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1. Introduction
Lightning and coastal erosion are part of the ratavolutionary system of the earth

which turned into ‘hazards’ when the human systéanted interacting with it. The human
system itself was subjected to significant transfiions over its history. These
transformations and their links to the natural eyshave served as templates of the dynamics
of naturally triggered hazards and therefore, sésliers (Alcantara-Ayala, 2002).

This ‘template of disasters’ is particularly apparm the state of Kerala where, within a
short period of last 80 years, there has occurmeghia socio-economic transformation from an
agrarian society to a highly urbanized consumesstiety. Parallel to this societal
transformation, the population pressure along tbasttine forced the then marginalized
sections of the community to migrate from the caldselt to the relatively inhospitable terrain
of the Western Ghats (George and Chattopadhyayl)2@0 study conducted on migration
suggested that in the past 80 years the coastakplacorded a population growth of 306%
where as the highlands, foot hills and uplandsttaeexperienced a growth of 1342% (Nair et
al., 1997). This population with a density of ~&i&ople/kni (Census of India, 2001) is more
or less widely distributed across all geomorphigsunf the state, exposing them to multiple
hazards including lighting and coastal erosion. ifternational scientific community has had
recognized lightning and coastal erosion as ‘ndiutaggered hazards’ a couple of decades
ago and has had ever since vested significanttattem understanding the scenarios that
transforms these ‘natural processes’ into disastements.

There are some 24,000 lightning deaths and 240tp®@es annually worldwide (NLSI,
2011). The United States of America and the Euanpgnion has dedicated lightning research
centers, while it has received very little scigaatiattention in India as a hazardous natural
phenomenon. Coastal erosion is well researchedsaditte world as well as in India by
research institutions such as the Indian Natioredt@ for Ocean Information Services, Centre
for Earth Science Studies, National Remote SerGifre etc. from an earth systems process

as well as from a hazard perspective.



2. Lightning — natural phenomenon turned disaster

In Kerala, research on lightning has been conduftiedver a decade by the National
Centre for Earth Science Studies (CESS), MinistiryEarth Sciences, Govt. of India. The
NCESS maintains a regularly updated Geographicrimtion Systems based database of
lighting felt reports which is collected from neveg@r reports or compensation claims
submitted by the affected to the Department of Raeee Govt. of Kerala. It is known from
studies that Cumulonimbus (Cb) clouds produce tigigt. Kerala’s typical topography favors
frequent Cb formation especially during the monttisApril-May and October-November
(Murali Das, 2007; Vishnu et al., 2010).

Figure 1 shows the village wise frequency of fatplfy causing lightning events/year.
The figure indicates that the mid land of Keralssignificantly prone to lightning. The high
lands have the least of incidence and the frequemdl distribution in the low lands falls
between the other two. A simple explanatory siaistierived from this database of 17 years
shows that there has been on an averdgdeaths and 112 injuries due to lightning every
year. BetweenJanuary 2010 and May 2014there have beehl0 fatalitiesdue to lightning in
Kerala. It was noted that most of the demised dmedimjured due to lightning were bread
earning members of relatively poor families, angofwvere women.

Figure 2 shows the distribution of fatal lightingttween January 2010 and May 2014 in
Kerala. Figure 3 shows the district wise distribatiof lightning incidents from which it is
evident that lightning fatalities is the highest Malappuram district, highest number of
lightning hit injuries are reported from Thiruvalagpuram district and the highest number of
lightning events are reported from Kannur distrilitis as well apparent from Figure 2 thmat
district of the state is devoid of lightning fatalties or injuries.

Property damage due to lighting is also very higlthe state. Sample data from the
BSNL on lightning affected telephone connectionsdosmall period in 2002 shows that the
losses were as high as about Rs. 20 million andata¢ number of subscribers affected were
~18000 (Murali Das, 2007). Lightning hits burningwh several coconut palms and rubber
trees are quite common in the state, but are meyparted or compensated for and hence goes
excluded form the database. This implies thatdimaulative revenue loss due to lightning

may run to a tune of several million rupees evesay.
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Figure 1: Fatal/injurious/catastrophic lightningduency map of Kerala
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Figure 2: Fatal lightning map of Kerala (2010-2014)




It may be noted that lightning hits on 10 or 20hcasp stands often devastate the
economic stability of the affected farmer. Unlikeesvhere in the country, majority of the cash
crop farmers of Kerala have very small land holdifg0.7 acre) due to high population
density and consequent land fragmentation, and sloée livelihood may be the earnings from
these cash crops. Thus, unlike other states, tije population density, high frequency of
lightning and high vegetation density supplemerasheother in causing more frequent

lightning fatalities, injuries and property losstie state.

