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PREFACEL

Union of Geographic Information Technologists (UGIT), Department of
Geography, Bangalore University, Bangalore has been engaged in teaching,
research, organizing seminars, workshops, traming programs, national and
International conferences.

The Western Ghats, Older than the Himalaya mountains, the mountain chain of
the Western Ghats represents geomorphic features of immense importance with
unique biophysical and ecological processes. The site’s high montane forest
ecosystems influence the Indian monsoon weather pattern. Moderating the
tropical chmate of the region, the site presents one of the best examples of the
monsoon system on the planet. It also has an exceptionally high level of biological
diversity and endemism and 1s recognized as one of the world’s eight ‘hottest
hotspots’ of biological diversity. The forests of the site include some of the best
representatives of non-equatorial tropical evergreen forests anywhere and are
home to at least 325 globally threatened flora, fauna, bird, amphibian, reptile and
fish species.

Over the past decade, there has been an increase 1n the frequency and severity of
hazards such as droughts, flooding and cyclones. The mmpacts of disasters on
development, poverty and vulnerability have led to calls for improving disaster
resilience. At the same time, the existing methods and tools of disaster risk
reduction, and climate risk management in particular, provide powerful capacities
for substantially reducing risks and adapting to climate change. There 1s emerging
evidence that disaster resilience has been effective in saving lives and protecting
infrastructure, livelihoods, social systems and the environment, and that building
disaster resilience 1s more cost-effective and sustainable than the present
combination of disaster relief and development aid

It 1s in this context, UGIT, Department of Geography, Bangalore University has
started a new MSc. Natural Disaster Management to equip our future generation
to mitigate Disaster and preparedness for Disaster. The UGIT and Department
of Geography has been dynamically engaged in disaster preparedness and
response operations m-order to minimize or address issues of climate change.
We also endeavor to develop safer communities resilient towards disasters by
strengthening mstitutional/ individual capacities, building partnerships, identifying
the disaster risk management needs, and mainstreaming risk reduction measures

I our projects and programs.
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ABOUT THE INSTITUTL

Bangalore University 1s located in the Garden City of Bangalore aptly hailed as the “I.T.
Capital of India”, was established 1n July 1964 as an offshoot of the University of Mysore,
primarily to include institutions of higher learning located in the metropolitan city of
Bangalore and the districts of Bangalore, Kolar and Tumkur, which eventually became a
separate university. Initially, the two premier colleges of the city, the Central College (CC)
and the Umversity Visvesvaraya College of Engineering (UVCE) formed the nucleus of
Bangalore University.

According to QS Unversity Ranking: BRICS-2016, an international agency ranked
Bangalore University at 151" position amongst BRICS nations. As per Hansa Research
Survey 2016 published in THE WEEK-May 29, 2016 issue, Bangalore University is
ranked at No. 15 in the Top Multi-disciplinary Universities at All India level, at No.9 in
the Top State Multi-Disciplinary Universities, No.5 in the South Zone and No.l in the
State of Karnataka.

The mception of P.G. Department of Geography was in the year 1974-75 in the central
college campus, Bangalore University. Dr. H.N. Narasimhaih the then hon’ble Vice-
Chancellor and Prof. M.S. Shanthaveeraiah were behind the establishment of the
Department. The Department grew mitially under the stewardship of Dr. C. Naganna, the
first Head of the Department. Then Dr. Daksha C. Barai was heading the Department.
Later, rotation of chairmanship had been introduced.

The Department offers M.Sc. in Geography, M.Sc. Geoinformatics (Self-financed
scheme), M.Sc. Natural Disaster Management (Self-financed scheme), P.G. Diploma in
Geomformatics (Self-financed scheme) and Ph.D. Programmes. There 1s a greater demand
for the graduates from this Department and so 1s the Demand for the courses too. Since
mception 47 Ph.D., degrees have been awarded from the Department.

The Union of Geographic Information Technologists (UGIT) 1s the global organization
representing geographers from public and private sectors and from Universities. The
UGIT 1s dynamic on many fronts: from the spreading of geographic research to the backing
of geographic education and support with international organizations. Its head quarter 1s at
the Department of Geography, Bangalore University, Bengaluru-56. The Union 1s
registered academic body under Societies Registration (Regd. No. SOR/BLU/DR/955/08-
09). The main aims of the union are to enrich, spread and utihzation of the spatial
technologies; to publish, promote and develop the use of resource, curriculum, teaching
and learning materials; to popularize the Geographical Information Science and its varied
applicability among the academicians and educationists in India and in the World; to save
mother earth from various geo-eco hazards through enhancing these technologies; to
organize conferences every year; to publish peer-reviewed research journal comprising
research articles in the subject area every twice 1n a year.



ABOUT THE TRAINING PROGRAMME

Ba ound

The Western Ghats are iternationally recognized as a region of immense
global importance for the conservation of biological diversity, besides containing
areas of high geological, cultural and aesthetic values. The Western Ghats run for
1,600km 1n parallel with India’s west coast, from Gujarat right down to Tamil Nadu
at the tip of the subcontinent. It 1s, or was, a picturesque landscape of serene valleys,
steep gorges and virgin forests. Yet, recurring floods and landshides in the mountains,
hills, and areas downstream (between the Ghats and the sea) show that India must
rethink its environmental law to balance the needs of nature and humans. The
mountains are teeming with life. Though they cover only a small part of India’s total
land area, the Ghats are home to more than 309% of the country’s species of plants,
fish, reptiles, birds, and mammals, including both wild elephants and tigers. Its
combination of unique species and habitat loss means UNESCO has recognised it as

one of eight global “hottest hotspots” of biodiversity.

Climate change 1s already having an obvious impact, with unprecedented rains
1 monsoon seasons and severe drought and dry rivers in summer. And as the human
population has grown, people have chopped down the forests and replaced them
with spice, tea, coffee, and rubber plantations. Thousands of illegal stone quarries
now also operate in the Ghats, where mountainsides are demolished to generate
stones and sand for the construction industry. Deforestation and the use of highly
destructive explosives mean these areas are prone to increase seismic tremors and

landshdes.

In this perspective, the online training programme was organized, 1t will give an
1dea of recent trends mn climate change and its impact on disasters. Also, the
application and advancement in the field of Geospatial technology to minimize the
disaster effects. The onlne training programme was intended for Researchers,

Academicians and other stakeholders working i this subject area.



Objectives

At the end of this course, participants were able to:

. Know the importance and value of the Western Ghats
o Understand the various aspects of physical environmental impacts.
. Gather knowledge about Geospatial technology and other advanced

technologies to study the natural and anthropogenic Disasters in the Western
Ghats.

. Know about the various method of assessing and evaluating disasters and its
susceptibility, vulnerability and risk.

. Assess the environmental impact and ecological imbalance

o Prepare different zonation mapping for environmental mitigation and
conservation plan.

o Create awareness to develop a disaster risk-free - eco-friendly environment.

Mode of Training Platform

Zoom Link for participation for all three days of the program

Day 1 (23 Feb, 2022):

https://zoom.us/}/934089987 232 pwd=VWRkbW1]S5zQ5TUO03SFpRenU2Snh]dz09
Meeting ID: 934 0899 8723

Passcode: 821935

Day 2 (24 Feb, 2022):

https://zoom.us/1/97268211091 2pwd=RDhaNUpRSOozend GSytuaGNwelhkWQT09
Meeting ID: 972 6821 1091

Passcode: 415898

Day 3 (25" Feb, 2022):

https://zoom.us/j/97606970251 Ppwd=MnVDbWgvWIR0eEANbFdSQIBIVVEwWQT09
Meeting ID: 976 0697 0251

Passcode: 969027

Live on YouTube
Day 1: https://youtu.be/yONfYSVslaU

’) YO[I Day 2: https://youtu.be/Jddr-AOO-Rk
Day 3: https://youtu.be/OVI.2TzelavM



https://zoom.us/j/93408998723?pwd=VWRkbW1JSzQ5TU03SFpRenU2SnhJdz09
https://zoom.us/j/97268211091?pwd=RDhqNUpRS0ozendGSytuaGNwelhWQT09
https://zoom.us/j/97606970251?pwd=MnVDbWgvWlR0eEdNbFdSQlBlVVEwQT09
https://youtu.be/y9NfYSVsIaU
https://youtu.be/Jddr-AOO-Rk
https://youtu.be/OVL2TzelavM

Programme Schedule

Inaugural Session
2:00 - 2:05 Dr. Abhishek M] Welcome Address
Guest Faculty, Department of Geography,
Bangalore University

2:05-2:30 Prof. Ashok D. Hanjagi Keynote Speech
Chairman,Department of Geography Bangalore
University

2:30 - 2:35 Prof. M. Kotresh Guest of Honour
Registrar, Bangalore University

2:35-2:45 Prof. Venugopal K.R Inaugural Address
Hon’ble Vice-Chancellor Bangalore University

Technical Session I

2:45-3:10 Dr. H.R. Venkatatesha Suitable Industrialisation plan for
Director Sensitive Western Ghats region.
Acharya Bangalore Business School

3:10 - 3:15 Interactions, Discussions, Q & A session

3:15-3:40 Mr.N.Karpoorasundarapandian Vulnerability Profile Western Ghats
Young Professional, NIDM

3:40 - 3:45 Interactions, Discussions, Q & A session

3:45-4:10 Dr. C.M. Lakshmana Population Development and Environment
Professor - Regional issues and challenges
Institute for Social and Economic Change

4:10- 4:15 Interactions, Discussions, Q & A session

Technical Session I1

2:00-2:35 Dr. K. Kumaraswamy A study on the Natural Disasters in the
Emeritus Professor, Bharathidasan University Western Ghats of Tamil Nadu

2:35-2:40 Interactions, Discussions, Q & A session

2:40-3:15 Dr. Prabhakar B.C Conserving the vitality of Western Ghats:
Former Professor and Chairman need for synergised efforts
Bangalore University

3:15-3:20 Interactions, Discussions, Q & A session

3:20-3:55 Dr. Ali Raza Moosvi How ‘natural’ are Natural Disasters in
Professor Anthropocene” with reference to Western
Central University of Karnataka Ghats region”

3:55-4:00 Interactions, Discussions, Q & A session

Technical Session III

2:00-2:25 Dr. M. Savurirajan Anthropogenic impacts on flora and fauna
Project Scientist-B in the biodiversity hotspot of Western
National Centre for Coastal Research Ghats.

2:25-2:30 Interactions, Discussions, Q & A session

2:30-2:55 Dr. Shivakumar Naiklal Disaster impact Assessment on Western
Scientist, KSNDMC, Bengaluru Ghats

2:55-3:00 Interactions, Discussions, Q & A session

3:00-3:25 Dr. Ravindra G. Jaybhaye Shattered lives in restless
Professor Western Ghats: Need of Disaster Risk
University of Pune Reduction.

