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Abstract
This paper will investigate the climate-responsive arid-context urbanism on the historic trends of
contemporary urban planning in microclimate, water security, liveliness and forest conservation.
It examines various successful middle-castern, North African, Iranian/Central Asian,
Mediterranean, Indian subcontinental and modern arid urban examples: Masdar, Riyadh and
Dubai. In comparative context, this will be based on the ancient Indus Valley, Mesopotamia,
Achaemenid Persia, the Hellenistic/Roman Mediterranean and the early Islamic urban traditions
when compared to the modern examples of planning. Principles such as courtyards, wind channels,
shading and water harvesting are adjusted to fit city shapes and systems of government. These four
steps will involve (1) desk research, (2) comparative mapping, (3) design synthesis with retrofit
and new-build pilots, (4) policy advice to planners and communities. Its outputs are modular
design toolkit of cross-case principles report, interactive connection of climate strategies to forest-
conservation outcomes, and policy briefs and pilot concepts. The project envisions arid-first forms
which may relieve the pressure on forests, sustain adaptable livelihoods and scale climate-resilient

urbanism in a range of circumstances.

Keywords- Interdisciplinary, Economic Vitality, Architecture, Sustainable Action, Community

well-being.
Introduction The urban centres in the struggling with inhospitable environmental
relatively dry and semi-dry regions are realities of more aggressive climate change
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and faster urbanizational growth, and the

natural resources, on which urban centres
depend, are degrading. The excessive heat
has already changed it into a less likely living
that consumed more energy in cooling
systems. Urban growth and development
have impacted landscapes, forests and
biodiversity since they undermine the natural
ecosystems and biodiversity. Accompanied
by the environmental pressures, people are
now moving to the traditional settlements
that are able to withstand dry conditions and
exploit all the encompassing environmental
ecosystem. In so doing these ancient
settlements employed ingenious architectural
and planning principles, such as the
employment of courtyards to help in
ventilation, funnelling streets to help in
funnelling wind, shaded paths, rainwater-
gathering and rainwater-storing systems and
even the use of plant and woodland
populations to create comfortable residential
environments with limited resource use. This
study aims to discuss the potential
functionality of these conventional design
methods to temperate the climates, control
the use of water resources and shield natural
systems as such that they could propose the

means in which they can be modified to suit
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the modern urban environments. It explores
the potential to scale and transfer such
strategies between single housing and larger
cities, and how they can be incorporated into
all-new housing and scaled to existing
neighbourhood communities. It subsequently
looks at the urban planning.

Methodology

The paper has adopted a mixed methodology
in tackling climate-responsive urbanism in
arid areas. It takes interest in microclimate,
water security, livability and conservation of
forests. Our methodology is mixed-methods
with four stages:

1. Desk Research & Comparative mapping:

Review reports, academic literature, case
studies on historical (Indus Valley,
Mesopotamia, Achaemenid Persia,
Hellenistic/Roman, Islamic) and modern
(Masdar, Riyadh, Dubai) arid cities.

2. Design Synthesis: Project historical

lessons such as shading and water harvesting
to retrofit designs and new builds,
accompanied by measures of climate
impacts, water impacts and livability
impacts.

3. Policy Guidance: Suggest incentives to

carry out the sustainable and climate-

adaptive designs. Proper building codes,
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zoning, and a few other methods are some of

the ways to make sure community
involvement.

Some of the sources of data are published
research papers, archaeological literature,
urban planning literature, government
documents and reports. We will provide a
model code/ design toolkit including policy
briefs to resilient and climate-responsive
urbanism based on the old wisdom of
architects. In addition, to minimize the
pressure on forests, to sustain livelihood in
arid and semi-arid regions.

Impact

This paper unveils the significance of climate
conscious urban planning in the drought and
semi-arid regions of the world facing an
increase in temperature, water scarcity, and
environmental erosion. The study is based on
the conventional approaches to settlement
planning and design to adapt to the harsh
climates, as well as, on the way urban
territories could be rebuilt or renewed on the
basis of proper architectural and planning
strategies in terms of courtyards, wind-
oriented streets, rainwater harvesting, and
green space integration. These methods
stimulate the thermal comfort and lessening

of energy consumption, assist in preserving
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water, and biodiversity development. The
overlaying dreams this study encapsulates is
to accomplish the ability to penetrate the
design zone that results in the correlational
connection of prior thinking with current
practice to effect viable solutions to cities in
arid areas to transform into more adaptable,
efficient resource managers, and open up
land to create an ecologically balanced
association with the climate around them, as
accelerate with

climate changes

urbanization..

