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2 Caranzalem  
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The urban agglomeration of Panaji has a population 
of 114,405 (as per the 2011 Census data)2 spread over 
just 812 hectares. The city is located in an undulating 
topography and has varying urban density. The 
heart of the city is densely populated with mixed 
land use of residential, commercial, public and semi-
public purposes. Certain areas in the city have been 
designated as conservation and preservation areas. 
Given that Goa is a prime tourist destination, Panaji 
has an additional floating population, recorded at 
639,177 tourists in 2004-20053 — almost five times the 
population size of the city.

Caranzalem village lies between Miramar and Dona 
Paula beaches, south of Panaji. (See map). Residential 
areas of Campal, Mala, and Caranzalem have high 
densities with congested and haphazard development. 
The more planned residential areas are confined to 
Taleigao, Miramar, Tonca and the St. Inez colony. While 
the main city is contained within embankments, Panaji 

also has coastal beaches and colonies on reclaimed low-
lying land such as those in Mala, Altinho, and nearby 
Nuegi Nagar, among others. (See map).

The Goan ecosystem is sustained by 11 rivers and 
42 tributaries,4 which are the source of water, food 
and livelihoods for local communities. Panaji, just 
like the rest of Goa, is intimately linked with its 
rivers and coast. Parts of Panaji are built around the 
estuary of Mandovi River at the mouth of the Arabian 
Sea, surrounding an intricate system of wetlands, 
tidal marshes and cultivated paddy fields— all 
interconnected by canals, inland lakes, bays, lagoons 
and creeks governed by regular tides. 
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3 Climate Impacts
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Panaji is a deltaic city surrounded by soft sedimentary 
coasts, estuaries, lagoons, mangroves and dunes, thus 
ecologically exposed and vulnerable to a wide range of 
climate change impacts. Among the most anticipated 
risks of climate change in Panaji are the effects of sea 
level rise and accompanying hazards on low-lying 
areas.5 Direct impacts of rising sea levels include 
shoreline erosion, as well as flooding in low-lying areas. 
The Intergovernmental Panel on Climate Change (IPCC) 
estimates a rise in global mean sea level between 26 
and 98 cm by the year 2100.6 A study of the tidal gauge 
data of Panaji was found to show a sea level increase at 
0.83mm/year.7 

As global mean temperatures are rising, the frequency 
and magnitude of extreme weather events are going to 
increase.8 Rising sea levels in conjunction with storms 
or other extreme weather events such as cyclones or 
heavy rains and can lead to flooding in low-lying areas, 
which are inhabited by a large segment of the urban 
population.9 “All of this area used to be submerged 
underwater at some point.” says Mary Fernandes, a 
46-year-old resident of Mala. Formerly low-lying areas 
that served as catchment basin for river and rain 
water are now residential settlements with a steady 
development of business complexes in their midst.

In addition to unplanned development, extreme 
weather events of heavy rainfall, especially during the 
monsoon, create situations of water logging in the city, 
where natural drainage patterns are no longer in effect. 
The likelihood of inundation because of river overflow 
discharge is higher in the low-lying areas of Mala, 
Nuegi Nagar, St. Inez, and Altinho, which are situated 
on the banks of the Mandovi River estuary. In both 
settlement types, storms and flooding increase the risk 
of water-borne diseases.

There is a risk of landslides and subsidence in Panaji, 

much due to rapid urban development10 which 
impacts the city’s soil profiles. Often a consequence 
of heavy rainfall, landslides affect life and property 
and also handicap essential urban systems. Panaji and 
surrounding areas have a history of landslides like the 
Mapusa-Panaji NH 17 landslide in 2007 and another 
in 2013,11 both of which left the respective highways 
impaired for almost a month. The soil profile of soft 
clay and silt along the Mandovi river makes this land 
prone to subsidence. Thus, while new constructions in 
these settlements have solid foundations and support 
systems in place, older residential colonies like Mala 
are ticking time bombs. “Many older buildings have 
half the floor sunken below the ground. Our own 
building appears to be slightly tilted on one side,” says 
Mary. Every year, during the monsoon, many of these 
older structures are inundated.

 



Tandem Research42

4 Social Vulnerabilities

Within the city, communities living in-low lying 
areas are more vulnerable to impacts of climate 
change, and more specifically, flooding. The TERI 
vulnerability assessment of Panaji in sea level rise 
and extreme events identified the areas of Ribandar, 
Patto, Fontainhas, Nuegi Nagar, St. Inez, La Campala, 
Miramar, Caranzalem and Dona Paula to be partially 
vulnerable; and the watersheds of the Mandovi river 
basin around Panaji to be highly vulnerable to climate 
impacts.12 Mary’s experience sheds light on climate 
impact among the most vulnerable: “There was a time 
it was not permissible to build an extra floor in this 
area. All this has changed. Now there are 4-5 floor 
complexes that have come up recently. They have high 
solid foundations that displace water into our houses. 
During high tides or rains, every year water fills up 
to our waist on the roads.” Such accounts are not 
uncommon, as it is often the city’s urban poor living in 
unplanned settlements who are most affected by these 
impacts. 

