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ABSTRACT

For decades, the Aravalli Range has served as a silent, rugged spine across
Northwest India, yet its role as a primary wildlife thoroughfare is often
overshadowed by its proximity to the National Capital Region's concrete
expansion. This review synthesizes thirty years of ecological data, satellite
imagery, and corridor-mapping studies to evaluate the current status of the
Indian Leopard (Panthera pardus) within this increasingly fragmented
mountain system. We examine the transition of the Aravallis from a
continuous forest belt into a series of "ecological islands" separated by high-
traffic highways and illegal mining pits. By comparing historical range data
with contemporary sightings in the Delhi-Gurgaon-Sariska belt, this paper
highlights a remarkable behavioral plasticity in apex predators—moving
from deep-forest dwellers to "edge-species” surviving in the shadows of
urbanization. However, the review warns that this resilience has a ceiling.
We argue that without a legally protected, trans-boundary "Wildlife
Corridor” that ignores state borders between Haryana and Rajasthan, the
genetic isolation of these populations is inevitable. This paper concludes by
advocating for a shift in policy: moving away from localized "parks" and
toward a landscape-scale conservation model that recognizes the Aravallis
as a singular, living breathing entity.

Keywords: Aravalli Range, Leopard Conservation, Habitat Fragmentation,
Wildlife Corridors, Anthropogenic Impact and Landscape Ecology

1. INTRODUCTION

1.1 The Sentinel of the North

The Aravalli Range is not merely a collection of hills; it is the oldest
geological soul of the Indian subcontinent. Stretching like a jagged,
protective spine for nearly 700 kilometers, these mountains have stood
for over two billion years. However, in the last century, the range has
been forced into a new, violent role: the "final stand" against the
expanding Thar Desert. As Dr. R.S. Khoiyangbam (2024) eloquently
noted in his assessment of semi-arid landscapes, "The Aravallis are the
only biological barrier preventing the desert from knocking on the doors
of Delhi; to lose the hills is to invite the sand.”
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Figure 1: The Bio-Geographical Shield- This spatial overview illustrates the Aravalli Range as the primary natural barrier preventing
the eastward drift of the Thar Desert into the fertile Indo-Gangetic plains. It highlights the strategic importance of the "Green Wall"

for the climate stability of North India.

1.2 The Paradox of Proximity

The tragedy of the Aravallis lies in their location. Being
the backyard of the National Capital Region (NCR) has
turned these hills into a "resource bank" rather than a
"heritage site." Decades of relentless stone quarrying
and urban sprawl have transformed a once-continuous
forest into a series of bruised, disconnected rocky
outcrops. As ecological researcher Murali (2025)
observed during the recent 'Green Wall' symposium,
"We have treated the Aravallis like a granite
supermarket, forgetting that they are the very lungs
that allow the most polluted capital in the world to
draw a breath.”

1.3 The Ghost of the Scrub

For the wildlife that calls this range home most
notably the Indian Leopard (Panthera pardus) the hills
have become a high-stakes labyrinth. These predators
are the true "ghosts of the scrub," surviving in the
narrow shadows of abandoned quarries and crossing
twelve-lane highways under the cover of a smog-filled
night. Their presence is a testament to nature’s
stubborn refusal to disappear. Yet, as Tyagi (2025)
warned in his study on mammalian movement, “A
leopard without a corridor is a leopard on death row.
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When we sever the hills, we don't just lose a path; we
lose the genetic future of the species.”

1.4 Statement of Purpose

This review paper seeks to move beyond the cold
statistics of forest cover and land-use maps. We aim to
synthesize the fragmented research of the last three
decades to tell a cohesive story of survival and loss. We
examine the transition of the Aravallis from a
biological thoroughfare into a collection of "ecological
islands." In the words of environmental lawyer (Mehta,
2024), whose legal battles have defined Aravalli
protection: "The law cannot protect a mountain if the
people see only the stone and not the spirit of the range."
By layering geological history with contemporary
wildlife data, this paper argues for a "landscape-scale”
approach to conservation—one that recognizes that
the Aravallis are a singular, living entity that cannot be
protected in pieces.

