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Preface Note:
Cross Disciplinary llliteracy and Social Preparedness
in Disasters: Role of Academics

Rajan Gurukkal
Vice Chairman, Kerala State Higher Education Council
Thiruvananthapuram
Email:rgurukkal@gmail.com

| am unashamed to say the reality that, people do not know that there are so many crucial
information useful to their sustenance are available in various institutions and in minds and writings
of the experts. This is happening even in the state of Kerala where high literacy prevails. We do
have our area of specialisation, but we seldom succeed in communication of this specialised
knowledge to the public as they need. We do not have a refined cross disciplinary research. With
the result, within an institution itself, the cross disciplinary communication takes place very rarely.
Then you can imagine the level of democratisation of socially useful components of knowledge.
People are not getting this knowledge, even then there are certain systematic practices of
communication with people, and they do not understand it. In case of people who are residing on
the banks of rivers do not know what a blue, orange, red alert really would mean. The
fundamental issue is ritualisation of everything. We use certain things as rituals. Even the dam
maintaining engineers do not take it seriously about the implication of various alerts and precise
knowledge of these alerts, measure of water level going to increase, how much area going to be
submerged, how many houses are going to be affected? This would really mean, that actual disaster
management wouldn’t be possible unless adequate dissemination of knowledge. Water body has
become just an object of gratification over a period of time, and all these has now suddenly come
to a stage in which the system is realising the urgency of looking around and understanding the
relationships and also thinking about cycles far beyond our life cycle span. We are not able to think
about what will happen after 10 years or 20 years although we areobsessed with featurization like
anything. We go on featurising, at the same time, we don't know about many cycles especially
disaster cycles, where cycles of the nature have enormous potential to

resuscitate the globe itself. We don't know many things, with the result we think we can manage

many things as we also have enough techno economic capacity to manage disasters. Our
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concernnow is the big gap between specialised knowledge and people. The other one of course,
the people's complacent about the problems around them. Major discontinuity is the peoples utter
ignorance about the natural process of various developments around them, Nature behaves
according to natural laws. But People who have created a culture for existing and constituted
various regulatory things. The profitable maintenance of their material environment rather than
enhancing the compatibility between their natural environment in nature and culturally constituted
techno economic environment.

These are various sociologically contingent issues that | personally encountered on the one
side that development which entangles development economy in hand. We have short term
arrangements which meeting the long term sustainability issues like government, various
institutional, various alert practices. These things will not make any sense when a disaster which is
natural. We should be able to sort out socially cultural knowledge in ES and geology and various
other things to disseminate knowledge. At the same time, thanks to the readiness of people to
volunteer the relief activities,

We start up this conference as a brainstorming and at the same time, issue based
discussions which will help us formulate ideas for a serious conference probably in December of
this year. Government is thinking of a major international seminar largely around this but thinking
out in specialised areas of knowledge necessarily for the sustainable reconstructions of Kerala.
There are culturally important factors, serious thoughts apart from various sciences. Now, how do
we democratise socially urgent aspects of knowledge and then make people’s preparedness on

disasters.
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Inauguratory Remarks

Silence of Implementation and its
Peril on Environment

V.S. Vijayan
Environmentalist

With all my experience in last 70 years, | would like to put forward a question that
whether we need to continue the development which we are following now? Because, | strongly
believe that the this sort of development has contributed this much severity of the disaster we
experienced recently. We should also think about what is the main achievement of this
development process in last 70 years of period. We made 50 billionaires in last 50 years. Natural
resources have been badly affected due to the development activities. Of course, we need
development, which is essential, but to use the natural resources in sustainable way. We have
polluted or air, water, soil and food. Pollution aspect has become the most important item in the
environmental protection, as it is a major cause of cancer among the human. It is therefore, very
important to conserve our natural resources as the decline of natural resources are alarming.
About 70% of forest of western ghat and 38 % of the wetlands has been destroyed in last 70 years,
Conservation of our natural resources like wetlands and forest can contribute 260 lakh crores of
monetary value annually which is about 50times of the annual union budget. Although in the state
of Kerala, we are endowed with 3000mm annual rainfall, but we are suffering from acute scarcity of
drinking water and other sources of clean water. So it is the high time to understand or value the
ecosystem we are not going to achieve any development in sustainable way. It is very important to
note that, Western Ghats actually determine the ecology of the state. 44 rivers are originating in it,
which forms the watershed and ground water resources for the entire state. Prof. Madhav Gadgil
committee report very clearly pointed out the importance of Western Ghats and its survival. We
need to conserve our ecosystem and same time to go along with necessary development. In the
Gadgil report, the Western Ghats has been divided in to 3 zone, Zone | of high significant areas,
Zone 2 of moderate significant areas and Zone 3 of less significant areas. During the disaster, it is

understood, that most of the landslides have been occurred along the Zone | and 2. If the
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government was able to implement the Gadgil Committee Report with its full spirit, this much
damage would not have occurred to the nature and properties of the society. It is also pointed out
that, no construction should be followed in those areas of Western Ghats which have more than
40% slope gradient. But this was not strictly enforced. The affected houses or destroyed houses of
Western Ghats clearly show that they were situated over the slopes exceeds this limit. Actually,
action should be taken against those officials and authorities who have given permits for such
construction. It is ideal time that the government should rethink about the conservation of
Western Ghats and wetlands in the context of recent flood. In brief he put forward the
suggestions as [|I] Address the issues of ground/drinking water pollution as it causes sever health
hazards [2] Conserve the natural resources in sustainable manner [3] Immediate need to conserve
Western Ghats and Wetlands of the state considering contribution to sustainability. There needs
an urgent drive to educate or make aware about the concerns of our ecology or environment to

the politicians and policy makers.
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Past sea disturbances and modified Kerala Coast: A geo-
archaeological interpretation

C. P. Rajendran
Geodynamics Unit
Jawaharlal Nehru Centre for Advanced Scientific Research
Jakkur, Bangalore 560064
cprajendran@gmail.com

Abstract

Not much investigationhas been done to trace out the past sea disturbances that must have made
devastating effects along the south western coast of Indian peninsula. Some historical records have inscripts
about the huge floods and destructions on physical assets of the region that match with geological
inferences. For example, the some of the recent geological investigations have identified episodic tsunami
sand depositions of the past, especially that occurred around the tenth and fourteenth centuries. A critical
evaluation of the historical information, mostly derived from the records of the Moroccoan traveller Ibn
Battuta on ancient sea disturbances indicate that a transceanic tsunami may have occurred in the year
1343 C.E. This paper sheds light on the possible coastal morphological transformation of Kerala that was
witnessed in the medieval period including the disappearance of Muziris Port and emergence of Vaipin
Island of Malabar coast. A multidisciplinary approach on geo-archaeological investigations from the
academic institutions of the state can unearth the vestiges of past climate changes and sea disturbances,
which can eventually modify our present understanding of disasters and place them in a historical
perspective.

Introduction

Understanding the past processes and natural events is the key to placing the current events in a
proper temporal and spatial continuum that helps in constraining their recurrence properties. This
perspective in geology is derived from the popularly known as the Doctrine of Uniformity, or
Uniformitarianism, which is otherwise known by the dictum "the present is the key to the past"
(that events occur at the same rate now as they have always done). The temporal context of

natural disasters could be appreciated following the principle underlying this concept.

Geological techniques allow us to constrain the past hazardous natural events that are
recorded in sedimentary formations (Rajendran and Rajendran, 2003). Inferences gathered through
such techniques, for example, lead to the understanding of past events of sea disturbances
occurred around the world which can translate as the knowledge of cyclicity of such processes that

will be useful for the forecast of future sea disturbances. The 2004 tsunami had such a devastating
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effect around the coastlines of || countries from east Africa to Thailand, killing over 2.5 lakh
people with its massive waves passing through south-eastern coast of India also with significant loss

by inundating southwest coast of Kerala.

The 2004 tsunami is believed to be one of the unparalleled examples of naturally-triggered
hazard in its magnitude in the history of the Indian Ocean region and this event had sent
shockwaves among the geoscientific community as they underestimated such an event although
some cautionary warnings issued previously (Rajendran et al., 2003). Mostly due to the presumed
lack of any historical literature citing similar catastrophies in the past, the researchers were not
aware of any corroborative evidence of such past phenomenon in the region. This situation

changed when geological investigations discovered episodic tsunami sand depositions of the past.

Two preceding major tsunami inundations similar to the 2004 tsunami in its reach and
devastation sometime around the tenth and fourteenth centuries have been inferred from
geological investigations. These past events must have impacted the Kerala coast also. A question
that naturally emerged was that whether such geologically inferred events have any historical
confirmations. Our explorations suggest that some references to natural hazards indeed exist in
the historical sources. This paper discusses the historical references of such past tsunami or sea
disturbances from the Kerala coast that must have had devastating effects similar to the devastation

associated with the2004 tsunami.
Historical Context

Attempts have been made to infer substantive historical evidence for the fourteenth-century Indian
Ocean tsunami (Rajendran, 2019).A major source of such information is generally expected to be
recorded in the travel journals of the medieval explorers. The most famous of them is the
Moroccan traveller Ibn Battuta, who was not only a tenacious traveller but he was also exceptional
in recording his experiences and contemporary events and people. Some of the very interesting
findings he had recorded are related to the happenings on the coast of Kerala, recorded while Ibn

Battuta travelled across the region (Figure I).

While Ibn Battuta was staying in the Kozhikode (Calicut) coast in 1343 CE, he witnessed a
destructive development of disturbed sea with massive waves striking the coast destroying his
property along with the ships that were about to start their voyages to China and far east with
their goods and crew. Interestingly, the once famous port of Muziris on the Malabar Coast never
finds any mention in his travelogue although he mentions about the port in Kollam in the south.
This could be suggestive of the lost glory of the Muziris port (located between Kochi and
Kodungallur) after the 1341 flood, an event that took place two years before his rendezvous in

Calicut.
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The 1343 sea disturbances which Battuta witnessed in Calicut is now believed to be
associated with a 2004-Indian Ocean tsunami sourced off Sumatra whereas the destruction of the
Muziris port is linked to a massive flood and cyclonic depression that occurred in 1341
CE(Rajendran, 2019).The sudden development of a sea disturbance with greater frequency of high
waves of 1343has striking similarities to the way the 2004 tsunami impacted the Calicut Coast,
where the runup height was 2-3 m and the inundation on some parts of its coast was limited to less

than 200 m (Figure 2).

MALAYSIA

Sumatra

Google

& Figure 1.

