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FOREWORD: A MESSAGE FROM THE COAST

Was it time for Mother Earth to take a break? Is this one of the many ways? Has
she sent a message to all of 8 billion+? Did she not send messages earlier which
we did not beed? Or vesisted? Will we learn the lessons? For those fortunate?
(Hon’ble Lt. Governor Puducherry, Dr Kiran Bedi on the recent outbreak
of COVID-19, March 2020)

Coasts have always been fascinating for me both for their pristine purity of
an infinite spiritual universe which they offer and for the challenge which
grips me as I stand over a fragile, floating landmass against a mighty, tem-
pestuous and endless spread of turquoise ocean. There is so much to write
and feel about the coast which valiantly stands between the two un-equals
to protect the enormous biodiversity that adorns her throughout the year.
Its ironical that mankind in its miniscule size inhabits the tenuous coast to
only weaken it further and make it more vulnerable against the turbulence
and fury of the ocean. Coasts need special protection, care and consider-
ation from citizens as much as from governments which control activities
over it.

India has a long coastline of 7516.6 km, out of which mainland coast-
line consists of 6100 km and islands’ coastline consists of 1197 km. Around
nine states and four union territories fall in the coastal area which estab-
lishes that Indian economy has a huge share of these coastal goods, man-
power and natural resources. No government can afford to ignore coastal
health in terms of natural resources, its culture and its people. My experi-
ence of managing disasters at Andaman and Nicobar islands and then as
the Lt. Governor at Puducherry has opened me to a deepening
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understanding about the nature of an ocean and about responsibilities of
citizens and administration who inhabit the coast. The manner in which
consumerism, ostentatiousness and greed have overtaken mankind has
caused the erstwhile serenity of coasts to be somewhat disturbed and disas-
ters to become more frequent, more impactful and more unpredictable.
This has only increased as one looks into the scattering of coastal commu-
nities and nonhuman wildlife which provided the best early warning sys-
tem against disasters.

I would prefer to highlight the three most important areas where habit-
ual governmental lethargy and apathy have weakened the coasts; and by
mentioning them here, I would like the readers of this work to give a
thought to it as they participate in policy planning processes.

First is reinstating participatory governance in coastal cities and vil-
lages so that they can protect and conserve their own local resources. 1
tried to arrange a community meeting at Allankuppam village and the
experience was so rewarding for environmental awakening that with the
help of these communities I could set up a forum which also included
some officials including the area’s Junior Engineer. This monthly meet-
ing is now instituted as a regular governance practice. Sometimes, apa-
thetic public servants perceive participatory governance as interference
in their day to day affairs because it creates public vigilance and watch-
fulness. In a recent 11 March judgement in which the Madras High
Court dismissed this perception of ‘interference’ presented as a problem
by the Chief Minister against my involvement with communities and
local administration revives hope that people are powerful and their rise
to vigilance does create ripples across bureaucracy. The judgement has
established the need for collaborative, participatory and pro-people
governance in the coastal Union Territory of Puducherry. I would like
to suggest that this should be the guiding principle of participatory
governance on the coasts so that these areas become clean, green and
water rich. Notwithstanding the acts and laws through which states and
union territories are governed (e.g., Puducherry Village and Commune
Panchayats Act of 1973), there is a pressing need for some serious
incorporations and changes in the Disaster Management Act 2005,
which has so far not attempted to elaborate the responsibilities of deci-
sion makers too intricately with a vision for sustainable participation
and administrative accountability in managing a disaster.
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Second is the building of true leadership which can keep the coasts
prepared to prevent a hazard from escalating into a disaster. This may
entail a responsibility of keeping all ministries coordinated and not just
the State Disaster Management Authority. That would be over-expecta-
tion from a single department for action which takes place in other
departments. I have been a great advocate of building a grassroots
women leadership which brings immense resilience to local community
action. I even instituted a Puduvai Pengal Award to encourage women
leaders of local communities. The first awardee of this honour is Mrs
Allimuthu of Villianur who maintains 51 women Selt-Help Groups, and
has spearheaded the construction of 100 toilets I also suggest that
police force at the rank of Sub-Inspectors should be trained to be more
community oriented to prevent land grabbing in coastal areas by power-
ful interests.

