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QLESLIE Understanding Land's Ecological Role

Land is far more than the ground
o ,"—:-—'; we walk on. It is a dynamig, living
system that sustains all terrestrial
life — from the smallest soil
microbe to the largest forest
canopy. In this chapter, we explore

the foundational role land plays in

Earth's ecological balance.
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(;ESUE What Are Ecological Functions of Land?

Land ecosystems are the engines of life on Earth. They regulate the flow of energy, water, nutrients, and biodiversity
across every continent and climate zone. These processes don't operate in isolation — they form an interconnected web
that sustains the planet's habitability.

Water Cycling
Land filters, stores, and distributes freshwater essential for all living

organismes.
Energy Regulation

Photosynthesis captures solar energy, powering food webs and driving
atmospheric cycles.

Biodiversity Support

Habitats sustain genetic diversity critical for ecosystem resilience and

adaptation.
Nutrient Flow

Decomposition and mineralization recycle essential elements back into
the soil.
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QLESLIE The Foundation: Ecosystem Functions Explained

At the heart of every landscape lies a set of fundamental ecological processes that sustain life. Understanding these functions is the first step
toward protecting and restoring the ecosystems we depend upon.

Primary Production Nutrient Cycling

Plants convert sunlight into biomass through ~ Decomposition by fungi, bacteria, and
photosynthesis, forming the base of all food invertebrates breaks down organic matter,
chains and storing carbon that regulates our  releasing nutrients back into the soil and
climate. sustaining long-term fertility.

Habitat Provision

Land supports an extraordinary diversity of
species and genetic resources, providing

shelter, breeding grounds, and migration
Co-funded by

the European Union corridors across ecosystems.
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(;ESUE The Invisible Web Beneath Our Feet

Beneath every meadow, forest, and
field lies an astonishingly complex
underground world. Soil is not
merely dirt — it is a living ecosystem
teeming with billions of
microorganisms per gram,
interwoven with root networks and
fungal highways.

[J Did you know? A single
teaspoon of healthy soil
contains more
microorganisms than
there are people on
Earth — up to 10 billion

Mycorrhizal fungi form vast D el L e m—"

networks connecting plant roots,
enabling the exchange of nutrients
and chemical signals across entire
landscapes. Water percolates
through soil layers, being filtered
and stored in aquifers that supply
rivers and wells.

of fungal species.
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Typologies of
Earth's Ecosystems
Ecosystems and
ThvetrFunctions:

grasslands, Earth's ecosystems are as

diverse as they are vital. This chapter

explores frameworks for classifying

these systems and the unique ecological

Cedtin@ by roles each one plays.
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(;ESUE Global Ecosystem Typology: A New Framework

The IUCN Global Ecosystem Typology represents a groundbreaking approach to understanding and managing the planet's ecosystems.
Rather than relying solely on geographic location, this framework classifies ecosystems by their functional characteristics and biotic

composition.

Functional Classification Consistent Global Standards
Ecosystems are grouped by the The typology enables uniform
ecological processes they perform conservation strategies across

— energy flows, nutrient cycling, nations, bridging gaps in how
and hydrological patterns — rather different countries assess and
than just where they occur. manage their natural heritage.

Predictive Power

By understanding functional
drivers, scientists can predict how
ecosystems will respond to climate
change, land use shifts, and other
environmental pressures.
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QLESLIE Terrestrial Ecosystem Functions by Land Type

Each major land type contributes a distinct set of ecological services to the planet. Understanding these differences is critical for making
informed land management decisions.

Forests Grasslands

The planet's greatest carbon Often overlooked, grasslands

vaults. Forests store vast stabilize soils against erosion,

amounts of carbon, regulate provide critical grazing

regional and global climate, resources, and serve as
filter water through root biodiversity hotspots —
systems, and harbor over particularly for pollinators,
80% of terrestrial ground-nesting birds, and
biodiversity. Wetlands endemic plant species.

Nature's multitaskers.
Wetlands control flooding,
retain and filter nutrients
from runoff, sequester
carbon in waterlogged soils,
Co-funded by and provide irreplaceable
the European Union habitat for migratory species.




» Wetlands: Nature's Water Purifiers and
qLESLIE

) Climate Moderators

Wetlands rank among the most productive ecosystems on Earth,
rivaling even tropical rainforests in their biological output. Despite
covering only about 6% of the planet's surface, their ecological
contributions are vastly disproportionate to their size.