Map illustrating the travel path (white sclid line) of lbn Batutta in India. starting from Delhi in June 1342 C_E. until arriving in
Calicut sometime in the middle of 1343 C.E. The radiocarbon age ranges are shown to indicate the intervals of ancient tsunamis
that are geologically inferred from sites in Sumatra. Thailand, and Andaman Island. Stars mark earthquake sources of 1762 and
2004, and the dotted white line demarcates the rupture zone of the 2004 earthguake, which activated the subduction front
{shown with a solid white line along the Andaman—Sumatra archipelago).

Contrary to the 1343 sea disturbance, the massive flood of 1341 over the coast of Kochi
was associated with some morphological changes in the affected coastal area. The evidence
suggests that the flood of 1341 may have affected a wider area of the Malabar-Travancore province
and not restricted to just one (Periyar River) but many rivers in Kerala, as comparable to the
recent great flood in the month of August 2018. It is logically believable that the flood caused the
disappearance of the Muziris Port by 134] CE. Moreover, the flood as a natural agency must have
widened the mouth of the Vembanad estuary and brought in an extra load of sediment for the
accretion of an entirely new coastal tract (“Puduvepa” or Vaipin), as witnessed in 1341 resulting in
the emergence of a new coastal landscape leading to the emergence of Kochi (Cochin) as the

harbour.
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Figure 2. Map showing 2004 tsunami runup height (given in vertical bars) along the
coast of Kerala the locations discussed along the coasts of Kerala and Tamilnadu

The estimated rate of 5 km of coastal emergence at every 2000 yrs has been evidenced by
the excavation of fourteenth-century boat remains - a flat-bottomed, iron-fastened boat measuring
about 18.7 m in length and 4.05 m in width from Kadakarappally which is located on the southern
part of the Kochi and Alleppey coastal tract (Nair et al., 2004). But this is more substantive for
arriving at the conclusion that high waves witnessed by Ibn Battuta in Calicut in 1343C.E. had an
extended contemporary impact down south in the Alleppey Coast and that the waves lifted the

boat on shore to be eventually buried under the sediment.

Auvailable historical information suggests that among the three historically reported natural
phenomena (in the years of 1341, 1343, and 1480) from south India, the event of 1343 CE
witnessed and reported by Ibn Battuta is most likely represents the immediate predecessor of the
2004 Indian Ocean tsunami. Among these events, the 34| flood must have been the most

devastating event for Kerala as a whole.
Summary and Suggestions

The great flood in the Periyar river in 1341 has made tremendous modifications in the coastal parts
around Kochi, which emerged as a port city after this event (Logan,|1887, p. 158), It is also
suggested that the port of Muziris, situated north of Kochi and a centre of first millennium
maritime trade, was reportedly destroyed in this flood. It also coincides with the emergence of a
new coastal tract north of Kochi/Cochin (Fig. |),which was eventually called as Vaipin Island marks

the beginning of a local calendric era “Puduvepa” (meaning “new introduction,” Newbold, 1846; or
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“new formation,” Logan, 1887, p. 158). It is also suggested that “Puduvepa” event was not a case of
coastal uplift but rather an accretion of additional land during the 1341 storm (Bendick and Bilham,

1999).

Ibn Battuta, who happened to have been in Calicut never, mentions the Muziris port, but
preferred to proceed to Kollam by land (Lee, 2004; Gibb, 2012). This apparently is indicative of the
fact that the Muziris port had already become non-functional before his arrival in the Malabar Coast
of India, most likely because of the destructive impact of the 134 flood combine with storm. The
effect of 1343 sea disturbance as reported from Calicut on the other hand, was lesser in magnitude,
which has some striking similarities to the way the 2004 tsunami impacted the Calicut Coast,
where the runup height was 2-3 m and the inundation on some parts of its coast was limited to
less than 200 m. In fact, the inundations and the runups during the 2004 tsunami were greater in

the southern Kerala.

A multidisciplinary approach on geo-archaeological explorations that can be initiated by the
academic institutions of the state may bring out more proofs for the past climate changes and sea
disturbances. Such geo-archaeological initiatives with involvement of students of geosciences
disciplines might be able to develop hazard histories. The database will provide practical
methodologies for management of disasters like ‘the great Kerala flood of 2018’or even extreme

events of droughts that are likely to recur more frequently in the context of climate change.
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Role of Geoscientists in Natural Disasters: An appraisal of
monsoon related calamities in Kerala

G. Sankar
Scientist G (retd.)
National Centre for Earth Science Studies
Thiruvananthapuram - 695 01 |
sankarazhakath@gmail.com

Abstract

The loss on the economy of Kerala due to the recent flood is enormous. With an exception of 3 districts all
other || districts of the state have been badly hit by this deluge. Human casualties are reportedly 543
whereas the inestimable loss of livelihood of common people and a substantial loss of cattle resource have
made this burden more acute. Severe blow to the agricultural scenario of the state was happened by
55,439 ha (1,35,454 acres) of agriculture land made either unfit or partly damaged for the future
cultivation which to a loss of 19,532 crores to the state’s economy. This paper present here some simple
aspects which lead to the severity of damage due to the excess rainfall and subsequent calamity across the
state with the a few suggestions and strategies to deal with such recurring devastations in the context of
resilient initiative of the state. In the middle of course of action, it also evaluates how the geo-scientific
community can engage with its expertise and academic resources in order to facilitate better understanding
and better preparedness in future.

Introduction

Geoscientists are important group to examine the geo-environmental factors that contributed to
the heightened scale of calamity experienced in the state of Kerala in the second half of 2018.
Majority of the area in the state experienced this wrath with immense loss to the affected society.
Considering the physiographic scene of the state, nearly [1] 54.17% of the state’s total area is
lowland and is constituted diverse terrain characters by floodplains, river terraces, valley fills, and
sedimentary formations. [2] 16.4% of land area is constituted by coastal plains and lagoons/estuaries
are identified with alluvial plains, sandy stretches, abraded platforms, beach ridges, beach dunes,
barrier flats, raised beaches, lagoons, marshes, and estuaries. [3] Whereas, 20.35% of the state is
occupied by highland with an elevation ranging from 600 to 1800 m and has a rugged topography
with a dominance of natural forests, plantations and mixed crops. [4] Midlands being 8.44% of the
total area of the state is of gently undulating topography with hillocks and mounds with lateritised

rocky spurs with an elevation ranging from 300 m to 600 m. Geoscientists are entrusted to answer
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many contesting aspects of every natural hazards such as the 2018 floods and landslides and the
1924 deluge especially on what was done, what should have been done, and most importantly, what

should have been done better.

There are many differing views about the dam discharge and flood intensity from many
experts of different fields. Many are of the opinion that the dam discharge played a key role in
worsening the flood scenario although this has been rejected by the Central Water Commission
(CWC) which stated that heavy rains as the primary cause of the flooding. This shows that we
need a better coordination of management as well as information at least of the dams that shares

the same drainage basin?
Rising Concerns

Kerala has witnessed a rapid socio-economic transformation from an agrarian society to an acutely
urban consumerist society in last 80 years. Over this period, large scale migration has taken place
from this region towards the somewhat inhospitable Western Ghats (George and Chattopadhyay,
2001). Similar alarming situation reported in a study conducted by Nair et al (1997) on migration to
note that, since last 80 years the coastal plains have recorded a population growth of 306% and in
the highlands, foot hills, and uplands together experienced a growth of 1342%. The state had
approximately more than 500 landslides in together during this monsoon and out of which over
50% occurred in one of the state’s most ecologically sensitive district Idukki. Even the town
Munnar located about 2000 m above MSL which has been inundated in this monsoon event. It is
high time to identify the process of urbanization has irresponsibly reclaimed, restricting the flow
and spread of flood water on low lands and mid lands, flood plains and wetlands which act as the

flood cushions and deleterious impact.

At this point of time, it is pertinent to recall the observations of Prof. Madhav Gadgil,
Chairman of the Western Ghats Ecology Expert Panel (WGEEP), in 2011 about indiscriminate
anthropogenic activities in the ecologically sensitive areas without considering the geo-
environmental aspects. Had his recommendations are taken in to consideration, whether the

gravity of the disaster could have been minimised.

Some of the surface dislocations in the highlands, there are multiple areas where ground
fissures have developed because of aborted landslides. These may get reactivated in the next spell

of monsoon. Detailed study by experts on these aspects needs to be encouraged.
Rainfall and Causes of Flood

There are some unusual things happened during this season. The rainfall over Kerala has been

in general above normal throughout the season (Table I).
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Due to the above exceptional rainfall scenario prevailed till end of July, 2018 over Kerala, all
of major 35 odd reservoirs' storage was close to the full reservoir level and had no buffer storage
to accommodate the heavy inflows from 10th August. Dam authorities have taken precautionary
steps since the situation got aggravated by the continuance of this exceptional heavy rainfall in
August (with 170% above normal so far) in the catchment areas by resorting heavy releases of

water into downstream rivers (Figure I).

This was done for almost a week has resulted to the overflowing of all river banks leading to
widespread flooding almost all over the state.In most of the areas of flowing river, flow has been
restricted by blockages formed by debris, changes in the river flow, and other related reasons
caused flooding especially in case of Periyar and even in places like Munnar which is 1500m above
sea level. In the scientific evaluation, the flood was probably caused by offshore vortices along the

west coast and perturbations higher up in the troposphere but hardly attributed to any depression

Figure 1. Daily average rainfall from 1st June to 28mmAugust, 201 8. (Source:INMID)

or cyclonic disturbance in the Arabian Sea or the Bay of Bengal.
Future Approach

The state needs to look more seriously in its drive of disaster preparedness specially in a
devastating and life-altering event of this magnitude. State should have had the foresight and
preparedness to effectively manage the 2018 deluge and mitigate the destruction evaluating the 44
major dams when many of which share the same drainage basin. The need of integrated
communication among different dams especially that of same drainage basin to evolve a better
planning and strategy to ensure that the basin does not over-flood. It is very critical that the alleged
negligence shown by Tamil Nadu in opening the Mullaperiyar dam without sufficient prior warning,
as it is situated upstream of the Idukki dam sometimes would have worsened the situation more

devastating. It is also important since many rivers are debouching in the Vembanad estuary and the
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Kuttanad wet land areas creating more damage in the agriculture and livelihood of a larger

population of low lands. The rain and reservoir water flooded these areas (Figure 2).

Madhav Gadgil committee had identified which ecologically sensitive zones of the state and
the suggestions of it as better means to reutilize the regions in a more environment-friendly
manner. Many such areas of potential landslides in the Western Ghats have been identified by

research institutes like NCESS, made their recommendations.

