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There is an old story about a forest on fire.
All the animals run.
Except a hummingbird.

The hummingbird flies back and forth, carrying drops of water in its beak.
Someone laughs.
“What difference can that possibly make?”

The hummingbird replies,
“I’m doing what I can.”

Founder’s Note

Sathya Raghu Mokkapati  

Co-Founder and CEO 
SoulForest
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This story is usually told to inspire hope.
It shouldn’t.

Because taken literally, the hummingbird fails.
The forest burns anyway.

If restoration depends on hummingbirds, it will not survive.
If system-scale collapse is met with individual effort, the outcome is already decided.

That is the truth we avoid.

Land degradation, biodiversity loss, and climate stress are not failures of effort.
They are failures of design.

We already have millions of hummingbirds.
NGOs. CSR programmes. Activists. Volunteers.
Good people carrying drops of water.

And the forest is still burning.

So the real question is not
“How do we get more hummingbirds?”

The real question is
“Why are we asking birds to fight fires at all?”

Fires are not extinguished by virtue.
They are extinguished by systems.
Firebreaks. Water infrastructure. Clear rules. Aligned incentives. 
Maintenance long after attention fades.

When systems exist, small actions compound.
When they don’t, even heroic effort evaporates.

I don’t want you to believe in this work.
Belief is fragile.
It disappears when money tightens, leadership changes, rains fail, or attention moves on.

Restoration that depends on belief will not last.

I want something harder.
I want restoration to work even when no one is inspired.

I came to this as an outsider.
Not from conservation or policy, but from building systems that had to survive farmers, markets, 
weather, capital, and human behaviour at the same time.

One thing became obvious.

Nature is not the bottleneck.
Design is.
Incentives are.
Disincentives are.
Culture, stories, and rituals are.

Founder’s Note
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And those can be changed.

We keep treating restoration like a project.
Projects need champions. Projects end.

Ecosystems respond only to structure, sequence, and time.

So we asked two questions:

Founder’s Note

1.	 Why do we need to care so much about all 
this?

	 Biodiversity keeps water, soil, climate, and 
food systems stable.

	 It reduces risk and prevents sudden 
ecological and economic collapse.

	 More diversity means fewer shocks and 
faster recovery.

	 It is cheaper to protect biodiversity than to 
rebuild broken systems.

	 Human survival and prosperity depend on it.

2.	 What if restoration were designed like 
infrastructure

	 meant to last

	 meant to be maintained

	 meant to fail safely

	 meant to be trusted without stories?

This led us to Veltoor.

Not because it was special.
But because it was ordinary, degraded, and under pressure.

If restoration cannot hold there, it does not matter where else it works.
At 80+ Hectares (200+ acres) Veltoor represents roughly 0.004% of Telangana’s degraded land.
That number matters.

It means this work was never about scale through ownership.
It was about proof under pressure.

If restoration cannot hold on ordinary land
in a real village context
with economic pressure, human use, and imperfect governance
then it will not hold anywhere.

At Veltoor, we chose not to defend intent.
We tested assumptions.

Baselines before action.
Interventions as hypotheses.
Measurement over narrative.
Failure named early.
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Sequence enforced even when shortcuts tempted us.

Progress here is not claimed.
It is observed.

We also stopped pretending ecology survives without economics.
People push boundaries.
Capital seeks returns.
Short-term pressure never disappears.

If protection relies on goodwill, it breaks.
If livelihoods detach from land health, extraction wins.
If outcomes cannot be trusted, capital leaves.

So we designed dependence.

Value exists only if the ecosystem holds.
When the land strengthens, value compounds.
When it weakens, value collapses.

That is not ethics.
That is structure.

Water was made to stay.
Soil followed.
Vegetation reorganised.
Fauna returned without introduction.
Carbon accumulated below ground, slowly and durably.

No hummingbirds required.

This report does not promise success.
Some things are working.
Some remain fragile.
Some risks are already visible, especially the risk of success itself.

We name these risks because systems fail quietly when they are not named.

Veltoor is not yet an established restoration site.
It is in process.

Partnerships like the Society for Ecological Restoration’s REVIVE initiative matter because they exist 
to surface, test, and refine replicable restoration templates across bioregions. Veltoor may inspire 
100 landscapes. It may inspire none. That uncertainty is honest.

But without validated systems, nothing scales.
Without evidence, governments do not act.
Without predictable outcomes, capital will not stay.
Without governance by design, success collapses under its own weight.

Founder’s Note
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I do have a dream.

That restoration becomes boring.
Predictable. Verifiable. Repeatable. Investable.
Something that survives leadership changes, funding cycles, and human forgetfulness.
But dreams are cheap.
Systems are not.

If a system like this can hold on 0.004%, the uncomfortable question follows:

What if it were replicated 25,000 times across Telangana alone?
Not by one organisation.
Not by buying land.
But through radical collaboration with landowners, communities, corporations, governments, and 
capital
using systems that can be trusted.

The hummingbird story ends with effort.
This story begins with systems.

Scale will not come from carrying more water.
It will come from changing the shape of the river.

The forest does not need more birds.
It needs fewer fires.

And fires stop
when the system changes.

Veltoor is the first test.

Founder’s Note
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People Behind the Work

This landscape was built on the ground, not on paper.

Through daily labour, judgment, iteration, and persistence, the work evolved season by season, 
shaped by those who planned, executed, observed, and adapted it in real time.

FIELD EXECUTION

Soul Forest Field Team, Veltoor

Local and indigenous practitioners who carried out the work on site : planting, protection, 
maintenance, and monitoring. Their decisions and observations directly shaped how the land 
responded over time.

ECOLOGY & BIODIVERSITY

Dr. Ramesh Kandagatla | Naresh Baja
Ecologists and biodiversity practitioners who led species selection, ecological design,
soil–water logic, and field monitoring, guiding the restoration process from an
ecological standpoint.

INFRASTRUCTURE & ADMINISTRATION

Kumar Abhinav
Mechanical Engineer. Led earthworks, water systems, infrastructure execution,
and on-site administration.

SYSTEMS & COORDINATION

Nikhil Sharma
Team Lead and Engineer. Integrated planning, sequencing, and execution across teams to ensure 
alignment between design intent and on-ground implementation.

ECOLOGICAL & INFRASTRUCTURE ADVISORS

Provided long-term technical guidance, review, and domain expertise across ecology, forestry, soils, 
and watershed systems.

Ayush Sharma 
Co- Founder, Soul Forest; long term ecological vision and guidance

Dr. Vasudevarao Vaidyula 
Senior Scientist and Head (Retd.), AINP on Vertebrate Pest Management, PJTSAU; long-term ecological 
guidance

Narsanna Koppala 
Permaculture and dryland systems expert
George Gann – Restoration standards and ecological framework guidance



8 Soul Forest @ Veltoor, Telangana

ECOLOGICAL & INFRASTRUCTURE ADVISORS

Dr. G. Ramalingam 
Chief Conservator of Forests (Production),
Telangana Forest Department

Dr. Rajashekar 
Assistant Professor, Entomology, PJTSAU

Dr. Ramanjaneyulu 
Professor, AICRP on Agroforestry, PJTSAU

Dr. Chiranjeevi
Assistant Professor, Forestry (FCRI)

Dr. R. Jagadeshwar
Director of Research (Retd.), PJTSAU

Dr. Triveni
Professor, Microbiology, PJTSAU

Dr. Manohar
Senior Professor (Retd.), Horticulture, PJTSAU

Dr. Hanumanth Rao & Team
Biodiversity assessment and Impact evaluation

M. Thirupathiah
Watershed and Hydrology expert

VISUAL COMMUNICATION

Neha Sharma| Causate Team
Design and visual interpretation.

CONCEPTUAL FRAMING

Sathya Raghu Mokkapati
Co-founder, Soul Forest. Developed the underlying model, design logic, and long-term vision guiding 
the work.

SYSTEM DESIGN & DOCUMENTATION

Harini Shanker
Synthesised field learning into system logic, documentation, and knowledge frameworks, including 
this report.

People Behind the Work
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1The Deccan Plateau 
and the Cost of 
Ecological Failure

The Deccan Plateau is not marginal land.
It is economic infrastructure.

Spanning ~1.9M sq km and supporting 200M+ people, it underpins groundwater recharge, 
rain-fed agriculture, regional climate stability, and biodiversity across central and southern India. 
These landscapes evolved for stress. Shallow soils. Erratic rainfall. Long dry seasons. Resilience was 
built into the ecology.

The Deccan Plateau—one 
of India’s largest semi-arid 
regions supporting millions of  
livelihoods under increasing 
ecological stress.
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What failed was not the land.
It was the system governing its use.

Across the Deccan, degradation follows a repeatable pattern. Over 2.19M hectares of tree 
cover have been lost since 2000. Soil organic carbon has fallen below 0.5% across large areas, collapsing 
water-holding capacity. Rain exits landscapes as runoff instead of infiltrating. Groundwater becomes 
seasonal and unreliable. Native grasslands are replaced by invasive species that lock ecosystems into low-
productivity states.

The Deccan Plateau and the Cost of Ecological Failure

How Ecological Failure Translates into Economic Stress

Ecological Breakdown

Loss of infiltration

Soil degradation

Vegetation thinning

Biodiversity loss

Volatile water availability

Reduced nutrient and
moisture retention

Higher surface temperatures

Reduced system resilience

Unstable crop yields

Rising input costs,
shrinking margins

Lower labour productivity

Higher exposure to
droughts and floods

Immediate Effect Economic Consequence

Nearly 50% of India’s agriculture is rain-fed. When hydrology weakens, yields fluctuate. When 
soils degrade, costs rise. When vegetation thins, heat stress increases. When biodiversity 
erodes, resilience disappears. Globally, over 50% of GDP depends on nature. In semi-arid India, 
that dependence is direct and immediate. Ecological failure shows up first as farmer distress, 
groundwater conflict, migration, and long-term fiscal pressure.

Typical degraded semi-arid landscape across the Deccan Plateau shaped by erosion, water loss, and prolonged extractive use.

These are not environmental symptoms.
They are system failures.
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Image © Kheyti Tech Pvt Ltd, used with permission

Rural communities across the Deccan Plateau remain 
highly dependent on rainfall-driven agriculture and 
fragile ecosystems

Why Capital Hesitates

The Deccan Plateau and the Cost of Ecological Failure

Yet restoration has not scaled.
Not because intent is lacking.
Not because science is unclear.
Because the system is poorly 
designed.

Most restoration remains short-
term, project-driven, activity-focused, 
lightly measured, and dependent on 
exceptional individuals and fragile 
funding cycles. Activity is visible. 
Reliability is not.

Missing Element

Credible baselines

Predictable recovery paths

Durable protection logic

Economic linkage for communities

Verifiable evidence

Outcomes cannot be trusted

Performance cannot be modelled

Gains decay over time

Stewardship does not hold

Long-term capital stays cautious

Result

Over $100B in climate and nature capital is available globally, yet it hesitates. Communities are asked 
to protect land without durable benefit. Capital is asked to invest without durable proof.

This creates a deadlock.

If people cannot benefit from healthy ecosystems, they will not protect them.
If capital cannot trust ecological outcomes, it will not invest long-term.

The question is no longer whether 
restoration matters. It is whether restoration can be designed to endure.
That requires treating ecosystems as infrastructure. 

Built with sequence.

Protected by constraint.

Measured continuously.

Integrated with economic activity that depends 
on ecological health rather than degrading it.

This is the problem Soul Forest is testing.
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P. p. philippinus 
(Baya Weaver Bird) Nest
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2

Land does not fail because it is complex.
It fails because we ask it to serve too many things at once.

People live on land.
They build, graze, farm, work, extract, and move through it.
Capital arrives looking for returns.
Local livelihoods cannot be wished away.
And short-term pressure never disappears.

Most land-use models pretend one of these is not true.
That is where they break.

Soul Forest starts by accepting all of them.

The Rule That Changes Everything

Ecology governs returns.

Not as a belief. As a condition.

Economic value is allowed only where ecological function holds.
When the land improves, value increases.
When it degrades, value falls.

This is not anti-business.
It is how durability is built.

The Soul Forest
Business Model
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Nature Economic Zones (NEZ)

Soul Forest operates through Nature Economic Zones, structured using an 80–20 land-use framework.

An NEZ is land where:

•	 Ecology defines the conditions for long-term health

•	 Economics grows by working within those conditions

•	 Human presence is intentionally designed to strengthen both
This is not conservation with fences.
It is not real estate with offsets.
It is land treated as long-term infrastructure.

What the 80–20 Framework Actually Means

The 80–20 framework does not mean:

•	 80% untouched nature
•	 20% dense development

That idea does not survive reality.

Veltoor was never a “no-people forest.”
It has always been a working landscape — grazed, farmed, crossed, used.

Degradation happened not because people were present, but because pressure spread everywhere, 
without limits.

The 80–20 framework fixes that.

The Soul Forest Business Model
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The Soul Forest Business Model

The ratio is not a target.
It emerges when ecological thresholds are respected.

How Pressure Is Organised

Ecological stability

~80%
NATURE ZONE

ECONOMIC 
ZONE

Concentrated 
human use

~20%

This is where the land does the heavy lifting.