Figure 3: District wise distribution of lightningéidence in Kerala (Murali Das, 2007)

The pressing need to understand lightning from zatthand disaster risk reduction
perspective was recognized by the Kerala Staten8ei€¢echnology and Environment Council
(Department of Science and Technology, Govt. ofakgrand hence they included lightning as
one of the six hazards, each being described hatar, in the ‘Status of Environment Report
2007 — Vol. I, Natural Hazards’ (Yesodharan et &007). Further, in October 2010, a
consultative workshop on hazard, vulnerability amsk assessment was convened by the
UNDP Disaster Risk Reduction Programme under thdagee of Dr. P.K Champathi Ray,
Scientist SG, Head - Geosciences Division, Indiastitute of Remote Sensing (IIRS), ISRO
which was attended by scientists working in theaesh and development laboratories of the
state on various hazards. This consultative wonkstezommended lightning as a priority

hazard to be addressed from a disaster risk rentupgrspective in the state.



3. Coastal erosion

The 590 km coast of Kerala is one of the most dgngepulated land areas in the
country. This coastline is exposed to high wavegue waves, ‘Kallakadal' and Tsunami.
These natural phenomena in turn results in rampaatal erosion and consequent beech loss.
The very recent ‘Fact sheet of shoreline chang&grala, National Assessment of Shoreline
Change’ published by the Ministry of Environmentdrorests, Govt. of India (NCSCM et al.,
2011) shows that a major stretch of Kerala's coest(~63%) is eroding rapidly. Figure 4

shows the erosion prone areas of the Kerala coast.

Figure 4: Erosion and accretion prone areas of IKNCSCM et al., 2011)



Of the nine coastal districts, they being Kasargéannur, Kozhikode, Malappuram,
Thrissur, Ernakulam, Alappuzha, Kollam and Thirusatihapuram (from north to south), the
coastline of Thiruvananthapuram district is the tnpsone to erosion. About 23% of
Thiruvananthapuram coastline is affected by erosikiyout 310 km of the coastal stretch of
Kerala has seawalls, riprap revetments, groynes Tiese artificial coasts are essentially
eroding coasts and therefore it is appropriatetesicer them as eroding coasts (NCSCM et al.,
2011). The other districts that are highly proneetosion, but are partly safeguarded by
artificial means are Kollam and Ernakulam. Coastalsion results in the loss of life and
property of the coastal fisher population who ame of the most downtrodden communities of
the state. One of the most apparent losses of gyopethe damages that come about to the
dwelling spaces of the fisher population. Everyryaandreds of houses are damaged due to the
furry of the sea. Almost all fisher families preterlive along the coast and very few of them
tend to have landed property or houses furthemthla’he Tsunami of 2004 exposed the
weakness of Kerala’s coastal fisher populatiorenmt of their resilience and coping capacity.
Almost 1.3 million people in 187 villages of Keraleere affected by Tsunami with a death toll
of 171 persons and a house damage of 17381. Theswalgo damaged livelihood of the
fishermen communityEvery year, the coastal district administrationKefala are forced to
open a number of relief camps costing substardsd to the exchequer. Tables 1 to 3 given

below shows the statistics related to coastal enosi Kerala from 2002 to 2012.

1 Year wise details of total land area eroded due tooastal erosion (in hg

District Year Total
02-03 | 03-04 | 04-05 | 05-06 | 06-07 | 07-08 | 08-09 | 0%-10 | 1C-11 | 11-12

Kollam 0.3t 0.4 1.5¢ 0.1¢ 0.2 0 0.1- 0.1 0.57 | 0.12 3.1

Alappuzh: 0.2 | 21.2:| 0.2 0.1 0.1t 0.1z 0.1 0.01 0 0 22.31

Trissul 23.4¢ | 12.31 | 21.0¢ | 44.2¢ | 43.9¢ | 58.57 | 36.2¢ | 48.0: | 68.€ | 13.2¢ | 369.7¢

Malappurar | 5.5C | 5.9C | 3.9C | 5.9C 5.9C 55C | 55C | 59C | 59C | 6.3C | 56.2-

Kozhikode 3 2.8 3.4 3.2 3.1 2.6 2.8 2.7 2.4 2.6 28.7
Kasargod 1.15 | 0.9¢ 1.1 1.0¢ 0.8¢ 0.9¢ | 1.5z | 1.3: | 151 | 2.35 | 12.7¢
Total 33.7 | 43.5¢ | 31.3¢ | 54.671 | 54.1¢ | 68.01 | 45.81 | 58.0i | 78.9¢ | 24.9t | 493.C

2 Year wise details of total number of people affectbdue to coastal erosion

District Year Total
02-03 | 03-04 04-05 | 05-06 | 0e-07 | 07-08 | 0809 | 09-1C | 1C-11 | 11-12

