Urban Climate Change Research Network

EARTH INSTITUTE | COLUMBIA UNIVERSITY

ARC

Climate Change
and Cities

Transformative Adaptation: The Case of Jodhpur, India

Jeevan Madapala, RGUKT Srikakulam

Repaul Kanji, GRIDD Corps/Confederation of Risk Reduction Professionals

jeevanm54(@gmail.com
grridcorps@gmail.com
Keywords Vernacular architecture, water-
bodies, Community driven risk,
traditional ecological knowledge

City Population 1,615,000
(Metropolitan Region)

City Area 112.40 km?
(Metropolitan Region)

City GDP 5.9 billion

(per capita)

Climate Zone BWh (hot desert)
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Introduction. When Jodhpur was established by the
Rathore clan on the outskirts of the Thar desert in and
around 1459, two major concerns were considered — security
and availability of water. The rulers had geographically
positioned Jodhpur to sustain its water needs through an
intriguing & robust system of rainwater harvesting through
its slopes, ephemeral rivers, and numerous interconnected
waterbodies. This time-tested system demonstrated
remarkable resilience even during severe droughts. But soon,
as it happens with all glorious systems of the past, it fell
prey to the pursuit of risk ill-informed development. Not just
Jodhpur, but the same applies to urban centers across India,
suffering from the effects and impacts of climate change,
manifestation of disaster risks, and poor urban planning.

This paper explores how transformative adaptation
towards more sustainable and resilient urban societies
can be achieved through the inclusion of traditional
knowledge, indigenous practices, place-based wisdom
and the bearers of such knowledge — the communities.
As we dwell across elements of cultural heritage, urban
planning, social interactions, and climate change, the study
attempts to construct a framework for adaptation through
a more systematic pathway for bottom-up approaches.

We present the case study of Jodhpur, the issues, challenges,
and uniqueness of the problem and then look ahead into
the future, highlighting the importance of a bottom-
up approach to planning and policy recommendations.
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Jodhpur: The Lost Example of Resilience. When
Jodhpur was founded in 1459, its founders gave the highest
priority to water security. The guardians of the city and
its communities, over the years, developed an amazingly
intricate network of waterbodies — wells, step-wells,
reservoirs, lakes, etc. This eventually led to the creation
and culmination of a rich water culture. Availability
and accessibility was enough to meet the needs of the
communities. However, these water systems and collectively,
the water culture of Jodhpur, is seemingly dwindling away.

While planning for a livable and safe city, with water stress and
extreme temperature being the biggest hazards, the measures
taken by the founders of Jodhpur can be claimed to be one
of the best in city planning. They could have been elements
exemplifying urban resilience of a city in our current times
as we strive to achieve the Sustainable Development Goals
(SDGs) and battle climate change simultaneously. The city’s
old surface water bodies represent not only excellent feats of
architectural and engineering design, but also a high degree
of community, sharing, and social, moral, and religious
values built around a desire for ‘water for all’. These values
preserved and maintained the water system without any
written code of conduct for many years (Pangare, 1997).

Jodhpur’s Trajectory: From Resilience to Fragility.
However, the present day story of Jodhpur is very different.
The advent of the Indira Gandhi canal has made the city
of Jodhpur, dependent on piped water supply brought into
the city externally which, in turn, has crippled the city’s
internal water system. However, interestingly enough, this
has not solved the problem of water stress. Communities
report that the supply of water is not perennial and constant;
in an event when the piped water supply is unavailable for
three to four days, the city of Jodhpur goes into trouble and
hence most of the houses resort to having their own water
tanks for storage. This is contrastingly the same purpose
which the water bodies of the city used to serve. This is
a classic example — a story of a city going from being
independent & resilient to being fragile and dependent.

The researchers propose that this is also a case which
exemplifies the systemic nature of risk and unpacks the
process of risk creation. The advent of the Indira Gandhi
Canal water supply system was a welcome step but
inadvertently created two systemic vulnerabilities that have
started manifesting after almost half a century — under-
utilization of the old water systems leading to its underkeeping



and an increasing dependence on the piped water sup-
ply. For the initial years, the piped water supply was help-
ful but when the city expanded beyond the old walls, the
demands of the increasing population were not met by the
gallons of water being supplied, which eventually led to a
condition of water unavailability, rather a condition of wa-
ter being available on alternate days to the households. This
problem is to be seen through the lens of climate change
too, exacerbating water stress, leading to water scarcity.