3:25-3:30 Interactions, Discussions, Q & A session

Valedictory Session

3:30- 3:40 Prof. Ashok D. Hanjagi Concluding Remarks
Chairman, Department of Geography, Bangalore
University

3:40- 3:50  Prof. Nandhini Valedictory Address
Professor

Department of Environmental Science,
Bangalore University
3:50-4:00 Dr. Nichitha Vote of Thanks
Guest Faculty, Department of Geography,
Bangalore University




Prof. Ashok D. Hanjagi

Department of Geography
Bangalore University

Highhghts:

v UNESCO
announced 1n
2012, Western
Ghats 1s one of
the biodiversity
hot spots 1 the
world.

v It is an ecological
fragile ecosystem.

v Due to many
anthropogenic
developmental
activity damage
the western Ghats
environments.

v To safe guard and
protect the
Western Ghat,
Strict polices to
be imposed and
strengthen the
existing acts like
Environmental
Protection Act -
1986, and

lational Green
Tribunal (NGT) -
2014

Prof. Ashok Hanjagi gave a keynote talk on “Causes and threats of
biodiversity loss in the Western Ghats”. He emphasizes the past and
the present status of Western Ghats environment and its ecosystem.
Due to developmental activity how, this area has been modified and
destroyed 1n various places. Such as hydel power plant, road and
rallway transportation, unchecked agro-chemicals, and dam
construction (Linganamakki dam, Kali and Sarawathi) which shows
there 1s threat increasing in this region. Ongoing projects also create to
damage this ecology and environment. So, this fragile ecosystem due
to anthropogenic impacts the Western Ghats 1s really at the dangerous
zone. Power generation supply towards urban and mdustrial areas.
Urbanization 1s slowly increasing; also, agricultural expansion has
destroyed most the forest areas and its biodiversity. Tourism activities
causes more anthropogenic impacts (construction of resorts, hotels
and other recreational places).

In recent days forest fires are highly affected in the Western Ghats
region during summer season. High mountain forest ecosystem 1s
mfluencing the whole monsoon system and weather pattern. Due to
global warming and climate change most of the nature induced
disasters are happing, such as flood, landslides, and soil erosion. Last
five years frequent floods and landslides were happened in this region
especially in Kerala and Karnataka. Due to this several population and
mfrastructures damage, importantly sever biodiversity loss.

Prof. Ashok stated that similar condition exists, this region fully will
get destroyed, so need to take proper monitoring and
mitigation/proper conservation and management plans.

Key take away points from the topic:

v" Any one should understand the basic nature of Western Ghats
and 1t’s important to form a suitable climatic condition.

v Current status of environmental degradation and biodiversity
loss due to natural and anthropogenic activity.

v Implementation appropriative protection and conservation

The extraction of fuel-wood and

fodder constitutes a significant and
pervasive consumptive use within the
Western Ghats,

Overall, extraction of wood from both
live and dead plants representsa
serious threat negatively affecting
canopy gaps, regeneration (lower fruit
and seed production), stand density,
basal area and population structure.

Extraction also results in the local
extinction of overharvested, preferred
species. There is significant habitat
degradation for the first several
hundred metersinto most forest
fragments in the Western Ghats.

10



Dr. H.R. Venkatatesha
Director

Acharya Bangalore
Business School

v’ Impacts of
industrialization,
materialization and
commercialization.

v Focused on small
and micro scale
industries.

v Ecotourism

v Smoke free
industries

v’ Organic Farming -
chemical free
agriculture system.

Dr. H.R. Venkatatesha delivered a talk on “Swtable Industrialisation
plan for Sensitive Western Ghats region”. He stated with the “Small 1s
Beautiful” when it comes to Western Ghats, 1t 1s always small, medium
and micro scale mdustries are dominant. While selecting such
mdustries one should be careful m the aspects of culturally,
ecologically and commercially, also need to be promoting local
knowledge. The strong opmion that if they are educated properly,
they would add to the wealth of the forest. Pressure to
commerclalization, materialism and consumerism. Another industrial
and commercial activity promote eco-tourism in the Western Ghats.
It brings income to the locals and creates the smokeless industries, also
generates employment.

Further he emphasizes the organic farming, which means pesticides,
msecticides and chemical fertilizers free agricultural farming
mechanism. Due to over utilization of chemical and other fertilizer
land and water system will get polluted. Another important aspect 1s
defunct mdustry paraphernalia (Slurry pipes), it could be used to
transport water and supply in the agricultural areas. Western Ghat 1s
known for heterogenous forest which grown naturally, so need to be
stop deforestation. During the afforestation programme need not to
plant acacia and other water consuming plants i the mountain’s
region, which collapse and make worse the environment. Also, he
addressed mining and dam projects and 1ts impact in the western ghats.

Concluded with the possible small scall industries such as ecotourism
and organic farming. Also need to be educate and promote the local
people to mvolve in the ecofriendly manufacturing imdustries with
employability.

Key take away points from the topic:
v Educate the local people about eco-tourism and its relevant
environmentally friendly industries.
v" Industrial activity without spoiling the environment.
v More focus on smoke free industries.

* Planting Acacia

10 AvOId....
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Mr.N.Karpoorasundara
pandian
Young Professional,

NIDM

Highlights:

v Western Ghat 1s
the Greater
escarpment of
India.

v Susceptibility X
Vulnerability =
Risk

v Decadal Land

cover C hElIlgt" S

v Forest Fire

Mr. N. Karpoorasundarapandian present a talk on “Vulnerability
Profile of Western Ghats”. He explains the basic profile of the
Western Ghats and 1ts unique characteristics. The most significant of
WG it’s the greater escarpment of India. He describes and
differentiated the vulnerability and hazard. The hierarchical structure
of disaster like vulnerability, hazard, exposer, respond and risk. Also
discussed various vulnerability types such as physical, social,
economic, environmental and its coping and adaptive capacity.

He demonstrated various case studies related to susceptibility,
vulnerability and risk factors i the different pars of the Western
Ghats. Also discussed decadal land use and land cover changes (1985-
2015) and 1ts mmpact, mostly changes on agriculture, forest and
plantation.

Further Mr Karpoora talk about the rainfall and 1ts impacts; along with
long-term forest fire in the Western Ghat region since 2008-2016 and
its spatial distribution. He concluded with the Western Ghats 1s more
prone to natural and anthropogenic hazard, which has to be monitored
and assess periodically

Key take away points from the topic:

v Basic understand of Vulnerability, Hazard and Risk.
v General profile of the Western Ghats.
v Vulnerability and Risk Analysis.
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Lecture III

Dr. C.M. Lakshmana
Professor

Population Research
Centre (PRC)
Government of India,
Institute for Social and
Economic Change (ISEC),

Bengaluru-560072

Highlights:

v Increased Annual
rate of
deforestation 1n

WG

v Main threats to
WG biodiversity:
Pollution,
biological
resource use,
residential and
commercial
development,
dams and other
natural systems
modifications.

v Study says 33%
of the biodiversity
of the WG will be
lost by 2020 due
to climate change
and other
anthropogenic
activity

Dr. C.M. Lakshmana delivered lecture on “Population, development
and environment: Regional Issues and Challenges”. He started with
how interrelated aspects of population and development have in place
to the resource degradation and environmental pollution. There are
two major factors playing important role in this such as proximity
causes and utility causes. The rapid and over population causes further
damage to the ecosystem and its biodiversity, human health and well-
being. The rapid urbanization and industrialization, due to that major
development projects and their implications are the environmental
problems.

Further, he discussed about overview of global population and 1its
distribution. Specifically focused on urban population in the southern
states which shares the Western Ghat regions. In which Bangalore
(35.749%) and Trivandrum (10.599%) areas are the dominating urban
population regions with i the Western Ghats. Also explained the
development versus environmental degradation m India. The data
clearly shows shrinking of arable land in the west and southern parts.

Also, he highlights the encroachment in the Western Ghats due to the
over population. Estimated around 50 million people were living in
these regions. The population in the Western Ghats 1s increasing with
the rate of 2% every year, that resuling immense anthropogenic
pressure 1n the buffer zone of Western Ghats.

Key take away points from the topic:

v" Impact of over population, urbanization and industrialization in
the Western Ghat region.

v" Similarly, it causes over exploitation of the natural resources for
the human need.

v

Western Ghats faces threat to encroachment

PN g s Do e e
o W Ay
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Prof. K. Kumaraswamy
Emeritus Professor
Department of Geography
Bharathidasan University

v Geospatial
technology a tool
for decision
making

v Multi- hazard
Mapping

v

Prof. K. Kumaraswamy gave a lecture on “Geospatial Technology in
Natural Disaster Studies in the Western Ghats of Tamil Nadu”. He
started with the basics of Geolformatics and 1its advantages in disaster
related studies especially in Western Ghats. And emphasize the need
for sustainable development mn these regions. He listed out the major
disaster of the Western Ghats such as landshdes and flooding, Land
use changes - urbanization-industries-plantation and illegal cropping,
forest fire, illegal mining, transport, deforestation, mountain tourism,
and encroachment of forest land and poaching of wild life.

Further he explained the major and frequent disaster events in the
Western Ghats region such as landslide and floods. Followed by he
described and shown the various case studies related to 1t. The Nilgir
and Munnar landshdes are highlighted. Also shared the required data
base and sources of data to study the multt hazard mapping and
zonation.

The multi hazard assessment based on physical, environmental, socio-
economic aspects and 1ts impacts. Fially concluded with the
application geospatial technology m the multt hazard mapping 1s
mevitable and it helps to take quick decision-making during disaster
time.

Key take away points from the topic:

v Application Geoinformatics and related domines in hazard
assessment.

v Techniques of multi hazard mapping and zonation

v Geospatial technology has key to find the best solution for
natural and anthropogenic disasters.

TAMIL NADU
MULTI HAZARD RISK ASSESSMENT

TAMIL NADU n—
MULTI HAZARD ZONATION

Prof K Kumaraswamy

14




Dr. Prabhakar B.C delivered a talk on “Conserving the vitality of
Western Ghats: need for synergised efforts”. He started with the
present-day global challenges, that are development and environment.
Here comes the major challenges like better materialistic comfort to
providing basic sustenance versus caring for our natural surroundings.
Followed by sustaimnable development goals, out of 17 SDG, six are
directly related to environment such as life on land, chimate action,
Dr. Prabhakar B.C responsible consumption & reproduction.