These remarkable systems store enormous quantities of carbon in
their soils, acting as long-term sinks that help reduce atmospheric CO,
concentrations. Their waterlogged conditions slow decomposition,
locking carbon away for centuries or millennia.

Wetlands also provide critical habitat for migratory birds, freshwater
fish, and amphibians — many of which are found nowhere else. They
serve as nurseries for commercially important species and corridors for
seasonal migrations spanning continents.
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Wetlands: Earth's Natural Sponges — absorbing, filtering, and releasing water in ways that sustain entire regions, protect coastlines, and
nurture biodiversity on a grand scale.

Lost Since 1700 Species Dependent

Global wetlands destroyed by human activity  Of all species rely on freshwater and wetland
habitats

Co-funded by
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Multifunctionality
ity and Land Use
s Use Conflicts

Land serves many masters —

ecology, economy, and culture.
When these demands collide, the
consequences can reshape entire
landscapes. This chapter examines
the tensions at the heart of land

Co-funded by ..
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(;ESUE Land as Natural Capital: Beyond Market Values
SINGLE-USE LOSSES:
SOCIO- ECO & SOCIO BENEFITS
CULTURAL
LAND |
CAPITAL
FOR NARROW
ECONOMIC RETURN

ECONOMIC

NOTE: MARKET FAILURES & SUBSIDIES
DRIVING UNSUSTAINABLE CHOICES
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) Case Study: Tropical Forest Conversion

qLESLIE
» vs. Ecosystem Services

The destruction of mangrove forests for shrimp farming illustrates one of the most tragic examples of short-term economic thinking overriding

long-term ecological wisdom.

Short-Term Gains

Shrimp farming in converted mangroves generates immediate
profits, attracting investment and providing local employment in
coastal communities across Southeast Asia and Latin America.

Long-Term Losses

Mangrove destruction eliminates coastal protection from storms,
devastates fish nurseries, releases stored carbon, and degrades
water quality — losses that far exceed the economic returns of

aquaculture.

Research finding: Studies estimate that the total economic value of intact
mangrove ecosystem services can exceed $33,000-$57,000 per hectare per year,
while shrimp farm revenues often decline sharply after just 5-10 years due to soil
degradation and disease.

Co-funded by
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When Short-Term Gains Undermine
Undermine Long-Term Resilience
TRegeilliieqqgeCtive reveals the stark reality of mangrove

conversion. Intact forests on one side — teeming with life and
protecting coastlines — give way to geometric shrimp ponds that
degrade within years, leaving behind barren salt flats and displaced

communities.

The pattern repeats across the tropics: short-term extraction replaces
millennia of ecological investment, and restoration — if attempted —
takes decades and enormous resources to achieve even partial

recovery.
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the European Union




) _
qLESLIE

Sustainable Land
Management Enhances
Ecological Functions

The path forward lies not in choosing
between people and nature, butin
designing land management systems

that serve both. This chapter

highlights principles and innovations

Co-funded by that prove it's possible.

the European Union




)

(;ESUE Principles of Ecological Land Management

Effective ecological land management rests on a set of interconnected principles that treat land as a living system rather than a resource to be
extracted. When applied together, these principles create landscapes that are both productive and resilient.

7 fa\

Biodiversity Conservation Soil Health Maintenance

Integrating habitat corridors, hedgerows, and  Crop rotation, cover crops, and agroforestry

native species into productive landscapes build organic matter, improve soil structure,
ensures that biodiversity thrives alongside and reduce dependence on synthetic
agriculture and forestry. fertilizers over time.

O

—_—
—~——~

Water Stewardship

Strategic water management — from riparian
buffers to wetland restoration — preserves
clean water supplies, prevents erosion, and

sustains aquatic ecosystems.

Co-funded by
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QLESLIE Innovations in Practice: Agroforestry in Kenya

Combining Trees with Crops

Across Kenya, smallholder farmers are
pioneering agroforestry systems that
integrate trees directly into cropland.
Nitrogen-fixing species like Faidherbia albida
enrich the soil, while fruit and timber trees
provide additional income streams.

Results are striking: soil fertility improves
within just 2-3 growing seasons, crop Yyields
increase by 20-40%, and biodiversity
rebounds as birds, pollinators, and beneficial
insects return to the landscape.

For smallholder farmers, this approach
delivers food security and diversified income
— a buffer against the volatility of global
commodity markets and unpredictable

RMAM Co-funded by rainfall patterns.
the European Union




) Research Spotlight: Enhancin
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) Multifunctionality Under Climate Change

A growing body of research demonstrates that sustainable land management is not just good for ecology — it's a powerful strategy for

economic resilience in an era of climate uncertainty.