Figure 2. Kuttanad Wetland (Pre-flooded) in February & (left) and (Post-flooded) August 22 (right} (Image source: NASA)

Aggravating Factors

All such scientific investigations and reports have emphasised the tremendous role of
anthropogenic activities such as disturbing the sensitive slopes and the natural flow of streams,
indiscriminate sanctioning of quarries, hydel projects, and other sensitive programmes in the
ecologically sensitive areas as contributing factors in disasters. A common form of destabilising the
steep slopes is by the toe disturbances. Indiscriminate construction of hilly roads and construction
of houses by cutting and levelling the slopes are rampant in the highlands of Kerala. In Western
Ghats districts like Idukki, Wayanad, and Kozhikode experienced over 500 major and minor
landslides. There are cases of subsidence occurred in Idukki, Thrissur, Malappuram Wayanad and
Kannur mainly due to subsurface soil erosion termed as soil piping (tunnel erosion). NCESS has
reported in earlier studies that soil piping is a prevalent phenomenon in | | of 14 districts of Kerala.

In Monsoon seasons this phenomenon is getting triggered by human activities.
Suggestions

In the context of finding better strategies in preparedness of any disaster in the state of

Kerala, some suggestions are put forward.

In the process of achieving eco-friendly and effective rebuilding of infrastructure in the post
flood scenario of the state, geoscientists need to play a significant role. [1] It is very important to
identify the safe dwelling areas for rehabilitation. [2] Dam management and technical evaluation like

dam break analysis especially those in same drainage basin and to develop discharge flow modelling
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under various scenarios, to be considered. [3] Considering the hazard profile of the state, a
sustainable land use policy must be implemented. [4] Geoscientists need to take the duty translate
our knowledge into socially relevant programmes acceptable to the general public and society,

leading to build an environmental friendly society.

State has the power to rebuild from the devastations and recover soon with combined
efforts of government and other organisations, individuals and support from outside. But the time is

very precious as we have to get ready to deal with any such future experience.
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Abstract

Ecological, economic, and social implications of climate change are expected to vary substantially among
districts and physiographic units within Kerala. Of late Kerala is categorised as a multi hazard prone state
because of many continuous and unexpected natural disasters like flood, landslides, droughts, sea level rise,
coastal erosion and earthquakes. The severity of such disasters can increase due to various natural and
anthropogenic interventions in the topography of the state and with the influence of climate change. In
Kerala, climate change research remains a low priority issue, which garners little political attention or
research funding. Consequently, there is a widening gap between the capacity building to perform climate
research and analysis, and in turn, to contribute to the mitigation and prevention of geo-environmental
hazards. The Kerala economy and development is growing and requirements for resources like geo-
materials (rocks, sand, water etc.) and energy are on the rise. As Kerala is one of the thickly populated
states, this pressure is only likely to increase over the coming years, and could have serious economic and
political repercussions. In August 2018, the state of Kerala witnessed a huge deluge, which affected millions
of people and caused 480 or more deaths similar to that of 1924. But in 1924, that amount of rainfall was
received in four months and in 2018, it was received in around just two and a half months. A combination
of extreme rainfall events in the state, unprecedented rainfall in the catchment of reservoirs/dams and high
tide in the Lakshadweep sea made such flooding unavoidable. This paper examines whether this great
deluge is great geo-climatological warning to the state of Kerala.

Introduction

Kerala, with a population of over 3.3 crore, is globally recognised as God’s own country. Kerala
was among the top five Indian states in terms of per capita state domestic product and among the
top four in terms of growth in per capita income (ADB report,2018). Many other human
development indicators for Kerala are at par with those of developed countries. However, our
state is highly vulnerable to many disasters and the changing climatic dynamics affects greatly the
coastal zone and the slopes of the Western Ghats. The impact of climate change is very much
evident in Kerala now. The ‘Kerala Deluge of 18 can be equated with the ‘great flood of 99’ and
both refers the devastating disasters of Kerala in 2018 and 1924 respectively. The figure 99 refers
to the year 1099 of the Malayalam calendar. Ninety-four years later, the state finds itself devastated

once again. The chain of events, loss of life and property during the deluge points to the lack of a
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clear appreciation of the implications of the Kerala’s hazard exposure, the vulnerabilities of its
people, infrastructure and institutions. Extreme precipitation events, landslides, and floods are the
most common natural disasters that affect human society and economy (Roxy et al., 2017). The
frequency of great floods and extreme precipitation events has strong bearing with the warming
climate, which is consistent with the observations as well as climate model projections (Ali and
Mishra, 2018). Kerala has also witnessed around four hundreds of landslides during ‘Deluge of
2018’ and its high time, the since the state has to develop models for prediction of temporal
probability of induced landslides, which can be predicted by evaluating the temporal probability of
the rainfall events themselves combined with an analysis of the rainfall threshold, which is the
minimum intensity or duration of rainfall required to trigger a landslide (Pankaj Jaiswal and C J. van
Westen 2009). The 2018 deluge not only gives lots of lesson to Kerala but also provides many
warning signals and the requirement of proper infrastructure in the field of science, technology and
disaster management in near future. The major geo-climatological concerns of Kerala are listed

below:
l. Rainfall data, forecast and change in the rainfall pattern.

The bulletin of IMD published on 9 August 2018 for the forecast for 9 to 22 August 2018, does not
forecast heavy or very heavy rainfall for Kerala State. Similarly, IMD predicted a normal monsoon
for the year 2017, wherein Kerala faced an acute drought situation throughout Kerala (CWC,
2018). Further, it is observed that the North-East Monsoon used to fail when South-West
Monsoon was intense. As per IMD records, there are 67 rain gauge stations, spread across the
entire State covering both plain and hilly regions, available for rainfall data collection. It is reported

that some of the stations rainfall records are missing as the stations are not functional.

Tablel. Comparison of 1924 and 2018 maximum rainfall months

Year [-day max 2-day max 3-day max Worst affected
rainfall rainfall rainfall Basins
1924 17 July 16-17 July 16-18 July Periyar, Pamba
1961 5 July 15-16 July 15-17 July Periyar, Pamba
2018 I5 Aug 15-16 Aug 15-17 Aug Periyar, Pamba

As per the rainfall records of IMD, it has been found that the rainfall depths recorded during
the 15-17, August 2018 were comparable to the severe storm that occurred in the year 1924
(CWC report,2018). It is also observed that the 2-day and 3-day rainfall depths of August 2018
rainfall in Pamba and Periyar basins are almost comparable with the storm of July 1961 and 1924.

The |18 years of observed rainfall data of IMD show that the three wettest years occurred in 1924,
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1961 and 2018 in Kerala with the annual rainfall more than 3500 mm. For the entire Kerala the
depth of rainfall realised during 15-17, August 2018 is 414 mm, while the same during 16-18, July
1924 was 443 mm. The table | shows that there is a temporal shift in the high intensity rainfall for
I, 2,3-day rainfall depths ie. It shifts from July to August. However, the spatial distribution remains

almost same.

The important questions we need to address are (i) if the extreme rainfall event in Kerala is
cyclic natural process or due to climate change (ii) if the shift in the temporal pattern of the rainfall
is a warning or not (iii) the number and distribution of the rain gauge stations in Kerala is sufficient
or not! (iv) if the weather forecast is reliable or not?. Cross disciplinary research is required to find

answers to these important questions.
2. River discharge, Reservoir capacity and dam management

The total geographical area of Kerala is 38,863 sq km and the area drained by 44 rivers is 38,831sq
km (Kerala Irrigation dept data). That mean nearly 100% of the land area is drained by rivers. This
data needs validation and updating. Kerala is having 57 large dams out of which 4 dams are
operated by Government of Tamil Nadu. The reservoirs storage information for the major
reservoirs (like Idukki, ldamalyar, Kakki, Kallada, Malampuzha, Parambikulam, and Periyar) can be
obtained from India Water Resources Information System (IWRIS, www.india-wris.nrsc.gov.in).
There are a number of small and medium size reservoirs in Kerala however their storage
information is not available. The total live storage capacity in these dams is 5.806 BCM. This is
equal to 7.4% of annual average runoff of all 44 rivers in Kerala, which is about 78 BCM (ref: Water
Resources of Kerala 1974). The total runoff of all rivers, 78 BCM, needs to re-estimated as the
data belongs to 1974. Unfortunately, no reliable data or publication is available to update the river
discharge. Further the IWRIS data shows that only 7 reservoirs are having a live storage capacity of
more than 0.20 BCM and they constitute 74% of the total live storage in Kerala. Remaining 50
reservoirs capacity is minimal. It is also to be noted that almost all the major reservoirs were more
than 90% full before the heavy rain (14-17 August 2018). Since heavy rain in the catchments
upstream of major reservoirs was unprecedented, the reservoirs had to release the considerable

amount of water in a short span of time (Vimal Mishra et.al 2018).

Hence storage capacity of the dams needs to re-assessed. Reservoir storage during the
monsoon season plays a major role in providing water for irrigation, hydropower generation and
drinking water supply. Therefore, most of the reservoirs maximize their storage before the
monsoon departs, as we have observed for the major reservoirs in Kerala. Reservoir operations

can be more effective by incorporating the extended range extreme rainfall data.
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It is a known scientific reality that no gate of any dam with a full reservoir should be
opened all of a sudden. A technically sound reservoir management system is not in place for any of

the reservoirs in Kerala.

In Kerala no dam is built for flood control. Now on, one of the aims of our dam could be
flood control. But then, the proportion of usage of reservoir water in various purposes should be
balanced to meet the demands in changing climatic conditions. Now world over, the opening and
closing of dam gates is based on the Global Precipitation Measurement Mission data provided by
NASA on rainfall. It does not seem such data was never used in Kerala. Dam management system
requires meticulous review by experts with changing environmental conditions. We have to check
if our dams outlived their lives (like Mullaperiyar)! Do the dams have enough flood cushion? Do
the dams have modernised early warning system to evacuate the people living in lower reaches
before the gates are opened? These questions are to be inquired into in a systematic manner. Is it
possible to renovate our dams using a new technology called 'Piano Key Weir’ to increase storage

capacity, a mission practiced in France?
3. Landslides associated with the heavy rainfall

Landslides or slope failures are a short lived and suddenly occurring natural hazard occurring in
sloping terrains. They cause extraordinary landscape changes and cause severe damage to life and
property. These causes for landslides can be grouped into two categories such as intrinsic and
extrinsic variables. The intrinsic variables include factors inherent on the terrain or essentially the
nature of terrain while the extrinsic variables include factors which triggers or initiates a failure.
The intrinsic variables are slope gradient, relative elevation of the area, lithology and mineralogical
composition of the rocks, structural features like the intensity of joints, their frequency, depth,
length and attitude, geotechnical properties of rocks and soils like angle of internal friction,
cohesion, bulk density, grain size and clay content, drainage characteristics, vegetative cover and
land use patterns. The extrinsic variables include, high intensity rainfall, slope height and weight of
the slope material, soil erosion, human intervention like deforestation, construction of heavy
structures, piles of mine-waste, open-pit mines and quarries, heavy vehicular traffic and seismic

events.