Trivandrun 29 35 245¢ 29 524 194 52 57¢ 13¢ 21¢ 424¢

Kollam 201 24C 250(C 54¢ 401 0 40z 42° 50¢€ 60¢ 583(

Alappuzh:i 20¢ | 1351 19¢ 23¢€ 1267 15C 201 20z 252 19C | 1641¢




Trissul 1731 | 1401¢ | 1571 | 141€ | 269% | 111C | 275: | 114C | 647 79 2715¢
Malappurar | 150C | 150(C 150C | 150C | 150C | 150C | 150C | 150C | 150C | 150C | 1500¢(
Kozhikode 12C 13C 35C 12C 13C 14C 11C 13C 15C 13C 151(
Kasargod 74 852 89 66 48 41 54 88 162 105 157
Total 4057 | 3072% | 12597 | 493z | 727¢ | 3637 | 520¢ | 416¢€ | 349(C | 286z | 7895
3 Year wise details of area of agricultural land lostue to coastal erosion (in ha)
District Year Total
02-03 | 03-04 | 04-05 | 05-06 | 06-07 | 07-08 | 08-09 | 0910 | 1C-11 | 11-12

Kollam 0 0 0 0 0 0 0 0 0 237 237
Alappuzh: 1.z 170.: | 1.2 0 0.2 0.7 0.7 1 0 2t | 177.¢
Malappurar | 2.5€ 274 | 39C | 25C | 391 | 3.0C | 2.6¢ | 2.7¢ | 3.2¢ | 3.0z | 30.3¢
Kozhikode 1.€ 1.¢ 1.2 1.€ 0.€ 1.2 1 1.& 1.z 1.8 14.£

Kasargod 15¢ 0 12t 0 0 45 0 15C 48 0 52¢
Total 160.3¢ | 174.¢ | 131.« | 4.10z | 5.01 50 4.32 | 155.€ | 52.4¢ | 244 | 982.5

In light of the facts and figures above, the Goweent of Kerala has since 2011
repeatedly appealed to Government of India foratew) coastal erosion as a natural calamity
eligible for assistance from the National/StateaBier Response Fund.

Of the nine coastal districts, the coastline ofrlidnanthapuram district is the most
prone to erosion. About 23% of Thiruvananthapurarastine is affected by erosion. About
310 km of the coastal stretch of Kerala has seayafirap revetments, groynes etc. These are
marked as ‘Artificial Coast’ in Figure 4. Theseifartal coasts are essentially eroding coasts
and therefore it is appropriate to consider therarading coasts (NCSCM et al., 2011). Figure
5 shows district wise erosion/accretion charadiesof Kerala coast. The other districts that
are highly prone to erosion, but are partly safedeh by artificial means are Kollam and
Ernakulam (80% of the coastline of the respectisgtridts). The Department of Irrigation has
identified coastal erosion prone zones, they beRPwgpvar-Vizhinjam, Kovalam-Valiathura,
Perunnathuruthu to Neendakara, Kayamkulam, Ambaltd#mn Thumboli, Chellanam, Cochin
Harbour, Azikkode, Kozhipram, Chavakkad, Ponnarad#&undi, Elathur, Tikkodi, Murad,
Puthiyappa Angadi, Neelaswaram and Manjeswarareadpalong the nine coastal districts of
Kerala.

Coastal erosion results in the loss of life andpprty of the coastal fisher population
who are one of the most downtrodden communitiethefstate. One of the most apparent
losses of property is the damages that come almuhd dwelling spaces of the fisher

population. Every year hundreds of houses are dadhdge to the furry of the sea. Aimost all



fisher families prefer to live along the coast amdy few of them tend to have landed property
or houses further inland. The Tsunami of 2004 egdahe weakness of our coastal fisher
population in terms of their resilience and copoapacity. Aimostl3 lakh people in 187
villages of Kerala wereaffected by Tsunamiwith a death toll ofL77 persons and 13735 of
house damageThe waves also damaged livelihood of the fisherm@mmunity. Thus every
year when a coastal dwelling space is affecteddhely has to beaccommodated in relief

camps costing substantial loss to the exchequer



4. Conclusion

According to UNISDR (2009natural hazards anatural process or phenomenon that
may cause loss of life, injurgr other health impacts, property damage, lossselithoods and
services, social and economic disruption, or emvitental damage andisasteris a serious
disruption of the functioning of society, causinglespread human, material or environmental
losses whiclexceed the ability of the affected people to copig their own resources

Following the above definitions of the UNghtning and coastal erosion are natural
hazardswhich occurs randomly which can neither be predicior be prevented by the present
state of the art techniques of humans. It is evidenm the above description based on the
reliable database collected and analyzed by CESISNHISCM, that lightning and coastal
erosion cause numerous fatalities (second to rer othitural hazard) and significant damage to
life and property in Kerala. It is often the poardathe marginalized of the state that are
affected by the disastrous consequences of lighthits or coastal erosion and often it is the
sole bread earning member or the leading womaheohbuse who is killed or fatally injured
by the events. Property loss is also substantidlussrated by a sample data from the BSNL
and the case of 2004 December and the cumulativenue and economic loss may be of
several million rupees. Thufightning and coastal erosionare disasterswhich exceed the
ability of the affected people to cope using theam resources. Hence lightning and coastal
erosion qualify to be defined as natural calamities

Given the aforesaid scientific and verifiable fadhe Government of Kerala herewith
requests Government of India tdeclare ‘lightning and coastal erosion’ as Natural
Calamities and permit to allot compensation for ®ef life, injuries and property damages

a consequence of these phenomena
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