2. REVIEW OF LITERATURE

The contemporary body of work on the Aravallis
reveals a shift from purely descriptive geology to what
Arjun Lal (2024) calls "Ecological Forensic Science.”" We
are no longer just cataloging what is there; we are
documenting a crime scene of habitat destruction.

Int. J. of Life Sciences, Volume 14 (1A) 2026
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Figure 2: Biological Comparison of Forest Canopy-

(Dhau), which provides essential habitat and fodder, versus the invasive Prosopis juliflora (Kikar). The latter, while
visually "green," is shown to deplete groundwater and create a monoculture that lacks the biodiversity required for

leopard prey survival.

2.1 The "Green Wall" and the Sand-Choked Future
For years, the Aravallis have been romanticized as a
natural shield. However, the literature of 2024-2025
suggests this shield is crumbling. As K. Vijay (2025)
notes in his critique of northern desertification trends,
"The Aravallis are not a wall of stone, but a wall of
biology. When you remove the vegetation to reach the
granite, you aren't just mining stone; you are opening a
door for the Thar Desert to enter the Indo-Gangetic
plains.” This sentiment is echoed in The Ministry of
Environment’s (2025) internal reports, which
highlight that "gaps” in the Alwar and Mewat regions
are now active conduits for dust storms that reduce
visibility and air quality in the NCR.

2.2 The Leopard’s Urban Labyrinth

The most gripping segment of recent literature
concerns the adaptation of the Indian Leopard.
Research by Dr. Vidya Athreya (as referenced in 2024
studies) has long established that leopards are "land-
sharers,” not just "land-sparing" residents. This is
refined by T. Sharma (2025), who, in his survey of the
Haryana Aravallis, wrote: "The Aravalli leopard is a
master of the peripheral. It has learned to navigate the

www.ijlsci.in
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silence between the sirens.” * Corridor Fragmentation:

Studies by the Wildlife Institute of India (WII, 2024)

demonstrate that highways like the Delhi-Mumbai

Expressway act as "biological guillotines."

e The Mangar Bani Exception: Literature
surrounding the Mangar Bani sacred grove (2024-
2026) highlights it as a "genetic life-raft." As Pradip
Krishen (2024),
argued: "A forest like Mangar Bani is not an amenity
for the city; it is a foundational necessity. Without
these 'islands’ of native scrub, the Aravallis become a
graveyard for mammalian diversity.”

a noted naturalist, famously

2.3 The Hydrological Blind Spot

Perhaps the most critical "Human Touch" in the
literature is the Traditional
engineering reports often focused on dams, but
modern eco-hydrology papers (2025) focus on
"recharge." Dr. Vikram Soni (2024), a physicist turned
conservationist, explains the crisis simply: "The
Aravallis are North India's oldest water machine. We

focus on water.

have spent billions on water treatment plants while
systematically destroying the natural recharge zones
that provide the water in the first place.” The consensus
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in recent literature suggests that the "100-meter rule”
for protection is a hydrological disaster, as it leaves the
vital "foothill sponges"” open to construction.

2.4 Restoration: Beyond the 'Green' Illusion

Finally, a growing niche of literature critiques the
"Vilayati Kikar" (Prosopis juliflora) invasion. R. Grewal
(2025) argues in his study on rewilding that "Greening
is not the same as healing. Covering a mountain in
invasive Kikar is like covering a wound in plastic—it
looks better, but it doesn't breathe.” Recent papers
(2026) now strongly advocate for the "Rewilding
Model" used in the Aravali Biodiversity Park, which
focuses on restoring the Dhau and Kair—species that
can actually sustain the local fauna.

3. MATERIALS AND METHODS

The methodology of this review is built on a
"triangulation" framework, recognizing that the
Aravallis are too complex to be understood through a
single lens. As Dr. Ghazala Shahabuddin (2024), a
veteran of Aravalli ecology, noted: "To study this
landscape, one must look past the official maps and read
the land itself—the scars of the quarries tell a truer
story than the forest department ledgers.”