Historical precedents in arid regions with
Modern-day location exemplars

1. Indus Valley Civilization

Era: c. 3300-1300 BCE | Region: Present-
day India & Pakistan

The Indus Valley Civilization has been
renowned by the fact that it represented a
well-organized city and water management.
Organized into a grid, cities like Mohenjo-
Daro and Harappa lay the buildings so that
the sun can reach as much as possible and to
maintain air circulation. The homes were
constructed on elevated plinths so that when
the monsoons flooded, they would be above
the flood line, and the thick mudbrick would

cover the houses and would act as thermal
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conductors, or rather an insulative wall to

reduce the amount of heat which could be
exchanged and the influence of the heat,
which was hot and semi-arid. The building
materials that made up houses that enclosed
shaded courtyards, in narrow corridor-like
avenues, stretched further than beauty as the
simple architecture facilitated thermal
comfort, ventilation and privacy that allowed
the houses to make micro climates to mitigate
the tough environment. Sewer systems,
among the most advanced of the ancient
world, successfully conducted the runoff and
under all circumstances maintained the
surrounding clean presenting an in-depth
image of the health and emergence of
pollution. These cities cannot be described as
forested, however, the thoughtful concept of
the wurban environment, cooling and
communicative ideas can be observed in the
way of vegetation and shaded community
areas. This comprehensive perspective of the
city, which is anxious about harmonizing the
climatic, hydro-logical, social aspects of city-
building, prefigures some of the principles of
sustainable urbanism currently being put
forward. The modern day Masdar City in the
United Arab Emirates serves as a bright

example of the comparison with the Indus
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methodology  on  sustainable  urban
development. Planned eco-city constructed in
a desert, whose main aim is to reduce energy
consumption and get the maximum out of
natural cooling. It has buildings that are
designed to give maximum shade and
ventilation with narrow streets that direct the
wind and minimize air conditioning. Masdar
integrates renewable energy sources like
solar panels, reflecting the Indus's focus on
local resources. Additionally, the city’s
greywater recycling systems and limited car
use help protect the fragile desert
environment.

A similar example is Chandigarh, India, a
city built by Le Corbusier after
independence. Chandigarh was modernist in
style, but it included many of the Indus
planning principles with zoning, green belts,
and water channels. It was not a direct copy
of the ancient cities, but it used similar
concepts: compactness and urbanism, good
planning, and focus on natural processes.
Here's another example that illustrates how
smart planned urbanism and water-sensitive
design can alleviate ecological stress (such
as, but not limited to, unsustainable

groundwater extraction and land sprawl that
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contribute to desertification and
deforestation.

2. Mesopotamian Civilization

Era: c. 3500-500 BCE | Region: Present-day

Iraq, Syria, Kuwait

Mesopotamia is frequently referred to as the
"cradle of civilization," also for its early
achievements in the fields of irrigation and
agriculture. Mesopotamians lived in an area
with minimal rainfall and developed mimetic
or imitative irrigation canal networks and
embankments that could transfer water from
the river into their fields. Any residential
building was usually concentrated and tended
to have one or two inner yards that served as
social space and direct air-cooling. The street
system was uneven, narrow, zigzag, and
shadowy, which generated usable areas that
cooled the surroundings by minimising direct
sunlight exposure and facilitating shop and
neighbour relationships and chances to
monitor the city by the community.
Plastering was done using mudbrick which
was normally plastered. The availability of
materials and passive use of thermal systems
proved that there was knowledge of thermal
control. These architectural structures
cushioned the inside against massive changes

in temperature and kept a check on the
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possibility of moisture in the surroundings.
Water control was a factor: there was a dense
system of canals and community cisterns,
which enabled the system of water supply to
the urban population to remain constant, as
river flow was unpredictable and seasons
shifted between wet and dry. The innovations
were not purely means of survival in the form
of urban agriculture planning and socio-
economic density but contributed to the rise
in number of community members in the
course of the accelerated urban expansion
and the economic and cultural life in the area.
In this regard the Mesopotamian cities
demonstrate the richness and commonality in
the overlap of space and time, physical
features, technical dexterity and
environmental issues.