The subtropical climate of Kerala increases probability of weathering causing formation of
clay enriched soils, and rocky shallow soils and the clay content plays an important role in causing
landslides. Swelling and increased plasticity upon increase in water content makes the area
vulnerable for landslides. Combined with these intrinsic variables, extrinsic variables like
modification of terrain, such as steep slopes with a gradient above 50 degrees increase the

probability of a landslide exponentially. The torrential rains (about 771 mm between 1-20 August
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2018) triggered several landslides in Kerala. Nearly 341 landslides were reported from 10 districts.
Idukki was the worst affected district with 143 landslides. During the disaster the state has
witnessed simple to complex and combination of different types of landslides. They may be
categorised as fall, topple, slide (rotational slide, translational slide) spread, flows and its
combinations. Example of rotational slide is shown in photo |. The building in the photo | was
constructed by blocking the first order stream. Hence the slide was inevitable. The photos 2 and 3
show structurally controlled landslides, the slide occurred along a fault plane or along a lineament.
These cracks were constantly visible in entire Kerala and are the reminiscent of a landslide, which
couldn’t initiate a chain reaction due to some underlying subsurface geology. These phenomena are
called as structurally controlled slides. Majority of these cracks are seen on places with houses,
modified terrain and rain water harvesting pits, which are constructed unscientifically. Such areas

are more prone to deep landslides.

Land subsidence and soil piping phenomenon is another major problem noticed along with
landslides. The slide as shown in the figure 4 argues as a land subsidence and claimed that three
floors have gone to the ground. However, on detailed investigation, it is observed that it is a
rotational slide. The extrinsic variables like high intensity rainfall and human intervention like
deforestation, construction of heavy structures can always trigger landslides. But the role of
tectonic forces, geologic structures and reservoirs induced landslides are less investigated and
unfortunately, our seismic station are not sensitive enough to record scientific activities less than
three on the Richter scale. In many parts of the Western Ghats are scientifically proved as high risk
for landslides. However, some of the areas failed and some survived even after this heavy rainfall.
We need to investigate those areas, which did not fail or cause landslides, rather than focusing on
the land slide affected areas. Special studies to be carried out about the land-subsidence and soil
piping mechanisms by implementing modern geophysical surveying equipment like GPRs as these

events can invite many disasters in future.
4. Flood, sudden dry up of rivers

Floods are considered to be the most common of natural hazard in Kerala. Though official record
of SDMA says only 14.5%, more than 50% of the state is now proved to be flood prone. Further,
seven districts of Kerala, Alappuzha, Ernakulam, Idukki, Kottayam, Pathanamthitta, Thrissur, and
Woayanad, are 100% flood prone. Hence flood is inevitable in Kerala if the state receives rainfall
more than 3cm in a day. The situation of Kuttanad area and Kole lands are totally different, where
people are forced to live with floods and contaminated water. Now we need to demarcate the

flood plains of each river and formulate a river management plan for each river.
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The phenomenon in and around Pumba, Periyar and Chalakkudi rivers, sudden decline of
water level in rivers and wells around, is purely hydrogeological and tectonic phenomenon This can
expect in a terrain like Kerala. This is due to the change in aquifer properties and readjustment of
the geological material below. The secondary porosity in the deep crystalline aquifers has opened

up due to water pressure from the top weathered aquifer.

The water pressure due to the deluge may lead to opening up of big fractures in the shallow
and deeper aquifers and the water may suddenly disappear to the deeper levels. Another witnessed
effect was on the wells, due to sudden offset of rain in unusually huge quantities for a constant
period of time, ground water tables replenished and all those old springs got activated in order to
depressurize the aquifer. Even though wells are artificial, but it acted as a natural depressurizing
system of aquifer, by forcing out excess water through springs into the well. But, on ‘deluge of
2018 pressure on aquifer was so much, they even cracked the wells and deformed its round
structure as happened in Adimali area of Idukki district This may leads to drying of wells. In some
areas well collapse also happened. The river water level decline is purely tectonic. Neo-Tectonic
activity plays an important role in developing drainage pattern and controlling river behaviour. The
rivers and its drainage pattern in Kerala reflect control of WNW-ESE, N-S and NNW-SSE
oriented lineaments, many of which are recognized as faults. Reactivation of these faults happened
many times in the past and manifested itself in the rivers by indictors like exposure of remarkably
fresh hard, swerving of rivers and streams and change of their original meandering system to the
one characterized by peculiar loops. There are many occurrences of epicentres of historical
earthquakes on or close to the rivers or faults (Valdiya and Narayana., 2007). Neotectonic activity
along the NNW-SSE, N-S and WNW-ESE oriented active faults is manifest in abrupt bending of all
the six rivers along them, forming loops of a variety of shape, their intimate association with
lacustrine clays and muds deposited in the past, and the present-day ponding of rivers and their
tributaries upstream of the crossing of the active faults. These old clays have been transported and
deposited now in the flood plains and houses due to 2018 deluge. Thick deposits of black and
brown lacustrine clays intimately associated with stream bends and loops related to these faults
testify to past ponding. Present day ponding represented by large bodies of stagnant waters in
channels having very low discharge during dry seasons indicate ongoing movements. There is no
doubt that many of the active faults continue to register intermittent movements. Such movements
still active and the water in the rivers going to lose further. This has to be studied in details in the

context of present deluge and river water loss.
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5. Groundwater levels

Groundwater table monitored by CGWB during the end of August 2018 in the State, shows that
the water level varies from less than a metre to 20 mbgl (CGWB report, 2018a). Shallow water
level is noticed in the coastal and alluvial region in the range of 0.1 — 2 mbgl. In the midland and
high land regions water level is mainly in the range of 2 — |15 mbgl. Water level of more than 20 m
bgl (upto 50 m) seen in Pulluvila and Melvettur (Varkala) areain Thiruvananthapuram district.
Annual water level fluctuation was calculated by comparing the water level data of August 2018
with August 2017. Comparison indicates a fall in water level in majority of the dug wells
representing 57.88 % of the total wells monitored. Rise in water level accounted only for 41.45 %
and only few wells show no change in water level. The data indicates that groundwater level has
not been picked up considerably during the heavy rainfall. The groundwater recharge has not
improved despite the extreme rainfall occurrence in short span of time. This has to be investigated
in detail. This shows that 95% of the rainwater goes as surface runoff during heavy rainfall. This is

one of the major concerns for the state.

However, during November 2018, 81% of the dug wells show rise in water level and only
19% wells show fall in trend. This means that the groundwater recharge is more in the normal

rainfall occurred during NE monsoon.

Conclusion
Based on the above points, the following suggestions are made:

I. Need to arrange/install monuments, plaques and warning signals in the flood and land slide
affected areas with details of date of disaster, flood level, reason, rainfall, epitaph, type of
landslide, number of causalities, quantity of water released from the dam, reason etc. and
collection & analysis of past flood related data.

2. The state requires lot of geo-materials (rocks, soil, sand, and water) to rebuild Kerala.
The State is blessed with adequate rock reservoir, however we need to do detailed
geological mapping and make series of mining corridors for sustainable extraction. The
state need to formulate a new mining policy.

3. ILDM has the data of sand availability in all the rivers of Kerala. This data need to be
validated and sand mining may be permitted in selected pockets from all rivers.

4. Under Seismological zonation (earthquake possibility) Kerala state comes under Zone Il
category and the some pockets experiencing small scale tremors and quakes quite often.
Such areas need to be investigated and earthquake resistant buildings may be constructed
in those areas.

5. River discharge data and groundwater level data should be brought to the public domain as
in the case of USGS.

6. For each dam, there should be a study of downstream channel carrying capacity and
removal of illegal encroachments where necessary. There should be mapping of inundation
areas and formulation of Standard Operating Procedures for different flood scenarios,
including control room, emergency action plans and coordination mechanisms.
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We need to build community flood proof buildings in every district.

We need to construct community bore wells in selected hydrogeologically suitable areas
and build water supply schemes, instead of individually constructing bore wells in every
house.

Develop a GIS-based probabilistic composite risk assessment and mitigation framework,
panchayath wise, for earthquake, cyclone, flooding, storm surge, sea-level rise, lightning
based on the experiences of Kerala. This could be linked to a public database that would
record all building permissions and public investment in infrastructure given in a
panchayath.

Build a cross-disciplinary community of climate researchers and develop a common
research framework under which scientists/academicians work towards commonly framed
community goals. Further, we can build a group of motivated young researchers who are
willing to invest large amounts of time on environmental education and energy
management.

Design scientific flood routing models in order for proper understanding the velocity and
magnitude of flood water, these should be implemented on forest, urban and rural
watersheds.

. Proper landslide probability assessment on various vulnerable zones in Kerala, with the

help of satellite data, ground truth data, impact of climate change and integration with GIS
and Computer applications like MCDM.

. Proper and base level implementation of disaster management plan, a team may be

constituted with a nodal officer and GIS experts in all panchayaths/ wards.

Photo 1: building collapsed due to rotational landslides at Mawadi Idukki district
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Photo 3. Structurally controlled landslide at Plamula-Thirunelli, Wayanad district
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Photo 4. Rotational slide at Vythiri, Wayanad district
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Abstract

This article focuses on the role that the local community can play in relief response and the
necessity of the bottom up approach in disaster management. The community’s apt response in the
recent Kerala floods overcomes widespread notion of passive victimhood at the time of disasters.
Kerala’s local community has high levels of political empowerment compared to the rest of the
country in the disaster response activities but adequate training and awareness in disaster
management is still lacking. Herein lies the importance of bottom up approach in disaster
management that comprises the ‘community-based disaster risk management’ (CBDRM). CBDRM
can transform the vulnerable communities to resilient communities. The community can take care
of immediate needs at the outset of an emergency if properly prepared for it. The government
should make the community aware, and provide necessary inputs to identify local hazards and risks.
The response framework towards various natural disasters in Kerala must be anchored to the grass
root level.

I. Introduction

Kerala witnessed its worst flood situation since 1924 during July-August 2018 which resulted in
landslides in the hill districts and flooding in the plains. Kerala received 2346.6 mm of rainfall from |
June 2018 to 19 August 2018 in contrast to an expected 1649.5 mm of rainfall, about 42% above
the normal. For the first time in the history of the state 35 out of 39 dams/reservoirs in Kerala had
to be opened to release the excess water, which caused widespread inundation of rural as well as
urban areas. A series of landslides across the Western Ghats in Idukki, Wayanad, and Palakkad
districts added to the impact. Though all the 14 districts of Kerala had a share of the havoc caused
by disaster, the districts of Idukki, Ernakulum, Kottayam, Pathanamthitta and Alappuzha bore the
brunt of damage in terms of loss of lives, property and livelihood. This incident has claimed 483

lives and huge infrastructural damages.