Former Professor and

Chairman He emphasizes the geological importance of the Western Ghats,

Department of Geology because 1t’s formed during the breakup of Gondwanna supercontinent

Bl Univemly ~ 150 million years ago. Also, it has various natural and spectacular

landscapes such as escarpments, plateaus, valleys, gorges, hill ranges,

chiffs - natural wonders and reflects the geological, structural and
weathering process. These are one-way other way make important

Highlights: influential factor for the natural disasters like landslide, earthquake,

and floods.

v Geological
importance in the Further Prof. Prabakar discuss about the importance of biodiversity
AU ERTnvive il | richness in Western Ghats and it challenges. Continue that he explains

the human induced hazards and consequences. Concluded with the

v Due to many east or west, north or south throwing environmental norms n to air 1s
geological and the order of the day in India! - because no fear of law and population
structural pressure. In addition to that, we have not fully realized the vitality of
formation causes Western Ghats yet, for our sustenance and well-being. And should be
for the Natural realize before 1t 1s too late - because recovery time may be hundreds
disaster in WG. or thousands of years

v Constant Key take away points from the topic:

monitoring and

guarding against

damage to WG. v

v" Understand the geological and environmental relationship
towards better living.

v The biggest and
Unique biosphere
zone 1n India.

View Options v

Landscape

v’ Synergising the
conservation

* Some of the spectacular
Cff()l‘tS landscapes: Escarpments,
plateaus., vallyes, gorges, hill
ranges, cliffs — natural wonders
and reflect the geological,
structural, weathering processes.

« Sites of immense aesthetic value
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Prof. Al Raza Moosvi
Professor

Central University of
Karnataka

Highlights:

v High biodiversity
and endemism

v Understanding
‘Anthropocene
the recent age of
man.

v The
Anthropocene 1s
supposedly a
golden age for
humankind.

Lecture III

Prof. Ali Raza Moosvi gave a lecture on “How ‘natural’ are Natural
Disasters in Anthropocene” with reference to Western Ghats region”.
He emphasizes the growing imeline from capacity to hazard and make
understand the connectivity and relationship between each other. He
showed and explamn the various vulnerability maps from the
vulnerability atlas of India 2019 (Gol) such as Landslide incidence
Map, Flood hazard map, cyclone occurrence map, thunderstorm
icidence map, earthquake hazard map, and wind hazard map. With
the special case study of Kerala flood (A result of poor Dam
management) and Ockhi (Dec 2017) & Taukta (may 2021) cyclones.

Also, he discussed, how ‘natural’ are these hazards. Stated with the
question like are they the result of normal geomorphic or geological
agents? Are they the result of a natural imeline and time cycle?

Further explamed the idea of Anthropocene from Conrad to Orwell.
A geographical concept that 1s rooted 1n the 1dea of possibilism where
humans believe that they are free to act in world without consequences
because natural control that 1s determinism. Finally, he concluded that
human have been impacting the earth in many harmful ways such as
human impact on biodiversity, increases in global rates of extinction,
changes m dramage pattern and chmate change with reference to
Western Ghats. It is across subject matter; how do we integrate human
knowledge and try to make sense. We don’t realize the earth nature
and we have lost the ability to listen to what the earth 1s saying.

Key take away points from the topic:

v" How mankind evolved, developed and sustained in the earth.
v" The hazards formed the results of geomorphic and geologic

Disasters

in Anthropocene”
Some thoughts with reference to

Western Ghats region”

Ali Raza Moosvi
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Dr. M. Savurirajan
Project Scientist-B
National Centre for
Coastal Research

Highhghts:

v The WG is a
home of global
threatened flora
and fauna.

v This region is
more vulnerable
due to
anthropogenic
activity.

v WG consists of
national parks
and sanctuaries.

v’ Elephant
conservation and
relief camps

v’ Tiger reserve

Dr. M. Savurirajan gave a talk on “Anthropogenic impacts on flora
and fauna in the biodiversity hotspot of Western Ghats”. He started
with overview and general glance of WG and its hottest hotspots. It 1s
a home of at least 325 globally threatened flora, fauna, bird,
amphibian, reptile and fish species. Highlighted the endangered
species such as the lon-talled Macaque, Nilgiri Tahr and Nilgiri
Langur are unique to the area. Also explain the habitat loss due to
anthropogenic activity, there were many private plots of land which
had many trees, but these have been turned mto housing complexes
or tourist resorts.

He discussed the natural causes like climate change, which causing
stronger and more erratic rainfall with recurrent floods in the low-lying
areas. The impact of climate change, unpredicted rainfall in monsoon
seasons and sever drought and dry rivers in summer. All this makes
flooding more sever, as deforestation m the catchment area, river
reduces the lands’ ability to retain water.

The major anthropogenic activity and its impact i the WG are
livestock grazing, illegal hunting, human-wildlife conflict, extraction of
forest products, fuelwood and food extraction and plantation. Further
he emphasis the Asian elephant conservation in WG with its various
management practices. Similarly, tiger reserves also equally important
mn this region. Also, highlighted the threats to vegetation in WG, from
1920-1990, 409% of original natural (native) vegetation was lost. Finally
concluded with the best solution to conserve the biodiversity i the
WG.

Key take away points from the topic:
v" Western Ghats natural capacity and vital role in the ecological
balance and enrich the biodiversity.
v" How human or anthropogenic activity collapses / threaten to the
WG environment.
v Understand the man-animal conflict and its protection and
conservation management.

Asian Elephant conservation in
Western Ghats

* The Western Ghats including 25% of the global population of Asian SR %
Elephants. ¥

+ Major threats to the long-term conservation of the elephant include
further fragmentation of habitat, continued poaching of bulls for ivory,
and escalation in human-elephant conflicts resulting in public
antagonism toward the species.

«  The fragmentation of habitat occur due to various reasons.

+  Anthropogenic pressure in the form of overgrazing by scrub cattle and
firewood collection by people that severely degrade the natural |

. Savurirajan M
habitats

F and ts imp

- fore
+  The goals of management should thus be to: (1) consolidate habitats
and preserve corridors to avoid further fragmentation; (2) take steps

through integrated land use planning at the landscape level to reduce
human-elephant conflicts; and (3) build up a demographically and

viable elephant by the tusked males
from ivory poaching.
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Lecture 11

Dr. Shivakumar Naiklal
Scientist, KSNDMC,
Bengaluru

v’ Vulnerability
overview of
Karnataka

v Working
principles of
Weather
monitoring station
designed by

KSNDMC.

v Detailed rainfall,
flood analysis,
frequency and its
patters.

Dr. Shivakumar Naiklal delivered a lecture on “Disaster impact
Assessment on Western Ghats”. The lecture was started with historic
(1900 - 2009) disaster events and its types, such as
Hydrometeorological (78.4%), Geological (12.1%), and Biological
(11.39%). Followed by the overviewed the vulnerability of Karnataka
states natural disasters. 80 % of the area 1s prone to drought,
Earthquake (229%), cyclone and heavy wind (249%), coastal erosion and
tsunami threat (359 km long coast line).

He demonstrated and explain the functionality of weather monitoring
station network designed by KSNDMC. The hydro-meteorological
hazards are recurring very frequently and with increased in the strength
of the SW monsoon and distribution of rainfall. Due to this frequently
flood events are common. Further he explamned the flood forecast
system 1n the western ghats region. Also discussed the utilization of
high-resolution hyperspectral data (Sentinal 1- synthetic Aperture
Radar - SAR) in the i1dentification of flood affected and mundation
areas during the flood scenario.

The landslides are also an important disaster event in the WG areas
during the monsoon season, which leads the slope saturation by water,
decreased the effective cohesion and generate the hydrostatic pressure
mn the soil profile allowing significant slope failures. Human induced
mass movement subjecting a slope to a load that exceeds its ability to
resist movement. The proper disaster assessment to be carried in the
frequent disaster occurring regions, forecast and predict the
vulnerability scenarios and prepare the appropriate managements
plans.

Key take away points from the topic:
v" Historic disaster events and its impact.
v" Natural Disaster overview of Karnataka state.
v Rainfall and flood forecasting, prediction and assessment of
flood inundation.

W View Options v

DISASTER EVENTS (1900-2009)

Disaster Decades
Types

Decades

1930 1940 1950 1960 1970 1980 1300 2000  Total
39 49 & 4 9 89 8 09

Hydro 7 72 120 232 463 776 1498 2034 3529
Meteorological

Geological 37 s2 60 88 124 232 325 354

Biological 3 4 2 3 64 170 381 612

99 112 176 294 388 964 1900 2720 4495
Total

Significant increase
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Dr. Ravindra G.
Jaybhaye
Professor
University of Pune

Highlights:

v The Western
Ghats: Rich in
biodiversity and
Cultural heritage

v’ Ecological fragile
area

v Man-animal
conflict

v Disturbance
mndex

v’ Forest
vulnerability
mdex

v’ Disaster risk
reduction

Dr. Ravindra G. Jaybhaye gave a speech on “Shattered lives in restless
Western Ghats: Need of Disaster Risk Reduction”. He started with
an overview of Western Ghats, and 1ts unique physical characteristics
and cultural heritage (historic structures). The biodiversity,
hydrological function, climate and climate change has playing
mportant role m the WG. Hence, WG faces lots of ecological
disturbance and biodiversity loss. It contains exceptional levels of
plants and animal diversity and endemicity, around 52 of tree species
and 659 of amphibians are endemic.

The economic importance of the WG 1s rich m 1ron, manganese and
bauxite, medicinal plants and spices. Forest based industries and non-
timber forest products (NTFP). At the same time, the developmental
activity and 1ts related substance will damage and spoil the
environment. The plantation activity 1s source of fragmentation of
natural habitat, and encroachment by human settlements. The
unrestricted use of agrochemicals causes serious damage to aquatic
and forest ecosystem. Hydropower projects and large dams in WG
resulted i environmental and social disruption.

Further Dr. Jaybhaye discussed man-wildlife conflicts with the case
study of Junnar forest division between (2008-2014). Also, he
explamed the calculation and mterpretation disturbance index.
Distribution of forest vulnerability index and their impacts. He
discussed the global natural disaster raise with i last 50 years, India 1s
the third country m the world m terms of the number of natural
disasters. The case study of Kerala flood and its impacts were shared.
The final statement of the lecture was, to concentrate the disaster risk
reduction, reduce the main-animal conflicts and the protect the
environment throw appropriate policy.

Key take away points from the topic:

v Understand the physical and cultural relationship in the
Western(Zhats.

iew Options

It running parallel to the west coast of India from the Tapi
river in the north to Kanyakumari in the south and forms
the western boundary of the plateau.

It extends from 8° N to 21° N latitudes, 73° E to 77° E
longitudes for around 1600 km. and its width varies from
about 50 kms in the north to nearly 80 kms in the south.

.~ Rising up from a relatively narrow strip of coast at its
. western border, the hills reach up to a height of 2800 m
~ ' before they merge to the east with the Deccan plateau at
., an altitude of 500-600 m. Its average altitude is 900mts to
1100mts from MSL.