Ecological Resilience Economic Resilience

Diverse landscapes with healthy soils Farmers practicing sustainable

and intact water cycles recover faster management report more stable yields
from extreme weather events including and incomes over multi-year periods
droughts, floods, and wildfires. compared to conventional monoculture
Biodiversity acts as biological insurance operations, even under variable climate
against disruption. conditions.

Maintained Ecosystem Services

Studies project that sustainably
managed lands continue to provide
pollination, pest control, water
purification, and carbon sequestration
services despite future climate

Co-funded by uncertainties — services valued at

the European Union trillions globally.
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Farming with Nature, Not Against It
Against It

When farmers work with natural systems rather than against
them, the results speak for themselves: healthier soils, cleaner
water, richer biodiversity, and more resilient livelihoods.
Agroforestry, cover cropping, and integrated pest management
are not relics of the past — they are the cutting edge of

agricultural innovation.

"The nation that destroys its soil destroys itself." — Franklin
D. Roosevelt, 1937

Co-funded by
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Ecological Land-Use

~ i Complementation for
| " Resilience

B/ Resilient landscapes are not built from

¥t
P

, B8 isolated patches of nature. They emerge from
0 B the strategic arrangement of diverse land

3 uses that complement and reinforce one
another. This chapter explores the science

| and practice of landscape complementation.
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(;ESUE Urban and Rural Land Use Synergies

The boundary between urban and rural landscapes need not be a hard line. When diverse land uses are strategically
clustered, they create synergies that amplify ecological benefits far beyond what any single land type can achieve alone.

Urban Green Spaces

Parks and urban forests cool cities,
filter air, and provide recreation

Ecological Corridors

Green corridors connect urban and
rural habitats for wildlife movement

Rural Ecosystems

Forests and wetlands supply clean
water and biodiversity to the region

Peri-Urban Agriculture
Farms on city edges provide local
food and buffer natural areas

Co-funded by
the European Union




) Planning for the Future: Integrating
qLESLIE

) Ecological Functions in Land Use

Effective landscape planning requires moving beyond zoning maps and economic projections to integrate ecological principles
at the core of every decision.

ASSESS Design Engage Adaptive
Functions Complementa Stakeholder stewardship

Map and tion >

measmgre Fnhance Participatory Monitor results
ecosystem connectivityand ~ planning with  and adjust

SErvices varied land use ~ communities management

Landscape complementation enhances habitat connectivity — allowing
species to move, adapt, and thrive across fragmented landscapes.
Meanwhile, participatory management ensures that the people who live
on and work the land become partners in sustainable stewardship, not

obstacles to it.
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) The Urgency: Protecting Ecological
qLESLIE SEUEY - -

Functions for Future Generations

The threats facing land ecosystems are accelerating.
Habitat fragmentation, pollution, and climate
change are degrading ecological functions at a pace that

75% 1M

Land Altered Species at Risk
Of Earth's land Species currently
surface has been threatened with
significantly extinction due to
altered by habitat loss

human activity

Maintaining ecological functions is not an abstract
environmental goal — it is critical for biodiversity, food
security, clean water, and the welfare of billions of
people who depend on healthy landscapes every day.

S Co-funded by
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A Living Landscape for People and
Nature

This is the vision we must fight for: a mosaic of interconnected, thriving
ecosystems — forests that breathe, wetlands that cleanse, farmlands
that nourish, and corridors that connect. A landscape where ecological
functions and human prosperity are not in opposition, but in
harmony.

Every patch of restored wetland, every hedgerow planted, every forest
protected brings us closer to landscapes that can sustain life for

generations to come.
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(EESLIE Conclusion: Stewardship of Land's Ecological

) Functions is Our Shared Responsibility

The science is clear: land's ecological functions are the foundation upon which all terrestrial life depends. Protecting and restoring these
functions is not optional — it is an imperative for human survival.

Embrace Sustainability Support Science-Based Policy
Adopt multifunctional land management Advocate for policies grounded in
practices that balance production with ecosystem function science, from local
ecological health — agroforestry, wetland zoning to international conservation
restoration, and biodiversity-friendly frameworks like the IUCN Global
farming. Ecosystem Typology.

Secure Resilient Landscapes

Together, invest in landscapes that
sustain life on Earth — connected,
diverse, and managed with the wisdom
that every ecological function we protect
protects us in return.

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

4.- Land as a Natural and Ecological
Resource

Ecological Functions of Land

LM-W04-V26



	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