The famous ziggurat was also not only a
people, worship and prophetic king centre but
also a place of community power and spirit.
Their addition may be iconic in the sense that
gardens and cultural belief systems, but also
seeing gardens with a positive perspective
relative to changing landscapes, which
revealed the relevance of gardens through the
transitions of various playing meanings that
the gardens played in the diverse belief

systems. Mesopotamian cities were noted for
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their importance and depth of afterthought in

comparison to the other surrounding regions;
a group's garden saying is truly significant.
Going beyond a normal two metaphorical
examples case study of ancient Roman civic
planning, both the Washington, D.C.
metropolitan area and Barcelona are modern
examples of a Roman civic plan.
Washington, D.C. As the capital,
Washington, D.C., created its city plan from
a classical Roman city model, reflecting a
few early French influences. Specifically,
Washington, D.C. comprises monumental
public facilities, axial planning, monumental
boulevards, and areas that were divided into
different areas. The National Mall is the civic
and symbolic heart of Washington, akin to
the forum or in Roman cities, which was
encircled by monumental governmental
buildings and museums. The grid does not
exemplify the simple form of the plain
establishment of grids; the layout of the city
is not entirely laid out with diagonal avenues,
which was designed to establish the order and
hierarchy that Roman cities portrayed.
Similarly, Barcelona was designed as a
medieval concept Palau and Gotic; architect,
Ildefons Cerda was able to extend its plan to

have more space in the mid-nineteenth
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century, and the grid was underlined with the
intent of expansion. The grid would have
chamfered corners as if it were one single
block, was a single form, with a method
meant to create and exploit public space,
especially some public external spaces like a
park or plaza. Public spaces for community
were an essential and desirable characteristic
of Roman civic planning, establishing public
squares, and in the city planning of the
ancient Romans, it established place-making
to epitomize.

3. Mediterranean Hellenistic/Roman

Civilization

Era: c. 753 BCE — 476 CE | Region:
Mediterranean Europe, North Africa, Middle
East

Roman Empire structure was both great and
at the same time viable and convenient.
Instead, The culmination of climate
resilience, hierarchy in space, and
community among people is the
Mediterranean urbanism since both the
Hellenistic and the Roman were conscious of
the surrounding. The environmental design
features, such as the peristyle courts and
shaded walkways, and adornment, were also
the microclimatic devices that sheltered the

people off the Mediterranean sun, and
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enhanced the communities interactions.

Moreover, public parks and green networks
were part of the general workings of the city,
including the insulation of space with earth
shelters, which reduced heat exchange,
relocation of the biodiversity habitat,
enlargement of human sense of the urban
space, and theoretic and definite utilization of
human materials in their city arrangements.
When Roman engineers made heterogeneous
choices about the materials used in these
earlier cities, it was about making choices
that would lessen the process of rebuilding,
or to lessen the need to have forests and
natural resources depleted. Roman Engineers
made material choices to ensure total thermal
stability using stone, concrete, or equivalent
durable  brick  materials, = whichever
orientation of the building indoors is placed
is partly agreed as using the best shading
devices for duration of supervision time
before the sun drifts overhead, The decision
making and design processes were nothing
less than a framework for a wider urban
philosophy  based on environmental
responsibility, encountering innovative ways

of socializing the rest of the population

through civic pride associated -civic beauty.
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Contemporary urban environments, such as
Barcelona, Spain, maintain some connection
to a comparable past in urban design. The
"Superblocks" program, which is a part of the
city, enables urban blocks to limit car traffic,
enable pedestrians, green areas, and develop
neighbourly situations, and is arguably a
manifestation of Roman forums. Because the
Superblock is more compact than a typical
urbanization, it reduces urban sprawl,
suggesting that less forest or agricultural land
around cities must be cleared to expand
development. The city also facilitates public
water use efficiency through green roofs and
greywater plumbing systems, reflecting the
Roman philosophy of a collective public
infrastructure at large.

Today, Rome continues to utilize sections of
its ancient aqueduct system and maintains a
comparable status of the compact form of
urbanization. Rome, unlike suburban sprawl
or urbanization of extreme at-risk
ecosystems, densifies and updates historical
public and other infrastructure. Rome and
Barcelona, while communicating a compact
urban form that includes or preserves the
legacy of some form of reliable public
infrastructure, aim to reduce the extent to

which both may enhance deforestation or
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desertification occurs, as both actively

engage in some degree of sensitivity around
their land use, and public water use is

constrained in watershed basin interfaces.