Purpose:

•	 Repair water movement
•	 Rebuild soil structure
•	 Restore vegetation and biodiversity together
•	 Keep the landscape connected

Nature Zone (~80%)

Structure:

Area

Fully 
protected

Managed 
interaction

No routine access- monitored 
only; dedicated to ecological 

recovery and natural processes

Monitoring, learning, 
and stewardship through
low-impact, ecologically 

guided engagement

Use

Design rule

Small 
footprints

Sustainable 
construction

Hydrology-first 
layouts

Material limits

Soil and roots matter

Less disturbance

Water always wins

Carbon stays on the 
balance sheet

Why

This is where human activity is intentionally 
concentrated.

The Economic Zone works only because the Nature Zone works.

Economic Zone (~20%)

Purpose:

•	 Contain impact
•	 Reduce sprawl
•	 Make responsibility 

visible

Activities include:

•	 Wellness District 
and living

•	 Education and 
research

•	 Low-impact 
workspaces

Even here, design is constrained by 
land behaviour:
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If ecological function weakens, economic value drops. If ecological function improves, value 
compounds.

This is not balance.
It is dependency by design.

The Business Logic

The Soul Forest Business Model

Conventional Model

Value from conversion

Protection by rules

Short-term optimisation

Value from ecological performance

Protection by structure

Long-term durability

Soul Forest Model

Source

UNESCO Biosphere Reserves

Society for Ecological Restoration

Landscape ecology

Infrastructure design

Organising human intensity, not exclusion

Recovery benchmarks and monitoring

Thresholds matter more than area

Durability through structure, not control

Contribution

This is why the model attracts patient, premium, compounding activity instead of boom–bust 
extraction.

Soul Forest does not invent a new theory.
It integrates proven frameworks that rarely operate together:

Phasing the work

Soul Forest’s approach unfolds in two deliberate phases:

Phase 1

Turn degraded, semi-arid land into a functioning Nature Zone.

Hydrology, soil, vegetation, and biodiversity are rebuilt as one system.

Phase 2

Carefully embed the Economic Zone.
Human activity is introduced in ways that depend on and reinforce ecological function

This report focuses primarily on Phase 1.

A separate report will document Phase 2 and the design, governance, and performance of the 
Economic Zones.
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Veltoor Is the Test

Veltoor is not a showcase site.
It is a working one.

Over 80 Hectares (200+ acres) with:

•	 People living and working on the land
•	 Businesses operating alongside restoration
•	 Imperfect systems under real pressure
•	 No shortcuts, offsets, or isolation from reality

If this design fails, it fails in public.
If it holds, it can be repeated elsewhere.

That is the point.

This section explains the rules of the game.

What follows shows how those rules played out on the ground.

Read it not as a success story,
but as evidence of whether this way of organising land can endure.

The Soul Forest Business Model
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Merops orientalis 
(Asian green bee-eater)
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Veltoor is the first landscape where the Soul Forest model is tested as a complete system, after 
successfully completing two projects in about 
100 Hectares in Karnataka and Telangana.

Not as a pilot. Not as a showcase.
As a real-world test where the business thesis must either hold or fail.

Everything Soul Forest aims to build beyond Veltoor depends on what is learned here. Nature Zones 
across the Deccan Plateau. Investable ecological assets.
Nature-linked wellness ecosystems. None of these matter unless one question can be answered 
with evidence.

Can a semi-arid landscape recover in a way that is ecologically credible, economically defensible, and 
durable over decades?

Veltoor exists to test this under real ecological, social, and capital pressure.

3
Veltoor:
The First Living Lab

3.1 Why Veltoor Was Chosen
Veltoor was selected from over 200 evaluated sites because it was ordinary,
degraded, and constrained.

The Veltoor landscape in 
2023, before restoration—
representative of degraded 
semi-arid land with 
remnants of life on the 
Deccan Plateau.
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To test a system rather than an idea, the land could not be exceptional or protected. It needed to 
reflect the Deccan Plateau as it actually exists today. It needed to operate at landscape scale, interact 
with water systems, and sit within a village context where livelihoods, land use, and ecological 
pressure collide. Surrounding degraded forests were necessary for comparison, not comfort.

Veltoor met these conditions.

It appears as open scrub, but it is a degraded expression of dry deciduous ecosystems found widely 
across semi-arid India. Its lack of uniqueness is precisely what makes it replicable.

Why these criteria mattered is summarised below.

Veltoor: The First Living Lab

Selection Requirement

Representative Deccan landscape

Severely degraded condition

Landscape scale

Proximity to water systems

Village context

Surrounding degraded forests

Ensures learning transfers beyond 
a single site

Tests restoration under real constraints, 
not ideal cases

Allows hydrology, fauna, and 
microclimate to reorganise

Enables hydrological repair to be 
tested and verified

Forces alignment between ecology,
livelihoods, and use

Enables comparison and learning over time

Why It Was Non-Negotiable

Erosion scars and sparse vegetation defining baseline conditions at the site.

3.2 What the Land Revealed

The first phase at Veltoor was observation, not intervention.

The land showed prolonged stress shaped by monsoon pulses, heat, wind, and long dry cycles. Rain 
exited quickly as runoff. Infiltration was weak. Soils were shallow, eroded, and compacted. Native 
vegetation was fragmented and increasingly displaced by invasive species. Fauna persisted only in 
sheltered microhabitats.

Decades of grazing, fuelwood extraction, abandoned cultivation, and unregulated movement 
compounded these pressures, preventing the landscape from reorganising into a stable system.
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Veltoor: The First Living Lab

At the same time, the land was not collapsed.

Remnant native species persisted. Seed banks remained viable. Soil biology survived
in moist pockets. Wildlife continued to move across fragmented habitats.
These signals indicated two things simultaneously. Recovery was possible if structure and sequence 
were restored. Failure was equally possible if protection weakened or shortcuts were taken.

This duality is not unique to Veltoor. It reflects the dominant condition across the Deccan Plateau. 
That is why Veltoor is a valid and demanding test case.

3.3 Veltoor as a System Under Test

Veltoor is used to test a specific and measurable chain of cause and effect.

System Link Under Test

Water movement

Soil stabilisation

Vegetation structure

Biodiversity return

Human use

Investment confidence

Can runoff be slowed, spread, 
and absorbed consistently

Does retained moisture rebuild
structure and biology

Does structure emerge before 
species richness

Does fauna follow habitat
without introduction

Can use remain viable without 
degrading recovery

Can verified performance support
long-term capital

What Is Being Verified

Each link is measured against baseline. Assumptions are surfaced. Interventions adapt as the land 
responds. Failure at any stage is treated as information, not embarrassment.

The objective is not speed.
It is signal clarity.

What holds at Veltoor can inform restoration across similar semi-arid landscapes where ecology, 
livelihoods, and capital must remain aligned over time.

Veltoor therefore functions as a prototype for a new category of investable ecological infrastructure.
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Veltoor: The First Living Lab

3.4 Why the Team Is Equipped

Working at Veltoor requires a lived understanding of degraded land under stress.The Soul Forest 
founders bring over a decade of hands-on experience working in semi-arid regions of India alongside 
smallholder farmers whose livelihoods depend on fragile soils and unreliable water.

At CosmosGreen from 2011, field work across 
dryland districts with more than 1,500 farmers 
demonstrated a consistent pattern. Soils 
stabilised when water retention improved 
and grazing and extraction pressure eased. 
Recovery followed sequence and protection, not 
the intensity of effort. Where water lingered, 
soil function returned. Where it did not, 
improvements reversed.

Image © Kheyti Tech Pvt Ltd, used with permission

Sathya Raghu and Ayush Sharma with farmers in Telangana discussing crop performance and resilience.



23Beyond Good Intentions

Veltoor: The First Living Lab

Image © Kheyti Tech Pvt Ltd, used with permission

Kheyti’s Greenhouse-in-a-Box solution for climate-resilient smallholder livelihoods was awarded the Earthshot Prize (Protect & Restore 
Nature) in 2022. Founders Ayush Sharma, Saumya, Kaushik Kappagantulu and Sathya Raghu at the Earthshot Prize ceremony. 

The learnings from Kheyti naturally pointed toward working at a landscape scale where restoring soil, 
water, and biodiversity could reinforce and extend the gains made at the 
farm level.

Soul Forest carries this cumulative learning forward. An intuitive understanding of how degraded 
land behaves under stress. A design-led approach that enforces sequence and constraints. A bias 
toward models that can scale without exceptional conditions. And a commitment to stewardship 
measured in decades, not funding cycles.

A scientific baseline assessment in 2023 confirmed Veltoor as a representative 
semi-arid restoration site and a suitable place to test whether restoration approaches can scale.

At Kheyti in 2015, deep field intuition was 
combined with product design rigour and a 
focus on scalability. This led to the Greenhouse-
in-a-Box model : a solution that significantly 
reduced water use while improving farmer 
incomes at scale, earning global recognition in 
the process.

That success revealed a larger opportunity:
while farm-level interventions can transform 
livelihoods, their long-term impact is amplified
when the surrounding ecological systems are
also strengthened.
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Veltoor: The First Living Lab

3.5 Site Snapshot

EXISTING LAKE EXISTING LAKE 
160 HECTARES160 HECTARES

AREA UNDERAREA UNDER
ACTIVE RESTORATION:ACTIVE RESTORATION:

60 HECTARES 60 HECTARES 

HIGH TENSION HIGH TENSION 
WIREWIRE

CANALSCANALS

Attribute

Total Project Area

Location

Ecosystem type

Terrain

Climate stressors

Land history

80+ Hectares 

Veltoor,Telangana,India 

Semi-arid dry deciduous scrub

Rocky outcrops, shallow soils, 
uneven topography

Water scarcity, heat stress, erratic rainfall

Abandoned agriculture within 
degraded scrub remnants

Detail

Soul Forest’s Veltoor Living Lab in June 2023
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4
The Soul Forest 
Restoration Formula

Restoration fails when it is treated as intention or activity. It succeeds only when it operates as 
a system.

The Soul Forest Restoration Formula is that system.

It was not designed upfront or borrowed from theory. It emerged from years of work across 
semi-arid landscapes, shaped by field practice, ecological science, repeated testing, and baseline 
evidence. Work at Veltoor made one insight unavoidable: Semi-arid ecosystems recover only when 
core functions are rebuilt in the correct order. Sequence matters more than effort.

This learning led to a clear restoration logic that guides decisions before any action is taken. A small 
set of questions decides which interventions are needed, where they should happen, and when 
they should occur. A fixed ecological sequence then sets the order in which those interventions are 
allowed. Together, this creates a repeatable system rather than a set of techniques.

4.1	 The Six Questions That Govern Every Intervention

Restoration begins by identifying what is functionally broken and what must recover first. At Veltoor, 
baseline data showed hydrology failed before soil carbon, and soil failed before vegetation structure. 
This set the order of recovery: Water before planting. Soil before diversity.

Every intervention is therefore selected, timed, and adapted through six guiding questions. These 
questions surface assumptions, enforce ecological sequence, and keep the system responsive to how 
the land actually behaves.
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Decisions are designed to change. Failed species are replaced. Underperforming water structures are 
redesigned. Management adapts to land response, not fixed plans. The system learns continuously.

Guiding Question

What ecological function is 
most impaired?

How does water 
move across the land?

Which species belong 
here and when?

Where is the landscape 
fragile or resilient?

What must be measured to 
verify recovery?

How will decisions change as 
land responds?

Confirmed hydrology 
as first failureRecovery sequence

Ensures slowing, spreading, 
and sinking of rainPlacement of interventions

Prevents premature 
planting and collapseSpecies selection and timing

Aligns use with 
ecological toleranceZoning and protection

Makes outcomes verifiable, 
not assumedMonitoring design

Keeps learning visible and 
failure informativeAdaptive management

Why It MattersWhat It Determines

The Soul Forest Restoration Formula

4.2	 The Nine-Step Soul Forest Restoration Sequence
These six questions translate into a fixed operating sequence that converts fragmented actions into a 
coherent system.

Foundation Phase
Objective: Rebuild core ecological functions.

Step

Ecological Baseline1

2

3

Hydrology Correction

Soil Recovery

Establish true starting conditions across soil, water, 
vegetation, fauna, and human pressure

Restore natural water movement so rainfall slows, 
spreads, and infiltrates

Rebuild soil structure, organic matter, 
and microbial life once moisture is retained

Purpose

Structure Phase
Objective: Rebuild ecological organisation.

Step

Patch and 
Microhabitat Design4

5

6

Species Palette and 
Successional Layering

Protection and 
Disturbance Management

Create functional refuges that support regeneration

Introduce species based on role 
and sequence, not density

Stabilise recovery by controlling movement and grazing

Purpose
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The Soul Forest Restoration Formula

Resilience Phase
Objective: Enable long-term function and learning.