There are several anthropogenic factors which also contributed to these floods besides

nature’s fury. Environmental degradation, unregulated growth of illegal constructions, mining and
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quarrying, improper dam management, non-scientific road and building practices, inadequate
community early warnings are some of them related to the built environment. The famous
ecologist Madhav Gadgil, who headed the Western Ghats Ecology Expert Panel (WGEEP), recently
argued on the anthropologic nature of Kerala floods and series of landslides. Probably, Gadgil is
right because the ecological destruction caused by human interference in Kerala’s hilly terrains and
unscientific developmental practices in the plains has considerably minimized the states coping

capacity for such a natural calamity of severe magnitude.

Natural disasters can strike anytime and they do not have any schedule. Throughout the
world, several regions have experienced an increasing trend of unpredictable natural disasters that
affect the environment, and leads to socio-economic losses. The affected communities usually reach
the state of passive victimhood at the time of unexpected natural disasters. The effectiveness of
every inclusive disaster management activity relies on the community’s ability to act in the response

process.

2. Community Involvement in Flood Response

The Government of Kerala with the support from National Disaster Response Force, Army, Navy
and Air Force worked tirelessly to provide rescue and relief support to the affected population. But
the real heroes on the ground level disaster response were the local population especially the
fishermen community. Neglecting their own safety, their families or any monetary gains from the
government, the fishermen joined the rescue mission and rescued more than 65,000 marooned
people from some of the worst affected districts. The historic floods brought the people of the
state to unity reminding them that the state of Kerala is and has to be “God’s own Country”.
Kerala flood relief operations have shown a resurrection of harmony among people. Elected
representatives, women and youth volunteers throughout the state showed the resilience of the
communities to come together to help each other. Kudumbasree has provided food and collected
relief materials from all possible areas and distributed in camps. People from different segments of
the society, including students, politicians, groups, NGOs, Government officials and activists have

come forward and participated in various relief and rescue activities.
3. Why Kerala needs inclusive CBDRM programmes

Community involvement in all phases of disaster management can bring professionalism in
collective solidarity. It covers a broad range of interventions, measures, activities, projects and
programs to reduce disaster risks, which are primarily designed by people in at-risk localities and
are based on their urgent needs and capacities. The goals of CBDRM are vulnerability reduction,

capacity development, minimizing loss to life, property, and the environment, minimizing human
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torment and speeding up the recovery process. The community knows their surrounding
environment better than any other responding personnel. With the community involvement
disaster management became a collaborative process. Community will accept their responsibility
and this feeling in community makes the recovery process easier. Most of the developed countries
already shifted their focus to CBDRM activities from post-disaster phase schemes. CBDRM aims at
putting local communities at the centre of disaster management and in achieving progressively

higher levels of resilience to disasters.

In the recent floods majority of the affected population were unaware of their vulnerability,
its management and available resources. The first step in the CBDRM process itself is participatory
disaster risk assessment which means the community in that particular area themselves measures
their risks through various social techniques such as village mapping, transect walks, problem tree
analysis and the seasonality calendar. Then on the basis of this assessment a community based
disaster management planning will be conducted and also various disaster management teams will
be formed such as early warning team, search and rescue team, first aid team etc. Specialized
training can be given to the teams by the respective emergency departments. The community based
early warning systems can significantly improve the timely dissemination of warnings and evacuation
procedures. Some CBDRM initiatives can be found in the village level in Kerala. This is an outcome
of the governmental collaborations with international organizations such as UNDP but these are

evidently inadequate in the present context.
4. Essential components of CBDRM

Fig.| Features of CBDRM.
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The individual is the base unit of CBDRM and the priority will be given to the most vulnerable
groups, families, and people in the community during a disaster. This includes the people at risk,
facilitators, local actors and the existing governmental system. Community with all its social strata
is at the center of the CBDM process and community participation is the key for any CBDRM
intervention. The village disaster management committee (VDMC) shall be the authority of all these
activities. In February 2014, the National Disaster Management Authority issued a comprehensive
reference document regarding the detailed implementations of CBDRM activities. The community
can prepare in advance for the unpredictable natural disasters with the response components such
as early warning, evacuation and rescue, first aid, relief, food, water and sanitation, damage
assessment and carcass disposal. Local resource inventory is another important aspect in the
CBDRM, this includes various resources required for all phases of disaster management cycle and
details of their availability with contact coordinates shall also be included under this section. For
example, nearby tipper lorries, JCB etc were having crucial role in the recent Kerala floods. The

major features of the CBDRM programme are narrated in the following chart.

5. Conclusion

CBDRM is the best practice to manage disasters at grass roots level. In real disaster situations
governmental departments may not reach the community for help on time. The local communities
are completely aware of their local environment and associated vulnerabilities. The concept of
community resilience is the single most important feature of disaster recovery and can be
considered as a social process. In CBDRM process, the communities at risk are actively engaged in
the identification, analysis, treatment, monitoring and evaluation of disaster risks in order to reduce
their vulnerabilities and enhance capacities. A resilient community has the ability to adapt to
changes in the physical, social or economic environment, and the potential to learn from
experience and improve over time. We can say all disasters are at community level and they are
first and foremost a “local” phenomenon. The CBDRM can be a substantial component for the

‘Navakeralam’ rebuilding initiative.
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Abstract

Landslides cause immense loss on material and human assets in the state of Kerala. Every monsoon
brings sporadic landslide incidents along the Western Ghats bordering the eastern part of the state.
This paper cites some of such incidents occurred in July —August 2018 subsequent to the intense
rain swept most of the parts in Kerala. Pathanamthitta district has been badly hit by the flood and
landslides, which necessitates serious considerations on slope stability and terrain conditions for
constructions. Some of the field evaluations in the affected areas proposes new strategies in simple
manner incorporating methods of better practical awareness and warning by local communities
each other, and enforcement of legal strategies in preparedness in dealing with disasters.

Introduction

Every year Kerala witness a number of landslides in Western Ghats and in some cases, lives are
lost. However, in August 2018, due to unprecedented rains, the death toll due to landslides
increased manifold. Though causes of landslides may differ, the end results are one and the same.
This natural phenomenon is likely to occur in any place in Western Ghats and keeping away from
killer landslide would be the simplest strategy one can adopt to save lives. For this the mindset of
the people living in Western Ghats should change. Though it is difficult to change the mindset,
Government can adopt certain strategies by enacting appropriate legislation. This paper describes
about simple and extremely practical strategies Government can adopt in saving lives from killer

landslides.
Landslides occurrence on account of heavy rainfall

There is no doubt that heavy rainfall, high slope, loose soil, slope toe cutting etc. are the main

causes of landslide in high lands of Kerala. Common man, officials, politicians etc. are aware of it.
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Yet many deaths happen during monsoon season due to landslide. According to GSI, landslides
have caused substantial damage to life and property in Kerala. Between 1961 and 2013, more than

270 valuable lives were lost in 67 major landslide events. Kerala is vulnerable to landslide hazard.
Why does death happen?

Economically weaker sections tend to move to highlands in search of cheap arable lands by selling
their properties in low lands for a higher price and buying cheap land in high lands for livelihood
(mostly cultivation). Most of their land fall in a hill slope and for easy access to roads, such people
tend to construct low cost houses in the lower reaches of slope. Since houses cannot be
constructed on a sloping ground, they tend to build houses by cutting the toe of the slope. They
also tend to make houses near to stream as dug wells are not feasible in sloping ground. They draw
water from springs in the upper reaches and they make use of tubes to collect water by
gravitational force. Since money is invested for purchase of cultivable land, they make houses that

are mostly with weaker structure.

Most of the time the people who reside in such houses are well aware of the danger
that might happen to them and their houses; however they tend to reside in their houses as their
self-esteem do not allow them to go to nearby safe house during heavy monsoon. Usually
Government machinery for opening a camp would gear up only after a disaster hits. Secondly,
people heavily rely on past experiences. In August 2018, there was unprecedented rainfall. The
local people, who had never experienced such heavy rain, never expected that it would bring

havoc.
Is Highlands of Kerala an unsafe place to live?

The terrains of Western Ghats which we see now are formed due many slope failures and landslide
in the past. During a monsoon, soil creep, landslide, mudflow etc. would occur in unstable land and
once the slide occurs, the terrain would become stable for the time being. Again when a much
higher rainfall occurs, the equilibrium would be lost and again landslide occur to attain stability. The
scientific community which carry out landslide studies would take average rainfall to compute the
landslide susceptibility. However, in August 2018, it rained in quantity beyond the imagination of
everyone and since the rain was above certain threshold value, thousands of slide occurred in
Western Ghats. When a large landslide occurs in an area, many small landslide could be triggered
due to the tremors caused by the main slide. This would eventually lead to cut off of road links
which badly affect relief and rescue operations. May be, during next year, similar quantity or even
higher quantity of rainfall could occur. Hence, the people residing in such area should always expect

the unexpected. Land stability studies using modeling techniques with different intensity of rainfall is
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the need of the hour. However, it is observed results of such studies usually remain in the

academic circles.
Rules governing construction of houses and its limitations

Most of the places in Western Ghats falls under the governance of Grama Panchayats. Till recently
there was no building rules in Panchayats and the Rules were framed only in the year 201 1. The
permission to construct houses (both building permit and development permit) is granted by
Panchayats based on the Kerala Panchayat Building Rules 201 1. The Rule 26 (3) of the said Rules

reads:

“No land development or redevelopment shall be made or no building shall be
constructed in a plot liable to flood or on a slope forming an angle of more than 45 degrees with
the horizontal or on soil unsuitable for percolation or on area shown as floodable area in any town
planning scheme or in sandy beds, unless it is proved by the owner to the satisfaction of the
Secretary that construction of such a building will not be dangerous or injurious to health and the
site will not be subjected to flooding or erosion, or cause undue expenditure of public funds in the

provision of roads, sewers, sanitation, water supply or other public services.”