Geography SPPU

It forms almost a continuous wall and can be crossed only
through gaps.
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Valedictory Address

Prof. Nandini N
Professor
Bangalore University

Concluding Remark

Prof. Ashok D. Hanjagi
Chairman, Department of
Geography, Bangalore
University

Prof. Nandini N delivered the valedictory address in the “Natural
Hazards and Anthropogenic Impacts in the Western Ghats” training
program. Every important concern about loss of biodiversity, climate
change and loss of natural resources especially in the hotspot of the
Western Ghats. Highlighted the human mterferences, habitant loss
development activity take place the cost of biodiversity. Because of the
human activity, encroachment for settlement, agricultural purposes
and mining. Due to that several environmental issues such as
destruction of land, emission, uprooting of trees, loss of native species
and changes i the land use pattern. In this cause need a better
sustainable management practice mcludes mmplementation and
monitoring and make policies. As the role of academician and young
researchers to know what are the legislations that enforced and how it
1s getting amended. Also know who has implemented and monitored.
Think to develop an eco-friendly environment through sustamable
manner.

Prof. Ashok D. Hanjagi concluding remark of the three days “Natural
Hazards and Anthropogenic Impacts in the Western Ghats”. Western
Ghats 1s Green Gold Land, fragile ecosystem biodiversity rick hot spot.
He summing up three-day lectures and discussed the important aspect
of biodwversity, chimate change, natural hazard, human - wildlife
conflicts. This 1s the time every one of us think and join together to
safeguard our one and only the Western Ghats and its biodiversity
richness for the future generation. Prof. Ashok thank all the resource
persons for their valuable and informative talks. Also, thanked the
NIDM and Bangalore umversity authorities for their tremendous
support to successfully complete the programme.
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How to protect the western Ghats

India’s 1950 constitution claims that protection of the environmentis a fundamentalduty of
every citizen, and though it does not explicitly contain a right to a clean environment, legal
authority for environmental law-making is derived from the document.

Over the years, the country's central government has enacted various 'aws that are applicable to
the Western Ghats:

*  the Environment Protection Act 1986,

* the Forest Conservation Act 1980,

* the Blodiversity Conservation Act 2002 and so on.

* National Grean Tribunal (NGT)in 2014

Some of the major floods in the past couple of years happened after dams were opened, letting
water flow downstream into another area.

Similarly, discussions over climate change and environmental law-making should
involve more grass-root level participation. For most people, poverty and earnings
still matter [nore than cdiimate mitigation or adaptation. Hence people’s perception
should be moulded to recognise and realise how deforestation or climate change
impacts their daily life. To protect the Western Ghats, what we require is an attitude that
recognises the significance of these mountains, and that will involve specific laws.
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-

SUSTAINABLE
INDUSTRIALIZATION PLAN FOR
SENSITIVE WESTERN GHATS

WHAT INDUSTRIES?

* Small is Beautiful

* Promote Local Knowledge
* Mango pickle
* Sandal wood carvings
* Bamboo products
* Cane product
* Forest produce- Tribal
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Natural Hazards and
Anthropogenic Impact in the

Western Ghats
VULNERABILITY PROFILE

OF

WESTERN GHATS

N KARPOORASUNDARAPANDIAN

® ) RO, &

- Lge= South Asia > 2> India
s S P
S’ DEILZET O g
S T A - o> A NV The Great Escarpment of India
\ b 3 : ' e 7 . N
" O Lwnss o -’ ’ - .

©- S S e e 2w * * The Western Ghats is a mountain range that covers an arca of

soges on o R sryva 160,000 km2 (62,000 sq mi) (South to North)

~ R
F' 2 Chasyrent é * 1,600 km (990 mi)(West to East) parallel to the western coast
3 = a2 ,—a - <

of the Indian peninsula

* The range runs north to south along the western edge of the
Deccan Plateau and scparates the plateau from a narrow
coastal plain called Konkan along the Arabian Sca

* The catchment arca for complex riverine drainage systems
that drain almost 40% of India.

* The Western Ghats block the southwest monsoon winds from
reaching the Deccan Plateau.

o * = e y 0 |
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® - BEEEESEICNCNORONE &

¢ The northern portion of the narrow coastal plain between the Western
Ghats and the Arabian Sea is known as the Konkan, the central portion
is called Kanara and the southern portion is called Malabar.

* The foothill region cast of the Ghats in Maharashtra is known as Desh,
while the eastern foothills of the central Karnataka state is known as
Malenadu.

* The range is known as Sahyadri in Maharashtra and Kamataka.

* The Western Ghats meet the Eastern Ghats at the Nilgiri mountains in
northwestern Tamil Nadu. The Nilgiris connect the Biligiriranga Hills in
southeastern Kamnataka with the Shevaroys and Tirumala hills.

* South of the Palghat Gap are the Anamala Hills, located in western
Tamil Nadu and Kerala with smaller ranges further south, including the
Cardamom Hills, then Aryankavu pass, and Aralvaimozhi pass near
Kan 1.

* The range is known as Sahyan or Sahian in Kerala. In the southern part

of the range is Anamudi (2,695 metres (8,842 f1)), the highest peak in
Bt PRy v ic called t -» ' l—‘h‘

O o =<
. L Do § h %
PR, \VLY 1S AN AR

= AR LI
S e TO PR .
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RISK

Economic
Environmental

Coping capacity

Adaptive capacity
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Carbon Scquestration Potential of the Forest Foomysteonn i the Western Ghats

v & &
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Rain fall and Dry Season

Long Term Forest fire 2008 to 2016

—— ncia Boundary
- Forest fire pont data
s Indian State Boundary

WESTERN GHATS LOST 35.3 PER CENT OF FOREST
COVER ACCORDING TO

SENSING CENTRE
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Population, development and environment:
Regional Issues and Challenges

ey s
Ministry of Health & Family Welfare
Government of India

Dr. CM. Lakshmana
Professor
Population Research Centre (PRC)
Established under the Ministry of Health
& Family Welfare, Government of India,
Institute for Social and Economic Change (ISEC),
Bengaluru-560072

Presented in the 3 Days Training Programme on “ Natural Hazards and Anthropogenic Impacts in the Western
Ghats™ jointly organized by nidm, GolI, Dept of Geography and Union of Geographic Information Technologies , Bangalore
University, Bangalore on 237 Feb, 2022

Environmental Degradation

[ Proximate Causes | \é}’[ Ultimate Causes |
= =R

I Rapid growth of population I

-Urbanization

= Industnalization

High Density of Population -ﬁ?;‘\’:::ﬁ::;‘ll)r;:,lzg;lmt
Poverty Ratio would be high (Green Revolution)

Poor Environmental Quality

Force to use of Natural Resources
(Land, zoil, forest and water)

Force to use of comumon Property
Resources and damaging the eco-
system

[Oro ion AND Industrial N
Development Projects I
Force to use of T o
A gnicultural land for L an verty s
both readential and e Air Pollution I Industrial Estates I

infrastructural * Formation ofUrban Slums
development ‘

Exploited Land, water
= ? s powsr
- Shrinking = ==
agriculture land r
o ‘LossofBio- G enerating domestic waste % "s‘g":‘:\‘;e‘\‘m":zmy
diversity as well as Industrial Waste workers and laborers to
non- agricultural sectors
= Impoverish the rural life
and livelihood

Depletion of NMatural Resources l

~Water pollution

and contarnination
- Alrand noise pollution
Environmental Pollution

2222022
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World Population Growth, in Billions

Number of years to add each billion (year)

First Billion All of Human History

@ [t

Second 130 {1930}
Third
Fourth 15 (1975)
Fifth 12 (1987)
Sixth 12 (1993)
Seventh 14 (2013)
Eighth 14 (2027)
Ninth 21 (2048)

Sources: First and second billion: Population Reference Bureauw. Third through ninth billion: United Nations, Ward Popuiation
Praspeces: Tha 2004 Revisian [medium scenaria), 2005,

Trends in Population Growth
Populatlon Increase and WHP I!alw;\a-éear Periods

90 - 87 23 -2
sl 20 L T L 18
72
?o_ '1.6
1.4 g
60 - [ % =
1.2 &
50 - . @
=§4o- L 0.8 g
= 30 -n.sE:
20 - L o4 &
10 - L 0.2
0 - X}

1980- 1985- 1990- 19985- 2000- 2005- 2010- 2015-
1985 1980 1985 2000 2005 2010 2015 2020

[ =mmnet population added per year —e— Annual population growth rate |

Source: United Nations, World Population Prospects: The 2004 Revision (medium scenario), 2005.
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Growth in More, Less Developed

Billions

Countries

10

9

8

7

6

5

4 -

3 Less Developed Regions

2

1

0 More Developed Regions

1950 1970 1950 2010 2030 2050

Source: United Nations, World Population Prospects: The 2004 Revision (medium scenario), 2005.

The Effects of Urbanization

80

68.6

= (lass|
b |
—a—lll
—_——
— \/

——V|

1901 1901 1921 1931 1941 1951 1961 1971 1981 1991 2001

Fig 2: Pace of Urbanization across Towns by class and size in India

2/22/2022 1
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Table 2: Most Populous Cites and ther Population by region m Indi

Regon  Noof Populaion % age %age Proportion of Urban  Man-Land
Cities  (m millons) Areato thefofal  Rafios

2001 011 Urban Area per sq.kms
North 28 M6l 1790 3165 1803 14.00 2803
Central 46 2728 1985 346 1972 23.00 1926
East 0 1636 119 1995 1135 10.14 2516
North-East 30125 091 156 089 3.18 629
West 3 3991 2004 5500 3133 16.76 4200
South 47 302 1% B3 200 2.9 1365
India 192 13745 10000 17557 100 100.00 2246

Source: Complied by the Author used census data

23213022 3
Dynamics of Urban Population in Southern States(2011)

’ d
UA Population -

Non UA Population

22272022
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Growth of Industries and its impact on environment
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Growth of Two wheelers (between 2001-2011) in India
by Region

Southermn Region
Western Region
Central Region
North eastern Region
Eeastern Region
Norhthem Region
India

0.00 50.00 100,00 150,00  200.00

22272022 1

Development Versus Environmental Degradation:

Table 3, Available Cultivable Land for Agriculture in India by Region
-Increase in
State Available Land ' Shrinking Arable Availability of Land population has
(in hectares) 'Land (in hectares) Per-capita been directly
1995-1996 2005-2006 1995 to 2005 1995-1996  2005-2006 responsibie for
North | 35584 35592 p) 0.35 027 She re@cuon of
Central | 43581 36644 -6937 0.21 0.13 per capita land
East | 24699 19861 -4838 0.13 0.10  avallability of a
North-East | 6255 6167 -88 0.20 0.16 region/country.
West | 33727 33776 0.28
South 39576 39164 41 0.20 0.18
India 183626 182575 -1051 0.22 0.
Source: Caluculated by the Author using Census Data

« shrinking agriculture land has been extensive in all regions but west and northern regions
have exception.