4. Achaemenid Persia and Hellenistic

Influence

Era: c. 6™-1st century BCE | Region: Iranian
Plateau, Mesopotamia, Anatolia, Levant,
Egypt, Central Asia, and Northwestern India.
Urban design in Achaemenid Persia and
subsequently with Hellenistic influences
highlighted monumental courtyards with
easy-in/easy-out routes for users. The grains-
based-use palatial complexes and other civic
structures such as auditoria had many open
courtyards, relative to the sun placement in
space, which concurred with a variety of
scalable design methods. These were social
good areas which were multifunctional,
might permit conviviality and ceremonial
activities with large briefer communal use;
and were frequently ventilated to ensure the
provision of transitional space to people, as
they began exploring ways of making use of
oblique cooling of the air in Passively of their
habitations, which took advantage of winter
winds blowing across their buildings. This

degree of sophistication of the water
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management was associated with
sophisticated planning of hydrology which
was often concentrated on the optimal and the
skilful electricity in the water through the
releases of the water by the means of
intelligently designed oasis regimes; this
would establish receding spatial change in
the environmental place that would enable
the retention of moisture in the drier
landscapes in a more intelligent way and the
intelligent utilization of the resources. These
symbiotic relations of productively relating
urban form and sustainability of the
environment allowed cities to thrive on a
premeditated emphasis on already existing
properties and use of sustainable common
practices to explore, recycle, and wuse
resources, especially water, as a civilization
pillar.

Today the world abounds with locations that
may be descendants to this lineage with
Tehran and Isfahan in Iran being the best. The
Tehranian planning is founded on the concept
of axial streets and grandiose civic grounds.
Isfahan was the continuation of the
imaginings of its courtyards and water
courtyards in the reconstructed
municipalities of its Safavid period, but

firmly rooted in the prehistoric imaginings of
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the Achaemenids and, finally, Hellenistic

ideas. The law of Abu Dhabi, located outside
Iran, has been applied and takes into
consideration monumental planning and
sustainability. The Masdar City project
applied the idea of street design using the
conceptual approach of a combined concept
of a courtyard, wind towers and shaded
streets in an attempt to introduce the
principles of passive design which are
intended at reducing the amount of heat and
energy consumption. Riyadh unveiled its
new Najdi architecture as part of its Vision
2030, which share some spatial and climatic
concepts with Persian-Hellenistic
architectural concepts on courtyards, passive
cooling and water sensitivity. These cities are
a mirror of the timely and relevant
approaches to the modalities on how the
ancient building wisdoms can still model the
city strength as therapeutics even in the dry
scenery of the world, nowadays.

5. Islamic Golden Age Cities

Era: 8th—14th centuries CE | Region: Middle
East, North Africa, parts of Spain, and

Central Asia
The concept of Islamic urbanism unveiled a
sophisticated language of climate sensitive

structures that interwove an architectural,
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technological and social response into a
decipherable urbanization. The orientation of
structures and avenues in the overall general
wind scheme was not a primitive or
accidental one but a thoughtful response to
capitalize on cross ventilation or a response
to the extreme hot climate. The diversity of
courtyards, which usually included some
form of shallow pool or water course, was not
just an aesthetic perfection of pleasantness,
but also a climatic factor of air-cooling
through evaporation, as well as providing
non-noise habitable space in the most
confined of  urban environments.
Urbanisation was done in Charbaghs-garden
landscapes that are further subdivided into
quadrants by flowing water. Gardens created
some space in the shade that brought
aesthetic pleasure and ecological value.
Stone, mud and geometric sustainability
would produce constructions that were in
balance with the desert. The ingeniousest
climatic response, perhaps, was the so-called
badger or wind tower because it was an early
form of passive cooling that produced
movement of interior air with little or no
movement of air. Large cisterns and canals
served as source of water to urban residents

that enhanced their livelihood, diets and
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health. Together, these approaches revealed

an advanced ecological consciousness, i.e.
they successfully combined the ability of
adjusting to environmental circumstances
with  both  architectural form  and
technological development; they created
beautiful and habitable cities.

Dubai Urbanism is paradoxical in that it is
based on the principles of the Islamic Golden
Age urbanism of the city formation with a
plethora of urban experiments of the modern
age. The traditional neighbourhoods, such as
Al Fahidi and Al Bastakiya, contain classic
characteristics of architecture such as
barajeel (wind towers), shaded courtyards,
and small alleyways - which can be traced
back to historic climate-responsive cities
including Baghdad and Isfahan. Factors that
increase the use of natural ventilation and
thermal comfort of building construction and
urban planning, previously under the logic of
a differentiation of what environmental
elements should be taken into account in city
forming, are now pushed into concepts of,
1.e., barajeel, dome roofs, and mashrabiyya
which themselves possess no long-lasting
logic in terms of expressing environmental
adaptation. What we observe at present in