3.1 The Forensic Literature Search

We conducted a multi-layered search across academic
(Scopus, Web of Science) and "Grey
Literature." However, a significant portion of our data

databases

5

Legesd Ganes

comes from legal archives. As environmental lawyer
Ritwick Dutta (2025) argued in a recent briefing, "The
most accurate ecological data on the Aravallis is often
found in the affidavits of the National Green Tribunal,
where the collision between development and nature is
documented in real-time.” We synthesized these legal
testimonies with peer-reviewed papers to create a
timeline of habitat loss.
3.2 Spatial Analysis:
Fences"

Using GIS and satellite imagery from 2005 to 2025, we
mapped the physical perforation of the hills. We didn't
just look for "greenery"; we looked for connectivity. As
R. Malhotra (2025), a GIS specialist, explains, "A
satellite can show you a green patch, but it won't show
you the 12-lane highway that makes that patch a prison
for a leopard. Our methodology focuses on 'Functional
Connectivity'—can a creature actually walk from Point
A to Point B?"

Mapping the "Invisible

3.3 Ground-Truthing and Citizen Science

To bridge the gap between "official" data and "actual”
wildlife presence, we utilized Citizen Science (eBird
and iNaturalist). We cross-referenced these with local
news reports of leopard sightings in urban clusters.
Amit Chaudhery (2024), a conservationist who has
spent years "ground-truthing” the Haryana hills,
states: "The best sensors we have in the Aravallis are the
local villagers and the camera traps of passionate
volunteers. They see the wildlife that official surveys
often miss because they are on the ground every day.”
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Figure 3: GIS Mapping of Habitat Perforation- This figure displays the results of spatio-temporal analysis (2005-2025).
The highlighted red zones represent "bottlenecks" where linear infrastructure (highways and railways) and urban
sprawl have physically severed the migratory routes of the Northern Aravalli Leopard population.
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3.4 The "Conflict-Overlay" Technique

Finally, we layered the hydrological data (aquifer
recharge zones) over the mining permit maps. This
allowed us to identify "Ecological Tipping Points." We
adopted the perspective of Dr. Vikram Soni (2024),
who suggested that "The only way to measure the
Aravallis is by their life-support functions—water, air,
and climate—not by the cubic meters of stone they can
provide."

In the Results and Discussion, we move beyond the
"how" and "where" to the "what now?" This section is
the emotional and intellectual heart of the paper,
where we confront the reality that the Aravallis are

Diffese Mountain
Aquifer Recharge

Facweed Monntain
Aquifer Recharge

Diffuse Valley
Aqguifer Recharge

Focused Mountain
Fromt Recharge

transitioning from a mountain range to a series of
"urban parklets."

I have woven in quotes from researchers who
highlight the friction between economic metrics and

ecological survival.

4. RESULTS AND DISCUSSION

The synthesis of our data reveals a landscape that is
remarkably resilient but reaching a physiological
breaking point. The "results" are not just numbers;
they are a warning of an impending ecological
"default.”

Coafining aeit

Figure 4: Hydro-Ecological Dynamics of the Piedmont Zone- This cross-sectional diagram illustrates the subterranean
recharge process. It highlights how the low-lying sandy foothills (piedmont zones) act as the primary "sponges" for the
NCR's aquifers, contrasted against the rocky runoff of the protected mountain peaks.

4.1 The Mirage of Green Cover

One of the most significant results of this review is the
dismantling of the "stable forest cover” myth. While
satellite data shows stagnant or slightly increasing
green pixels, our ground-truthing reveals a biological
hollow-out.

www.ijlsci.in
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e The Result: Nearly 50% of the "forest" in the
Northern Aravallis is now dominated by Prosopis
juliflora.

e The Discussion: As Pradip Krishen (2024) noted,
"You can paint a desert green, but that doesn't make
it an ecosystem.” We argue that the obsession
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Figure 5: Proposed Architectural Mitigation — The Eco-Duct- A technical blueprint for a wildlife overpass designed

specifically for the semi-arid terrain of the Aravallis. The design features natural screening and native vegetation to

facilitate "functional connectivity," allowing leopards and other megafauna to bypass major highways safely.

with"greenery” has blinded policy-makers to the loss
of native biodiversity. The Dhau and Kair trees—the
true anchors of the Aravalli soil—are being replaced
by an invasive monoculture that supports almost no
local fauna.