« a huge chunk of arable land is shrinking especially in central and eastern regions. As a
result availability of land per capita was low with 0.13 and 0.12 hectares in these regions.
*The west and north regions have gain the arable land instead of shrinking with 49 and 8
hectares respectively. More over land per capita was also as high compared to the other
regions in the country.

22212022 1
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Population Process

Ending
Condition

+ Reduced Child Population
Growts

« Reduced Younger Dependency
Ratio

+Reduced Houss bold Size

« Decline Nanural Growth Rate

~Increated

* Increasing Workng Population

* More Women at Work
*High Labor Prodoctivity

* Increased House hold Income,
Savings and Investment
*Increased GDP growth
*Reduced the burden of civic
amenthes

highsr
« Higk Depandency Ratio
« High House hold Expendin

+ High Expenditure on Health and
Elamansary education

+ More women at bome

+ Low labor Productrvisy
+ Less Income

« Less Savings and

L

® Failure of Development Plans
oLow Per capita Income
* Low Socio-economic Progress

closed forest (population density > 100 peoplefkmz]

other vegetation (population density > 100 people/km?)

T

—— — — — — — — — Global average of high population

pressure in closed forest (5.1%)

Biodiversity hotspots
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Western Ghats faces threat to encroachment

+ The IUCN World Heritage Outlook 2 report,
suggests that climate change will probably
exacerbate a system already under pressure
and has the potential to impact the large-
scale monsoonal processes which the
Western Ghats influence.

* 50 million people are estimated to live in
the Western Ghats, resulting in biodiversity
pressures and loss of forest and wildlife
habitats.

* Annual rate of deforestation in Western
Ghats was 0.01 from 1995 to 2013 whereas
In Western Ghats of Kerala the net rate of
deforestation was 0.03 from 1960-1990.

* Forest fragmentation and Increase in
urbanization are major components for
deterioration of biodiversity in Western
Ghats.

* The population in the Western Ghats is
increasing with the rate of 2% each and
every year that resulting immense
anthropogenic pressure in the buffer zone
of Western Ghats.

* Western Ghats is highly rich in biological
diversity and endemism. At least 325 globally
threatened (IUCN Red Data List) species occur in
the Western Ghats.

* The main threats impacting biodiversity in the
Western Ghats include: Pollution, biological
resource use, residential and commercial
development, dams and other natural system
maodifications.

* The impact of climate change has already be
observed in north eastern parts of Karnataka,
unprecedent rainfall in Western Ghats of Flood in ecological sensitive zone of Wester Ghats of
Karnataka and Kerala causes flood activities and Kerala in 2018
loss of agriculture/cropland.

* Development project in Western Ghats of
Karnataka will have to taken into consideration
for the control of long-term climate impact.

* In COP 26, India has already committed to
reduce the emission to net zero by restoring
forest ecosystem or enhancing protected areas.

* According to a study about 33 per cent of the
biodiversity of the Western Ghats will be lost by
2050 due to climate change. Flood in Chikkamagaluru in 2019
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Conclusion

* At the outcome, in India both proximate and ultimate causes have
influenced to environmental degradation. And finally it is depend upon
the physical characteristics of a region.

* Impact of poverty due to Land degradtion, water and air pollution as
influenced by proximate cause quite high in central and east regions.

* Resource degradation and resulted environmental pollution is quite
high due to both proximate and ultimate cause in south, north and
west regions of India.

* This has drawn much attention, development should go with
conserving the natural resources to halt environmental degradation.
Sustainable development must go with sustainable environment,
which ensure to save our future population on this earth, which
further halt to the natural hazards and resulted damage in the country
in general western Ghats in particualr.

22212022 1
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""'ﬁrathldasan Unlverslty\ !

Geoinformatics m
* Geography : Study of Spheres — Address Societal Issues — Map as 100l —

* Scientific Explanations — Data Explosion

* Science and Technology of

* using geoinformation ( x,y and z) & infrastructure
* To address the problems of the society.

Three Elements of Geoinformatics
— Collect geo-database
— Analyse and model geo data and

Geographic
Information
System (GIS)
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Need for Sustainable Development;

Solar System is Global Forgotton
a Dust of the Resources were Judicial
Dust Ubiquitous Utilisation

Do not Think of Wise - Action:
Future Sustainable
Generations Development

Disasters of the Western Ghats ﬂ

* Landslides and Flooding

* Landuse Changes — Urbanisation — Industries — Plantation and
Illegal Cropping

* Forest Fire

* lllegal Mining

* Transport Lines
* Deforestation (?)

The Western Ghats ﬂ

Dr. M.S. Swaminathan - Hill Areas - Planning Commission.

Delineation of the areas for coverage by the WGDP - Criteria of
elevation (600 metres above MSL) and contiguity with taluka.

WGDP and HADP in the proportion of 13.39 per cent and 86.61 per
cent respectively

The Programme is implemented in 159 talukas comprising of
Western Ghats in five States viz. Maharashtra (62 talukas),
Karnataka(40 talukas), Kerala (29 talukas), Tamil Nadu (25 talukas)
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Landslides

* The Western Ghats, with its steep slope and thick soil cover,
is the second most landslide-prone region after the
Himalayas in India.

* Landslides have trigger effects to various other disasters,
people, property, infrastructure and the economy

* Because of complex terrain, it may take years for the people
to recover

* Increased soil erosion
. Landslldes along the natnonal hughway and mountam rallway

Landslides in Western Ghats

* Human intervention is the primary reason, varying rainfall pa
resulting in the loosening of landmass added considerably to the
cause.

* Large-scale clearing of forests to raise plantations

* Extensive quarrying in the Ghats, changes in land use, increase in
rubber, Tea, Fruits and other plantations

* Tourism related structures are being built on the slopes are also
responsible for landslides.

* First, the natural stability of the slope along a valley gets affected due
to varied anthropogenic activities.

* The instability could be due to deterioration of soil resistance

Data Base and Sources

NRSC Bhuvan Web Map Service (WMS) URL
hitp bhuvan® neec gov nvbhuvaniams
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TAMIL NA
MULTI HAZARD RISI

-

TAMIL NADU
MULTI HAZARD ZONATION

B

4
Prof.X. Kumar
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CONSERVING THE VITALITY OF
WESTERN GHATS — NEED FOR
SYNERGISED EFFORTS

INTRODUCTION

The present day global challenge

Better materialistic comfort 'S Caring for our natural
to providing basic sustenance surroundings.

CHIEF CAUSE: Apathy towards checking global population growth -160 crores
in 1900 to 780 crores now; india’s 24 crores in 1900 to 138 crores now.

YN AN RN
GLOBAL PROIECTION: 96( AL AL )

Introduction contd

Sustainable Development Goals (SDGs)
(Global goals)

* Adopted by all UNO Member States in 2015 as a universal call to
action to end poverty, protect the planet and ensure that all people
enjoy peace and prosperity by 2030.

* The 17 SDGs are interrelated - that action in one area will affect
outcomes in others, and that development must balance social,
economic and environmental sustainability.
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Six SDGs that are directly related to environme

CLUIMATE ACTION | MELEN LIFE BELOW WATER

.
.

ENVIRONMENT

Introduction contd....

* Environment, thus shall no more be viewed as a separate entity,
rather it is closely linked to everything on earth and embodies
intricate processes.

* Any impact on it, small or big, anywhere - locally/globally, can bring
changes visible or invisible, short or long terms and finally affect in
unnpredictable ways with far reaching effects.

[+

Introduction contd....

« The Western Ghats stretch for 1,600 km
parallel to the western coast of the Indian
peninsula

* six States, 44 districts and 142 taluks.

« Cover area of 160,000 km?

» Average elevation is around 1,200 m

« Itis a great escarpment of India

» Catchment area for complex drainage
systems that drain almost 40% of India.

Spectacular landsacpes
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CONTRIBU
TIONTO
ECONOMY

NATURE ESTERN TS conTROL
TOURISM w 0

BIO-
DIVERSITY

Geological importance

« They are mountainous of the Deccan Plateau
sleparated from a narrow Arabian sea coastal
plain.

were formed during the break-up of the
ndwana supercontinent ~ 150 million years

ago.

One of the greatest repository and sites of

spectacular vertical successions of Deccan

basalt formed around 65 m y in most part.

Sections upto 5 km depth formed.

Gneisses, chamockites, lepéyniles ‘
Predommate providing wonderful field sections
o study metamorphism.

“OAr/?Ar ﬁeochronolpasdgcument three

ma‘;or weathering peri 53-44, 39-22
an r14-1,0 My, last being documented for
the first time in India.

These periods coincide with weathering of
e&?ﬁ: Neosgne<2wfﬁa)

Landscape

* Some of the spectacular
landscapes: Escarpments,
plateaus., vallyes, gorges, hill
ranges, cliffs — natural wonders
and reflect the geblogical,
structural, weathering processes.
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Climate control

They influence Indian monsoon weather patterns by
intercepting the rain-laden monsoon wi that swéep
in from the south-west.

The climate is humid and tropical m the lower reaches
tempered by the proximity to the se.

« Elevations of 1,500 m and above in the north and
X m and above in the south have a more temperate
climate.

« The average annual temperalture is around 15 °C .

*In parts frost is common, and te atures reach
the freezing point during the winter months.

* Mean temperalures ra from 20 °C in the south to
24°Cin the north. - 0"

. tgee.lpenodsmtl’neSoumWeslemGhalscour\c«le
wi

thern of their
Coglm”u“ plains of peninsula through

Water resources

The Western Ghats act as a huge reservoir
supplying water to six states

Ma;or watersheds of India, feeding the perennial

Godavan Kaveri, Krishna, Thamiraparani and T
r_vgaBﬁadr a rvers.

The majority of streams draining the Western
Ghats join these rivers, and carry a Iarge volume
of water during the monsoon mon

or tributaries in
the Bhadra Bhavam Bhlma Malaprabh: Ghal

lemavathi and Kabini nvers, A
FJamﬁ mmmdl Mandowi an

unnv

. Accountsforabmn25580Mofsurfacewator
through its rivers and accounts for 16% of L
counfry’s river water source.

-

Blodlver5|ty
|th5 h?a léllr;Esg;.O wwe |'rsidt ge Site anmne
evergreen to semi
gﬂﬁ@é’?m"" o gu_ng many of which are
endemic fo these region
7,402 species of ﬂowering plants,
1.814 species of non-flowering plants,
139 mammal species,
508 bird species,
227 reptile species,
179 amphibian species,
290 freshwater fish species, and
6,000 insect species.

tis likely that man undiscovered species live
in the Wy ¥s

At"le‘:st 325 globaE | lkmwmoowr

decidous forest cover
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Biodiversity contd....