modern Dubai  is the  bioclimatic
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hybridization process and heritagization, the
contemporary re-establishment of the Islamic
architectural and wurban identity in the
transnational, global, and hi-tech setting.
Current Dubai is a dynamic agent of reaction
to the issue of how an Islamic urban and
communal ideology could be reclaimed in
modern society after a tumultuous growth
across the last 30 years. To a large extent, this
can be justified by the fact that the intentions
of planning futures are formalized by the
government of Dubai through taking part in
various stages of heritage architecture
preservation,  historic  buildings, and
archeological sites preservation. Among the
mechanisms involved in this process is the
creation of heritage villages by the
municipalities, museums, and cultural
heritage centres that involve the people with
the public experiences of the traditional
urban form and construction typologies.

On the same note, the subsequent mega-
projects within our study of Riyadh, Saudi
Arabia in 2019 are exploiting the
conventional Islamic values of urbanising the
city with massive green projects. Green
Riyadh will have a total of more than 7

million trees that must be re reinvented and

reimagined as green corridors across the web
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of the city. Islamic balance and stewardship

were applied to these projects by associating
greenery and water management to urban
life. There are an attempt and theory to
address desertification by restoring land
through higher humidity, soil therapy, and
lowered air temperature.

Freiburg, although not an Islamic city in
terms of urban identity, has passive cooling
strategies associated with Islamic cities of the
Middle Ages, such as cross-ventilation ideas
and compact city typologies, that can
contribute to reduced energy expenditure.
Similarly, Marrakech is perpetuating the
CAA (climate-adaptive architecture) legacies
present in its climate-adaptive urbanism by
preserving its traditional medina with internal
garden spaces and shaded, colonnaded
walkways. These contemporary examples
would suggest that ancient practices of
passive cooling and greening can be a real
solution that retains efficiency in both
climates, hottest & driest, temperate, to
mitigate both desertification and
deforestation.

Global Frameworks for Climate-
Responsive Urbanism

Designing sustainable cities in arid and semi-

arid regions means balancing traditional
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knowledge with modern innovation and
international cooperation. Global
commitments like the United Nations
Sustainable Development Goals (SDGs) and
the Paris Agreement emphasize
collaboration, technology sharing, and fair
resource use to tackle water scarcity and
climate stress. Around the world,
governments and  communities  are
experimenting with policies that make cities
more resilient, liveable, and environmentally
responsible—often using principles that
resonate with time-tested designs such as
shaded courtyards, wind channels, water
harvesting, and green spaces.

One important example is the European
Union’s Urban  Agenda  for  the
Mediterranean  (European Commission,
2022), which encourages cities in Southern
Europe and North Africa to integrate green
infrastructure. Germany has been a leader,
using permeable pavements made of porous
asphalt or interlocking pavers that allow
rainwater to seep into the soil. These
pavements reduce flooding by up to 90%,
recharge groundwater, and filter pollutants
by 80-95% (Bezgin et al., 2018). Germany’s
Federal Building Code even requires such

features in new developments and backs
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them with tax incentives, while EU initiatives

like the Sahel Alliance are now exporting this
expertise to African cities. Here, technical
solutions are as much about diplomacy as
they are about engineering.

The Sahel Alliance itself, launched in 2017,
supports the African Union’s Great Green
Wall (African Union, 2021), an ambitious
effort to restore 100 million hectares of
degraded land by 2030. In urban canters such
as Ouagadougou and Niamey, policies
encourage the creation of green corridors
planted with drought-tolerant trees like
acacia and baobab. These have cooled urban
areas by 2—4°C and improved water retention
(UNEP, 2020). Beyond the environmental
gains, the program’s €23 billion funding pool
blends grants, loans, and community
participation, showing that restoration
projects can reduce conflict and strengthen
ties between regions (ECFR, 2024).
Australia offers another model. Its Water
Sensitive  Urban  Design  guidelines,
formalized in 2006, show how semi-arid
cities like Perth and Adelaide can mimic
natural water cycles. Stormwater harvesting,
infiltration trenches, and bio-retention
systems have cut runoff by up to 80% and
boosted aquifer recharge by 15-20%

2025, Vol. 04, Issue 04, 179-200
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annually (CRC for Water Sensitive Cities,
2021). Local governments make WSUD
mandatory for new projects and provide
incentives such as rebates for rainwater tanks.
These 1ideas have even been shared
internationally, including through
collaborations with India.