Step

Monitoring7

8

9

Adaptive Management

Long-Term 
Ecological Stewardship

Track moisture, soil health, vegetation,
fauna, and carbon

Adjust interventions based on measured response

Maintain resilience through protection and predictable use

Purpose

This sequence is non-negotiable. Skipping steps produces apparent recovery that does not hold.
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STEP 1
Ecological Baselining

STEP 2
Hydrology correction

STEP 3
Soil Recovery

STEP 4
Patch and Microhabitat Design

STEP 5
Species Palette and Successional Layering

STEP 6
Protection and Disturbance Management

STEP 7
Monitoring

STEP 8
Adaptive Management

STEP 9
Long-Term Ecological Stewardship
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The Soul Forest Restoration Formula

4.3 Why This Formula Matters
The Soul Forest Restoration Formula turns restoration from activity into infrastructure.

Shift

From effort to sequence

From hope to measurement

From bespoke to repeatable

From short-term fixes to durability

Recovery becomes stable

Outcomes become verifiable

Learning transfers across sites

Systems hold under pressure

What Changes

It makes recovery, scientific rather than anecdotal, predictable rather than hopeful, and replicable 
rather than bespoke. Ecological performance can be verified, protected, and integrated with long-
term economic use.

Veltoor is the first full implementation of this formula in a semi-arid Indian landscape. It is 
demonstrating that degraded drylands can reorganise when restoration follows ecological 
intelligence, enforced sequence, and continuous feedback.

That is what makes the system scalable.
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5
Baseline 
Ecological Indicators

In 2023, Veltoor was studied in depth before any physical intervention began. The objective was 
simple. Understand how the landscape was functioning, not how it appeared.

To remove assumption and bias, the baseline combined multiple methods. Field ecological surveys. 
Drone and satellite imagery. Soil sampling and laboratory analysis to assess soil quality, structure, 
and nutrient balance. Hydrological mapping using dumpy surveys, resistivity tests, and natural flow 
analysis. Community ecological memory and land-use history.

This triangulation revealed the processes driving degradation, not just surface symptoms.
Five indicators define the baseline condition of Veltoor: water, soil, vegetation, fauna, and human 
pressure. Together, they establish the scientific starting line for restoration and the reference point 
for future monitoring, verification, certification, and investment.

5.1 Baseline Diagnosis

Water

Hydrology assessment at Veltoor with Narsanna Koppula and 
team, to read water movement and understand topography

Sampling water for lab testing at Veltoor by 
team member Naresh Baja

Water retention was extremely low. Rain exited the site within minutes. Drainage channels 
were shallow and fragmented. Infiltration was poor across most slopes. Moisture persisted only in 
shaded rock pockets. Groundwater was low and highly seasonal. Sheet flow caused active erosion.
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Core insight: 
Water movement was the primary system failure. Until water could slow, spread, and sink, no other 
ecological recovery was possible.

Active runoff channels at Veltoor indicating rapid water loss and limited infiltration.

Indicator

Runoff

Infiltration

Moisture persistence

Groundwater

Erosion

Rapid sheet flow

Poor across most slopes

Limited to shaded rock pockets

Low and highly seasonal

Active

Baseline Condition

Baseline Ecological Indicators
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Baseline Ecological Indicators

Soil

Soil organic carbon was in the range of ~0.1 to 0.16%. Soils were shallow, coarse, sandy, and alkaline. 
Compaction was moderate to high due to grazing and abandoned cultivation. NPK levels were low, 
limiting nutrient retention. Surface horizons were eroded. Microbial activity persisted only in 
moist pockets.

60 Soil samples collected at Veltoor at 30 cm depth to 
establish baseline physical and biological conditions.

Soil profiling at 10 ft  to understand layers, 
depth and texture of soil

Indicator

SOC

Texture

Compaction

Nutrients

Microbial activity

~0.1% to 0.16%

Shallow, coarse, sandy

Moderate to high

Low NPK

Localised to moist pockets

Baseline Condition

Compacted soils and exposed subsoil on sloped areas within the Veltoor site.

Core insight:
Soils were degraded but not dead, 
showing a mosaic of textures and 
types. Biological function persisted 
wherever moisture remained, 
indicating that recovery was possible 
once hydrology was restored.
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Baseline Ecological Indicators

202 plant species were recorded, including 28 
trees, 22 shrubs, 30 climbers, 107 herbs, 13 
grasses, and 2 palms. Vegetation was dominated 
by hardy and invasive species such as Prosopis, 
Lantana, and Hyptis. Native trees survived only 
in isolated pockets. Canopy cover was sparse, 
shrub layers fragmented, and understory thin. 
Native regeneration was minimal. Large areas 
lacked groundcover.

Indicator

Species richness

Dominant species

Canopy cover

Regeneration

Groundcover

High, 
but poorly organised

Invasive and 
stress-tolerant

Sparse

Very low

Largely absent

Baseline Condition

Vegetation

Early flora surveys at Veltoor documenting species presence, conducted by 
team member Dr.Ramesh Kandagatla and  our advisor Dr. Vasudevarao Vaidyula.

Lantana camara - Invasive species dominating 
open areas at Veltoor

Scattered native trees surviving in isolation amid 
abandoned, degraded land with minimal vegetation and 
exposed soil at Veltoor.

Core insight:
Species were not missing. Structure was. 
Damaged soil and hydrology were preventing 
the ecosystem from rebuilding.
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Baseline Ecological Indicators

Fauna

Early fauna surveys at Veltoor documenting species presence, conducted by team member Naresh Baja.

192 species were recorded, including 78 
birds, 10 mammals, 27 herpetofauna, and 77 
invertebrates. Bird activity clustered near the 
lake and remnant trees. Mammals and reptiles 
appeared intermittently. Pollinators were 
seasonal. Predators were present, but prey 
diversity was limited. Open degraded areas were 
largely unused.

Wildlife concentrated around limited water sources, 
reflecting habitat constraints.

Indian Flapshell Turtle (Lissemys punctata), 
a Vulnerable species recorded on site.

Indicator

Species presence

Spatial distribution

Pollinators

Trophic balance

Habitat use

Moderate but uneven

Highly clustered

Seasonal

Limited prey diversity

Avoidance of open 
degraded areas

Baseline Condition

Core insight:
Life persisted but was spatially compressed. 
Habitat recovery mattered more than species 
introduction.
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Baseline Ecological Indicators

Human Pressure

Cattle grazing was regular across the site. Fuelwood extraction continued from remnant trees. 
Informal footpaths and livestock tracks compacted soil. Abandoned agricultural plots were prone to 
invasion. There was no major construction or settlement pressure.

Indicator

Grazing

Fuelwood extraction

Soil compaction

Land abandonment

Development pressure

Regular

Ongoing

High along tracks

Invasion-prone

Low

Baseline Condition

Evidence of open grazing affecting vegetation recovery at the site.

Abandoned Paddy area at the lowest point on the Veltoor site

Core insight:
Human pressure was constant but 
manageable. Early protection and clear rules 
of use were essential to prevent recovery 
from being reversed.
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Baseline Ecological Indicators

Baseline Signal

Hydrological failure

Soil degradation

Structural vegetation loss

Persistent disturbance

Residual ecological life

Repair water movement first

Protect and rebuild structure

Recreate microhabitats and succession

Enforce early protection

Recovery possible with sequence

Design Implication

5.2 What the Baseline Told Us
Taken together, the baseline revealed a landscape that was water-limited, structurally fragmented, 
and ecologically fragile.

At the same time, it retained enough life to recover. Seed banks remained viable. Soil biology 
persisted in pockets. Native grasses and trees survived in fragments. The system was constrained, 
not collapsed.

This duality shaped the restoration strategy.

Every step had to be measured.

The baseline was not only a record of what Veltoor was.

It defined the pathway of what Veltoor could become.
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Lanius vittatus
(Bay-backed shrike)
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6
Interventions and 
Design Logic

Restoration at Veltoor was treated as a system under test, not a checklist of activities. Each 
intervention was treated as a practical hypothesis about how a degraded semi-arid landscape could 
recover under real constraints. The aim was always the same: to strengthen long-term ecological 
function, not create short-lived improvement.

Decisions were based on three inputs: baseline evidence that showed what was failing, a fixed 
restoration sequence that enforced order, and observed behaviour of semi-arid ecosystems that 
indicated what could hold over time.

In these landscapes, recovery follows a strict order. Water before soil. Soil before structure. Structure 
before biodiversity. Disturbance control throughout. When this order is broken, recovery appears 
briefly and then collapses. 

The design logic at Veltoor exists to prevent that failure. 
Doing so required discipline, not intent.

6.1 The Discipline Behind Every Decision
A small set of disciplines governed all work. They ensured the restoration formula was not diluted 
during execution. These were enforced quietly but consistently.

Discipline

Natural 
processes lead

Dependency avoided

Continuous learning

Risk filter

Impact filter

Reality constraints

Designs amplified hydrology,
soil biology, and regeneration dynamics

Artificial acceleration 
followed by collapse

No permanent irrigation, heavy 
engineering, or high-input systems

Fragility once support 
is withdrawn

No design treated as final; monitoring 
determined continuation

Lock-in to 
non-performing designs

Screened for long-term fragility, 
lock-in, or governance leakage

Structural degradation 
over time

Required durable function and 
repeatability on ordinary land

Soil depth, rock layers, invasives, 
labour, seed availability

Bespoke, non-scalable 
solutions

Over-design disconnected 
from field reality

What It Meant in Practice Failure It Prevented

Constraints were not treated as limitations. They were safeguards against designs that would fail 
at scale.
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6.2 How Decisions Were Executed
Execution followed a repeatable pathway designed for learning transfer rather than speed.

Step

Baseline diagnosis

Functional 
prioritisation

Intervention selection

Alignment check

Risk and 
impact review

Feasibility check

Implementation

Monitoring

Adaptation

Identify dominant system failure, 
starting with water Target root cause

Address most impaired function first Enforce ecological sequence

Choose simplest action that 
strengthens function Avoid complexity creep

Natural flow, low dependency, 
support succession Maintain system integrity

Assess fragility and durability

Test against site constraints

Execute intervention

Track moisture, soil, vegetation, 
habitat response

Modify, pause, or scale 
based on response

Protect long-term 
performance

Ensure replicability

Translate logic into action

Generate feedback

Enable learning

Decision Logic Purpose

Interventions and Design Logic

This logic ensured every action strengthened function, respected semi-arid limits, and could survive 
human behaviour and capital pressure.

6.3	Core Interventions by Ecological Function

Water Availability

Hydrology was treated as 
the primary repair lever and 
the earliest test of system 
integrity.
Design followed core 
permaculture principles: 
observe and interact, work 
with natural contours, slow 
it, spread it, sink it, and use 
small and slow solutions 
that can be built, repaired, 
and adapted locally.

Structures were placed 
along natural flowlines 
to slow, spread, and sink 
rainfall, shifting the system 
from runoff to infiltration.

Watershed structures mapped across Veltoor to restore  
infiltration and groundwater recharge
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Interventions and Design Logic

M. Thirupathiah, an experienced civil engineer and team member Kumar Abhinav, planning watershed interventions on site at 
Veltoor using permaculture principles

Element

Structures

Construction Approach

System shift

Transitional support

Failure signal

Contour trenches, ponds, percolation tanks, and open 
wells—prioritising repair and extension of existing structures, 

aligned to contours and natural drainage lines

Built using local tools, materials and labour

Runoff-dominated to infiltration-led

Temporary drip irrigation during establishment only

Continued reliance on irrigation

Design Logic
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Interventions and Design Logic

Contour trenches designed to be aligned with natural 
landforms to slow, spread, and sink rainfall.

Revival of an old well at Veltoor using local  
materials and traditional methods.

Building a Seepage Well at the site’s lowest point, where gravity passively gathers 
aquifer water recharged by upstream watershed structures.
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Interventions and Design Logic

Soil Health

Soil was rebuilt as a living system, not fertilised for short-term growth.

Soil type distribution across the Veltoor landscape guiding restoration and planting design.

Sandy Red Soil Sandy Gravel Soil Sandy Soil

Sandy Topsoil, Sandy Alkaline (Chowdu) Subsoil Red Loamy Sands (Dubba) Soil

Sandy Topsoil, Gravel Subsoil Sandy Alkaline (Chowdu)

Element

Objective

Interventions

Surface protection

Disturbance control

Success signal

Restore structure, moisture retention, biology

Selective black soil, compost, vermicompost, green manuring

Mulching to reduce erosion and temperature stress

Zoned protection to limit compaction through grazing,etc

Root penetration, microbial activity, aggregation

Design Logic
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Interventions and Design Logic

Green manuring with Sesbania aculeata (daincha) to rebuild 
soil organic matter and restore microbial activity.

Locally prepared compost applied to improve soil structure 
and nutrient cycling.

Mulching applied to protect soil surfaces, reduce moisture loss, and allow soil recovery with minimal disturbance.

Soil recovery followed water. Inputs followed function.
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Interventions and Design Logic

Vegetation Structure and Regeneration

Vegetation was rebuilt as a structure, not plantation.

Selective, phased removal of invasive species such as Hyptis 
suaveolens, Lantana camara, and Prosopis juliflora to enable 
native regeneration.

Sourcing seeds and saplings from 20 forests and forest 
nurseries in Telangana and the Deccan Plateau.