Though there is no mention regarding the landslide susceptibility, the condition of the
slope of the land is forming as main criteria in it. Now the question: Is any application for building
permit in Western Ghats areas has ever been rejected due to exceeded slope!? If an official try to
raise this aspect in to consideration for denying his request, there would be lot of hullabulla and
finally the owner will “satisfy” the Secretary as provided in the Rules by money power, muscle
power, mafia power, and what not. Of late, it is seen that, in any case where the official raise an
issue, then the proponent obtains a court direction with time limit and the poor official who is

already reeling under pressure and workload succumb to it.
Strategies that could be adopted in future

Statutory Steps: In order to restrict construction of houses in landslide prone areas identified by
Kerala State Disaster Management Authority, there shall be [I] sufficient clauses in the building
rules to restrict construction of houses in landslide prone areas. [2] The LSGD engineers could be
given adequate training in landslide. [3] Another option would be to setup Hill Area Development
Authority for the development of hill areas, to be the authority giving permission for construction
of houses. Such authority shall be given adequate power for regulation of construction of houses.
[4] The Panchayat shall obtain clearance from such authority to grant building or development

permit.
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Hill Area Development Agency: Kerala has already set up a “Hill Area Development
Agency “registered under  Travancore Cochin Literary, Scientific and Charitable Society
Registration =~ Act under the Department of Planning and Economic  Affairs

(http://www.hada.kerala.gov.in). It is not known whether this Agency is active in Hill Area

Development programs. This agency could be given sufficient authority to regulate construction of
houses in sloping terrain. There shall be a technical team in each district which comprises of

engineers /geotechnical experts and geologists.

Warning Methods: It is a good idea to [I] erect boards “landslide path” with date of
occurrence of slide in places where the road cuts a former landslide path. This will remind the
people not to build a house near to a former landslide path. Usually there would be a culvert
constructed in such crossings.There shall be an early warning system deployed in hilly terrains by
means of [2] sending SMS or Whatsapp messages or telephone calls and volunteer shall be selected
to disseminate such messages. [3] Villages offices/Panchayat Offices can be entrusted with this
job.[4] Safe locations (just like cyclone shelters in coastal tracts) where people can assemble during

heavy rainfall could identified and intimated.

Awareness Campaign: Another strategy that could be adopted would be to create
awareness to public as well as school children in disaster preparedness. This could be done through
NGOs.During one of the field visits in landslide hit areas in Pathanamthitta district, it was reported
by a family that the people residing in the opposite hill gave them early warning regarding the likely
occurrence of landslide. [1] Peer Group Communication is one strategy where people residing at
about same elevation of crown of landslide heard noise of rumbling of rocks from the opposite hill
whereas the people residing downhill did not hear the noise. The reason could be that the sound
wave travels without any hindrance to the next hill rather than downhill where it is obstructed by
trees and that the distance to next hill would naturally be less than the distance to the bottom of
hill. In this case, the house located downhill was located near to a stream which was flowing
ferociously and the sound of water might have muffled the sound of rumbling rocks. A mother and
3 children were narrowly escaped due to such warning. People could be educated in giving such

warning to neighbours.

Sometimes people who visit the landslide affected area get killed due to additional
slides. Awareness shall be created to media and people who indulge in rescue operations regarding
possibilities of additional slides. During the visit to landslide hit areas of Pathanamthitta, one of the
employees of Village Office narrated his story of getting trapped between two slides when he was

on landslide rescue operations.Awareness shall be created among people who reside in hilly terrain
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to build their houses in safe place away from their agriculture land which is mostly prone to

landslides.
Conclusion

Landslides are common phenomena in the Western Ghats of Kerala. Most of the people are aware
of it and know about the factors triggering landslide. Yet many people die every year on account of
landslides. Prevention of construction of houses in landslide prone areas is one of the options to
reduce the death toll. For this, the Panchayat Building Rules and Municipal Building Rules have to be
amended. However, Government may face opposition from public if Rules are made stringent.
Proper awareness creation among people with the help of NGOs may help people understanding
the eventualities of construction of houses in unsuitable sites. Government may consider entrusting

an agency for locating safe house sites in hilly areas by deploying trained engineers/geologists.
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Annexure-|

Lessons learnt from some of the landslides that occurred in Pathanamthitta
District during August 2018

Figure 1: People have no option than to live in the same house which was partally
hit by a landslide. The picture on the left was taken two months after occurrence of
landslide and the picture on the dght was taken 4 month afrer the occurrence of
landslide. The Aoor of the room which got destroved due to slide can be seen in the
picture on the rghe,

Vigure 2. Though this house which fully got destructed in landslide was situared in a

comparatively gentle slope, this house was impacted due w a landslide which occurred
in the opposite hill, The debris from the landslide crossed the valley and destructed

the house.
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Figure 3. In "Western Ghats one can expect a landslide in any slope especially when
there is a small creelk/streamlet flowing through such slope. NWiost of the landslide
occurred in such streamlet. In other words, one can say that the streamlets in
sloping terrain are the remnants of old slide occurred in the past. People still reside
on both sides of such streamlets. Weathered and jointed nature of host rock adds
the possibility of occiurence of landslide.

Figure 4. A gas cylinder of the nearby houase got entrapped under the debris, Usually there will be

multiple slides along

slope and inital flows have move water than the debns. In this case the
howse ovener was washed away in the water that bt his house (firse slide). He L-:u:::pni narrowly as

he was not hit by lagge boulders, In the next shide which hit the house with lot of debris killed his

wife and his friend. The house cwner was resting inhis howse atter visiong a slide ocoarred nearby,

Hadd he been educated he woulkd have moved ERUHLS from his house in such sinstions,
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Figure 3, A lindslide can hit a land which is gently sloping, Before construction of houses in hilly
terrain one has o assess the chance of occurmence of landslide by studying the namre of the

surrounding tercain. In thiz case the crown area of landslide was very steep.

Figure é. The place where the people stand 1s one of the bedrooms the house which s laocared

clase b the streamlet. During Inndslide the room got fully demalished (see the door curtain at

the entrance of the room), It was reported that the sick mother who was sleeping in this room
was shifted to nexr room just one minute before the occurrence of landslide It is betrer to avoid

sleeping or resting in rooms adjacent to streamlets S streams during heavy rains.
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Figure 7. Ferocious landslide left only the concrete ronf of the bulding. Building strong houses

with columm and beam would be better than building houses with load beaning wall system. Firse

queston is whether 1t is safe to construct a house in landstide prone areas!
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Abstract

During the month of August, 2018 the state of Kerala in South India was affected by unprecedented floods
which has a huge impact on the economy and society of the state as a whole. People from every walk of
life were affected by the disaster. The government is on a mission mode in restructuring and rebuilding the
state. In this hour of crisis the support of individuals, semi-government organizations and NGOs are very
much needed. The role of Academic community, in this context, is important. Academics do undertake a
wide range of investigations in their field of interest related to the impact of this devastation. With a good
network of Universities and colleges in the state, it is the right time for the students and teachers to
contribute significantly in rebuilding the state. This paper puts forward a few suggestions for the
undertaking of projects by Post Graduate students and M.Phil. scholars of our universities and dffiliated
colleges in helping the Government for rebuilding the state. If such an effort is made, by the end of this
decade, we will have a trained pool of youngsters and up to date database, which can considerably reduce
the impact of disasters. The agencies concerned with the Higher Education and Disaster Management in
the state could provide necessary funding and advice/guidance from nationallinternational experts in the
relevant field. The academia of Kerala could set an example for the country by initiating such a noble step.

Introduction

Kerala receives around 3000mm rainfall from the two monsoon seasons. Most of the rainwater
thus received reaches the Arabian Sea within 24 hours through the 41 West-flowing rivers, due to
the rugged topography and steep slopes. Most of the parts of Kerala iscovered with massive
metamorphic rocks. Thus the amount of surface water that percolates downward to feed the
groundwater storage is not large. Over the years most of the highlands of our state have been
encroached, resulting in the large scale cultivation of cash crops. Although these cash crops have
benefitted the state economy, in the long run it has removed huge quantities of fertile topsoil and
sub soil by erosion and exposed the areas to frequent landslides and slumps during intense rainfalls.
The unprecedented high rainfall and subsequent rise of water level in rivers in August 2018 resulted

in a disaster, the intensity of which has crippled the state economy and affected the society as a
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whole. But for the effective intervention of government agencies and the whole-hearted support of

the people, the damage would have been much more.

University departments and affiliated colleges in Kerala offer a wide variety of four semester post
graduate programmes. M.Phil. programmes of two semester duration are also offered by University
departments. Project work/Dissertation forms an integral part of every post-graduate/M.Phil.
programme. Most of these programmes have 10-15 credit project components in the final
semester; many of the projects have field investigation as an important part. These dissertations or
projects impart skills and aptitude among students to pursue research. The major objective of this
component is to inculcate a contesting aptitude for social and scientific thoughts and beliefs for
evolving better solutions to problems/ situations. Many of the projects undertaken by students of
Masters Programme usually follow a pattern and are continuations of the work of the previous
years. Some of these projects may not have components which can contribute to solve current

problems.
Disaster Management-An Interdisciplinary Approach

In consequent to the flood and associated impact over large part of the state covering most of the
districts, it is very important for the academic community to take up societal issues as their priority
engagement and become part of the rebuilding Kerala team. In the context that every student
pursuing a PG/M.Phil. Programme in the state irrespective of their area of specialization, can
contribute significantly as all disciplines in one way or the other interact with the society. In the
post disaster situation, most of the programmes are implemented through the machinery attached
with the executive departments of state or central governments. The allotted funds for rebuilding
are being channeled through these departments and are expected to reach the affected people in a
specific period of time. Rebuilding of the affected or destroyed structure is the first priority along
with the restoration of the environment and ecology of the flood/ landslide affected areas is also to

be given top priority.

We have experienced a multi-faceted calamity in the state subsequent to the last deluge.
For example a small community or a village affected by the flood may be deeply disturbed in a
variety of matters. It ranges from the rebuilding of mental health due to psychological trauma in the
people of different age groups to scientific remedy for ground water contamination or restoration
of the ecology in flood affected terrains. There are a number of heterogeneous issues that need to
be attended without any delay. The innovative and out of the box ideas and involvement of young
post-graduate students and research scholars, pursuing different programmes in our academic

institutions, could help in finding solutions to many issues. It does not exclude any subject area
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from their societal interaction and contribution. In fact interdisciplinary approaches can help in

finding better solutions.
Institutional Contribution

Instead of continuing with the work of projects from the previous years, the PG
dissertations/M.Phil .thesis work of students of every department can be connected with issues
related to the recent disaster. This may include the havoc in the coastal areas due to Okhi Cyclone
of December 2017 or the one connected with the heavy downpour or landslides which affected
the highlands and midlands of the state in July/August 2018. The impact of these calamities is of
different dimensions- the quantum of impact on the society or families has varied from place to
place. It has affected human population, agriculture, animal husbandry, infrastructure etc. Therefore
each issue has to be tackled judiciously. People belonging to different economic strata are in the
process of recovery. Some of the issues may have equal impact on the society (eg. Ground water
contamination or scarcity, damage to roads etc.), whereas, other issues may have unequal impact
among the population. In this context it is desired that the PG /M.Phil. students take up one or
more issues of the affected society related to their subject area for their dissertation/project work
in the coming five years. It is important to note that a specific direction/ recommendation from the
Higher Education Department/Council is send to the universities/colleges at the earliest for
implementing this initiative. The importance of such studies may be highlighted in the circulars to
be sent. Along with such a recommendation, financial support also have to be offered to the

students for undertaking such work.

