction of groundwater « Agricultural runoff carrying
for irrigation pesticides and fertilizers

* Declining snowpack and glacier * Industrial discharge of heavy
melt metals and chemicals

« Population growth in arid regions « Untreated sewage entering

« Inefficient water distribution waterways
systems «  Microplastic contamination

spreading through soils
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(;ESLIE CONFLICTS OVER LAND USE

As populations grow and economies expand, competing demands for limited land create intense conflict. The same parcel of land cannot
simultaneously serve urban development, agricultural production, and conservation — forcing societies to make difficult trade-offs.

Urban Expansion Agriculture

Cities sprawling outward, consuming Farming operations competing for fertile
surrounding agricultural and natural land  land against development pressures

Conservation

Protected areas and wildlife corridors
squeezed by economic priorities

[J case Study: In India and the United States, rapid urbanization is converting some of the most
fertile farmland on Earth into residential and commercial zones — losses that are essentially
permanent and irreversible.
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(;ESLIE CLIMATE CHANGE AMPLIFIES LAND STRESS

Climate change acts as a threat multiplier, intensifying every existing pressure on
land systems. Increased droughts parch soils and kill vegetation. Intensified floods
strip away topsoil and destroy crops. Temperature extremes disrupt growing
seasons and push ecosystems beyond their tolerance limits.

Droughts & Heat Extreme Floods

Extended dry periods degrade soil Intense rainfall events erode
structure and collapse agricultural landscapes and contaminate water
yields supplies

Permafrost Thaw

Melting frozen ground releases methane and CO,, destabilizing land and
accelerating warming
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QLESLIE MANAGING LAND AS A SYSTEM

CHAPTER4 PATHWAYS FORWARD

The challenges are immense —
but so are the solutions. A
systems-based approach to land
management can reverse
degradation, restore ecosystems,

and secure resources for

generations to come.
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(;ES LIE SUSTAINABLE LAND MANAGEMENT PRACTICES

Contour Farming No-Till Farming

Plowing along contour lines Minimizing soil disturbance

reduces water runoff and preserves structure, retains

prevents soil erosion on slopes moisture, and boosts organic
matter

These proven techniques deliver a triple benefit: soil conservation,
increased productivity, and biodiversity protection — demonstrating
that sustainable management and economic returns are not mutually
exclusive.
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Crop Rotation

Alternating crops replenishes
nutrients naturally and breaks
pest and disease cycles

Afforestation

Planting trees on degraded land
restores soil, sequesters carbon,
and rebuilds habitat



(EESLIE INDIGENOUS KNOWLEDGE AND COMMUNITY

) _ STEWARDSHIP

Indigenous peoples are among the most effective land stewards on Earth.
Managing approximately 25% of the planet's land surface, their territories
often harbor greater biodiversity and healthier ecosystems than adjacent areas
— a testament to millennia of accumulated ecological wisdom.

Why Indigenous Stewardship Works RUCHEUCLIELCY

+  Deep ecological knowledge — Combining traditional
understanding of seasonal cycles, species indigenous practices with
interdependencies, and sustainable modern science creates
harvest limits developed over generations more resilient and

+  Community-based governance — effective sustainability
collective decision-making that prioritizes strategies than either
long-term ecosystem health over short- approach alone.
term gain

* Holistic land management — treating
land, water, and biodiversity as inseparable
components of a single living system
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(;ES LIE TECHNOLOGICAL INNOVATIONS DRIVING SUSTAINABILITY

Technology is transforming how we understand, monitor, and manage land resources — enabling precision at scales previously unimaginable.

Remote Sensing Precision Agriculture

Satellite imagery and drone technology GPS-guided equipment, soil sensors, and
monitor land health, detect Al analytics optimize water, fertilizer, and
deforestation, and track soil moisture in pesticide application — reducing waste
real time across vast territories. by up to 30%.

Soil Data Platforms

Digital soil mapping and data-sharing
tools enable farmers and planners to
make evidence-based decisions for long-
term land health.
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(;ESLIE POLICY, GOVERNANCE, AND INDIVIDUAL ACTION

Securing land resources for the future requires action at every level

— from international agreements to personal choices made daily.

Effective land use policies must balance economic development
with conservation imperatives. But policy alone is insufficient —
individual actions like reducing food waste, choosing
sustainably sourced products, and advocating for green spaces

create the grassroots momentum that drives systemic change.
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(;ESLIE CONCLUSION: OUR LAND, OUR RESPONSIBILITY

Land resources form a dynamic, interconnected system that is nothing less than the foundation of all terrestrial life. Every component —
soil, water, forests, minerals — depends on and influences the others in ways both visible and hidden.

1 understand the System 2  Act with Innovation
Recognize that land is not a collection Deploy sustainable practices,
of isolated resources but a living, indigenous knowledge, and cutting-
integrated system requiring holistic edge technology to restore and
management. protect degraded landscapes.

3 Embrace Stewardship

Through collective knowledge, bold
policy, and individual commitment, we
can secure a resilient land system for
current and future generations.
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