Third, that governance should be ‘conservation oriented” — conser-
vation of everything which is local such as culture, people, livelihood
choices, plants, trees, animals, birds, mountains, hills and agricultural
practices. A combination of conservation knowledge which is indige-
nous wisdom and modern technology would definitely help in sustain-
ing coastal wetlands for all forms of life that inhabits it. Conservation
also has a spiritual element which I experienced while walking by an ‘old
reborn tree’ collectively conserved near the police station at
Puducherry(see the photograph).Such old trees have been preserved
through titles of ‘sacred groves’ or the ‘abode of deities’. In reality, they
are the greatest insurance for the local communities against scarcity of
water, livelihood, food and ecosystem. The Forest Rights Act of 2006
has given community rights to manage these pristine environmental
conservation spaces. Those belonging to the coasts are the biggest
stakeholders in conservation but plans undertaken by coastal govern-
ments have not trusted their participation and sharing of knowledge.
The energy of college youth and children in schools ought to be tapped
to achieve a two sided goal of sustainable development and sustainable
economy at the coasts. It had been a worthwhile experience to organize
college level Science Exhibitions and open to them a world of relevant
and appropriate scientific solutions for their surroundings. Many bigger
institutions of Science in the neighbourhood such as the National
Centre for Sustainable Coastal Management at Chennai should play a
more involved community role to tap young talent of local students. An
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experience of conservation of water bodies and tanks has generated
much responsibility. When Puducherry youth undertook desilting of
Bahour Lake, much support arrived from Club Mahindra and Sri
Aurobindo Society for undertaking the work. One sixth standard girl
promised that she and her friends would take care of it. The Aurobindo
Society has decided to adopt her to be an engineer. Another experience
of recharging local people was the Clean Kanagan Lake. However, the
most promising effort was the revival of a huge water body next to the
Puducherry Medical College which was dead under the loads of gar-
bage dumps and sewerage discharge of drains. Its revival into a tourist
spot now is a result of a combined and collaborative effort of many
government departments, local communities, Resident Welfare
Associations, children and college students. This was part of a Green
Puducherry Initiative.

In conclusion, I found that four steps definitely lead to achievement;
Plan purposefully, Prepare prayerfully, Proceed positively and Pursue
persistently. I applied these principles during my directives to disaster
management departments at Puducherry. I also found that the Karaikal
administration had undertaken a meticulous preparation and planning
as a result of which no life was lost. In encountering disasters at the
coasts, mankind is merely a dot before the might and prowess of the
ocean. What it can do is to change ways to live and use coastal attributes
and resources. An attitude of conservation and co-existence is indis-
pensable. I wish to recall the passion of Dr Jane M.Goodall, an English
primatologist and anthropologist. At the age of 26, carrying just her
notebook and binoculars, she travelled from England to an unknown
tropical forest of Tanzania to protect, save and conserve Chimpanzees
and to give the world a remarkable window into humankind’s closest
relatives. What if she had not dared to do this? Chimpanzees would
have gone extinct and with them a deep history of the evolution of
human beings. It is passion which drives exceptional leaders and the
coasts need these leaders to train mankind to face oceans, save plank-
tons and enrich carbon sequestration to obviate climate change and
disasters waiting to devour our sinking coasts.

What you do makes a difference and you have to decide what kind of difference
you want to make, The greatest danger to our future is apathy (Dr Jane
M. Goodall)
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(This is an invited ‘Foreword’ from Dr Kiran Bedi, a legendary Indian
Police Service (IPS) Officer, currently the Lt. Governor of the Union
Territory of Puducherry. She is one of the most brilliant and dedicated
citizen of mother earth, a Magsaysay Award winner, a governance reformer,
the Asian Tennis Champion and a versatile grassroots social worker head-
ing NGOs “‘Navjyoti” and IV Foundation. She has courageously withstood
anyone who misused power against a common citizen in every way. Her
contributions to coastal Puducherry have brought a transformation in
many ways. Coasts have always needed someone like her to decide on how
to protect them)

Lieutenant Governor of Puducherry Dr. Kiran Bedi, IPS (Rtd)
Puducherry, India
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Disaster Management in Coastal Areas:
An Introduction

Nivedita P. Haran

INTRODUCTION

The coastal regions are five times more vulnerable to disasters than the
hinterlands. About 80% of disasters are linked to water and the coastal
areas are most exposed to water. More than 80% of the earth’s surface is
water and now humans are in search of water on the moon. The majority
of countries in Asia have are near the sea. India, a sub-continent in itself,
has a 10,000 km coastline. Sri Lanka, an island country, is situated at the
confluence of two seas and an ocean. Bangladesh is considered one of the
most vulnerable countries in terms of the vagaries of disasters that are con-
nected to the sea; its geo-morphological features are such that a large part
of'its coastline lies at a level lower than the Marine Spatial Planning (MSP).