Major categories of impact due to flooding

Human Casualties
Loss of land

Effect on water treatment plants

Poor access to clean water

Need of physical shelters

Destruction of roads, bridges and public structures
Houses either damaged or destroyed.
Disrupted educational calendar
Transportation facilities affected
Effects on agriculture
Health hazards on human and cattle
Impact on economy [domestic and public]

Ground water resource affected

Removal /Loss of top soil

Intensified landslides
Subsequent dryness after flood
Excess siltation in dams
Weakening of heavy structures like dams, buildings, bridges, etc
Psychological trauma of affected people
Loss of cattle and domestic animal
Destruction/damage of biodiversity resource
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Damages on beautified structures/places like parks etc
Livelihood damage
Damage to public institutions
Effects on public and private service sector infrastructure

Methodology of the initiative

Institutions must be given the freedom to select an issue of societal importance and the only pre-
condition is to confine the topic related with the disaster mitigation/ preparedness/ awareness/
management areas. PG/M.Phil. students will normally have propensity towards certain subject areas
of their interest or choice. It is not correct to alter their choice of interest on the basis of imposing
a specific direction to confine their research/dissertation to specific domains. It is the role of their
mentor/ supervisor to evolve a method which can possibly address the issues. Similarly, state
governments or universities shall encourage the students and supervisors to involve or modify their
research attention to those issues pertaining to the society through adequate support in terms of
suitable funding/providing, Infrastructure/expert advice. Moreover, the outcome of such projects or
dissertations can be implemented or utilized based on their relevance though government
machinery. It is very important to create a conducive environment in which academic community is
attracted to carry out research on pertinent issues of the society and also to acknowledge or
appreciate the outcome of their research though proper integration of it with the government
project implementation. Unless the government support is given to promote the research in this
direction and utilize the outcome of the projects, there is hardly any point in spending valuable
research hours and manpower for this exercise. The implementation of the outcome of the results
of the projects can motivate the students to take up societal issues related to natural disasters, in
the coming years. The Kerala State Higher Education Council can act as a link between the

students/institutions and government in this regard.
Suggestions

As stated in National policy on Education 2016, education now needs to equip the learners on
issues of climate change, global warming, pollution, depletion of water resources, various facets of
environmental degradation, generating questions like: “How long will the planet Earth Survive?”
Curriculum must inspire and offer hope, encourage to learner to act and find solutions. The
challenge also is to link the curricular content with local needs and aspirations!. In the context of

recent disaster of diverse character affected the state in large scale, some of the key role in which

INational Policy on Education 2016: Report of the Committee for Evolution of the New Education Policy by Ministry
ofHuman Resource Development
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academic sector more specifically PG programmes of our institutions can contribute in rebuilding

initiative of the state government are given below

In the context of the recent disaster of diverse character that affected the state, the key
role in which academic sector, especially the PG/M.Phil. Scholars and their mentors in our

institutions, can contribute in the rebuilding initiative of the state government, are given below:

[I]7 Regardless of disciplines, all PG/M.Phil. programmes of the state universities and affiliated
colleges could/shall take up their final semester project work or dissertation, which forms part of
their curriculum, on those issues which affected our society due to the recent disasters in the state.
[2] University or autonomous institutions shall impose a condition to fix a specific number of
PG/M.Phil. projects for such areas of study [3] Mentor or Supervisors of the institutions shall
provide convincing support for selecting such project/dissertation topics2 [4] Universities and the
state government shall publish specific guidelines on the matter [5] Government may provide
financial, infrastructure support and expertise from specific agencies for these project/dissertation
work through the institutions [6] The outcome of the projects shall be promoted through
adequate appreciation at university or government level [7] The outcome of the project shall be

integrated with the government- run projects for their proper impact and utilization.

2UGC(Minimum Standards of Instruction for the Grant of the Master'sDegree through Formal Education) Regulations, 2003
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Abstract

Monsoon havoc resulted in large scale destruction of natural environments and man made structures in
various parts of the state. The unprecedented manner in which the disaster has affected the normal life of
all communities in the state, is projected to be a colossal loss of about 40000 crores of rupees. Many of the
public structures like roads, bridges, buildings etc have been damaged or destroyed in this impact, needs
urgent rebuilding or repairing. It is estimated that, approximately 7000 houses are fully damaged and
nearly 50000 are partially damaged while PWD pegs the loss at Rs. 47000 crores. Considering this
enormous amount of building material required to be utilised for this reinforcement of damaged houses and
rebuilding of structures destroyed or dilapidated, the state is compelled for a long term policy in meeting
this challenges with least disturbance in the delicate balance of environment.

Introduction

Built environment has two components of energy consumption and consequently gas emissions to
the atmosphere in the form of CFC gases and Green House Gases. The consumed energy is in the
form of Embodied energy and Operational Energy. Embodied energy is the energy consumed by all
of the processes associated with the production of a building, from the acquisition of natural
resources to product delivery, including mining, manufacturing of materials and equipment,
transport and administrative functions (Ciravoglu, 2005). The operational energy is the energy
needed to heat, cool and ventilate the dwelling and to power electrical appliances in the dwelling
after the construction is over. The overall energy use of building activities can be quantified by
using Life Cycle Assessment (Itard, 2009). The building construction industry consumes 40% of the
materials entering the global economy and generates 40-50% of the global output of GHG

emissions and the agents of acid rain (Khasreen, Banfill, & Menzies, 2009).
Resource Estimation Vs Resource Demand

In the present situation of post disaster rebuilding process initiated in the state by various
agencies and individuals, the necessity of minimizing the environmental burdens over the whole life-
cycle of the newly constructed buildings is important. This will certainly reduce the various energy

consumptions and gas emissions right from the extraction of natural resources for the
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constructions materials to the operation of the built environment. The restrictive practice in two
category of operations need to be done in the state namely in the Construction and Mining activity.
Therefore, there is an urgent need of assessing the volume of demand of construction material
especially, that obtained by the extractive industry or mining process. This can be done by various
methods of assessment through [I] district level resource estimation [2] district level resource
production [3] district level resource demand. Various state executive departments like Local Self
Government, Taxes, Mining and Geology, Public Works are capable to do this assumptions based
on the quantity of cement entering the state, quantity of building materials like different kinds of
building stones, manufactured sand, etc. RBI’'s Handbook of Statistics on Indian Economy provides

methods adopted to find out the scientific demand supply assessment of cement.

The state need to provide the basic raw material like building stones and sand for any type
of construction either public or private infrastructure or the residential or commercial buildings. In
both cases, the enormous quantity of these mentioned natural resources need to be generated
internally in the state. We have a limited geographical area to explore and exploit. Buildings stones
are either in the form of hard crystalline rocks, consolidated lateritic cappings, clay based bricks
etc. These are all being produced with tremendous impact on the natural surroundings. Most of
our extractive industry is confined to the western flank of already sensitive Western Ghats

province.
Regulatory and Restrictive Construction

Construction and Mining are the activities go in parallel. The growth of construction industry
imparts growth in overall extraction of natural resources. Hence any move to regulate or restrict
the construction sector will have significant impact on the mining activity. Extraction of natural
building stone from the earth surface will result to [I] environmental impact like ground water
depletion, loss of biodiversity, soil erosion, acid drainage [2] Pollution by dust particles, water
contamination during the value addition process [3] emission from the energy consumption
required for extraction and transportation process (Dan Gavriletea, 2017). Various regulatory
mechanisms for mining industry in the country are in force, formulated through central and state
legislatures. These are for regulation and restrictive practices. National Mineral Policy
conceptualised by the central government with the vision to regulate the mining activity in the
country in environmentally sustainable manner and to arrest the illegal mining activity through
sophistication of regulatory mechanism (Government of India, 2018). Although this is the status of
mining industry, there is no specific policy in construction industry has been formulated in the

country or in any individual states. This bring the situation in the forefront that, the necessity of a
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policy to be evolved in order to regulate and restrict the construction growth of the country so as

to reduce the environmental impact it cause directly or indirectly.

What Restrictions?

Construction and constructed structures including residential buildings, do not simply manifest the
growing concerns of CFC emissions but their impacts on environment lies even at the ground, that
land deformations like excavation, soil removal etc contribute to the loss of SOC (Soil Organic

Carbon).

Figure shows the Embodied Energy I/sCarbon Footprintshare

Embodied Energy = Sum of
P g END-OF-LIFE f all energy needed to
MARACEIENT iy produce any product, as if
that energy was
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into the product itself.
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73% =
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This is a process of reversal of carbon sequestration, although much scientific study is yet

Source: Building Green

to occur in this domain for quantifying the release of carbon footprint of surface material from a
fixed volume. A regulated check on indiscriminate construction of private dwellings, optimisation of
public infrastructure facilities, prioritisation of mega projects are some of the key ingredients of
reducing atmospheric emissions causing ozone depletion concerns. The significance of the choice of
material and design principles, previously unrecognized impact on energy required to construct a
building, has now been emphasized more. Embodied energy is one measure of the environmental
impact of construction and the effectiveness of any recycling, particularly carbon dioxide emissions,

highly correlated with the energy consumed in manufacturing building materials.
Energy Consumed-Carbon Foot Print

Energy use is not an environmental effect, but it causes several environmental damages (ltard,
2009) The cost of operational energy for infrastructures like roads, bridges, railways etc are

negligible compared to other built environment, although the embodied energy (or energy
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consumed until its construction phase) of a fixed volume of all kinds of built environment is
constant. Operational energy consumption is significantly predominant in case of residential
buildings and commercial structures. Considering the life cycle of any built structure, the overall
carbon footprint of commercial and residential construction is placed enormously top among all
built environment. It is more validating in the context of the housing trend prevailed in the state,
that 40% of residential buildings/units are lying vacant in spite of an urgent necessity of constructing

150000 units for homeless families (pucca) as per the records of the State Planning Board.
Construction Policy-In flood affected hour

Sustainability in construction is a fast evolving filed of innovation. Choice of materials can influence
operating energy requirements as well as embodied energy (Ciravoglu, 2005). There can be a policy
by the government to prioritize the construction projects of the state. Infrastructure development
like roads, bridges, railways, public buildings etc are essential in a developing state and cannot be
put as secondary components in development process. In the imminent requirement of enormous
quantity of natural resources like rubbles, sand and other kinds of building stones for rebuilding
process initiated by the government in all affected areas of recent flood, government can prioritize
the state’s construction activities for the coming period. Construction as part of providing services
to the public is the one which need to get top priority. The following chart shows the components
of economic infrastructure3, commercial infrastructure and residential infrastructure for which
priorities may be fixed based on their essentiality. Setting priorities for the construction projects
needed in the state in the aftermath of flood and other adverse natural calamities occurred recently
is an important step. Unless there is such a regulation or restriction is imposed for the time being,
extraction and use natural resources cannot be regulated. Priorities may be given for
reconstruction of damaged and destroyed houses, roads, bridges other public utility structures
need utmost priority. Construction of private residential buildings may be seriously monitored for
justifiable use of mineral resources. It is possible through necessary amendments in Panchayat

Building Rules, Mineral Concession Rules etc.