Element

Invasive control

Species logic

Species palette

Spatial design

Grass strategy

Care focus

Phased removal to avoid exposure and collapse

Selected by ecological role and succession

Species from Telangana and the wider Deccan Plateau

1-acre forest blocks, contour-aligned fruit forests, 
constructed wetland habitat island, 

and a perimeter road bordered by vegetation

Native grasses as foundation species

Survival and resilience, not speed

Design Logic

 Elevated mound built using local rock and mud to support 
water-loving plants, creating seasonal refuges for birds in the 
middle of the inundated area

 Daily plant care by the Soul Forest field team, with carefully 
planned levels of escalation to respond appropriately and  
prevent plant stress or loss.
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Interventions and Design Logic

Arc-based planting 
layout for fruit plants 
designed to follow 
natural contours and 
water flow.

One-acre ecological 
zoning for native 
plants used to 
sequence planting 
and management.

Grasslands 1 Acre Forest Zones Specialty Zones

The outcome was a mosaic of grassland, shrubland, 
and woodland typical of dry deciduous systems.
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Interventions and Design Logic

Fauna and Habitat Recovery

Enable fauna to return through habitat creation rather than direct species introduction.

Element

Habitat strategy

Monitoring

Species introduction

Validation

Hydrology and vegetation create corridors

Multi-taxa biodiversity surveys

Avoided

Habitat must function before fauna returns

Design Logic

Water bowls placed to 
support birds during summer 
and to minimise damage to 
irrigation lines by offering an 
accessible water source.

Semi-open fencing designed 
to protect restoration areas 
while allowing movement and 
exchange of smaller fauna.
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Interventions and Design Logic

Human Pressure and Stewardship

Disturbance was treated as a design variable.

Element

Access control

Propagation

Reserve logic

Human placement

Protection zones and predictable movement paths

In-house nursery and seed bank

Large contiguous ecological reserve

Activity at edges, aligned with ecology

Design Logic

Clearly marked pathways guiding movement and 
use across the site

Native plant nursery at Veltoor hosting plants and seeds 
from  across the Deccan Plateau, supporting site-specific 
restoration.

Semi-arid systems require long, uninterrupted periods to rebuild. The reserve is therefore structural, 
not symbolic.

6.4 What This Design Achieves
This approach does not optimize for speed, aesthetics, or short-term yield.

It builds ecological function that holds over time, lowers long-term cost, preserves optionality, and 
can be repeated on non-exceptional land.

This is not optimisation.
It is infrastructure designed for nature.
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7
Monitoring
Methodology

Restoration at Veltoor is treated as a continuous test, not a fixed plan. Every intervention is a 
hypothesis about how a semi-arid system responds under constraint. Monitoring exists to check 
those hypotheses against reality.

Semi-arid landscapes change slowly and unevenly. Visual improvement is unreliable. Recovery can 
only be confirmed by tracking core ecological functions over time and comparing their behaviour 
against a fixed 2023 baseline.

Monitoring is designed to verify direction, not activity. Change must strengthen long-term ecological 
function and remain defensible under independent scrutiny.

Purpose

Baseline comparison

Adaptive management

Hypothesis testing

Verification and audit

Replication

Measures recovery relative 
to 2023 conditions

Corrects or halts 
underperforming interventions

Tests whether the restoration model 
holds under real pressure

Generates evidence for 
independent certification

Builds a reference dataset transferable 
across non-exceptional landscapes

What it enables

7.1 Monitoring Purpose

Evidence stream

Field measurements

Remote sensing and AutoMRV

Community and land observation

Ground truth on soil, vegetation, 
fauna, water

Frequency, coverage, and comparability

Seasonal context, historic patterns,
anomaly detection

Baseline Condition

7.2 Monitoring Approach
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 Automated monitoring systems like bioacoustic devices 
capturing ecological signals over time 
(Pending Implementation) (Stock Image). 

 2022
Satellite imagery used to track landscape-scale change.

On-ground ecological monitoring.

Drone-based surveys capturing high-resolution site data.

Confidence emerges only when signals converge across streams and persist across seasons. 
Divergence triggers investigation.

Monitoring Methodology
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Monitoring Methodology

7.3	Monitoring Framework — What We Measure and Why

Indicator

Water

Soil health

Vegetation structure

Fauna

Carbon

Air quality

Governs all recovery 
in semi-arid systems

Determines vegetation 
survival and carbon 

storage

Creates microclimates 
and habitat

Reflects habitat 
quality and stability

Anchors long-term 
resilience and nature 

markets

Serves as a proxy 
for soil stability, 

ground cover, and 
local microclimate 

conditions

Why it matters What is measured

Infiltration rates, soil 
moisture persistence, 

runoff patterns, 
trench and bund 

performance

SOC, compaction, 
aggregate structure, 
nutrients, moisture 

retention

Species richness, 
distribution, survival 

rates, invasive 
cover, regeneration, 

connectivity

Species richness, 
distribution,
habitat use

Above-ground 
biomass, below-
ground biomass,

SOC trends

Dust-related 
particulate matter 
(PM2.5) measured 
across zones and 

seasons

Confirms whether rain 
is slowing, spreading, 
and sinking; redesign 

if weak

Reveals early 
functional change; 
adjusts mulching, 

groundcover,
planting pace

Tests species palettes 
and layouts; redesign 

before scale

Validates whether 
structure is sufficient; 

flags imbalance

Supports modelling 
and transaction 

readiness; volatility 
flags risk

Signals reduced 
surface erosion, 

improved vegetation 
cover, microclimate 
improvement and 

human-use readiness

Decision signal

Each indicator maps to a known failure mode. 
Weak water signals precede soil collapse. 
Poor soil response predicts vegetation failure. 

Fragmented vegetation limits fauna return. 
Carbon volatility signals structural weakness.

Carbon measurement conducted in Veltoor in 2024 Air quality measurement conducted in Veltoor in 2024

(Stock Image)
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Monitoring Methodology

7.4 Monitoring Over Time

Indicators are revised as risks evolve. Static metrics are treated as a failure mode.

Phase

Early

Mid

Later

Water movement and soil response

Vegetation structure, succession, grass recovery

Biodiversity networks, carbon behaviour,
stability under use

What it enables

7.5 Monitoring, Governance, and Verification

Monitoring is not about proving success. It is about detecting weakness early, correcting course, and 
preserving integrity as ecological, social, and economic pressures evolve.

This is what allows Veltoor to function as a working prototype. Recovery is measurable. Governance is 
testable. Performance is legible. Trust compounds.

That is how a single site becomes a replicable system.

Aspect

Automated Monitoring,
Reporting and Verification

Field ecology

Independent standards

Governance

Increases frequency, reduces bias, 
enables cross-site comparison

Anchors interpretation and prevents data drift

Aligning with global standards 
and best practices

Detects fragility (whether or not caused 
due to economic activities) early 

Role
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8
Ecological Change 
from 2023 to 2025

What changed. What it means. What could still fail.

Restoration only matters if the land responds.

At Veltoor, the 2023–2025 period was not about proving success. It was about testing whether 
a degraded semi-arid system would reorganise when sequence, protection, and feedback were 
enforced under real pressure.

Semi-arid landscapes do not improve through visible transformation. They recover through 
compounding functional shifts. Water lingers longer. Soil holds together. Vegetation stops collapsing. 
Fauna returns where structure allows it. Carbon begins to accumulate as a consequence, not a target.

What follows documents whether those signals appeared, how strongly, and what they imply for 
durability, replication, and investability.

8.1 Land Use as System Re-Wiring
Between 2023 and 2025, Veltoor transitioned from an unmanaged scrub landscape into a 
deliberately structured ecological system. This was not a change in appearance. It was a re-wiring of 
how the land functions.

New elements were introduced only where they strengthened ecological processes, reduced 
disturbance, or enabled long-term measurement and stewardship. Nothing was added for 
convenience or aesthetics. Each intervention had to justify itself as a system-level improvement.

What changed was not land cover alone, but control. Water was given places to slow and stay. 
Movement was channelled rather than dispersed. Sensitive areas were protected by design rather 
than enforcement. Fragmented patches were connected into functional mosaics. Monitoring 
infrastructure was embedded so learning could continue after initial interventions ended.
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How the Physical System Evolved

System element

Ecological zoning

Internal
water bodies

Pathways

Wetland habitat

Forest structure

Monitoring 
infrastructure

Absent

None

Informal tracks

Absent

Fragmented patches

None

2023 2025

Defined

Seepage wells, rock 
ponds, farm ponds

Designed paths

Established

Connected mosaics

Active

Prevents drift and 
future fragmentation

Converts rainfall 
into stored 

ecological capital

Reduces soil 
compaction and 

random disturbance

Anchors hydrology 
and biodiversity

Enables 
self-organisation 
and succession

Makes learning, 
correction, and 

verification possible

Why it matters

At the site level, this translated into clear physical changes. Pathways replaced informal movement. 
Water bodies appeared where runoff once escaped. Fruit forest arcs and wetlands followed landform 
and hydrology rather than geometry. Perimeter trees and biodiversity zones reinforced protection. 
Entry points were limited and defined. Basic infrastructure was placed only where it supported 
stewardship, not expansion.

Ecological Change from 2023 to 2025
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Ecological Change from 2023 to 2025

 Initial site conditions at Veltoor, showing the landscape as it existed at the start of restoration.

 Evolved zoning at Veltoor, illustrating how the land was structured to support ecological recovery and stewardship.

This is not beautification.
It is constraint-driven system design.

The objective was not to maximise use, but to reduce failure. By hardwiring protection, flow, and 
feedback into the landscape, Veltoor began to behave less like a project under management and 
more like an ecosystem capable of organising itself over time.
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Ecological Change from 2023 to 2025

8.2 Hydrology Response
First hypothesis tested: can water be made to stay?

In semi-arid systems, hydrology is the gatekeeper. If rainfall exits the landscape quickly, no amount of 
planting, inputs, or protection produces durable recovery. Veltoor therefore treated water behaviour 
as the first and non-negotiable test. Everything else was downstream.

Hydrology Indicators

Metric

Water retained
on site

Watershed 
structures

Internal water bodies

Groundwater 
reliability

Minimal

Minimal

Abandoned wells; 
temporary pools from 

excavation

Low and highly 
seasonal

2023 (Baseline) 2025

+ ~20 million litres

20+ km of contour 
trenches, percolation 
tanks, and gully plugs

Functional ponds, 
replenished gravity-
fed wells, reinforced 

rock ponds

Improving

Landscape shifted 
from rapid runoff to 
on-site water storage

Rainfall is now slowed, 
spread, and absorbed 
across the landscape

Surface and 
subsurface water 
systems became 

hydrologically 
connected

Greater stability 
during the dry season

What Changed

Rainfall that once exited the site rapidly is now intercepted, redistributed, and absorbed. Water 
persists beyond rainfall events, creating longer moisture windows rather than short pulses. This is 
the defining transition for semi-arid recovery.

Hydrology did not improve because more water arrived. It improved because the land learned to 
hold what it already received.

Contour trenches holding moisture for longer periods,  
indicating improved infiltration across the site.

 Seepage well retaining water into the dry season,  
with a holding capacity of 6.5 Million L.
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Ecological Change from 2023 to 2025

 Revived well, storing seasonal rainfall and distributing water  
to the entire site , with a total capacity of 550,000 L.

Temporary drip irrigation supporting plant  
establishment during early recovery stages.

Improved water presence in the wider Veltoor landscape. 

Design lever

Contour trenches and bunds

Strategic ponds and seepage wells

Protection of natural drainage lines

Reduced velocity and erosion

Converted episodic flow into stored volume

Prevented channelisation and loss

Role in Hydrology

What Drove the Change

Together, these measures reduced reliance on extraction by increasing retention and recharge 
relative to baseline conditions.
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Ecological Change from 2023 to 2025

Why This Matters

Hydrology is not one variable among many. It is the constraint that determines whether recovery 
compounds or resets.

Once water began to linger:
Soil biology reactivated.
Vegetation survived dry periods instead of collapsing.
Erosion declined
Faunal return became possible.

If this test had failed, the project would have stopped. Continuing without hydrological correction 
would only have produced cosmetic outcomes.

Failure Modes Actively Watched

If trenches silt up, flow velocity returns
If catchments are breached by paths or construction, storage collapses
If extraction rises faster than recharge, 
gains reverse.

Hydrology fails early and visibly. That is why it remains continuously monitored.

Interpretation

Hydrology at Veltoor was not improved as an amenity.
It was repaired as infrastructure.

The land now carries water through time, not just through storms.
That single shift made everything else possible.

In the early years of rebuilding ecology, the real work is hydrology. Before species composition, 
canopy development, or carbon accumulation, the system had to learn to slow, hold, and release 
rainfall. This governs erosion, soil moisture, biological activity, and the conditions for regeneration.

Hydrology is the strongest early signal of longevity at Veltoor. If it holds, the system can continue to 
organise itself. If it fails, nothing downstream compensates.

This does not remove risk. Consecutive drought years will still place stress on the system, particularly 
before deeper soils and mature canopy develop. How the landscape behaves under prolonged 
drought will only be revealed with time.

Hydrology does not guarantee survival.
 It increases the odds of recovery.
In early-stage restoration, that is the most valuable form of control available.



57Beyond Good Intentions

Ecological Change from 2023 to 2025

8.3 Soil Function
First principle: soil does not respond to inputs first.

At Veltoor, soil recovery followed hydrology and protection.As runoff slowed and erosion pressure 
dropped, topsoil was no longer stripped during rainfall events. Moisture remained in the profile for 
longer periods.At the surface, mulch and living ground cover reduced evaporation and buffered the 
soil from rain and wind. Fine particles were no longer lost.Together, slower water movement and 
continuous cover reduced physical degradation. Stable conditions returned for aggregation, root 
growth, and microbial function—without fertiliser-led intervention.