The coastal areas are exposed to a number of disasters that emanate
from water: cyclones, storms, floods, high tidal waves and tsunamis. Due
to easy access to water coastal areas are more densely populated. River-
mouths are also the location for some of the larger urban agglomerations:
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ports attract trade that leads to human settlement. Recent times have seen
some of the most severe urban floods in these cities. Urban flood brings
with it destruction of life and property, homelessness, damage to infra-
structure and break-down of public civil service. Urban floods bring life to
a standstill causing huge loss in commercial activities. It is estimated that
cach day Mumbai suffers floods causes a loss of over $ 300 million to its
economy. In the aftermath of floods, issues such as the lack of potable
water, outbreak of water-borne diseases and work days lost are alarming.
Surely no country can afford such loss.

The coastal zone also provides some of the most precious and priceless
resources: marine and aquatic life, rare metals mined from the sand, veg-
etation and fruits, thorium from the sparkling sands in Kerala, and gour-
met seafood.

Nature is a generous giver. But when it is mindlessly and selfishly
exploited, nature’s fury can also be so overpowering that the impact can
be unendurable. Humans are the only species that seem to grab and
destroy as if there will be no consequences. It is ironic that humans are
identified as occupying the apex of the evolutionary pyramid in terms of
rationality, as the damage done to coastal areas in most developing coun-
tries has reached a stage where it is now almost irreparable. True, poverty
can be a reason behind the destruction of coastal areas: mangroves
uprooted for firewood, unlimited harvesting of marine products, fish, sea-
weed and even coral, and encroachment into the sea. Hence ‘Eradication
of poverty’, as SDG 1 reminds us, remains the primary responsibility and
the goal of any government, and indeed any society. The issue that needs
to be raised here is the systematic destruction of the coastal areas through
governmental mismanagement and human greed. In order to protect the
long coastline along the Indian subcontinent a number of legislations are
in progress: regulating construction, harvesting of marine products and
use of marine transport. Yet in blatant disregard for and violation of these
statutes and their poor enforcement, commercial construction has been
allowed. The Coastal Regulation Zone norms, for instance, lay down strict
guidelines on the nature of permissible construction and at what distance
from the coastline. But the norms have been amended and made more lax
each time, allowing more and more construction. Waste from these con-
struction projects is released into the sea. A visit to any beach exposes one
to a pathetic sight: solid waste including non-biodegradable waste is seen
lining the beach area or floating as flotsam.
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Areas that are declared as protected as ecologically sensitive zones or
biologically sensitive or as a protected site based on the Ramsar declaration
are not left unexposed. Land has always been the most acutely impacted
asset that has suffered at the hands of the unholy nexus between crooked
realtors, unscrupulous politicians and mendacious public servants. It is
this unholy trinity that forms the basis for crony capitalism. So, even
though the blame is placed on the poor and vulnerable, it is the rich and
privileged that form the bulk of the land-grabbers. The coastal areas fall
within their radar for three reasons: the coastline anywhere is geographi-
cally one of the most scenic by far, with the presence of water, vegetation
and salubrious climate. Second, due to the above reason these lands are
also the most high-priced and their location is considered the most upmar-
ket. Third, most of the coastal lands are of low gradient, and hence easier
to construct. They are also easily reachable by good access routes. Taking
advantage of these factors, construction in violation of norms is clearly
visible: posh hotels, high-end residences, even highly-rated and coveted
commercial premises.

The disregard shown towards the Western Ghats, for instance, that run
parallel to the west coast of India is a case in point. The report of the
expert committee that recommended caution was ignored. Whether there
is a causal link between the systematic destruction of the ghats and the
severe climatological changes that have occurred in this area in the last few
years could be the subject of debate and further research. But the fact that
such destruction is irreversible is undeniable. The frequency of high rain-
fall incidents in Mumbeai has increased. The extraordinarily intense rainfall
over the state of Kerala in August 2019 is another case in point. The
coastal regions are extremely sensitive and tampering with their natural
features is indeed very risky.

Yet, mankind does not seem to learn these lessons. Cases of building
collapse consequent to heavy rainfall and floods are reported with alarm-
ing frequency. Some of these constructions are either buildings declared
unsafe or are constructed in violation of coastal zone or building norms.
There was the case in Kochi, Kerala where a realtor had constructed cot-
tages and even high-rises destroying virgin forests off the coastline. Of
course, such extensive construction could not happen without the conniv-
ance of the administration. Based on a public interest litigation, the court
had registered a prima facie case, but such cases get dragged on for years,
if not decades. Citizens need to take matters into their hands. If clients
refuse to buy properties that are constructed in violation of the building
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by-laws, that ignore environmental considerations, and that destroy the
ecology and pollute the environment, such agencies, corporations, author-
ities and even officials will be socially ostracized. Punitive action should be
prompt and effective to act as a glaring deterrent so that the economic loss
is also clear and accountability fixed unequivocally.