* In 2006, India applied to the UNESCO Man and the Biosphere
Programme (MAB) for the Western Ghats to be listed as a protected World

Heritage Site
* It's a fragile ecosystem; sustain biosphere, nutrient cycle, biogeochemical
cycles, hydrologic cycle, atmospheric cleansing etc. N

* Fragile ecosystems are extremely imp for human sustenance —
productivity, revenue generation, employment potential and health

Nature tourism

* One of the emerging industries in India and it can significantly
contribute to local economy and ecology conservation and western
ghats are on the top of the lists.

* The Government of India has established many protected
areas - 2 biosphere reserves - 13 national parks several wildlife
sanctuaries, reserve forests, &

* The Nilgiri Biosphere Reserve,
Nagarahtgl Bandlgu .Waxanad—Mukunhl Mudumalai National

Contribution to economy

» Wetsern ghats occupy 5% of the
geographic area

» The rivers have been dammed

for hydroelectric and irrigation purpos
es w")ﬁh‘m' 1ajor reservoirs spreag PO

across the states.

« The Western Ghats account for 80%
of India's hydropower generation.

« The reservoirs are important for their
commercial and spo

« There are about 50 major dams along
the lenqtjl of the Westem Ghats —

m'a'ara nganmakki and krishna Raja

m%&“—ﬂ"—-'ﬂm

Lecture Notes
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Contribution to economy contd.....

* Benefits ‘over 250 million people’ in the peninsula — accounts for
about 0.5 lakh crore USD to GDP of country. b

* Valuation of forest goods and services benefit 2-10 lakh per hectare
per year provisioning, regulation, cultural and supporting services.

* If they are not valued, degrading practices overwhelm

* Benefits of conservation— regulation of microclimate, regional energy
budgets, improvement in air quality, remediation of contaminants,
green cover in the catchment preventing soil erosion,arresting
siltation, mitigation of floods, landslides, carbon sequestering,

Human induced hazards on western gha

HAZARDS AND DISASTERS

- source or a situation with the potential for harm -
damage

— A disaster is a serious disruption, occurring over a
relatively short time-widespread human, material, economic or
environmental loss -exceeds the ability of the affected
community or society to cope using its own resources.

Human induced hazards

» The Western Ghats face a lot of
threats - Deforestation, mining,
Poaching, encroachment etc

* The rich biodiversity in both flora
and fauna have made the Western
Ghats a target for many corporate
companies to gain resources.

* Animals that eat livestock are also
being killed by farmers.

» Forest fires especially in the
Nagarhole-Bandipur-Wayanad-
Mudumalai-Satyamangalam-BRT
block which has the most
biodiverse locations in the Western
Ghats with the st populations




Human induced hazards and consequences

* |ll-advised decisions costing dearly

* It has ecological sensitivity — &
responds to impact on
environment.

* Found that perennial streams
when vegetation cover of >55%
and seasonal <35%.

* |loss of 36% forest cover in Kerala
and 24% in Coorg in the last 5
decades.

* Flooding, erosion, landslides loss of
life and property and threatening
lively hood.

Synergising the conservation efforts

The debate between development and environment is unendin
there is a dire need to strike the balance:

Policy
Mobilising framing and Identify
international implementi micro to
support macro level
threats

Stern

m":."b" ECOLOGY Revision of
Doy CONSERVATION forest laws

Resilient devt
on ecological
tenets

Policy framing and implementing:

* Ministry of Environment and Forests of India set up in March
2010 an expert panel —~Madhav Gadgil commission - to find a

strategy for conserving these Ghats - as Western Ghats Ecology
Expert Panel (WGEEP). =

* The commission submitted the report to the Government of
India on 31 August 2011.
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Criticisms of Gadgil Report

« it was more environment-friendly and not in tune with the ground realities.
 were cited as impractical to implement.

* complete eco-sensitive cover for the Western Ghats which hamper
different states on energy and development fronts.

« criticism against the constitution of a new body called WGEA. States insist
that protection can be given under existing laws.

+ against dams in the Western Ghats, which is a crucial blow on the ailing
power sector.

« And the most important: The Gadgil Committee report adversely affects the
various mafia . When made public, there were a lot of protests against it
from the sand mining and quarrying lobbies in Goa. Many mafias created

fear among farmers in Kerala that the Gadgil report is against them, and that

they will lose livelihood if its

Another committee

Another committee to study Kasturi Rangan report!

* Oommen V Oommen Committee : As people turned violent and
started protests, Oommen Chandy, the then Chief Minister of
Kerala set up an expert committee ,

* The expert committee, appointed by the Kerala government, to
study the Kasturirangan report in detail submitted its report to
chief minister CM.

Why people turned violent?

» Farmers were worried of Gadgil report, fearing their eviction.
* They fear the same of Kasturirangan report too.
* It means no report can satisfy all, at least in this country!

* Though there are many who treat Kasturirangan report as a more practical
report, the truth is that Gadgil report was not anti-farmer.

* Also, people had misconceptions about Ecolo?ically Fragile Lands (EFL)
and Ecologically Sensitive Areas (ESA). Both of them were different
concepts under different laws—the first under forest department and the
latter under the district administration and pollution control board.

* protests often are not due to love towards the environment, but often
ecause of fear of eviction or loss of livelihood.

* Centre issued an office order in November 2013 directing immediate
implementation of five proposals in the Kasturirangan report.
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CONCLUSIONS

* Go east or west, north or south throwing environmental norms in to air
order of the day in India! — because no fear of law and population pressure.

* We have not fully realized the vitality of western ghats yet, for our sustenance
and well being — all because of short sighted, politically driven decisions.

« Scientific recommendations have taken back seat.

* Govts after govts have failed to convince communities inhabiting the ghats, of
their value.

b
* should realise before it is too late — because recovery time may be 100s Or
thousands of years

* CAN THERE BE HOPE ? There shall be strong and genuine concern amongst the
govts and scientific community — take the essence of Gadgil and Kasturirangan
reports and implement with all the earnestness (through all other reports to dust
bin as they are meant to please political bosses)

* There shall be a movement at national level for constant monitoring, researching
and guarding against damage to western ghats — the biggest and unique
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How ‘natural’ are Natural
Disasters

in Anthropocene”
Some thoughts with reference to
Western Ghats region”

Ali Raza Moosvi

The Western Ghats

high biodiversity and
endemism

A fragile ecosystem

itis identified as one of
the world's eight hot
hotspots of biological
diversity

Figure 1 Western Ghats Boundary

From capacity to Hazard- the growing timeline

5.Hazard is a threatening event i.e. Earthquakes/Wind storm/
Cyclones/Floods/Landslides

4. Risk is combination of probability of an event and its negative
consequences

3. Vulnerability is Characteristics and circumstances of a community,
system or asset that make it susceptible to the damaging effects of a
hazard

2. Exposure is in terms of People, buildings, businesses, infrastructure

1. Capacity is combination of all the strengths, attributes and resources
available within a community, society or organization
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Vulnerability Atlas of India 2019 Gol

Landslide Incidence Map (with Annual State Rainfall

Normals)
Source: VA1 2019

Flood Hazard Map . oy
Source: VAI 2019 ’_é_ River
m.! ------- = '“ ::‘::;ww'-w(m) B

Kerala Floods - A result of poor dam management

An genal view of flood-hit areas of Aluva in Kochi
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Earthquake Hazard Map [ i
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How ‘natural’ are these hazards

Are they the result of normal geomorphic or geological
agents?

Are they the result of a natural timeline and time cycle?
Is it the classical concept of the Malthusian theory at

work?
Vindication of the Gandhian concept that there is enough
for everyone's need but not greed?
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Understanding ‘Anthropocene’,
the recent age of man.

An idea built on a ‘human-centred’ world

An unofficially recognised sub-division of Geological time,

“a proposed geological epoch dating from the commencement
of significant human impact on Earth's geology and
ecosystems, including, but not limited to, anthropogenic climate

The Idea of Anthropocene
From Conrad to Orwell

e The conquest of the earth, which mostly means taking it away from people
with different colored skin or flatter noses, is not a pretty thing when you
think about it. The only good thing about it is the idea behind it. Not some
pretty words you can use to describe it, but a real and powerful idea that
men will unselfishly sacrifice themselves for—something that men will bow
down to and worship.

The idea that “science” is progressive and positive. And Science has
become an undefinable word like democracy (in Orwells Essay “not only is
there no agreed definition, but the attempt to make one is resisted from all
sides.”
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Anthropogenic 'i(ppacts on flora and
fauna in the biodiversity.hotspot of
Western Ghats.

NIOT Campuss,
Pa itL,«”rﬂ:.ll'
(henna 600100

M. savariraan@gmadl . com

Hottest hotspots- Western Ghats

* The Western Ghats are internationally recognized as a region
of immense global importance for the conservation of
biological diversity, besides containing areas of high geological,
cultural and aesthetic values.

* World Heritage Site, listed the region as the world’s eight
‘hottest hotspots’ of biological diversity.

* Older than the Himalaya mountains, it represents geomorphic
features of immense importance with unique biophysical and
ecological processes.

* The sites high montane forest ecosystems influence the Indian §
monsoon weather pattern.

* These mountains cover an area of around 140,000 km? in a
1,600 km long stretch.

* It is the exceptionally high level of biological diversity and
endemism

* It is home to at least 325 globally threatened (IUCN Red Data
List) flora, fauna, bird, amphibian, reptile and fish species.

=  They represents 229 plamt s, 31 » 1S bed speces, 43
ehiblan species, $ reptile and 1 fuh species.

~  Of the total 325 globally threatened species i the Western Ghats, 129 are classfied oo

a1 Winerable, 145 a5 Endargered and 51 as Cracally Endangered.
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e Anthropogenic activities
* A large chunk of the Western
G'\ats, wh'ch prlmanly Tabdel: Lass of troe cover (s ha) In fonr districr of

stretches across four districts
of Karnataka, lost 20,000 [Yeer |Dakodin |Kedags | Udupd |Uttars | Toest

hectares (ha) of its area over Kasnode foasd
» »
the last 17 years — putting 55 Tos — T e T
one of the world’s biological [ | 178 I B 171
hotspots at risk. B £ A s o 1ASAN
spo e L =1 bt M 145
- loss of tree cover- have [T m Y 1498
long-term repercussions, 012 |%» 194 a» |3 XTH
including drying of rivers Wil [ B w2 19 12006
—- Experts blame |20 J%* " e _1° ]
2008 “s e P i) 1 1%
developmental [
12l activities like 2008 633 N 24l 1l 1259

roads, railway projects,

007 |90 P 3 i 134
increasing urbanisations for T Y E N Y 06
these losses. o B 170 ) )

B >4 14 5] 923

- There were many (private)
plots of land which had

Climate change

* Valleys in the states of Maharashtra, Karnataka and Kerala
that weren’t considered flood-prone until recently are at risk.

* These floods appear to be getting more severe. Climate change is
causing stronger and more erratic rainfall with recurrent floods in
low-lying areas.