The city of Jodhpur in Rajasthan is an excellent ex-
ample of how thoughtless, un-informed process-
es of modernization and urbanization have destroyed
an extraordinary inherent water management system.

While the above mentioned issue finds its roots in gover-
nance, the researchers also noted the detachment of people
from their living history, architecture, and beauty of these tra-
ditional water harvesting systems in Jodhpur. The short-sight-
ed perspective of climate change, disregarding the availabil-
ity of resources locally, and lack of inclusion of traditional
knowledge & practices have led Jodhpur to what it is now.

Evaluating Jodhpur’s Past to Identify Enablers of Ur-
ban Resilience: The question which steers this sub-sec-
tion of the study is how Jodhpur was able to achieve a
good degree of resilience to water stress and extreme
temperatures in the 1400s? It was only possible through
integrating engineering techniques with policy deci-
sions, along with many other factors as discussed below.

Vision of the rulers: The choice of Jodhpur and
its fort is most impressive from the perspective of
both strategic security and the availability of water.

Geographic location: Located on the edge of the Thar
desert, Jodhpur was always scanty with resources. The
very basic foundation of Jodhpur was possible only
through the preservation, conservation, and judicious uti-
lization of all the available resources, especially water.

Cultural practices: The cultural practices of Jodhpur, were
climate-sensitive and were passed on from generation to gen-
eration. These cultural practices remained intact for centuries,
which now is withering away slowly. For example, the peo-
ple of Jodhpur used to have water-conserving habits and life-
styles but with the advent of piped water, over-consumption
is widely seen. Based on several such examples, researchers
argued and successfully integrated such practices into the
Heat Action Plan of Jodhpur, which was launched in 2023.
One very common example is the intake of raw mango wa-
ter, which provides much-needed relief in the sweltering heat.

Awareness and education: The poetry, songs, and stories
of Jodhpur revolved around the ways of lives of the com-
munities, their climate-sensitive practices and resource
conservation. Also, for centuries, the people of Jodhpur
have been living with harsh climatic conditions and min-
imal resources. Therefore, understanding the climate has
been an integral part of their lives. Interestingly, while

the communities are well suited to the rising tempera-
tures, the increasing humidity has become a recent menace.

Policy framework: Policies were framed, restricting
any kind of contamination activities throughout the wa-
tershed region; Jodhpur maintained the quality of wa-
ter that was available. For example, any kind of activity
such as open defecation was severely punished. Policies
were also framed to control the usage of water. For example,
some water bodies were restricted to be used for drinking pur-
poses only, while some had medicinal values and required spe-
cial permission of the King for access. To better equip the city
during drought years, policies were also framed on the usage
of water during droughts, per the depth of the water in the wa-
ter bodies. For example, historically the fort of Jodhpur could
survive for up to four years, without rains or when surrounded
by enemies, with the water resources available in the fort alone.

Heat risk management through vernacular construction
practices: The vernacular construction practices and
the traditional architecture of Jodhpur facilitates the
maintenance of ambient indoor temperatures. Preliminary
findings suggest that the traditional houses and their design
reduced the indoor temperatures as much as by 40C to
50C when compared to the outdoor temperatures. The
contributing factors are not just architectural elements of
individual houses but also how the city has been planned
along narrow sloping streets, making way for breeze.