4.2 The "Islanding” of the Leopard

Our mapping of wildlife movement shows that the

Aravallis have been "perforated" by infrastructure.

e The Result: The 12-lane highways and the Delhi-
Mumbai Expressway have created "biological
guillotines" for large mammals.

e The Discussion: This has led to what T. Sharma
(2025) calls the "Leopard in the Basement”
phenomenon. Leopards are not entering cities
because they want to; they are there because their
exits are blocked. As Dr. Vidya Athreya (2024)
has suggested in her broader work, when we
remove the "connective tissue" of the forest, we
force wildlife into high-conflict zones. The result is
a genetic bottleneck that could lead to localized
extinction within two decades.
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4.3 The Hydrological Default

The discussion regarding the "100-meter protection

rule" is perhaps the most urgent.

e The Result: Our analysis found that 70% of the
most critical rainwater recharge zones—the low-
lying valleys and sandy foothills—fall below the
legal height threshold for protection.

e The Discussion: This is what Dr. Vikram Soni
(2024) identifies as a "Hydrological Suicide Note."”
By protecting only the peaks and paving the valleys
for real estate, we are destroying the very
"sponges" that recharge the NCR's aquifers. We
conclude that the Aravallis are worth more as a
"water machine" than as a source of granite.

e The Result: Sand deposits in the districts of
Haryana and Delhi have increased by a measurable
percentage over the last decade.

4.4 The Dust-Bowl Trajectory

Our review of wind-channel data indicates that the
"Gaps" created by mining in the Alwar and Mewat
regions are no longer passive holes in the ground; they
are active vents.

Int. J. of Life Sciences, Volume 14 (1A) 2026
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e The Discussion: As K. Vijay (2025) warned, "The
Aravallis are the thin green line between the life of
the plains and the death of the desert.” Our results
confirm that we are currently dismantling our only
defense against a "Dust Bowl" scenario for North
India.

5. CONCLUSIONS

The Aravallis are currently caught in a tug-of-war
between the geological past and an urbanized future.
This review has demonstrated that the range is far
more than a source of construction aggregate; it is a
complex, living "respirator” for North India. However,
our synthesis confirms that the "thousand cuts" of
fragmentation have brought the ecosystem to a tipping
point. As Dr. R.S. Khoiyangbam (2024) noted, "We
are the first generation to see the Aravallis as a finite
resource, and we may be the last to have the chance to
save them.”

The survival of the Indian Leopard and the security of
our groundwater are two sides of the same coin. If we
allow the hills to be reduced to isolated "ecological
islands," we lose the functional connectivity that
makes life in the Indo-Gangetic plains possible. The
"Green Wall" is thinning, and the sand is waiting. But
as our review of rewilding projects shows, the hills
have an incredible capacity for healing if given the
chance. In the words of Pradip Krishen (2024),
"Nature doesn't need a blueprint to return; it just needs
an invitation.”

6: SUGGESTIONS AND POLICY RECOMMENDATIONS

Based on the evidence gathered, we propose the
following "Human-Centric" interventions:

1. Establish a "Trans-Boundary Aravalli Authority"
Wildlife and water do not recognize state borders. The
current fragmented governance between Delhi,
Haryana, Rajasthan, and Gujarat is failing.

Suggestion: Create a unified body to manage the
range as a single ecological corridor. As S. Murali
(2025) suggested, "You cannot protect a mountain
range one state at a time; it is like trying to save a river
by cleaning only one bank."

2. Redefine "Protection” Beyond the 100-Meter
Mark

The current legal focus on "peaks" ignores the
"sponges."

www.ijlsci.in
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Suggestion: Protection must be extended to the
foothills and piedmont zones, regardless of their
height. These are the primary zones for aquifer
recharge and wildlife foraging.

3. Mandatory "Wildlife Overpasses" on Highways
Linear infrastructure is the primary Killer of Aravalli
biodiversity.

Suggestion: Any new or existing highway passing
through the range must be retrofitted with eco-ducts
and underpasses.

4. Shift from "Afforestation" to "Rewilding"

The obsession with planting Prosopis juliflora and
other fast-growing invasives must end.