This confirms that soil was not the primary constraint. Water behaviour and surface protection were.

Soil Function Indicators

Indicator

Soil Organic 
Carbon (%)

Nitrogen (kg/ha)

Phosphorus
(kg/ha)

Potassium 
(kg/ha)

pH

0.1 - 0.2 0.36-0.64

80–90 140–200

~4 ~20

110–130 140–300

7.5–8.5 7.5–8.5

2023 2025 Direction of Change

~3–4× increase

~2× increase

~5× increase

~1.5–2.5× increase

Stable

Biological activity 
returning; aggregation 

improving

Nutrient cycling 
reactivated through 

biomass and microbes

Root establishment and 
mycorrhizal function now 

viable

Structural fertility and 
mineral availability 

improving

Expected in early-stage 
semi-arid recovery

What It Signals

The magnitude and pattern of change matter 
more than the numbers themselves.

Carbon gains appear to be driven primarily by 
below-ground processes, with only minimal, 
targeted external inputs.

Nutrient levels increased through internal 
cycling supported by limited additions, indicating 
activation rather than reliance.

Soil pH remained largely stable, confirming that 
chemical correction is a slow outcome, not a 
short-term lever.

This profile is characteristic of structural soil 
recovery, not short-term yield optimisation.

Soils retain moisture for longer periods and improved soil 
colour indicating rising organic content.
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Ecological Change from 2023 to 2025

Visible soil fauna activity signalling recovering biological processes.

Driver

Water retention

Ground cover and mulch

Reduced disturbance

Native vegetation

Enabled microbial activity and root persistence

Reduced evaporation and erosion

Allowed aggregation and pore structure to reform

Rebuilt carbon through roots, not residues

Role in Soil Recovery

What Drove the Change

Why This Matters

Soil recovery achieved through inputs is fragile and difficult to replicate.
Soil recovery achieved through structure compounds over time.

At Veltoor, soil is no longer the limiting factor for vegetation survival. It is becoming a stabilising layer 
that supports regeneration, buffers drought stress, and reduces management intensity.

This is critical for scale.
Inputs scale linearly.
Structure scales systemically.

No fertiliser-driven spikes were observed. 
This was deliberate.

Failure Modes Actively Watched

If surface moisture drops, soil carbon gains are the first to reverses
If compaction increases with human use, nutrient cycling slows or stops.
If ground cover thins, erosion returns quickly.

These risks are expected. They are monitored because soil responds early and fails early.
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Ecological Change from 2023 to 2025

Interpretation

Soil at Veltoor did not improve because we fed it.
It improved because we stopped breaking the system around it.

That distinction determines whether recovery can repeat beyond this site.

8.4 Vegetation Recovery
First principle: vegetation is an output. Water, soil, and disturbance are the inputs.

So the test at Veltoor was not “can we plant”. It was “can the system start producing vegetation on its 
own, and keep it through a dry season”.

That is why we separate the work into 
two pathways:

•	 Natural regeneration shows that the system can repair itself, as species return on their own 
through birds, soil seed banks, and natural dispersal.

•	 Intentional introduction shows that ecological structure can be accelerated without breaking the 
system, by humans carefully adding native flora.

If these cannot be separated, the result is not credible.

Species richness

Measure

Species recorded in baseline (2023)

Species recorded by 2025

Net increase

% increase over baseline

202

506

304

150%

Count

The number is not the point. The pathway is.
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Ecological Change from 2023 to 2025

Regeneration vs introduction

Plant group

Trees

Shrubs

Climbers

Palms

Herbs

28 0

22 1

30 9

2 0

107 54

2023 
baseline

Regenerated 
by 2025

Introduced
2023–25

143

46

13

0

5

171

69

52

2

166

Grasses

Xerophytes / fungi

Total species recorded

13 17

0 2

202 83

6

8

221

36

10

506

Total recorded
by 2025

Natural regeneration concentrated in grasses, herbs, climbers, and stress-adapted species. That is 
the expected early-stage signal in semi-arid recovery. It indicates moisture persistence and reduced 
disturbance are beginning to hold.

Introduced species concentrated in trees and shrubs. This is deliberate. Canopy is not forced early. It 
is added only where soil depth, water persistence, and protection rules are already strong enough to 
carry it.

What each pathway proves

Capacity and system infrastructure

The nursery and seed bank are not cosmetic. They are infrastructure: supply resilience, genetic 
continuity, and replication capacity.

Pathway

Natural regeneration
(83 species)

Structured 
introduction
(221 species)

The land can produce recovery
without continuous input

This is the core test
of durability

Missing structure can be
rebuilt without dependency

This is the core test
of scalability

What it proves Why it matters

Indicator

Native planting

Survival rate

Pre-existing trees now supported

Nursery species maintained

Live nursery stock

Seed bank diversity

14,446 
(+ 12,000 Grass Slips)

90.3%

7,000*

169

4,500

130

Design Logic

*Trees with Girth at Breast Height (GBH) greater than 10 cm.
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Ecological Change from 2023 to 2025

Banana plants established in arc-shaped layouts, with  
Helianthus annuus (sunflower) and Vigna trilobata(pillipesara) 
strips supporting soil health and pollinators.

Grassland zones where native grasses are in full bloom, 
holding the soil in place and helping food chains 
begin to recover.

Increasing plant density through natural guild formation, 
indicating improved moisture and reduced disturbance.

Plants planted along the perimeter road, forming the first 
green layer for wind and fire protection.
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Ecological Change from 2023 to 2025

The structural shift

Signal

Dry-season collapse reduced

Regeneration beyond planted zones

Mortality localised

Grass–shrub–woodland mosaics forming

Water and soil thresholds are 
beginning to hold

Recovery is no longer effort-bound

Failure is informative, not systemic

Dry deciduous structure is re-emerging

Design Logic

Vegetation is no longer resetting each summer. It is reorganising.

Keystone species used for function, not optics

Albizia amara (Narlinga)-  Fixes nitrogen and improves  
soil fertility, enabling broader plant recovery.

Butea monosperma (Palash)-  Supports pollinators and  
provides seasonal energy pulses within the ecosystem.

Wrightia tinctoria (Sweet Indrajao)- Forms a light canopy that 
allows understory vegetation to regenerate.

Canthium coromandelicum (Coromandel Boxwood) - 
Strengthens the food web by supporting birds and 
small fauna.
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Ecological Change from 2023 to 2025

Chrysopogon fulvus-  Binds soil and stabilises grassland structure across open areas

Failure modes we actively watch

If water persistence drops, regeneration stalls.
If use creeps into recovering zones, structure breaks. If monitoring fails to become ritual, we lose 
feedback. If canopy introduction outpaces soil capacity, mortality rises.

These are not edge cases. They are the most common ways restoration fails. The design exists to 
surface them early.

Interpretation

Planting increases counts.
Regeneration proves recovery.
Structure determines durability.

Veltoor has crossed a functional threshold: vegetation persistence is now predictable under stress, 
driven by system behaviour rather than favourable weather alone.
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Ecological Change from 2023 to 2025

8.5 Fauna Recovery
No fauna were introduced at Veltoor.
All observed changes reflect natural return in response to habitat recovery.

This was intentional. Faunal response was treated as a downstream test, not an intervention. If water 
availability, vegetation structure, and disturbance regimes reorganised correctly, fauna would follow. 
If they did not, the system had not recovered, regardless of planting effort.

Fauna therefore functions as an independent validator of the restoration logic.

Species Richness Over Time

How Fauna Responded

Faunal return followed the same sequence observed in water and vegetation.

Taxa

Mammals

Birds

Herpetofauna

Invertebrates

Total

10 +5

78 +43

27 +9

77 +33

192 +90

2023 Net 
change

% change

50%

55%

33%

43%

46%

Hares, jackals, foxes, rodents, 
small carnivores

Bulbuls, lapwings, egrets, 
kingfishers, raptors

Lizards, snakes, frogs, toads

Butterflies, bees, beetles, 
ants, spiders

Across trophic levels

Examples of animals in this 
group

15

121

36

110

282

2025

Increases are observed across multiple trophic layers. This matters. Single-layer gains
can be incidental. Multi-layer response indicates structural change in habitat,
not isolated success.

System change

Persistent surface moisture

Grass and shrub layer formation

Increased prey density

Reduced chronic disturbance

Microhabitat diversity

Amphibians, reptiles, insects

Small mammals, ground-nesting birds

Meso-predators 
like jackals, mongoose, etc

Expanded movement and breeding

Invertebrate richness

Faunal response
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Ecological Change from 2023 to 2025

Elevated mound creating a safe refuge, nesting, and breeding space for birds, with limited human disturbance.

Increase in Baya weaver (Ploceus philippinus) nesting observed across the site, particularly near newly restored water bodies.

Early recovery was led by invertebrates and birds. Mammals and reptiles appeared only after habitat 
continuity improved. This lag is expected in semi-arid systems and confirms that recovery is being 
paced by structure, not direct intervention.

Birds, Pollinators, and Landscape Connectivity

Between 2023 and 2025, bird species increased by 55%, from 78 to 121. A meaningful share are 
seasonal migrants, drawn by persistent water, stable vegetation, and reduced disturbance. 
Their repeated use of the site signals that Veltoor is becoming a reliable node within regional 
migration routes.

As birds move across landscapes, they disperse seeds through feathers and droppings, introducing 
plant material and genetic diversity beyond planted zones. Pollinators reinforce this process by 
enabling flowering, reproduction, and vegetation continuity.

Together, migratory birds and pollinators reconnect Veltoor to wider ecological networks, extending 
recovery beyond site boundaries.
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Ecological Change from 2023 to 2025

Acraea terpsicore (Tawny coster) Spindasis vulcanus (Common silver line)

Antheraea mylitta(Tasar silk Moth)

Butterflies active across restored grassland and shrub zones, indicating flowering success and early pollinator recovery.
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Ecological Change from 2023 to 2025

Pastor roseus 
(Rosy Satrling)

Merops philippinus 
(Blue-tailed bee-eater)
(Stock Image)

Falco tinnunculus 
(Common kestrel)
(Stock Image)

Seasonal migratory birds recorded at Veltoor, using the site 
as a resting and feeding stop along regional migration routes.

What These Signals Indicate

Ecological Signal

Seasonal bird return

Stable pollinator 
presence

Diversity increase 
without intervention

Reliable water, food, 
and safe habitat

Functional flowering 
and reproduction 

cycles

System-led recovery, 
not effort-led

What It Confirms
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Ecological Change from 2023 to 2025

Indicator Species Now Regularly Observed

Lepus nigricollis (Indian Hare) — Indicates functional grass–
scrub mosaics and sufficient ground cover.

Canis aureus (Golden Jackal) — Signals a stable prey 
base and recovering trophic regulation. (Stock Image)

Pavo cristatus (Indian Peafowl) — Reflects landscape-
scale habitat continuity and low disturbance.

Python molurus (Indian Rock Python) — Represents 
upper- trophic stability and mature habitat structure.
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Ecological Change from 2023 to 2025

Vanellus malabaricus (Yellow-wattled Lapwing) — 
Indicates open ground with stable grass cover and 
intact soil structure.

Apis dorsata (Giant Honey bees) — Signal flowering 
success and strong plant–pollinator coupling.

The presence of meso-predators indicates that food webs are beginning to reassemble, not merely 
increase in species count. Large mammals such as antelopes, leopards, and spotted deer have not 
been recorded on or near the site and are unlikely to be observed in the near future. Their absence 
is consistent with regional landscape fragmentation, limited ecological corridor connectivity, ongoing 
anthropogenic pressures, and the early stage of habitat reassembly, and does not contradict the 
recovery patterns observed.

Recognising Fragility as Human Use Begins

Faunal recovery at Veltoor is real, but not yet robust.

As activity begins within the designated 20% human-use zones, temporary disturbance is inevitable. 
Sensitive species, especially ground-nesting birds and reptiles, may retreat in the short term.

This is not a failure if it is anticipated and governed.

Fauna do not require zero disturbance.
They require predictable disturbance within clear spatial limits.
If zones remain fixed, corridors intact, and seasonal restrictions enforced, most displacement is 
temporary. If these rules erode, faunal response will reverse quickly.

Fauna are therefore both beneficiaries and sentinels. They will signal whether governance holds as 
economic activity scale.
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Ecological Change from 2023 to 2025

Interpretation

Fauna were not added.
They returned.

Their return confirms that ecological structure is forming.
Their sensitivity reminds us that structure must be protected by design.

At Veltoor, faunal recovery is not treated as an outcome to optimise, but as a living indicator to 
be watched as the system transitions from restoration into use. Long-term ecological stability will 
depend not on avoiding disturbance altogether, but on containing it consistently 
over time.

That is the real test ahead.
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8.6 Carbon Stock and Its Role
Carbon at Veltoor is measured, real, and improving.
It is not treated as a standalone tradable product.

For a landscape of this size, structure, and use profile, carbon accumulation is meaningful as a 
system signal, but insufficient and inappropriate for independent carbon-credit trading. This is 
expected in semi-arid systems and reflects discipline, not underperformance.