Implementation: Several projects have been implemented in
Jodhpur, and a brief outline of them is as follows:

Table 1: Key Stakeholders, projects, the effectiveness of solutions and key metrics

Actor / Effectiveness of Key Metrics (if

ilable)

Steps Taken to Resolve

Stakeholder

Conflicts

Solutions

av

- Conducted public awareness
campaigns.

mixed effectiveness
in waste

Municipality |- Implemented water body - Improved water - Reduction in
revival projects, including quality in some water pollution
cleaning and restoration. bodies. levels (e.g.,
- Enforced stricter regulations | - Increased public reduction in
on waste disposal. awareness but chemical

contaminants).
- Nominal increase

- Supported awareness
campaigns and initiatives.

heritage.

management. in public awareness
about waste
disposal practices.
Indian - Collaborated with local - Promoted - Community
National communities for cultural community engagement
Trust for Art | heritage preservation. engagement. programs conducted
and Cultural | - Advocated for - Some success in but such
Heritage heritage-friendly urban preserving heritage | interventions are
(INTACH) development. sites. usually one-off.
- Some heritage
sites successtully
preserved but
culture, in terms of
ways of life, is
withering away.
Royal - Contributed to heritage - Effective in - Some heritage
Family preservation. preserving cultural | sites have been

preserved which
usually turn into
tourist spots.

- Public awareness
metrics through
campaigns, but the
element of
preservation of
ways of life seems
distant.

Local
Communities

- Participated in clean-up
drives and maintenance of
water bodies.

- Limited attempt to
implement traditional
practices for water
conservation.

- Improved
conditions of
specific water
bodies.

- Fostered a limited
sense of community
responsibility.

- Reduction in
pollution levels in
water bodies
maintained by
communities.




The implementation strategy involving culture-based climate
action in Jodhpur offers several advantages. Preservation of
cultural heritage, such as traditional water systems and his-
toric sites, not only contributes to climate resilience but also
safeguards the rich cultural identity of the city (Bisht et al.,
2020). Engaging local communities in decision-making and
planning processes empowers them to take an active role in
shaping their city’s future, fostering a sense of ownership and
stewardship (Lachapella, 2008). The multi-stakeholder col-
laboration ensures that a diversity of perspectives and knowl-
edge is integrated into the planning process, leading to more
holistic and context-specific solutions (Eriksen et al., 2021).

However, this implementation strategy faces some disadvan-
tages. Resource limitations, including financial constraints
and availability of human resources, can pose challenges in
fully realizing the intended actions (Angelo et al., 2022). The
complex governance structure, involving multiple stakehold-
ers, requires effective coordination and consensus-building,
which can be time-consuming (Georgina & Christo, 2010;
Bassett & Fogelman, 2013; Reed et al., 2010). The lack of
comprehensive data and metrics for evaluating the impact
of cultural based climate action makes it difficult to measure
progress (Pelling, 2011) and hence build a case in its favour.

In the context of Jodhpur, several alternative strategies have
been considered. A top-down municipal approach, where
decisions and planning are centralized, was one option.
Public-private partnerships involving private entities in her-
itage preservation and climate action were also explored.
Technology-based solutions, such as advanced water man-
agement systems, were considered. Sustainable tourism ini-
tiatives that promote responsible and eco-friendly tourism
were evaluated. Education and awareness programs aimed
at informing the public about climate action were assessed.
Climate-resilient infrastructure projects were reviewed as po-
tential alternatives (Climate-resilient Infrastructure, 2018).

Table 2: Stakeholders and projects being implemented, and key issues
being addressed in Jodhpur

Player/Stakeholder Project Name Key Issue(s) Being Resolved

Jodhpur Municipal Restoration and Clean-up | Environmental degradation, water

Corporation and its of Stepwells stress

departments

INTACH Conservation of Heritage | Heritage preservation, community
Water Bodies engagement

Jodhpur Royal Family Support for Water Body Environmental degradation, heritage

Restoration Projects preservation

Table 2 Continued

Local NGOs Community Involvement

and Awareness Programs

Community engagement,
sustainable urban development, heat
risk management

Architects and Engineers Integrating Water Bodies

into Urban Planning

Sustainable urban development,
heritage preservation

Tourism Department Promotion of Water Body

Tourism

Tourism and economic development

Water Resource Departments | Technical Support for Water management
Water Management

Academic and Research Documentation and Historical documentation

Institutions Research

The following presents a targeted analysis of Jodhpur’s cul-
ture-based climate action strategies:

1. Jodhpur’s culture-based approach integrates climate action
with the preservation of cultural heritage, which is vital to
the city’s identity. This aligns with the city’s goal to promote
sustainable tourism, preserve historic sites, and protect tradi-
tional water systems (Balzani et al., 2013).