It is high time that the policy-makers and law-makers are made con-
scious of the concept of ‘public trust’. The coastal areas and water bodies
are part of public assets that are to be protected for future generations. It
is the duty of public servants to hold public assets in public trust and to
protect, conserve and maintain them. Unfortunately, over the years ‘pub-
lic trust” has been diluted and public assets are either ignored or treated as
bureaucrats’ or the elected representatives’ personal assets. As a result
coastal land is allowed to be grabbed haphazardly and construction is car-
ried out with no consideration for the environment or ecology, and all to
bestow favors and illegal gratification.

The chapters selected for this anthology have been researched and writ-
ten by erudite scholars. The scholar’s or academic’s duty does not end
with the publication of a paper; it goes far beyond it. Scholars hold the
intellectual authority that can argue and establish a hypothesis through
cogent debate and logical deduction. It is their duty to present and dis-
seminate their theses to the citizens who are also the stakeholders. If they
are truly committed and passionate about their ideas they need to present
them to those who can make a difference: the policy-makers. There is a
need to bridge the gap between thought and action, cognition and opera-
tion. In a perfect world such a gap should not exist, but in most countries
it does, to a lesser or greater extent. It is as much the duty of academics as
of administrators to close this gap to ensure that there is a synergetic out-
come to improve the world.

The coastal regions of South Asia have faced some devastating disasters:
the tsunami of 2004 left the southern coast of India and many parts of Sri
Lanka reeling. Cyclones of varying intensity hit coastal areas of India and
Bangladesh with unerring regularity. Storms and high tidal waves can be
frighteningly destructive; when occurring in unison heavy rainfall and
high tides have brought Mumbai to a standstill. Water bodies can be
unforgiving agents of destruction. The movement of the sea leads to
coastal erosion. Interference with the water in one area through construc-
tion and landfills can have ramifications for another area quite unknown to
technical experts.
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In this age of information explosion it is important to collate relevant
data for use in research and policy-making and to make it available to
those concerned. With the help of Al, data analysis is child’s play.
Vulnerability maps of the coastline can help identify the areas prone to
erosion and accretion, which would provide basic data for development
activities: road alignment, bridge location, areas requiring vegetative pro-
tection, or engineering interventions through sea-walls, gabion boxes or
groins. Engineering interventions can be used sparingly and only where
unavoidable. With reliable and accurate maps that are geo-referenced, it is
possible to manage coastal disasters more effectively. There are also sys-
tems in place to monitor tremors that occur due to shifts in tectonic plates
under water, tremors that can result in tsunamis; such tremors are now
being monitored round the clock. With the use of technology the occur-
rence and arrival of storm surges can be forecast with precision.

The impact of climate change can be significant in the coastal areas. In
some countries there are special statutes to manage coastal-linked disas-
ters. Perhaps it is time for a discussion in this direction to commence in the
South Asian countries. After all, adaptation to climate change is also very
important in the coastal areas. The impact could range from rise in sea-
level, thus inundating coastal areas, to disappearance of marine species and
alteration in mangroves and other vegetation. Similarly, specially trained
forces are needed to face such disasters. The example set by the state of
Odisha in facing cyclones and the systemic changes made has borne fruits:
the loss in human life and property has decreased considerably. There is a
lesson in this for other areas similarly placed. It is possible to be better
prepared to face coastal disasters with dedication. There is no reason why
with modern technology and communication systems human life and all
life and property should be placed in danger.

Nivedita P. Haran Additional Chief Secretary (Rtd), Government of Kerala. Led
the constitution of the first State Disaster Management Authority after the Disaster
Management Act 2005. Currently based in Delhi
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HuMaN ONSLAUGHT OVER THE COASTS

A coastal zone is considered as the seaside terrain and it is the interface
between the mainland and the sea. Coasts are unique, valuable and often
threatened areas where the sea meets the land (Goodwin 2015). Coastal
zones are continually changing due to the dynamic interaction between
the oceans and the land (Nelson 2018).