The first-principles question was not “can this land sell carbon,” but:
If ecological structure holds, does carbon accumulate reliably over time?

Carbon is therefore tracked as evidence of integrity, not as a primary revenue driver.

~71% of total carbon is stored in soil.
This is the critical signal. In semi-arid landscapes, durable carbon is built below ground. Biomass 
without soil stability is transient.

Measured Carbon Stock

Carbon pool

Above-ground biomass (AGB)

Below-ground biomass (BGB)

Litter

Deadwood

Soil organic carbon

Total carbon stock

1,486

576

96

88

5,426

7,672

Stock (tonnes)

Ecological Change from 2023 to 2025

What This Distribution Tells Us

This is a slow, conservative carbon profile, consistent with ecological rebuilding rather than 
credit optimisation.

Observation

Carbon concentrated in soil

Moderate biomass levels

Litter and deadwood present

No sharp accumulation spikes

Water retention and reduced 
disturbance are holding

Vegetation is established, 
not yet mature

Nutrient cycling has begun

System not engineered for short-term yield

Implication
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Ecological Change from 2023 to 2025

Major Species Contributors (AGB + BGB)

Albizia amara(Narlinga) — ~382 tonnes carbon; nitrogen fixation and stable, long-term biomass.

Phoenix sylvestris (Wiild Date Palm)— ~325 tonnes carbon; 
long-lived, drought-resilient structural carbon.

Holoptelea integrifolia(Indian Elm) — ~318 tonnes  
carbon; canopy formation and continuous litter input.

Species selection prioritised function under constraint, not maximum sequestration rate.

Why Carbon Is Not Treated as a Standalone Asset

Carbon is not extracted as a single-metric product for three structural reasons:

Scale:	At this landscape size, even full maturation would not produce efficient standalone credit 
	 volumes without aggregation.

Time:	 Carbon accumulation accelerates only after long ecological lead times. Treating carbon as a 
	 near-term product would incentivise ecological shortcuts.

Risk:	 Carbon is reversible. Prioritising it financially would concentrate risk from disturbance, climate 
	 variability, or governance slippage.

This model avoids that trap by design.
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Where Carbon Does Matter 

Carbon plays three specific roles in the system:

Role

Integrity signal

Composite value input

Future optionality

Confirms soil, water, and vegetation stability

Strengthens bundled nature-linked assets

Enables aggregation across larger portfolios

Purpose

Modelling indicates accelerated sequestration between 2026–2030 as vegetation enters rapid 
growth and soil carbon stabilises. This improves readiness for bundled nature instruments, not 
standalone credits.

Fragility as Use Begins

Carbon gains are reversible.

As work begins on the remaining 20% of the land, unmanaged soil disturbance, compaction, or edge 
effects could stall or reverse accumulation — especially in surface pools.

This is not an edge case. It is the primary risk.

If ground rules hold — fixed use zones, soil protection, intact reserve continuity — carbon 
compounds slowly and durably. If they erode, carbon declines early, acting as a leading 
stress indicator.

Interpretation

Carbon at Veltoor was not chased. It emerged.

It is not large enough to sell on its own.
It is strong enough to trust.

In this system, carbon is not a product.
It is proof that the ecological engine is running — and that time, if governed well,
will do the rest.

Ecological Change from 2023 to 2025
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Ecological Change from 2023 to 2025

8.7 Air Quality
Air quality at Veltoor was not pursued as a standalone objective.
It is an outcome of how soil, water, vegetation, and disturbance have been structured on the land.

In semi-arid landscapes, air quality is closely tied to ground stability. When soil is exposed, dry, 
and repeatedly disturbed, particulate matter rises rapidly. When land is stabilised through 
vegetation cover, moisture retention, and controlled access, dust generation declines and air quality 
remains stable.

At Veltoor, air quality is therefore tracked as a secondary indicator. It reflects whether restoration 
fundamentals are holding as land use evolves.

PM2.5 as a Proxy for Surface Stability

PM2.5 refers to particulate matter smaller than 2.5 micrometres in diameter. These fine particles 
are commonly generated from exposed soil, dust resuspension, and combustion sources. In rural 
restoration contexts, PM2.5 is a sensitive indicator of soil disturbance and surface degradation.

Observed Levels at Veltoor

Indicator

PM2.5 (µg/m³) 13–20
Stable dust conditions under

active restoration

2024 Observed Range Interpretation

PM2.5 is measured in micrograms per cubic metre (µg/m³).

According to WHO guidelines:

•	 Annual mean below 15 µg/m³ is considered low risk
•	 24-hour mean below 25 µg/m³ is considered acceptable

Veltoor’s observed range sits within or close to these thresholds and remains far below levels typically 
recorded in major Indian cities, where annual PM2.5 concentrations frequently exceed 40–60 µg/m³, 
with seasonal peaks significantly higher.

The relevance here is not comparison with cities, but stability under changing land use.
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Ecological Change from 2023 to 2025

How Restoration Shapes Air Quality

Air quality at Veltoor holds because the conditions that typically degrade it have been 
deliberately reduced.

These effects are cumulative.
Together, they explain why air quality remains stable even as human activity begins to increase.

Where Impact Is Visible

The effect is not dramatic improvement, but prevented degradation.

In semi-arid landscapes, this distinction matters. Air quality typically worsens as development begins. 
At Veltoor, PM2.5 has remained within safe bounds because restoration structure precedes 
land-use intensity.

Restoration Intervention

Soil stabilisation

Vegetative cover

Hydrological correction

Spatial zoning

Limited construction footprint

Lower dust generationReduced loose, 
exposed surfaces

Reduced particulate 
suspension

Wind slowing and 
particle trapping

Less dry soil available 
for resuspensionHigher soil moisture

Particulate spikes containedDisturbance confined 
to defined areas

Stable PM2.5 levelsReduced repeated 
ground disruption

Air Quality OutcomeDirect Effect

Localized cooling under recovering tree cover, indicating reduced surface heat.
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Ecological Change from 2023 to 2025

Reinforced rock ponds reduce exposed, dust-prone surfaces while moderating ground temperature.

Continuous native grass cover binding soil, reducing wind-blown dust, and preventing surface erosion during dry periods.
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Ecological Change from 2023 to 2025

What This Indicator Does and Does Not Tell Us

What it indicates

•	 Effective soil protection and erosion control
•	 Functional ground cover under current use
•	 Early signs of microclimate moderation

What it does not indicate

•	 Biodiversity recovery on its own
•	 Carbon sequestration outcomes
•	 Long-term atmospheric trends beyond the site

Air quality is a signal, not a scorecard.

Failure Modes Actively Monitored

Because PM2.5 responds quickly to disturbance, it functions as an early warning indicator.

This sensitivity allows corrective action before deeper ecological damage occurs.

Interpretation

Air quality at Veltoor has not been artificially improved.
It has been protected by design.

The PM2.5 values matter less as isolated numbers and more as evidence that restoration logic is 
constraining disturbance effectively. As land use intensifies over time, maintaining this signal will 
depend on continued discipline in zoning, construction, and ecological sequencing.

In that sense, air quality serves as a proxy for something larger:
whether the system is holding.

Potential Change

Thinning ground cover

Uncontrolled construction

Expansion beyond zoned areas

Drying of soil systems

Rapid rise in dust levels

Short-term particulate spikes

Sustained PM2.5 elevation

Gradual degradation of air quality

Expected Signal
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Ecological Change from 2023 to 2025

8.8 Why These Changes Matter
What matters at Veltoor is not improvement in any single indicator. It is the direction of the system.

Across water, soil, vegetation, fauna, and carbon, early signs of the same pattern is visible: the 
landscape is moving from intervention-dependent recovery to ecological self-organisation.

This is the inflection point in semi-arid restoration.

Water now persists beyond rainfall events.
Soils are rebuilding structure rather than eroding.
Vegetation is reorganising into grassland–shrub–woodland mosaics instead of collapsing 
each dry season.
Fauna are returning without introduction.
Carbon is accumulating primarily below ground, where it is durable.

Together, these shifts indicate that the land is beginning to carry its own load.
Human input is still required, but it is no longer the primary stabilising force.

That transition is what makes recovery durable.

Why This Matters Ecologically

Semi-arid systems fail when recovery depends on continuous effort. 
They persist only when structure replaces effort.

At Veltoor, the constraints that previously prevented recovery—rapid runoff, compacted soils, 
fragmented vegetation, chronic disturbance—have been eased in the correct sequence. As a result:

•	 Regeneration is now occurring alongside planting, not in opposition to it
•	 Biodiversity is following structure, not being artificially introduced
•	 Carbon is emerging as an outcome of stability, not as a forced target

This is the difference between repairing damage and rebuilding function.

Why This Matters Economically

The same ecological shifts change the economic profile of the land.

A functioning ecosystem is not just healthier—it is cheaper to maintain and safer to use.

•	 Stable soils and hydrology reduce long-term management and remediation costs
•	 Predictable vegetation structure allows low-impact human use without cascading degradation
•	 Ecological performance becomes measurable, auditable, and comparable across sites
•	 Value compounds over time instead of peaking early and declining

Crucially, economic activity in the 20% zone becomes dependent on the performance of the 80% 
reserve. This reverses the usual incentive structure where development extracts value until 
systems fail.

Here, degradation destroys value. Stability preserves it.
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Ecological Change from 2023 to 2025

Why This Matters Beyond Veltoor

Veltoor is no longer behaving like a one-off project. It is behaving like a working prototype.

The patterns observed—hydrology first, soil second, structure before density, fauna following 
habitat—are not site-specific tricks. They are repeatable responses on non-exceptional 
semi-arid land.

That makes the model transferable, not aspirational.

Replication does not depend on higher budgets, better land, or heroic execution. It depends on 
holding constraints and sequence.

System-Level Signals (2023 - 2025)

System

Soil

Water

Flora

Fauna

Carbon

SOC 0.1–0.2% —> 0.36–0.64% Structural recovery underway

Minimal —> ~20 million L retained

202 —> 506 species

192 —> 282 species

~7,672 tCO₂e (71% in soil)

Hydrology now supports 
regeneration

Succession reactivated

Habitat quality improving

Durability over yield

Signal What it Indicates

These are not peak values.
They are directional confirmations.

The Real Significance

Veltoor demonstrates that restoration can move from:

•	 effort to structure
•	 protection to design
•	 optimism to evidence
•	 projects to systems

This is what allows ecological recovery and economic use to coexist without repeating the same cycle 
of degradation.

Not because the land is special.
But because the rules are.



80 Soul Forest @ Veltoor, Telangana

Ecological Change from 2023 to 2025

Soul Forest Veltoor June 2023. Pre-Monsoon.

Soul Forest Veltoor July 2025. Post-Monsoon
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9
Distilled Learnings 
from the Landscape

Veltoor’s value lies less in what worked and more in what became clear.
Across baselines, interventions, and early outcomes, the land repeatedly pointed to the same truth: 
restoration holds when it is treated as a system with constraints, not a sequence of activities. When 
order, protection, and feedback were respected, recovery began to organise itself.

The learnings below are written as transferable operating insights, not cautionary tales.

7. Early protection 
accelerates recovery

Small disturbances 
had outsized early 

effects.

Design access, paths, 
and zones to protect 
recovery by default.

Adjust protection as 
use evolves, without 

diluting core reserves.

Purpose

1. Hydrology 
is the first gate

2. Soil follows water, 
not inputs

3. Sequence matters 
more than effort

4. Structure is the real 
product

5. Native range 
outperforms 
optimisation

6. Invasives respond 
to balance, not force

Once water lingered, 
soil and vegetation 

responded 
without force.

Soil function returned 
with moisture and 

cover, not heavy inputs.

Correct order produced 
stability; shortcuts 

produced reversals.

Biodiversity increased 
through mosaics, not 

uniform planting.

Local species aligned 
naturally with stress 

and seasonality.

Phased suppression 
plus native competition 
stabilised the system.

What it enables Design implication 
(how we respond)

Always begin with 
water movement and 

storage as the first 
system check.

Prioritise moisture, 
mulch, and biology 

before amendments.

Enforce Water —> 
Soil —> Structure —> 

Biodiversity 
consistently.

Design for grasslands, 
shrublands, canopy 
patches, rocks, and 
wetlands together.

Default to Deccan-
range species and 
gradual expansion.

Treat invasives as 
disturbance signals, 

not enemies.

Periodic review of 
structures to ensure 
water continues to 

slow and spread 
naturally.

Avoid drifting toward 
input-dependence 

as activity increases.

Maintain discipline 
when timelines or 

expectations push for 
visible outcomes.

Resist simplifying 
the landscape for 

aesthetics or ease of 
maintenance.

Build propagation 
capacity steadily 
to avoid supply 

shortcuts.

Continue replacing 
cleared areas with 
competitive native 

structure.

What requires 
ongoing care

9.1 Distilled Learnings
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8. Monitoring guides 
judgment

9. Intervention should 
reduce over time

10. Time rewards 
correctness

11. Governance 
shapes ecology

12. Success creates 
new pressure

Measurement changed 
decisions, not just 
documentation.

Recovery became 
visible as labour 

demand declined.

Slow recovery followed 
a predictable order 

once constraints held.