Water innovation is also at the heart of
Israel’s urban planning. Its National Water
Plan (2022) recycles 90% of wastewater for
irrigation, cutting freshwater demand by half.
Combined with drip irrigation and efficient
piping, these systems support urban greening
and agriculture in some of the world’s driest
areas (Israel Water Authority, 2022).
Crucially, water has also become a tool of
diplomacy: agreements like the 1994 Israel-
Jordan Peace Treaty have enabled technology
transfer and built regional trust, while Israel’s
water technologies are now exported to over
150 countries (EcoPeace Middle East, 2020).
Other countries show how energy, water, and
urban design can come together. Morocco’s
Noor Ouarzazate Solar Complex, one of the
largest concentrated solar power plants,
produces 580 MW—enough for 1.1 million
people—and avoids 760,000 tons of CO:
emissions each year (MASEN, 2023). It also

integrates water conservation by using
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treated greywater for cooling. Singapore’s

Active, Beautiful, Clean Waters Programme
(PUB, 2024), though not in an arid climate,
uses rain gardens, bio-swales, and permeable
surfaces to manage floods and improve
biodiversity, and its ideas have been shared
across ASEAN. Atacama Desert in Chile,
projects such as Kaukari Urban Park operate
on the principles of fog nets and permeable
paving to cool off urban areas and collect
water, reducing the temperature of up to 5 o
C (Fundacion Mi Parque, 2022).

Finally, collaborative governance matters.
The Nile Basin Initiative (NBI, 2023), which
unites 11 countries, aligns policies of water
sharing and recharging aquifers, proves that
in most instances, the management of scarce
resources also assumes the cross-border
strategy.

The moral of all this is that building strong
cities in the desert lands is not only by design.
It 1is governance which is flexible,
collaboration which is sharing of knowledge
and policy which is local traditions and new
technologies of the world. Cities not only live
when they are occupied with courtyards and
shading and water harvesting but also thrive
when they have solar plants, water recycling

systems and permeable pavements.

2025, Vol. 04, Issue 04, 179-200
DOI: https://doi.org/10.59231/SARI7873

Indian Policy Framework for Arid
Urbanism

The Indian approach to governance of urban
development and water security in arid and
semi arid regions is founded on an integrated,
multi dimensional policy framework that is
founded on legal rigor, performance
benchmarking and citizen involvement to
establish resilient urban centers. National
Water Policy (NWP) 1987, amended in 2012
provides the foundations to integrated water
governance in India, redefining water as an
economic good, and promoting conservation,
efficient allocation, and a national
information system on which to base data-
driven planning (Ministry of Water
Resources, 2012). As a measure to reinforce
accountability and facilitate inter-state
learning, NITI Aayog introduced the
Composite Water Management Index
(CWMI), that assesses states based on multi-
faceted water-management indicators in
2018 (NITT Aayog, 2018). On the grassroots
level, an example of participatory water
governance is the Jal Shakti Abhiyan (JSA),
launched in 2019 and rebranded as the Catch
the Rain campaign in 2021, where rainwater
harvesting, rejuvenation of traditional water

bodies, watershed protection and community
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mobilization are used (Press Information

Bureau, 2019, 2021)._The evolution of urban
infrastructure policy is visible in AMRUT 2.0
(Atal Mission for Rejuvenation and Urban
Transformation), approved in October 2021,
which targets “water-secure” cities via
universal household tap and sewer
connections, rejuvenation of water bodies,
and outcome-based funding; the ministry
reports that 8,998 projects (=X1.89 trillion)
have been approved under AMRUT 2.0.
(Ministry of Housing & Urban Affairs, 2021;
Press Information Bureau, 2024).
Meanwhile, the National Mission on
Sustainable Habitat (NMSH) under the
National Action Plan on Climate Change
integrates climate-responsive and water-
sensitive urban planning across thematic
areas, including water management (Ministry
of Housing & Urban Affairs, 2021)._Finally,
the Smart Cities Mission has piloted water-
sensitive urban design and integrated water-
cycle management in cities such as Jaipur and
Ahmedabad, signaling a shift from reactive
crisis responses to proactive, sustainable
urbanism (Smart Cities Mission / MoHUA,
2023).
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Implications for India: SDGs, Panchamrit,

Budgets, and Trade Ties

Advancing SDGs and Panchamrit Goals

India’s arid and semi-arid states—such as
Rajasthan, Gujarat, and Maharashtra—are at
the forefront of aligning local water
resilience strategies with global and national
ambitions. These efforts advance SDG 6
(clean water and sanitation), SDG 11
(sustainable cities), and SDG 13 (climate
action), while also reinforcing the
Panchamrit vision of boosting non-fossil
energy, reducing emissions intensity, and
achieving net-zero by 2070 (Ministry of
External Affairs, as part of Panchamrit
targets).