2. The strategy enhances the city’s climate resilience by
restoring traditional water systems, improving water man-
agement, and engaging local communities in sustainable
practices (Singh et al., 2021).

3. Jodhpur’s climate goals should include active community
participation, and the culture-based strategy fosters com-
munity engagement, empowering residents to take part in
climate adaptation efforts (Singh et al., 2021).

4. The strategy in Jodhpur contributes to national climate
goals by preserving and utilizing indigenous knowledge,
aligning with India’s objectives to incorporate traditional
wisdom into climate strategies (Panda et al., 2023).

5. The restoration of traditional water systems supports
India’s goals of sustainable water resource management, es-
pecially in arid regions like Rajasthan (Dhyani et al., 2021).



6. The strategy aligns with global climate targets by high-
lighting the importance of culture and tradition in building
climate resilience. It contributes to the global understanding
that effective climate action must be culturally sensitive and
socially equitable (Potts, 2021).

7. By focusing on sustainable practices and cultural pres-
ervation, the strategy indirectly supports global climate
mitigation efforts by reducing energy consumption and
promoting eco-friendly practices (O’Neill, 2015).

In summary, Jodhpur’s culture-based climate action strate-
gies are well-aligned with city, national, and global climate
action goals and targets. It not only addresses the city’s
unique challenges but also contributes to broader efforts

to combat climate change, preserve cultural heritage, and
enhance community resilience.

What elements of the proposed actions are potentially
useful in other cities?

1. Like Jodhpur, many cities in India are a treasure trove

of traditional knowledge, indigenous practices and place-
based wisdom fostering climate action which must be
mainstreamed and integrated into development agendas. The
pathway followed and suggested through the case of Jodh-
pur, which includes the involvement of people from all quar-
ters, relevant stakeholders through a bottom-up approach in
planning could be immensely useful for resilient sustainable
development of other urban centers.

2. In similar approaches, maintaining a comfortable balance
between traditional knowledge and contemporary scientific
advancements is a key factor.

3. Conducting training programs and workshops can in-
crease awareness and can ensure the continued use of
cultural practices in climate adaptation and intergenerational
transmission of indigenous knowledge in climate adaptation.

4. Establishing collaborative partnerships between stake-
holders at the local, state and national levels is absolutely
crucial. Such partnerships should encompass government as
well as community-based organisations, including represen-
tation from communities.

5. A continued feedback mechanism for analyzing and rede-
signing the implementation activities is crucial.

6. Secure funding sources, preferably, funding sources de-
veloped locally can have long-lasting impacts on the sustain-
ability of the approaches.

In the bottom-up approach
slakeholder if the system
participates, Issues are known in
detail, Issue specific solutions

are drawn

In the lop-down approach,
{here is no stakeholder
involvement or responsibility,
Thete ia no review common
solution are suggested for
different problems solulions
are formulated without going
into details of work.

Figure 1: Top-Down Approach Vs Bottom-Up Approach

The sustained success of culture-based climate action relies on
the collective efforts of the local community, government sup-
port, and the commitment of all stakeholders. With a robust
plan fostering holistic engagement, inclusive adaptive strate-
gies, and a commitment to preserve and integrate traditional
knowledge and place-based wisdom, similar efforts in differ-
ent urban contexts can serve as a model for climate resilience.

See the following pages for photogrpahs of stakeholder
engagement sessions in Jodhpur.
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Figure 2: An engaging workshop with women of a particular municipal ward within the old city of Jodhpur on understanding their experien-
tial perceptions about climate change impact & their willingness to act leveraging their traditional knowledge and indigenous practices

Figure 3: A4 story-circle with children to understand their perceptions about climate (weather) change and
empowering them to contribute to climate action in different ways based on their interests.
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Additional Information
*Population Density: 14,300 people/km?

*Gross National Income (GNI): $2,540 (Lower Middle-
Income)

*Gini Coefficient: 32.8
°Human Development Index (HDI): 0.644 (Medium)

*Type of Climate Information: Adaptation