Boundaries and rules 
protected gains more 

than persuasion.

Improvement naturally 
attracts people and 

interest.

Monitor to inform 
redesign, pause, or 

scaling.

Design every 
intervention with a 

tapering plan.

Plan in decades, using 
early years for learning 

and calibration.

Treat zoning, reserve 
locks, and access rules 

as part of system 
design

Design capacity limits 
and buffers early.

Keep monitoring 
tied to decisions, not 
compliance routines.

Watch for subtle 
dependencies that 

extend intervention 
longer than needed.

Maintain patience 
as ecological signals 

unfold unevenly.

Periodically reaffirm 
non-negotiables 

as success attracts 
attention.

Adjust use 
thoughtfully without 

compromising 
ecological integrity.

Purpose What it enables Design implication 
(how we respond)

What requires 
ongoing care

Distilled Learnings from the Landscape

Ongoing inquiry

Field measurements

Long-term vegetation 
dominance

Behaviour under 
climate extremes

Balance of passive 
vs assisted recovery

Thresholds of 
human use

Stability matters more than 
early gains.

Composition determines resilience.

Future-proofing the system.

Cost and scalability depend on this.

Durable coexistence requires clarity.

Seasonal infiltration, structure 
performance, groundwater 

behaviour.

Regeneration patterns, heat 
tolerance, canopy layering.

Stress responses during heat 
and erratic rainfall.

Zones where nature leads vs 
zones needing support.

Compaction, habitat use, 
edge effects.

Why it matters What we observe

9.2 What We Continue to Learn From
Some questions remain open , not as risks, but as natural frontiers of a long-lived system.
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Distilled Learnings from the Landscape

9.3 The Underlying Insight
Veltoor reaffirmed a quiet truth: restoration succeeds when it becomes predictable rather than heroic.

Clear sequence, firm constraints, continuous feedback, and patient stewardship allow the landscape 
to do most of the work itself. The role of design is not to control nature,  it is to stay out of its way, 
consistently and for long enough.

This is what makes restoration durable.
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10
Stewardship and 
the Human Layer

Ecological recovery at Veltoor did not emerge in isolation. It was enabled by sustained human 
presence — people observing, responding, adjusting, and protecting the land as it changed.

The Soul Forest field team responsible for daily maintenance, protection, and long-term care of the landscape.

As the landscape begins to reorganise, the core question evolves:

Can recovery continue when people live, work, and derive value from the land — without reversing 
the gains already made?

In semi-arid systems, this question is decisive. Early recovery is sensitive. Small, unmanaged 
pressures can undo slow gains. Stewardship is therefore not an end phase of restoration. It is the 
condition that determines whether restoration holds.

At Veltoor, stewardship follows a simple operating logic:

Human presence must reinforce ecological function, not compete with it.
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Stewardship and the Human Layer

10.1 Current State of Stewardship

 Lavanya carrying out routine plant care and site  
maintenance at Soul Forest.

Sumitra carrying out de-weeding and routine on-site  
maintenance work.

The objective is not to accelerate this transition prematurely, 
but to design for it deliberately.

Dimension

Community 
engagement

Economic benefit

Decision authority

Long-term 
responsibility

Risk if unchanged

Widespread participation in 
restoration work

Wages, skills, seasonal income

Centralised

Emerging, not yet embedded

Dependence on external 
management

Trust and familiarity 
established

Foundation, 
not long-term alignment

Appropriate during 
fragile recovery

Next phase requirement

Recovery becomes 
fragile over time

Current State What It Signals

This has created employment, skill exposure, and local economic activity. 
It has also surfaced an important distinction.

Employment enables participation. 
Stewardship requires ownership over outcomes.

Today, most engagement is participatory rather than custodial. That is expected at this stage. Early 
recovery requires concentrated coordination and protection. Over time, this must transition.

The table below clarifies where Veltoor stands.

Over the last two years, restoration has generated steady engagement with nearby villages. Work 
has included land restoration, nursery operations, monitoring, infrastructure support, and site 
management.



87Beyond Good Intentions

Stewardship and the Human Layer

Design Principle

Place-based livelihoods

Ecology-linked income

Long-duration use

Local integration

Edge placement

Work tied to the site, 
not extractive cycles

Value improves only 
if ecosystem improves

Activities designed for decades, 
not seasons

Community embedded as 
operators and caretakers

Human use concentrated away 
from core reserves

Encourages continuity

Aligns incentives structurally

Matches ecological timelines

Reduces external dependency

Protects early 
recovery zones

How It Operates Why It Matters

When designed well, economic participation does not dilute stewardship.
It anchors it.

The 20% Economic Zone exists to enable this transition.

Its purpose is not scale or intensity.
Its purpose is alignment.

Economic activity is designed to deepen responsibility for the land by making ecological health a 
direct driver of value.

This shifts stewardship from a moral expectation to a functional incentive.

10.2 The Role of the 20% Economic Zone

10.3	 What Stewardship Means at Maturity
Stewardship at Veltoor is not defined by constant activity.
It is defined by continuity without constant intervention.

The signals of maturity are quiet and observable.

Indicator

Protection continues without daily oversight

Local response to boundary breaches

Ecological knowledge circulates 
within community

Care persists across seasons

Human use stabilises rather than expands

Stewardship is internalised

Responsibility has shifted locally

Learning is retained

Recovery is resilient

Limits are respected

What It Shows

This state has not yet been reached.

What exists today is the groundwork: trust, early alignment, and an economic structure intentionally 
designed to reward care over extraction.
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Stewardship and the Human Layer

Planting activity with investing partners and the field team, linking restoration efforts with long-term community stewardship.

The task ahead is conversion — from participation to custodianship.
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The Arc Ahead:
Veltoor as a
Reference System

A reference model, as defined by the Society for Ecological Restoration, is a scientifically informed 
benchmark that describes the desired ecological condition after restoration. It is derived from intact 
ecosystems, historical data, species ecology, and ecological processes, and establishes what recovery 
should realistically look like.

Veltoor does not claim to be that model.
Instead, it intends to function as a reference system : a real landscape where the principles of 
recovery and protection are applied, observed, and tested over time.

In this role, Veltoor is not presented as a finished landscape.
It remains a system under continuous observation.

As this report closes, Veltoor stands not as a model to be copied, but as a reference to be learned 
from. What holds here informs how the 80/20 framework behaves in semi-arid conditions—how 
much land must remain protected, how limited economic use can be accommodated without 
weakening recovery, and how ecological performance must govern 
long-term use.

Its purpose is not to demonstrate perfection, but to make recovery behaviour visible, measurable, 
and transferable—so future Nature Zones and Economic Zones can be designed against a tested 
reference system rather than abstract targets.

11

11.1	 How Veltoor Evolves from Project to Reference System
As recovery stabilises, the site transitions from intervention-led to signal-led.

Phase

Early recovery

Stabilisation

Maturity

Replication

Test sequence and protection logic

Observe compounding effects

Act as baseline landscape

Inform design elsewhere

Proof of direction

Credible time-series data

Reference for future sites

Transferable operating logic

Primary Role of Veltoor Value Created

Veltoor’s value increases as activity reduces and signals strengthen.
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The Arc Ahead: Veltoor as a Reference System

11.2	 Deepening Learning Over Time
As recovery stabilises, the site transitions from intervention-led to signal-led.

Learning Dimension

Monitoring

Hydrology

Vegetation

Biodiversity

Governance

AutoMRV

From snapshots to long-term time series

Behaviour across multiple monsoon cycles

Succession and dominance patterns

Stability under increasing human presence

Integrity under success and attention

Frequency, comparability, and verification

How It Evolves

This learning does not aim to eliminate uncertainty.
It aims to make uncertainty navigable.

11.3	 Acknowledging What Could Still Go Wrong
Mature systems acknowledge fragility without dramatizing it.

The following are not threats.
They are design considerations already accounted for.

Potential Drift

Recovery slows

Human use intensifies

Monitoring 
becomes routine

Governance weakens

Local incentives 
misalign

Semi-arid systems are non-linear

Success attracts pressure

Signals lose meaning

Integrity erodes quietly

Stewardship fades

Long time horizons, patience

Fixed reserve boundaries

Periodic redesign of metrics

Structural rules, not discretion

Ecology-linked livelihoods

Why It Matters How It Is Addressed

As outlined in the Soul Forest business model (Section 2), these dynamics are already accounted 
for through explicit guardrails embedded in the 80/20 principle, where ecological limits govern all 
land use.

The purpose of naming them here is not to revisit the model, but to acknowledge that these risks 
must continue to be actively held as the system transitions from restoration into long-term use.
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11.4	 Why This Matters Beyond Veltoor
Veltoor is demonstrating something specific:

That ordinary semi-arid land, when treated with sequence, constraint, and feedback, reorganises 
predictably.

This creates the conditions for something larger.
This is not proof of scale. It is proof of direction.That is sufficient to proceed.

What This Enables

Trust in outcomes

Verifiable performance

Transferable logic

Long horizons

Market readiness

Capital can stay

Governance can hold

Scale becomes possible

Patience becomes an advantage

A new asset category can form

Why It Matters

The Arc Ahead: Veltoor as a Reference System
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Mycteria leucocephala 
(Painted stork)
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A Thank You and 
an Open Invitation

Without the people who showed up every day on the land, we could not have begun this work.

Without the families who lived with uncertainty as the landscape changed, we could not have stayed 
with it.

Without ecologists, farmers, engineers, artists, investors, and public officials willing to choose 
patience over certainty, this work would not exist.

We are deeply grateful to the Veltoor community and field teams. Without their labour, care, and 
lived relationship with the land, none of the learning in this report would be real. Their knowledge 
does not live in documents. It lives in timing, restraint, and judgment earned on the ground.

Without the early ecological guidance of Narasanna Koppula, without the rigor and long-horizon 
thinking of Dr. Vasudevarao Vaidyula and our scientific advisors, and without George Gann’s 
support in aligning this work with global restoration standards, we could not have held this work to a 
serious bar.

We are grateful to Fountainhead Design (FHD), our architects, for being rare partners who treat 
ecology as a governing design principle, not a backdrop. Their work shows how built form can align 
with hydrology, landform, and long-term ecological logic without diluting function or experience.

We thank Nagesh Battula, Co-Founder and CEO of Organo and Advisor to Soul Forest, for his clear-
eyed mentoring and challenge. His strategic guidance and shared belief that nature can be and has to 
be an investible, long-term asset have shaped how this mission moves from 
intent to execution.

Without a wider community that demanded discipline and accountability, this effort would have 
remained local and fragile. We are grateful to the institutions and fellowships that shaped our 
thinking — the Society for Ecological Restoration, Nature Tech Collective, Acumen, Aspen 
Institute, Mulago, EarthShot Prize, and GASP — for strengthening the questions, not just celebrating 
outcomes.

We are especially grateful that Soul Forest is one of the originating partners of SER’s REVIVE initiative, 
a global effort to move restoration from isolated pilots toward systems that can be validated, 
governed, financed, and repeated under real-world pressure. Veltoor is part of that shared learning.

Without the cooperation of the local Panchayat and government departments, responsible land use 
and long-term stewardship would not have been possible.

And without our investing partners and early believers, who backed a commitment rather than a 
guarantee, this work could not have continued through uncertainty.

We are grateful.
And we are genuinely excited about what this is becoming.

If you are someone with land under pressure and a desire for a different future, reach out.
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If you are working with capital that values durability over speed, reach out.

If you bring scientific, technical, operational, or governance expertise that could strengthen this work, 
reach out.

If you carry lived knowledge, tools, methods, or curiosity that you believe could matter here, 
reach out.

Veltoor remains in motion.
This work remains unfinished.

If you feel drawn to it, that is not coincidence.
It is an invitation.

AnInchAugust Artist community gathering at Soul Forest on Indian Independence Day (15 August), 
marking culture-led engagement with the landscape.

A Thank You and an Open Invitation
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A Thank You and an Open Invitation

Our advisor Dr. Vasudevarao Vaidyula  with Dr.Gamineni 
Ramalingam, Chief Conservator of Forests, Telangana Forest 
Department, during a planting activity at Soul Forest Veltoor.

Sathya Raghu with Narsanna Koppula on site at Soul Forest, 
reviewing restoration decisions in the field.

Sathya Raghu with George Gann and Bethanie Walder from 
the Society for Ecological Restoration (SER), engaging on 
standards-based restoration at COP29.

Soul Forest represented at Nature Tech Week, engaging 
with the global nature-tech ecosystem on restoration, 
measurement, and scale.

Soul Forest represented at COP29, contributing to 
global conversations on climate, biodiversity, 
and restoration governance.
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A Thank You and an Open Invitation

Gig Kaplan, Founder of the Nature Tech Collective, visiting 
Soul Forest to explore applied restoration, technology, and 
systems design on the ground.

Sathya Raghu with Vice President Al Gore at the TED  
Countdown Summit at Nairobi, Kenya

Students from the Life Sciences and Botany Department, MALD Government Degree College, visiting Soul Forest as part of field-based 
ecological learning.
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Dr. Ed Mabaya, Research Professor in Global Development at Cornell University and ICRISAT Board member engaging with the Soul 
Forest team on landscape restoration and sustainable development.

Acumen community kicking off NY Climate week at their founder Jacqueline Novogratz’s home.