* And another problem comes from deforestation in the mountain
range where much of the water first fell

* Floods and landslides in the mountains, hills, and areas downstream

* Climate change is already having an obvious impact, with
unprecedented rains in monsoon seasons and severe drought and
dry rivers in summer.

* Deforestation and the use of highly destructive explosives mean
these areas are prone to increased seismic tremors and landslides.

*  Thousands of illegal stone quarries now also operate in the Ghats,
where mountainsides are demolished to generate stones and sand
for the construction industry.

*  All this makes flooding more severe, as deforestation in the
catchment area of a river reduces the land’s ability to retain water.

Infrastructure activities

* Inthe Western Ghats, wind farming is making lizards change colour,
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ILLEGAL HUNTING

HUMAN-WILDLIFE
CONFLICT

EXTRACTION OF FOREST

PRODUCTS

FUELWOOD AND FODDER

EXTRACTION
PLANTATIONS

LIVESTOCK GRAZING

Elep

*  Major threats to the long-term conservation of the elephant include
further fragmentation of habitat, continued poaching of bulls for ivory,
and escalation in human-elephant conflicts resulting in public

Asian Elephant conservation in
Western Ghats

* The Western Ghats including 25% of the global population of Asian

hants.

antagonism toward the species.

* The fragmentation of habitat occur due to various reasons.

* Anthropogenic pressure in the form of overgrazing by scrub cattle and
firewood collection by people that severely degrade the natural

habi

tats
ory poaching and skewed sex ratio,

= holated elephant herds,

. Thegoalsofmanagementshouldllwsbeto (1) consolidate habitats
and preserve corridors to avoid further fragmentation; (2) take steps
through integrated land use planning at the landscape level to reduce
WM“@Wwomw

Habitat degracation,
Elephant mortaity by transmission line,

Prolferation of exotic weeds and its impace,

Forest fire and its and Hur
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Tigers — in the Western Ghats

* The current tiger population was estimated at 534 (S00 to 568)
registering a rise of about 32 per cent since 2006.

* Tigers for dispersal depends on the level of human disturbance;
tigers tend to avoid areas with a high human footprint.

* Experts have cited the shrinking habitat in the Western Ghats as a
major reason behind the man-animal conflict.

* Tiger habitat is already extremely fragmented

* People who trek and disturb tigers even slightly- including jeep
safaris as well as festivals among other activities.

* lllegal wildlife trade , Human wildlife conflict , Habitat loss and
fragmentation , Climate change

* Three strategy to manage human-tiger negative interactions 1.
Material and logistical support, 2. Restricting habitat interventions
and 3. SOPs

* ‘Eco-Friendly measures to mitigate impacts of Linear

infrastructure on wildlife’ .

Threats to vegetation- in the Western Ghats

* The ecosystem in India’s Western

Ghats is severely threatened due Threats Y
to the increasing human to the Western Ghats
settlements, mining, pollution and “From 1920-1990, 40%
the drop in genetic diversity. of original natural ——
 Encroachments. VOROARTON W Anats TR
* Human settlements ‘-0
 Over-exploitation T — . S e
* Livestock grazing. s ‘ S
*  Mining

Ovep in gerwetn fnsin T P
¢ Polluting rivers and damaging the . =02nons
top so'|. Ut By RV G e

* Pressure from tourism

* Unchecked use of agrochemicals in
tea and coffee plantations

=
WL 6 BOLE . 200
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\.E_—-; Karnstaka State Natural Disaster Monitoring Ceatre (KSNDMC) v
= 7J .
Disaster impact assessment on nwtt
= Western Ghats " .

Dr. Shivakumara Naiklal

DISASTER EVENTS (1900-2009)

Disaster Decades
Types

Decades

Hydro 8 72 2 3 e 20 3529 8880
Meteorological 78.4%

54 1373

Geological - - = S e - 12.1%

5

Biological

eeve—wogsy I A > 70% of Normal Annual :
N o Rainfall occurs during SW e

Monsoon Season

Spatial Rainfall
distribution varies
between ~5,000mm —
500mm

Hydro-Meteorological Hazards are
recurring very frequently and with
increased intensity, due to
variations in the strength of the SW

Monsoon and distribution of

rainfall
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w The effects of Rainfall and over flow of streams and Rivers &

< The landslides in Western Ghats have boen antributed to several factors, the following are the o
‘e \ specific reasons for the landslides. Grotions 8
P 1) The Topography of the WG is sensitive and caused landslide or slope failures.

2) Heavy rains during monsoon season lead to slope ion by water, d d the
effective cobesion and g hyd: tic pi in the soil profile allowing
significant slope failures.

3) Majority of slopes along the highways pose significant risk dominantly from rainfall-
induced slope failures.

4) Humans induce mass movement when subjecting 2 slope 1o a load that exceeds ity
ability to resist movement.

%) Includi dwork with inadeg ining walls, lack of drainage, clearing of
vegetation, and weakening of slopes through unscientific construction of houses.
The continuous heavy rainfall and huge amount of water released from the
reservoirs flowing in the downstream channels, in which some of them running
parallel to the roads, scooped the area by causing landslides in the adjoining hills

s ot s— . — Gy, SN T3 - B
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Shattered Lives in Restless Western Ghats
Need of Disaster Risk Reduction

Professor Ravindra G. Jaybhaye
Department of Geography
Savitribai Phule Pune University,
Pune- 07

The Western Ghats:

It running parallel to the west coast of |
river in the north to Kanyakumari in th
the western boundary of the plateau.

about 50 kms in the north to nearly 80 kms in the south.

1100mts from MSL.

It forms almost a continuous wall and can be crossed only

About the Western Ghats

* It covers a total area of 160,000 square kms. The Ministry of Environment,
Climate Change (MoEFCC) has come out with a draft notification proposing 56,825 square
kilometre area of the Western Ghats as an ESA and providing guidelines on development
projects in the region.

* It experiences tropical humid climate in lower reaches, and climate is cooler in the upper
reaches. The western side of the Ghat receives more rainfall than the eastern side

* There are four major forest types in the Western Ghats: evergreen, semi-evergreen, moist
deciduous, and dry deciduous

* Western Ghats was declared as a world heritage site in 2012 by the United Nations
Education, Scientific and Cultural Organisation (UNESCO).

It eXtends from 8° N to 21° N latitudes, 73° E to 77° E
longitudes for around 1600 km. and its width varies from

~ = Rising up from a relatively narrow strip of coast at its
f«" western border, the hills reach up to a height of 2800 m
F = " before they merge to the east with the Deccan plateau at
. an altitude of 500-600 m. Its average altitude is 900mts to
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Cultural Heritage Junnar

Blodi Importance of Western Ghats:
Grap u‘m E*tm V.El;'ﬂ.n Endemic species of the

| Angosperms 0 7 = Western Ghats

Fhes 218 1% ] (Source: Biodivenity of the

o 21 9 B Western Ghats - As Overview

_Reglies 1% a7 e - RJ. Ranjit Danicls)
£ 58 9 4

Memmets 120 “ 12

* The Western Ghats contain exceptional levels of plant and animal diversity and endemicity. For example, 52% tree species found in western
Ghats are endemic, 65% of amphibians found here are endemic.

At least 325 globally threatened (IUCN Red Data List) speciés occur in the Western Ghats.

* Hydrological functions: The Western Ghats perform important hydrological and watershed functions. It feeds large number of perennial
rivers of peninsular India including the three major eastward-flowing rivers Godavari, Krishna, and Kaveri. The peninsular Indian states that
receive most of their water supply from rivers originating in the Western Ghats

Climate: Role in monsoon:

* The mountains of the Western Ghats and their characteristic forest ecosy infi ¢ the Indian h
that mediate the warm tropical climate of the region

* The Ghats act as a key barrier, intercepting the rain-laden monsoon winds that blow from the south-west during late summer.

* Climate change:
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Economic importance:

* The Western Ghats are rich in iron, manganese and bauxite ores in part
ranges

» Pepper and cardamom, which are native to the evergreen forests of the Western Ghats
have been taken up as plantation crops on a large scale. Other large scale plantations
include tea, coffee, oil palm and rubber.

» The forests of Western Ghats are important source of timber and support a large
number of forest-based industries such as paper, plywood, poly-fibres and matchwood.

* The forest based communities of western Ghats have been deriving sustenance from
the forest by collecting non-timber forest produce (NTFP)

» There are number of tourist centres that have sprung up in the Western Ghats;
example. Ooty, Thekaddy WS etc There has been imponant pilgrimage centres in the

Threats to Western Ghats:

* Mining: With a steep increase in iron ore prices and demand for lower grade o
activities have grown rapidly especially in Goa and often in violation of all laws,
serious environmental damage and social disruption.

* Sand mining has emerged as a major threat in Kerala. Unsustainable mining has increased
vulnerability to landslides, damaged water sources and agriculture, thus negatively affected
the livelihoods of the people living in those areas

* Livestock Grazing: Livestock grazing within and bordering protected areas by high densities of
livestock (cattle and goats) is a serious problem causing habitat degradation across the
Western Ghats.

* Human-wildlife conflict: Given that the Western Ghats exists within an intensely human-
dominated landscape, human-wildlife conflicts are a common phenomenon. For example,
villagers living close to Bhadra Wildlife Sanctuary in the State of Karnataka, lose approximately
11 percent of their annual grain production to raiding elephants annually (CEPF).

* Extraction of forest produce: Human communities living within and adjacent to protected
areas in the Western Ghats are often dependent on extraction of NTFPs d

* Plantations: Plantations owned by private individuals and corporate sector ¢
in the Western Ghats and constitute an important source of fragmentation of
habitat.

* Encroachment by human settlements: Human settlements where legal and/or traditional
rights of land ownership occur both within and outside protected areas all across the
Western Ghats and represent a significant landscape level threat.

* Pollution: The unrestricted use of agrochemicals in the vicinity of forests, particularly in tea
and coffee estates, causes serious damage to aquatic and forest ecosystems.

* Hydropower projects and Large dams: Large dam projects in Western Ghats have resulted
in environmental and social disruption despite cost benefit analyses and environmental
impact assessments being done by the government and companies

» Deforestation: Conversion of forest land into agricultural land or for commercial purpose
like tourism, illegal logging for timber have had significant negative effects on biodiversity.

* Climate change: The changes in land use and deforestation have led to big variations in the
duration and intenslty of ramfalls. Cllmate chame has been oonsldered as a cause of floods

Lectare Notes
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Enstng 8 Proposed Dams i Western Ghats Region of Mabarashes

DEM of Western Ghats in Pune district

Disturbance Index:

The forest disturbance index is calculated for above mentioned three sites, was calculated with indices like frag
interspersion, juxtaposition, perimeter-area ratio etc. using Fragstats 4.2 - statistical software. An additional map ba:
also used for fragmentation analysis independently with the aid of ArcGIS 10 software.