Social vulnerabilities are even more stark within 
communities which depend on their ecosystem for 
livelihoods and resources. This is seen in the case of 
agricultural livelihoods supported by ecologically-
dependent Khazan lands.13 Rapid urbanization has 
affected drainage in the unique, coastal, estuarine agro-
system of Khazans around Panaji, and subsequently 
reduced resilience of communities dependent on 
agricultural livelihoods. 

Similarly, in coastal communities, climate change is 
threatening natural resources intricately linked to the 
coastal ecosystem. Sea live rise has and will continue to 
change the coastal morphology and soil characteristics. 
In addition to these factors, rapid urban development is 
accelerating the loss of beach-space, coastal commons 

and the livelihoods previously supported by these 
areas. “When builders take over this area, we won’t 
have a chance to buy a small plot of land by the beach 
for our work. Our access to the beach will be closed off 
by rows of bars and hotels. Traditional fishing happens 
is shallow water. We join our nets and hire over fifty 
people to help us pull the catch onto shore. The area 
will not be sufficient for us to do that,” says Lucas, 
adding with caution, “Our competition is truckloads 
of fish that the government gets from other states 
for consumption in Goa. Those fish have formalin 
(preserving chemical used in mortuaries). While we are 
trying to offer fresh fish, it’s a pity.”

Devi Naik reiterates the point: “When I was 10, I would 
go with my dad to the market. Back then one full box 
of fish used to be 5 rupees. Now each box is anywhere 
from five to ten thousand. The fish are much smaller 
and fishermen are losing livelihoods to trawlers.” 
Since losing her husband to the flu in 1991, Devi has 
been managing her family of five children and elderly 
parents by herself. Getting a bank account was never 
a priority for her, and she was quite comfortable with 
manages her expenses in a day-to-day manner. But 
now, with growing climate variability, and the resultant 
shortage of fish, the need for savings is felt far more 
strongly. She feels particularly vulnerable as a woman, 
particularly as she gets older and the need for a 
financial safety net becomes urgent. 
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Squeezed between a resort and commercial showrooms 
is what remains of the traditional fishing village of 
Caranzalem— a dense cluster of households on a small 
stretch of land along the coast. These households are 
built on raised solid foundations, with balcões opening 
into common spaces, tying the community together. 
Many have shifted from traditional fishing to other 
occupations like running homestays and small shops. 
Small measures and a limited number of coping and 
make-do strategies help these households prepare to 
face seasonal impacts. During monsoon, roofing in old 
houses is prepared to brace the impacts of storms by 
being treated and covered with tarp to avoid leakage. 
Wells and water tanks are similarly cleaned after the 
monsoon period. 

Poorer residents in Panaji find themselves seeking 
homes in high risk, low-lying flood-prone settlements 
like Mala and Neugi Nagar because they are more 
affordable. The most vulnerable are at a risk of 
displacement, both because of the impact of climate 
variability and land tenure issues. Migration has 
emerged as an important coping strategy -  there 
is a steady flow of native Goans moving to the Gulf 
countries or Europe, seeking better prospects.

At a community level, people associated with 
traditional livelihoods are declining in numbers 
and moving to other occupations. Gaps in the city’s 
urban infrastructure and services, coupled with their 
inability to seek support through the government 
whose vested interests lie in larger economic goals, 
makes many Goan communities form associations in 
order to be heard. The government’s decision to reduce 
CRZ, enabling urban expansion closer to the coast, 
increases urban vulnerability of coastal communities 

and has been met with objections by local associations 
and environmental NGOs.14 Together, with residents 
of Caranzalem and several other villages throughout 
Goa, Lucas is associated to the GRE (Goenchea 
Raponkarancho Ekvott) — a citizens’ collective that 
actively protests and holds the state accountable for 
their action and inaction.  

Lucas explains his anguish, “the government is opening 
up the coastline for port-led development and mega 
projects without addressing the need to protect Goa’s 
fragile ecosystem and protecting the livelihoods of 
communities staying in those areas.” Sea-level rise 
can increase the damage caused by storms because 
mean water level — the base level for storm effects — 
has elevated. Waves now attack higher on the shore 
profile and coastal erosion is thus expedited, bringing 
structures nearer the shoreline and potentially 
removing protection offered by sand dunes and other 
such features, which act as a beach’s first line of 
defense.

Lucas is also member of an association of Caranzalem 
fishermen — 19 men and women in all this year. “All 
the savings from our first catch of the season in August 
are put together and kept for our association. That is 
the money we use for our security. We use it when we 
have financial struggles or some police work. Otherwise 
we have no support from outside or the government.” 