Sri Lanka is an island enriched with various kinds of coastal resources
which consist of a 1620 km long coastline all around the country (Lakmali
et al. 2016). Due to rapid increase of population and developmental proj-
ects near coasts, these areas have particularly become more vulnerable.
Due to various development activities in relation to various sectors such as
construction, engineering, tourism, fishery and cultivation, coasts are
degraded; some are able to be mitigated while some are not.
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Coastal line in Sri Lanka is nowadays being threatened by different
causes including increasing population pressure. The natural environment
is being converted into artificial ports, tourist beaches and residential
places. The result is severe erosion of beaches and excessive sedimentation
(United Nations Environment Programme n.d.). Rising sea levels, topo-
logical disasters, soil erosion by water and degradation of the natural sea-
scape are identified as broader problems which may influence coasts
(Encyclopedia 2018).

Sri Lanka has a nearly 1700 km long coastline and a 30,000 km? conti-
nental shelf area up to 120 m deep (Koralagama 2008). As Prasada et al.
(2015) cited from the Ministry of Fisheries and Aquatic Resources
Development, the coastal zone contains 26 major fisheries harbors; 58
boat anchorages; 193 improved landing centres; 890 minor fish landing
centres; a fishing fleet of 51,127 boats of different sizes; a marine fishing
household population of 824,680; and five seaports. The above statistical
data shows the nature of activities in the relevant area and the extent of
responsibility coming under the scope of marine environment protection
in the country. Thus, maintaining coastal environment protection becomes
paramount.

Population growth threatens the coastal zone (Samaranayake 1997).
Once the population starts to increase, resources fall short with respect
to population growth, therefore overutilization, overexploitation and
overextraction is justified for survival. Coastal erosion has become a
severe problem that results in damaging or destroying buildings, coastal
structures and other infrastructure of the country. It also causes loss or
degradation of valuable land and disrupts fishing, navigation, recreation
and other activities (Coast Conservation Department 1997). A coastal
departure, due to erosion by the sea, caused the loss of several square
miles of the coast, especially in the southwestern region in Sri Lanka
(Amarasinghe and Gerritsen 1976). Prasada et al. (2015) noted that
threats are still prevalent in the sustainability of a healthy marine envi-
ronment in Sri Lanka. The National Report of Sri Lanka has identified
many threats to the coastal and marine environment and its living
resources, coastal and marine habitats, shoreline stability, coastal and
marine fisheries, brackish water fisheries and culture, coastal and marine
biodiversity (Prasada et al. 2015).
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Tsunami was a huge threat that badly impacted the coasts. The shore-
line in Sri Lanka was severely affected and eroded with debris and seawater
which resulted in destroying cultivatable lands, paddy fields and natural
vegetation in the area (Nayanananda 2007). The tsunami in 2004 effected
Galle district severely by destroying 70% of buildings located on the coast-
line and nearly 30% of structures within 1 km inland (UN Office for the
Coordination of Humanitarian Affairs 2004 ).

Releasing garbage into the sea and coasts is another dangerous problem
which has massively threatened natural environment and living beings in
the sea and related areas too. There are frequent reports on the occur-
rences of dumping of ship-generated waste in the ocean, causing serious
environmental and economic damages (Marine Environment Protection
Authority 2014). Sunday Times (2016) reported that Sri Lanka has
become a reported country in garbage dumping into the sea. Sri Lanka
‘Global Coastal Index’ represented a very bad picture with the island
being ranked fifth out of 20 countries identified for dumping polythene
and plastic to the ocean (Daily News 2017). Tissera (2018) pointed once
that the coastal waste becomes more disruptive after the rains, weekends
and during festivals. Sri Lanka Coast Guard (SLCG) works closely with
the Maritime Environment Protection Authority in marine cleaning oper-
ations and also in terms of solid coastal litter; the situation is worse in the
Southern and the Western Provinces.

Storms can impact the coastline at a higher rate than others. As per
Lakmali et al. (2016), in the North-east coastline severe long-term ero-
sions can be observed in some places like Verugal, and after the starting of
the Pulmudei plant, the sediment supply has been reduced to downstream
and thus it has resulted in downstream erosion.

Coral and sand mining in the coasts is another problem that effects
coastal erosion. Improper mining for coral, sands, seashells, and limestone
may adversely affect the coastal zone and the sustainability of coastal habi-
tat. Lakmali et al. (2016) noted that earlier, many locations in these coast-
lines were subjected to severe erosions, for example Lansigama,
Uswetakeiyawa, and and so on, and this was mainly due to the use of sea
sand as an alternative to river sand policy.

“Recreations” done around beaches are another well-known cause for
coastal erosion. In Sri Lanka, this has become prevalent and can be seen as
beach-oriented resort development that has taken place in Negombo and