Trade, Technology, and International

Collaboration

By implementing innovations  like
permeable pavements, water-sensitive urban
design (WSUD), solar-integrated urban
infrastructure, and high-efficiency irrigation,
India not only strengthens urban
sustainability but also cultivates a growing
market for green technology imports.
Projections suggest that green-technology
trade related to India could reach US $50
billion by 2030, driven by rising domestic

demand and global partnership opportunities.
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The International Solar Alliance (ISA)—a

treaty-based initiative co-founded by India
and France—currently includes over 100
signatory countries and mobilizes solar
investment opportunities globally
(International Solar Alliance, n.d.; Times of
India, 2023). The ISA also spearheads
initiatives like the One Sun, One World, One
Grid, underscoring cross-border renewables
integration (Times of India, 2021).
Collaborative ventures with solar innovators
like Israel and Morocco, combined with ISA
platforms, can enhance India’s technical
capability and trade linkages.

Funding and Capacity Building

India’s Union Budget 2025-26 allocates

X74,226 crore to the Department of Drinking

Water and Sanitation—with 367,000 crore
earmarked for the Jal Jeevan Mission (India
Water Portal, 2025). Additionally, %10,000
crore has been dedicated to the Urban
Challenge Fund, aimed at ‘Cities as Growth
Hubs’ and water-sanitation infrastructure
(Press Information Bureau, 2025). At the
state level, Gujarat’s 2025 budget included a
40% increase in urban development funding,
totalling around 30,000 crore, covering
campaigns such as ‘Catch the Rain’, urban

afforestation, rooftop solar, and electric
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mobility (The Times of India, 2025).
However, funding is only the first step—
effective implementation requires technical
expertise, inter-departmental alignment, and
local participation. Community involvement
through participatory planning, educational
outreach, and local stewardship turns
infrastructure into resilient, self-sustaining
systems.

Measuring Impact and Strengthening Ties

Mandating green infrastructure, linking
national climate and water goals with
financial  incentives, and  facilitating
technology trade can yield substantive
benefits. In arid states, enhanced urban
greening and WSUD could potentially reduce
land degradation and deforestation by up to
15%, while stimulating growth in green-tech
trade pursuable at the US $50 billion scale by
2030. India’s leadership in sustainable urban
systems positions it as a beacon for South—
South cooperation, where it can co-host
innovations with neighbors and collaborate
with global leaders in dry-land urbanism.
Diplomacy through platforms like the ISA
fosters both domestic resilience and
international goodwill, enabling India to

transition from a technology recipient to a

sustainable-solutions exporter.
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Despite their comprehensive scope, India’s

policies for arid and semi-arid urbanism
exhibit notable integration and
implementation gaps. The National Water
Policy (2012) outlines key principles such as
treating water as an economic good, but faces
critique for weak enforceability and equity,
particularly in light of limited controls on
privatization and insufficient focus on
pollution (Indian Water Policy, 2025). The
Composite Water Management Index
(CWMI), while encouraging inter-state
competition, is voluntary and marred by
problematic indicators—such as
overemphasis on legislation rather than
outcomes—and suffers from inconsistent
data quality (India Water Portal, 2025). The
Jal Shakti Abhiyan has catalyzed large-scale
citizen participation (e.g., district water
plans, knock-on infrastructure), yet its
campaign-style, time-bound nature, lack of
coordination

sustained  funding, and

challenges undermine long-term
maintenance and effectiveness (iLearnCana,
2025). Missions such as AMRUT 2.0, the
Smart Cities Mission, and the National
Mission on Sustainable Habitat aim to embed
water-sensitive and climate-resilient design,

but their impacts are constrained by funding
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shortages, uneven implementation across
cities of varying size, and siloed governance.
These  shortcomings  underscore  the
imperative for stronger legal mandates,
integrated planning, predictable financing,
and capacity building at the urban local body
level to ensure lasting resilience in water-
scarce environments.

Interactive Planning Concepts for Climate
Strategies and Forest Outcomes

The paper proposes an interactive toolkit to
help planners link climate strategies to forest
outcomes. Scenario mapping could show
how permeable pavements, solar urbanism,
or rainwater harvesting affect forest pressure,
water demand, and carbon balance.
Performance indicators such as percentage
canopy cover preserved, energy saved,
timber offset, and groundwater recharge
make these links tangible. Simulation pilots
in cities like Jaipur or Ahmedabad could
model the benefits of scaling up shading,
green corridors, and water-sensitive urban
design.