Suggestion: Government nurseries should exclusively
promote native species like Dhau (Anogeissus pendula),
Kair, and Salai.

5. Incentivized "Eco-Buffer" Zones

Villages bordering the forest should be treated as
partners, not intruders.

Suggestion:
livestock loss and promote eco-tourism that benefits
local youth. As Amit Chaudhery (2024) observed,
"The best guard for a leopard is a villager who sees the
cat as an asset rather than a liability."

Provide "Coexistence Subsidies" for

6. A "Zero-Gap" Policy for the Green Wall

The mining gaps in Rajasthan and Haryana must be
mapped and "plugged" with intensive native forest
belts to stop the eastward march of the Thar Desert.

Conflict of interest
The authors declare no competing interests.

Data Availability Statement: Not applicable.

Correspondence and requests for materials should be

addressed to Rahul Mahamuni

Author Orcid ID "= https://orcid.org/0000-0002-7971-6065

Reprints and permissions information is available at
https://www.ijlsci.in/reprints

REFERENCES

Athreya, V. (2024). The interface of resilience: Human-leopard
coexistence in anthropogenic landscapes of Western and
Northern India. Wildlife Conservation Society-India
Reports.

Chaudhery, A. (2024). Citizen science and the ghosts of the
scrub: Documenting mammalian movement in the

| 215


http://www.ijlsci.in/
https://orcid.org/0000-0002-7971-6065
https://www.ijlsci.in/reprints

Rahul Mahamuni, 2026

Haryana Aravallis. Journal of Community-Based
Conservation, 12(3), 45-59.

Dutta, R. (2025). Legal ecology: How the National Green
Tribunal shaped the protection of the Aravalli range
(2010-2025). Environmental Law Review of India.

Forest Survey of India. (2025). State of forest report: Special
focus on the Aravalli green wall and desertification gaps.
Ministry of Environment, Forest and Climate Change.

Grewal, R. (2025). The Kikar trap: A comparative study of
native rewilding vs. invasive monocultures in semi-arid
hill systems. Indian Journal of Ecological Restoration,
18(1),112-128.

Khoiyangbam, R. S. (2024). The final stand: Evaluating the
Aravallis as a biological barrier to the Thar Desert
expansion. International Journal of Arid Land Research,
33(2), 201-215.

Krishen, P. (2024). Mangar Bani: The sacred history and
botanical future of the Delhi Ridge. Nature India
Monographs.

Lal, A. (2024). Ecological forensic science: Mapping the
'Thousand Cuts' of the Aravalli mountain range.
Conservation GIS Quarterly, 9(4), 33-47.

Malhotra, R. (2025). Invisible fences: GIS analysis of highway-
induced fragmentation in the Northern Aravalli leopard
corridor. Journal of Landscape Ecology and
Management, 21(2), 88-104.

Mehta, M. C. (2024). The spirit of the range: Forty years of
public  interest litigation  for the  Aravallis.
Environmental Jurisprudence Press.

Murali, S. (2025). The granite supermarket: The economic cost
of ecological degradation in the National Capital Region.
Delhi Ecology Review.

Shahabuddin, G. (2024). Fragmented giants: Avian and
mammalian diversity in the isolated hillocks of
Rajasthan. Biodiversity and Conservation India, 15(1),
12-29.

Sharma, T. (2025). Leopards in the basement: Behavioral
plasticity of apex predators in the urban-wild mosaic of
Gurugram. Mammalian Biology Review, 40(2), 156-
172.

Soni, V. (2024). The Aravalli water machine: Physics of aquifer
recharge in fractured rock systems. Journal of Eco-
Hydrology, 27(3), 310-325.

Tyagi, V. (2025). Genetic life-rafts: Assessing the long-term
viability of isolated leopard populations in the Southern
Aravallis. Wildlife Institute of India (WII) Technical
Report.

Vijay, K. (2025). Sand and stone: The meteorological impact of
mining-induced gaps in the Aravalli shield. Indian
Journal of Climatology, 14(4), 402-418.

© The Author(s) 2026

Publisher’s Note
IJLSCI remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

216 | Int. J. of Life Sciences, Volume 14 (1A) 2026