A Thank You and an Open Invitation



98 Soul Forest @ Veltoor, Telangana

From Structure to System - 
A Visual Record

Hydrology and Watershed Repair

Pebble and stone bunds stabilising slopes, reducing erosion, and retaining moisture at the surface.

 2022  2025

Contour trenches holding moisture for longer periods, indicating improved infiltration across the site.

 2022  2025

Dug-out ponds and gully plugs slowing runoff and allowing water to spread and soak into the soil along drainage lines.

 2022  2025
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From Structure to System - A Visual Record

Seepage well, gravity-fed by aquifer recharge from upstream watershed structures  
and functioning as a water supply point for site operations.

 2022  2025

Revived well, storing seasonal rainfall and distributing water to the entire site .

 2022  2025

Reinforced rock pond moderating surface temperatures and creating aquatic refuge.

 2022  2025
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From Structure to System - A Visual Record

Arc-shaped planting layouts for fruit plants guiding water flow and supporting early vegetation structure.

 2022  2025

Nursery infrastructure enabling propagation of site-appropriate native species.

Vegetation Structure and Habitat Formation

Elevated mound forming a safe refuge and nesting space for birds with limited disturbance.

 2022  2025

Distinct forest zones emerging as vegetation density, layering, and continuity increase over time.

 2022  2025
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Landscape Context and External Signals

The Human System Behind the Ecology

From Structure to System - A Visual Record

Adjacent lake functioning as seasonal habitat for migratory birds and a vital water resource for surrounding communities.

Regular internal workshops for reflection, coordination, and new ideas.

Naturally occurring rock formations supporting microhabitats and moisture retention,  
illustrating baseline landscape features within the wider terrain.

 2022

 2022

 2025

 2025
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The Soul Forest team coordinating field execution, monitoring, and stewardship.

From Structure to System - A Visual Record

Sharing the work and its intent with partners and collaborators.
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From Structure to System - A Visual Record

Engaging with over 10,000 participants at the Run for Girl Child charity marathon.

Soul Forest team’s families engaging with the landscape, reinforcing long-term care and connection.

Soul Forest team enjoying leisure time on site
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From Structure to System - A Visual Record

Sterna aurantia (River Tern) Aegithina tiphia (Common Iora)

Lanius phoenicuroides (Rufous-tailed Shrike)

Athene brama (Spotted Owlet)

Vanellus indicus (Red-wattled Lapwing)
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From Structure to System - A Visual Record

Trithemis pallidinervis (Long-legged Marsh Glider)

Fowlea piscator (Checkered Keelback)

Chamaeleo zeylanicus (Indian Chameleon) Calotes versicolor (Oriental Garden Lizard)

Celosia argentea (Plume Cockscomb)
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From Structure to System - A Visual Record

Nelumbo nucifera (Indian Lotus)

Helianthus annuus (Sunflower)Nymphaea nouchali (Blue Water Lily) Gloriosa superba (Flame Lily)

Plumbago auriculata (Blue Plumbago)

Clitoria ternatea (Butterfly Pea)
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From Structure to System - A Visual Record
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From Structure to System - A Visual Record
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Glossary

Glossary

•	 Above-ground biomass – Living plant 
material above the soil, such as stems, leaves, 
and branches.

•	 Adaptive management – Adjusting actions 
over time based on monitoring and feedback.

•	 Aggregate structure – Clumps of soil 
particles that improve stability, aeration, and 
water movement.

•	 Alkaline soil – Soil with high pH, common in 
semi-arid regions.

•	 Auditability – The degree to which 
ecological claims, data, and decisions can be 
independently checked, traced, and validated 
over time.

•	 Auto MRV – Automated Monitoring, 
Reporting, and Verification of ecological 
performance using technology such as 
drones/ bio acoustics, etc

•	 Baseline – The measured starting condition 
of a landscape before restoration begins.

•	 Behavioural governance – Rules, norms, and 
incentives that shape how people interact 
with land, ensuring daily actions support 
long-term ecological goals.

•	 Biomass – The total amount of living organic 
material in an ecosystem.

•	 Biodiversity – The variety of life forms within 
an ecosystem.

•	 Boundary integrity – The clarity, 
enforceability, and long-term protection of 
spatial limits that prevent ecological cores 
from being encroached upon, fragmented, or 
gradually repurposed.

•	 Bundled nature instruments – Integrated 
packages that combine ecological 
performance, verification, and economic 
rights into a single, structured offering.

•	 Canopy cover – The layer formed by the 
crowns of trees.

•	 Capital durability – The ability of invested 
capital to retain value over long periods 
because it is anchored to stable, functioning 
ecosystems rather than short-term 
extraction.

•	 Carbon credit trading – Market systems for 
buying and selling verified carbon reductions.

•	 Carbon stock – The total amount of carbon 
stored in soil and vegetation.

•	 Carbon volatility – The risk or variability of 
carbon being lost over time.

•	 Catchments – Areas of land that collect and 
drain rainfall to a common outlet.

•	 Compaction – Soil being pressed tightly, 
reducing air and water movement.

•	 Conditional economics – Economic activity 
that is allowed to exist only if ecological 
function is maintained or improving, aligning 
financial incentives with ecosystem health.

•	 Connectivity – How easily species and 
processes move across a landscape.

•	 Contour trenches – Trenches dug along 
land contours to slow runoff and increase 
infiltration.

•	 Contours – Lines of equal elevation used 
in land design to slow, spread, and sink 
water, forming the backbone of hydrology 
restoration on sloped land.

•	 Deadwood – Fallen or standing dead trees 
that provide habitat and nutrients

•	 Degradation – The loss of ecological function, 
soil, water, or vegetation.
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•	 Disturbance regimes – The type, frequency, 
and intensity of disruptions (such as grazing, 
fire, or human use) that an ecosystem 
experiences.

•	 Drainage channels – Natural or formed paths 
where water concentrates and flows.

•	 Drip irrigation – Irrigation that delivers water 
directly to plant roots in controlled amounts.

•	 Dry deciduous – Vegetation that sheds leaves 
during the dry season.

•	 Early warning indicators – Measurable 
signals that reveal system stress or failure 
before visible degradation occurs, allowing 
corrective action in time.

•	 Ecological function – How well an ecosystem 
performs essential processes—such as water 
retention, soil formation, nutrient cycling, and 
habitat provision—regardless of appearance.

•	 Ecological resilience – The capacity of 
an ecosystem to absorb shocks and still 
maintain its core functions and structure.

•	 Ecological self-organisation – The ability of 
natural systems to reorganise and improve 
on their own once core constraints are 
corrected.

•	 Edge effects – Ecological changes that occur 
at habitat boundaries.

•	 Erosion – The loss of soil due to water 
or wind.

•	 Failure mode – The specific way or manner in 
which a product, process, or component can 
fail or malfunction.

•	 Genetic continuity – Uninterrupted flow of 
genetic material that underpins heredity, 
allowing life to persist and evolve.

•	 Grassland – An area (or ecosystem) where 
the vegetation is dominated by grasses.

•	 Green manuring – Growing plants specifically 
to enrich soil when incorporated.

•	 Ground cover – Low vegetation or mulch 
protecting the soil surface.

•	 Ground truth – Field data used to verify 
remote sensing or modelled data.

•	 Gully plugs – Structures that slow water and 
trap soil in erosion channels.

•	 Habitat – The physical environment where 
species live.

•	 Habitat continuity – Unbroken ecological 
connections across a landscape that allow 
species movement, genetic exchange, and 
long-term population stability.

•	 Habitat mosaics – A landscape pattern made 
up of different but connected habitat types 
that support diverse species and ecological 
processes.

•	 Hardy species – Species tolerant of drought, 
heat, or poor soils.

•	 Herpetofauna – Reptiles and amphibians.

•	 High input systems – Approaches dependent 
on continuous external inputs.

•	 Indicator species – Species whose presence, 
absence, or behaviour reliably signals the 
condition of ecological processes.

•	 Independent standards (SER, TGBS) – 
Externally governed frameworks that 
define credible ecological restoration and 
biodiversity outcomes.

•	 Infiltration – Water entering the soil from the 
surface.

•	 Internal cycling – Nutrients being reused 
within the ecosystem rather than added 
externally.

•	 Invasive species – Non-native species that 
spread aggressively and disrupt ecosystems.

•	 Invertebrates – Animals without backbones, 
such as insects.

•	 Litter – Fallen leaves and organic debris on 
the soil surface.

Glossary
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Glossary

•	 Long-horizon capital – Investment designed 
to operate over decades, aligned with 
ecological recovery timescales rather than 
rapid returns.

•	 Meso predators – Medium-sized predators 
within a food web.

•	 Microclimate – Localised climate conditions 
near the ground or vegetation.

•	 Microhabitat – Small, specific habitat 
features within a landscape.

•	 Moisture retention – How long water 
remains available in the soil.

•	 Monsoon pulses – Short, intense rainfall 
events typical of monsoon climates.

•	 Mulching – Covering soil with organic 
material to reduce evaporation and erosion.

•	 Mycorrhizal function – The role of fungal 
networks that connect plant roots, improving 
nutrient exchange, soil stability, and recovery 
rates.

•	 Native species – Species that evolved 
naturally in a region.

•	 Natural regeneration – Recovery driven by 
natural processes rather than planting.

•	 Nature-linked assets – Financial or economic 
instruments whose value depends on the 
continued health and performance of natural 
systems.

•	 NPK – Nitrogen, phosphorus, and potassium; 
major plant nutrients.

•	 Organic matter – Decomposed plant and 
animal material in soil.

•	 Particulate matter – Tiny airborne particles 
affecting air quality

•	 Percolation tanks – Water bodies designed to 
recharge groundwater.

•	 pH – A measure of soil acidity or alkalinity.

•	 PM2.5 – Fine airborne particles smaller than 
2.5 microns.

•	 Pollinator – Species that transfer pollen and 
enable plant reproduction.

•	 Pore structure – Variety of prey species 
supporting predators.

•	 Predictable disturbance – Planned, 
controlled disturbance that ecosystems can 
adapt to without losing function.

•	 Propagation – The breeding of specimens of 
a plant by natural processes from the parent 
stock.

•	 Regeneration – The ecosystem’s innate 
ability to renew, restore, and recover from 
disturbances like fires, pests, or harvesting, 
allowing new growth (seedlings, sprouts) 
to establish and form a new community, 
restoring function and biodiversity, 
essentially a large-scale biological repair 
process for habitats and populations.

•	 Remote sensing – Collecting data using 
satellites or drones.

•	 Restoration – The process of rebuilding 
ecological structure and function.

•	 Root establishment – Successful penetration 
and anchoring of plant roots.

•	 Runoff – Rainwater flowing off land instead of 
soaking in.

•	 Seed banks – Stored seeds enabling 
regeneration.

•	 Semi-arid – A climate with low and irregular 
rainfall.

•	 Semi-arid ecosystems – Landscapes with low 
and variable rainfall where recovery depends 
more on water behaviour and structure than 
species availability.

•	 Sheet flow – Shallow water moving evenly 
across land.
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•	 Signal convergence – When multiple 
independent ecological indicators begin 
showing aligned improvement, increasing 
confidence in recovery.

•	 Soil Organic Carbon (SOC) – Carbon stored in 
soil organic matter.

•	 Spatial distribution – How organisms or 
habitats are arranged in space.

•	 Species distribution – Where species occur 
across a landscape.

•	 Species palette – Selected set of species used 
for planting.

•	 Species richness – The number of species 
present.

•	 Stewardship – Long-term care and 
responsibility for land.

•	 Structural recovery – The rebuilding of 
physical and biological frameworks that allow 
ecosystems to support life over time.

•	 Succession – The gradual, predictable 
process where the species composition of 
an ecological community changes over time, 
moving from simple, early-stage (pioneer) 
communities to more complex, stable 
ones (climax communities), often following 
disturbances like fires or forming on new 
land.

•	 Successional layering – The development of 
a complex, multi-layered vertical structure 
within a plant community as it progresses 
through the stages of ecological succession.

•	 Subsurface water systems – Water stored 
and moving below ground.

•	 System link – A cause-and-effect relationship 
within a system.

•	 Threshold effects – Critical tipping points 
where small changes cause disproportionate 
ecological improvement or collapse.

•	 Time series data – Repeated measurements 
taken consistently over time to detect trends 
and system behaviour.

•	 Trophic balance – Stability between 
predators and prey.

•	 Trophic levels – Feeding levels in a food web.

•	 Understory – Vegetation growing beneath 
the canopy

•	 Value compounding vs extraction – 
Compounding builds increasing value 
through improved ecological performance; 
extraction generates short-term gains by 
degrading the system.

•	 Vegetation dominance – Which plant groups 
control ecosystem structure.

•	 Verification vs reporting – Verification 
confirms outcomes through independent 
evidence; reporting documents activities 
without proving performance.

•	 Vermicompost – Compost produced using 
earthworms.

•	 Water retention – The ability of land to hold 
water.

•	 Wetland habitat – Areas with persistent 
moisture supporting water-dependent 
species

•	 Wildlife corridors – Linked habitats allowing 
animal movement.

•	 Woodland – Different vegetation types 
forming a landscape mosaic.

Notes
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Notes
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Notes
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Notes
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