Policy Brief Concepts

Several policy briefs emerge from this

synthesis. Building codes can integrate

shading, ventilation, and native planting,

reducing energy demand by 20-30% and
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indirectly saving biomass and fossil fuels.

Municipal bylaws could embed such features
and reward retrofits with tax breaks. A water-

forest nexus policy could tie urban water

savings to watershed and forest restoration;
every million liters conserved could sustain
riparian or peri-urban forests. Programs such
as Jal Shakti and AMRUT 2.0 could reserve
funds for catchment greening and citizen
stewardship (Ministry of Housing & Urban
Affairs, 2021; Press Information Bureau,

2024). Trade and technology are also key:

demand for permeable materials, drip
irrigation, and solar-integrated urbanism can
grow green-tech trade toward US$50 billion
by 2030, while platforms such as the
International Solar Alliance can support
partnerships with Israel, Morocco, and
Australia (International Solar Alliance, n.d.;
Times of India, 2023). Finally, finance and

capacity building are critical. Budgets must

move beyond one-time campaigns to
predictable funding and skill development.
Dedicated climate-forest funds, municipal
training, and participatory programs can
sustain these efforts (India Water Portal,
2025; Press Information Bureau, 2025).
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Pilot Concepts and Integrated Vision

Pilot projects show how these briefs could
work on the ground. Retrofitting blocks in
Jaipur or Jaisalmer could showcase passive
cooling and water harvesting, reducing
timber and energy demand. Green-smart
corridors in Ahmedabad or Pune could link
shaded pedestrian routes and pocket parks,
reducing heat islands and improving
biodiversity. Gujarat’s industrial clusters
could co-develop permeable pavements,
irrigation  systems, and solar-cooling
technologies, creating exportable products.
Codes, finance, community training, trade
Policy lab towns -mid-sized towns that model
forest-positive urbanism could be modeled
after policy labs.

The general purpose of the paper is that
ancient urbanism offers a language of
modern resilience. The concept of climate-
positive and forest-positive cities can be
grounded on the history and the modern
technology and policy. Planners can align
SDGs, Panchamrit goals, and trade
diplomacy with the efforts related to the
measurable outcomes. This coordinated
approach enables considering climate
adaptation as an opportunity to preserve the

environment ecologically and develop the
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economy, as well as cooperate at the

international level.

Conclusion

In conclusion, this paper demonstrates that
the historical urbanism can always be
relevant to the arid regions, and the current
potentials of resilience can be formed and
motivated by the historical design wisdom,
which is sustained by environmental
sensitivity and spatial efficiency. The re-
invention of old practices such as the use of
courtyards to manage heat, wind pathways to
air-condition buildings, tactical shadings to
curb heat and decentralized water collection
systems is a useful vocabulary to the design
of cities that must endure climate pressure.
The existing examples like Masdar, Riyadh
and Dubai also demonstrate that these
principles are not the artifact of the past but
the vibrant tool to define the livable and low-
carbon city futures. Such cities incorporate
such strategies as part of the urban fabric,
making them more microclimatically
comfortable, less reliant on water and power,
and less of a burden to their ecosystems,
particularly forests and watersheds which are
increasingly vulnerable to urbanization and

changes in climate.
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These measures, besides environmental
reduction, cause economic and social pay-
offs. They increase green jobs, foster
innovation to respond to climate-responsive
technologies and develop inclusive civilian
spaces that enhance community welfare. Arid
boundaries that are perceived as obstacle to
development are re-packaged as possibilities
to sustainable development,
environmentalism and preservation of
culture.

Such a mixture of wisdom and modern
planning instruments is not merely a valuable
but also a required process due to the fact that
the global policy frames are altered (i.e. with
the assistance of such tools as SDGs,
Panchamrit targets, international climate
alliances, etc.). Jaipur, Ahmedabad and
Jaisalmer cities explain how such fusion can
be operationalized, scaled and localized by
use of scenario-based toolkits, performance
indicators and pilot projects.

Ultimately, the future of urbanism lies in this
harmonious convergence of heritage and
innovation. By aligning climate strategies
with forest outcomes, and embedding
ecological intelligence into codes, finance,
and community engagement, cities can

become engines of resilience. This vision
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empowers diverse regions to craft equitable,

adaptive, and thriving urban ecosystems—
where sustainability is not an abstract ideal

but a lived reality for generations to come.
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