In many cases, these citizen groups are left powerless, 
“Sand-mining is a big problem. There are powerful 
mafias in control of illegal sand-mining operations 
in parts of Goa (for construction purposes) which 
is eroding our beaches and affecting biodiversity at 
large.” Coupled with urbanization impacts, increasing 

5 Coping and Resilience
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focus on tourism activities, rampant construction, 
encroached beaches and illegal sand mining leave 
coastal communities defenseless. 

On a macro level, the government organizes resources 
to clear drainage loaded with solid waste. Local 
governance structures are more prominent and cater 
to specific needs of the local population. Informal 
settlements by the river Rio de Ourém, under the 
Mala-Patto bridge connecting Panaji, are at a risk of 
water-borne diseases. In response, local governance 
structures frequently sprays anti-mosquito insecticides 
and residents undergo regular blood check ups. 
Government intervention was again see when a wall 
was placed by the river to prevent inundation in the 
face of seasonally-prone rising tides. 

There is an urgent need to upgrade existing drainage 
systems and build efficient waste management among 
other urban services. Drainage systems are damaged 
or choked by solid wastes, hence many informal 
settlements rely on the natural gradient of the land 
for drainage. Yet, the existing drainage system is often 
uncovered and affected by unplanned construction. 
Only 31.3% of total households in Panaji with access 
to water supply have access to sewage connections15 
— a large population relies on private septic tanks.16 
An alarming number of urban households (11.72%) 
across North Goa reportedly resort to open defecation 
according to Census figures (2011).17 Storm water 
drainage in Panaji was laid during the Portuguese 
period and still continues to function; however, there is 
a persistent problem of flooding during monsoon due to 
heavy rainfall with high water levels in River Mandovi. 
The storm water drainage system is not robust enough 
to mitigate such incidences.18 

Most houses within informal settlements are built in 
stone packed mortar, and some newer constructions in 
brick and concrete. Across Goa, there is a significantly 
higher number of houses in stone without mortar, 
hence they are weaker, untreated and susceptible to 
weathering from climate forces and salinity seepage. 
These houses also lack a solid foundation and are 
thus vulnerable to landslides and subsidence due to 
lowering groundwater levels.
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In order to build resilience of vulnerable coastal 
communities, strategies are needed for diversifying 
the livelihood opportunities of coastal communities; 
introducing grassroot and policy measures for the 
conservation and management of coastal commons; 
curbing rampant illegal practices of sand mining 
and encroachment; and strengthening governance 
and institutional framework for climate resilient 
management of coastal areas. As climate change 
impacts are unevenly distributed among individuals 
and communities due to differential exposures and 
vulnerabilities, there is a need for an assessment of 
adaptive capacity at a local level, and to situate them 
within urban, state level and national governance 
frameworks.

At a community level, understanding local perceptions 
and experiences with climate impacts can help identify 
inherent characteristics that enable or constrain a 
community to respond, recover and adapt. Local 
and traditional knowledge is key to climate change 
research and should be included in research design 
and implementation. This includes efforts that 
involve coastal research and management institutions 
to conduct periodic vulnerability assessments of 
coastal cities. This in turn will inform planning of 
the ecosystem and community-based resilience 
interventions. Assessment can then help national and 
state-level governance on adaptation and management 
measures to address climate change. Early warning 
systems can significantly reduce impacts of affected 
communities through correct communication. For this, 
it is important to have a strong political commitment 

and robust institutional capacities along with public 
understanding and trust in the system.

It is important to build capacity of local coastal 
communities and ensure adaptation of their livelihood 
activities for long-term sustainability. This involves 
prior business planning and access to resources; 
enabling the scaling up of agriculture and fishery 
operations; providing the community members with 
livelihood protection; access to finance, certification, 
tenable land and fishing rights; and access to markets. 
Tourism activities could further be built upon eco-
tourism models, enabling alternative livelihood 
opportunities for the local communities as well.

The government should help the creation of detailed 
ecosystem and site-specific protocols and guidelines 
based on global and national best practices. For this, 
they will need to incorporate cutting edge technologies 
and traditional knowledge systems for the restoration 
and conservation of marine ecosystems (mangroves, 
khazans, dune vegetation, etc.) using an ecosystem 
based adaptation approach.19 Building bylaws in coastal 
settlements should integrate ecological approaches 
with resilient infrastructure as a construction norm. 
Individuals, communities, NGOs, government and 
policymaking bodies can play a crucial role in 
combating future adverse impacts. 

6 Policy and Action
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Tandem Research’s ‘Future Cities’ 
initiative focuses on three themes: 

Resilience, Technology & Culture. How 
do we design cities that are resilient to 
shocks and changes; that represent an 

equitable distribution of technology 
gains; and that are thriving centers for 

cultural and civic participation?