3Economic infrastructure is basic services that represent a foundational tool for the economy of a nation, region or city.Infrastructure can
include physical structures, systems, institutions, services and facilities. The following are common types of economic infrastructure
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Chart shows the relationship of disaster resilience and construction policy

Environmental
Destruction + Construction

Pre-Disaster Evaluation Disaster Post-Disaster Recovery
Mining
Construction
Mining Policy Construction Policy Environmental Policy Disaster Management Policy
Suggestions

This paper put forward specific suggestions in the wake of post disaster rebuilding activities

intensively taken up in the state, for the policy makers and for the general public. To those to the

Figure shows kinds construction environment

4{ Construction Environment )7

[ Economic Infrastructure ] [ Commercial J [ Residential J

Transporation
Safety and Resilience Commercial
Energy Industrial Productio
Financial Malls
Health and Education Shops
Culture Industrial Service
Technology Private Investments
Envirenment

Induvidual Houses
Flats
Villas

policy makers include [1] specific amendments and provisions to be made in Kerala Panchayat
Building Rules 2011 and Kerala Minor Mineral Concession Rules 2015 so as to enable the
executives of the state to impose necessary conditions for restricting unnecessary construction of
commercial and residential projects. [2] It can also be imposed through necessary executive orders
of time to time importance. [3] The general public can also judge whether the private construction
projects are of immediate necessity or not. The large scale and indiscriminate or illegal extraction
of mineral resource also can be prevented to a greater extent through it. [4] It is also to be
mooted that, the sustainable or green construction through reuse of building materials, energy

efficient components etc for the well being of the nature.
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Open Discussion

Prof. E. Kunhikrishnan [Environmentalist]

He pointed out the sites which have been visited by him, are affected by land subsidence,
development of cracks, widening of deep cracks even after the rain, the people around such areas
are still in the apprehension of further development of any major land destruction. It is necessary
from the part of scientific community and authorities to study in detail, about the possible after
effects of the present surface destruction and realignment, if happened. So that, the people residing
in the areas are to be set free from any unscientific agony. In areas like Pamba, the river is being
diverted in the sake of development suitable for pilgrimage season. The sand piled up due to the
river flooding has been removed in large quantity. Whether this is based on any specific scientific
study is not clear. Therefore, government should study the effects of flood in detail especially in
Idukki and Wayanad districts and also to evolve a master plan of development in these areas.
Similarly a proper communication to be given to the public and authorities so as to prepare will

before the next disaster.
Dr.G. Sankar [Consulting Scientist, NCESS]

There is a complex situation happened this time, with slash slides, soil piping etc have
aggravated the situation, and lots of juvenile pipes have been developed and caused for soil piping
and heavy soil slumping or erosion. In areas of thick overburden, like those in Thrissur and Waynad
areas, large acres of land has been sliding down. In th surface, the sliding at different areas of a
locality cannot be visible as they are connected, but when detailed studies, it all shows that they are
interconnected in subsurface. The movement is such areas are found rotational and maximum
damage has occur on its toe areas. In Wayanad big cracks are developed on toe areas. | suggest
that, the slope vulnerability of damage like landslides/slumping is more common on slopes of 24 to
30 degree gradient. Whereas, those areas of slopes exceeding this value, much erosion is common.
It is important to develop a practice of planting more” water loving plants/trees” on such areas to

reduce such damage.
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Dr. S.N.Kumar[Faculty, Dept. of Geology, University of Kerala]

A vast repository of data is now scattered in various organizations and institutions which
are useful in disaster management but they are not combined for effective use. Organizations like
NCESS, ISRO etc shall make these data available for the common public. Similarly Mapping shall be
done at a larger scale as presently only scale maps are available with us, which are not useful in a
significant level. How able we to get remote sensing data from ISRO although they claim that they
have high resolution data with them, but not available to anyone. As similar in case of highway
development and land acquisition method, why don’t the government to think about rehabilitation
or compensation for those people live in the highly potential areas of hazards or affected ones with

appreciable amount of compensation or total rehabilitation though some legislation.

As we study moral values in schools, why don’t we use disaster awareness in the
curriculum of school within the language syllabus instead of it as a separate one. In higher classes
like higher secondary, compulsory NCC/NSS to be implemented and through which such
awareness or training can be given. Even in the case of higher education, UGC instruct to include
disaster management in environmental science, but in the state of Kerala it has not been
implemented. The government has taken a major step that, further construction is not allowed in

the areas of disaster affected.
Dr. Sajinkumar([Faculty, Dept. of Geology, University of Kerala]

It is very important to get high resolution data for the benefit of disaster management.
ISRO does not have any data or resolution maps of Im resolutions they claim. There should be
some effort from the part of such organizations to develop high resolutions maps in this context, as
in the recent history of heavy flood in 89 and 90 Japan and Canadian space agency had 0.5m
resolution maps with them. So it is the peak time, that ISRO should develop such high resolution
maps in order to facilitate the policy makers and rescue team to effectively operate their activities

in any ind=cadence of hazards. He made 3 suggestions

[IT Make the policy makers and administrators about the urgent necessity of preparing cadastral
maps of 1:40000 scale [2] Include natural hazards and management in school level curriculum [3]
Bring all data on disaster management including high resolutions maps in to a common portal for

easy access to academics, administrators and policy makers
Prof. Rajan Gurukkal [Vice Chairman, KSHEC]

Prof. Gurukkal emphasized the need of solid scientific knowledge component in policy
making and environmental protection. He stressed the bridging up of cross disciplinary illittracy

exist among various sciences of environmental domains which is necessary to find solutions to
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many environmental issues. The techno-economic capabilities of every period has the tendancy to
modify the ecology of any region based on their requirement regardless of whether it affects the
environment or not. There are numerous reservoirs in the state, but there is no benchmarking of
the knowledge as to how much quantity of water inflow can lead to any risk based on various
alerts. And technicians do not bother about the social implications of these alerts. So, in response
to every phyiographicportios of the state, there shall be a geological benchmarking to be made, so
that various vulnerable levels of disasters of those regions are easily available to the public and
policy makers. In every place, the dominant economy prevail will determine the fate of the
environment and ecology. This is not limited to any smaller society. It is crucial to prioritize
whether the protection of wetland is important or the express highway is needed. Even in the case
of Gadgil Committee sittings held at grass root levels, the groups of vested interests or the
dominant economy group had the influence to modify the report as per their choice to some
extent. Every bill or legislation on environment related will have a fate of being negotiated for the
benefit of dominant economy. It is important to bring knowledge base to the hegemony of power

structure or policy makers.
Dr. T.S. Saju [Faculty, Department of Geography, SSUS, Kalady]

Any restrictions or legal enforcement of sensitive aspects such as those connected with
environmental protection particularly in human habitations can be adopted after arriving sufficient
consensus of the matter among the general public. This aspect is significant in the case of Prof.
Madhav Gadgil Committee report also, in which the implementation of the committee
recommendations in areas of human settlements can be ideally done only after giving sufficient time
to the people of the region so as to equip the public to reach to a consensus and voluntary
cognizance of the contents of the committee. It should have been operated from the grass root
level after educating the common man about the necessity of environmental protection based on

the recommendations of the committee.
Dr. H.M. Sabeen [Faculty, Government College, Kariavattom]

Encroachment of river banks and water resource basins have become a common practice
in many regions of the state since the state is enriched with its 43 rivers and its distributaries. Such
vulnerable areas to be identified and the practice of encroachment should be arrested or removed
as the highest priority. Rehabilitation of people from regions vulnerable to disasters has become a

necessary approach.
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Dr. Vinayachandran [Senior Hydrogeologist, CGWB]

About 6 lakhs hecatares of paddy field has been converted and most of this is now
reclaimed or modified areas for development during the last few decades. Study should be carried
out based on the vulnerability map available at present, so as to find out the minimum level of

rainfall sufficient to destablise any geographical regions
Dr. Nizamudheen [Director, State LandUse Board]

As the state does not have a land use policy as its own and area limitation of the state
outside the ambit of vulnerable regions and the catchment areas of 43 rivers, there is urgent need
for evolving a scientific as well as a practical land use policy in the geographic context of the state.
River pits are unscientifically executed in most part of the state over the years without any
consideration of specific terrain specialties. We are in need of local scale or Ward level mapping
for preparedness of vulnerable areas. Since satellite data does not contain any detailed structures
or roads and other specific details while Google maps cannot be taken as a legitimate document,
the options or resources like those from ISRO high resolution data should be made available for
use. In case of infrastructure developments, road construction is in many places cut across or
blocking the free channels of first order rivers mainly over the over the flanks of Western Ghats.
Moreover, in the physiographic peculiarity of the state, our highways are cutting/blocking at many
places, all rivers which are having a E-W flowing trend. Make awareness to the local LSGs to work
and conserve second or third order stream network. Artificial recharging of all wells and ponds are

also found to be very effective in many places.
Dr. Shibu K. [Faculty, Environmental Engineering, CET]

There should be integration of study reports and findings of different areas pertaining to
environmental studies. Environmental engineering and environmental science are the two
disciplines which should work in tandem with each other. Many solutions put forward by them
although ideally suitable for solving out local issues are neglected or underutilized by the

government executive departments or policy level.
Dr. Salom Gnana Thangam [Faculty, Dept. of Environmental Sciences, University of Kerala]

Agricultural practices shall be done according to the terrain characters as well as hill slope
terraced cultivation. Crop or cultivation practices need to be reconsidered in the context of the
current disaster affected regions of the state. Many agricultural practices are not in accordance

with the terrain or landscape peculiarities, especially over the flanks of Western Ghats.
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Dr. N. Krishnakumar [Principal, Maharajas College, Ernakulam]

Many land slide areas are un-stabilized and are still vulnerable for further disturbances.
Immediate studies are required to identify the current vulnerability arisen in post flood scenario or
landslides. People are advised to keep away from such vulnerable areas especially in their

engagement in agricultural or construction practices so far followed.
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