Mainly all study areas expose that there is fragmentation of vegetation which is mainly because of the development and nearness to urban
arcas

Furthermore, the disturbance index shows that there are more disturbances in the natural vegetation categories and they are prone to change
in land use like agriculture or other utility spaces. The disturbance is started from the settlement areas and it goes increase with the road
network development

Kas Disturbance Index Maps

Disturbance Index (Kas 1989) . 2 Disturbance Index (Kas 2015)

Geography SP.
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225Precwl>|tat|on anfj ext‘reme.everftso'8 There: Rave Beeh ;Gmmw 3
flooding events in gy ="
& I 1950-2015 affecting about 825
<1957 0.4 2 million people, leaving 17 million
9 " 8 homeless and killing about
$165- T 69,000 people.
£ 00 & e .
Q445 o The rise in extreme rainfall
% = events are over a region where
W 4043 the total monsoon rainfall is
| 1057 | g decreasing.
75 - : - - : ~-08 The fact that this intensification
1950 1970 1990 2010 is against the background of a
The figure shows that while the mean summer declining monsoon rainfall makes
monsoon ralnfall overIndla Isdeaeaslng, Me extreme it catastrophic, as it uts several
AR -SVORW-Sr-Of-a-FirTheEneaRongeofy—miiiiiorts —of— tives;

’ State-wise and EWE wise distribu
1 I I l l I ! | rates (deaths/year/ million population) during
- l il 2000-2019, for
< < ',;*"«"f "f’ “« "‘d"’ f'f f‘: -/
P > F 4 + ¥ a) state with a population of more than 15 million
b) states with a population of less than 15 million.
:Z [ W oM Wave = Mest Wawe = Lightnng & Fioodu/Meavy fars @ Cydonc Serms
i In India, among the major states, Odisha, Andhra
:;: Pradesh, Assam, Bihar*Kerala, and Maharashtra
. ~ were found to be having maximum mortality rates
] 7 / 7 / / « / due to EWESs in the last two decades and thus there
! is a need to consider these states with priority for

Distribution of forest vulnerability index

Red is most Vulnerable and green is least
vulnerable

»The Himalayan Forest Eco-region are the
most vulnerable to climate change

»The coastal and Western Ghats regions (esp.
the northern part of Western ghats are more
vulnerable) and others are moderately
vulnerable to climate change

»The north-east region is minimally projected
to be impacted by climate change (as there ar¢
predictions of increase in rainfall)
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Biodiversity Hotspots-British Ecologist Norman
Myers defined biodiversity Hotspot concept in
1988.

Def. - “Hotspot are the regions that harbour a
great diversity of endemic species and at the same
time have been significantly impacted and altered
by human activities .

Criterion of selecting biodiversity Hotspots-

“ No. of Endemic Species i.e. the species
which are found no where else.

< Degree of threat, which is measured in
terms of Habitat loss.

-1)Must support 1500 endemic plant species.

Introduction
v The Western Ghats : rich in biodiversity and cultural heritage.

¥This region is a harbour of great diversity of endemic species and at the same time hav
impacted and altered by human activities (anthropogenic pressure); hence, constitute one of the Hot Spot areas
identified at International level by UN.

v'Western Ghats Ecology Expert Panel (WGEEP) has designated the entire Western Ghats as an Ecologically
Sensitive Area (ESA) and, assigned three levels of Ecological Sensitivity to different regions of it. (Madhav Gadgil
et al 2011) Out of the estimated 1,64,280 sq km of the Western-Ghats area, the natural landscape constitutes
only 41 per cent. The area identified as ecologically sensitive is about 90 % of the natural landscape
(Kasturirangan and et. al. HLWG, 2013).

¥ Hence on the basis of Gadgil (2011) and Kasturirangan (2013) reports on Western Ghats, the government of
India planned to impose restrictions on the economic and development activities, which are causing degradation
in to this area.

v*An ecological sensitive area (ESA) is a bio-climatic unit (as demarcated by entire landscapes) in the Western
Ghats wherein human impacts have locally caused irreversible changes in the structure of biological communities
(as evident in number/ composition of species and their relative abundances) and their natural habitats”.

Ecological Fragile Area:

* Ecologically fragile area is an extremely sensitive highly ecological area
with

* High susceptibility to anthropogenic stress,

* Highly altered natural h%bitats,

* Seriously threatened biodiversity, and

* Very delicately balanced and unstable abiotic and biotic conditions.

* Ecologically fragile areas require immediate and far sighted conservation
measures to save them from permanent and irreparable damage and
destruction.
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Concern of Environmentalist:

WESTERN GHATS ‘ + The natural forest cover in the region has dwi
Spread over six states: Gujarat, have dried up and waters are contaminated. H
Maharashtra, Goa, Karnataka, to quarrying,”

Tamil Nadu and Kerala
« Indiscrimi wundering of natural and illegal and

(covers distance of 1,500km 0
along the westem coast) unscientific constructions have made it geologically fragde.

Pmposedeco»sensnivem(ESA)_tostop 56 825“]““ + The extremely fragile Western Ghats region is highly prone to natural
!

polluting activities and deforestation calamities and chances of an Uttarakhand-like tragedy in the region
cannot be ruled out.
Area (in sq km) Centre keeps ~
Kamataka_ 20,668 on kﬂﬂl‘l’ draft » While business interests having stakes in granite quarrying, real estate,
Maharashtra [N 17,340 notification timber and tourism, who thrive in the biodiversity hotspot for decad
Kerala I 9.993 First | Mar 10, 2014 zreoppos-r:mereooﬂ.mUDF, is under p to
3 implement its salient recommendations.
Tamil Nadu [ 6914 Second | Sep 4, 2015 _
461 Third | Feb 27, 2017 « According to Prof V S Vijayan, former chairman of the state Biodiversity
.Goa.l‘ Fourth | Oct 3, 2018 Board, also a member of Gadgill commitiee, said commercial interests
Gujarat|449 1 0ct 3,201 with the support of political parties are trying to create tension among

PROHIBITED ACTIVITIES IF ESA IS FINALISED phople et

> Building, construction and

king faise propaganda ag: the report.

The Western Ghats of India is facing severe threats to its ecosystem. In the period between
40 percent of its natural vegetation was depleted. This is coupled with dangers arising from

The rise in human settlements has led to the over-exploitation of forest products through activities such as
livestock grazing.

* The mining establishments, especially iron-ore mining, have greatly contributed to damaging the ecological
balance, by destroying farms, polluting rivers and damaging the top soil.

Pollution is also playing its part, with high mercury levels in the water, and agrochemicals from tea and
coffee plantations going unchecked.

A scientist working in the area, R. Umashankar has also identified a drop in the genetic variability of plants,
decreasing their natural resistance to diseases.

In the recommendations made by the Gadgil commission, it included that until and unless these
suggestions are addressed, the states will have to face the monsoon fury with floods and landslides
eventually killing hundreds across Kerala, Karnataka, and Maharashtra.

* It had recommended the entire Western Ghats should be declared ecologic
— and had assigned three levels of ecological sensitivity to regions within the Ghats. The
designation should have been done in three levels depending on the sensitivity to the
regions.

* These were Ecologically Sensitive Zone 1 (ESZ1), Ecologically Sensitive Zone 2 (ESZ2) and
Ecologically Sensitive Zone 3 (ESZ3) depending on the topography, climatic features,
hazard vulnerabilities, ecological resilience and origin of rivers, among ther factors.

* The report referred to the region as the "Protector of the Indian Peninsula”, it had raised
alarm on the rapid erosion of natural capital for man-made capital in the Western Ghats.
Due to capital gains, the suggestions made eight years ago were neglected by the state
governments along with Centre following which, the natural habitat has been witnessing
the wrath of nature.

* The idea was to ensure sustainable in these areas by focussing on
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= = e = E Deprivation Index
et ” s Deprivation is generally recognised
@‘ concept, in that there is no single variable

to measure it but rather a number of v
combined in some way. Thus, for example, poverty as

Lo i measured by houschold income is usually recognised as
o o an important component of deprivation, but other
O s (%) variables affecting quality of life may also need to be
- taken into account. Very often, data on important
- - o o « o .
¢l - - components of deprivation is lacking and proxy variables
H - e R

E are used instead

Standard of Living
* Indicators of living standards directly measure people’s
actual consumption of goods and services essential for
wellbeing. Living standards provide a direct, proximate
measure of cconomic wellbeing, and development of E

India has been vulnerable, in varying de
wove  mowe  wovr  movr  wovr oot number of natural, as well as, human-mg

= x account of its unique geo-climatic and sqETE VRN =

Pt w@. H— conditions. Apart from natural disasters, some cities in India
3 s are also vulnerable to chemical and industrial disasters and

e man-made disasters.

29wy W
3 « Out of 36 states and union territories in the country, 27 of
them are disaster prone.

25799 W™

Almost 58.6 per cent of the landmass is prone to
earthquakes of moderate to very high intensity;

Over 40 million hectares (12 per cent of land) are prone to
Rl floods and river erosion;

Of the 7,516 km long coastline, close to 5,700 km is prone
to cyclones and tsunamis; ( 8% land ) is prone to cyclones.
68 per cent of the cultivable area is vulnerable to drought

Ui

MunichRe registered 820 natural di
losses in 2019 - three times as many 3

Natural Disasters on
the Rise Around the Globe MunichRe and scientists agree

another factor that causes more

Number of natural disasters’ by type of event (1980-2019) occur, while human_settlements encroaching further into
nature have also influenced the number of insured losses

W Hydrological W Meteorological evenls.
W Climatological = Geophysical*
L

Reinsurer MunichRe, estimates the cost of natural disaster
m since 1980 at around $5 trillion, only about a quarter of
which was insured.

The damage from the Tohoku earthquake and tsunami in
Japan in 2011 is estimated at around $210 billion, making it
the most expensive natural disast

Hurricane Katrina caused the highest amount of insured
losses at around $61 billion.

While hydrological (floods) and meteorological disasters
(weather events incl. flooding caused by rain) are equally

e
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Global Disaster Losses

1n 2013 dolk Cost of natural disaster losses worldwide from 2

(in bilion U.S. doory,
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List of major natural disasters that have occurred over the
last 20 years in India India, the second most popula
the world, is highly exposed t:
PP ool i IMIIGPREEPll  disasters. Due to its geographi
event P Ll seismic risk zone and intertropical
convergence point, the Indian subcontinent
also faces recurring atmospheric phenomena:
heavy monsoon rains, floods, episodes of

high heat, drought, etc.

Itis the third country in the world in terms of
the number of natural disasters, behind China
and the United States.

The number of human casualties continues to
rise, from 1 674 deaths in 2015 to 2045 in 2019.

 India had reported 321 catastrophic events

between 2000 and 2019 and died 79 732

(UNDRR). And lndia has suffered nearly 80 billion
USD in economic losses in 20 years.

Kerela :
¢ Kerala, with a population of over 3.3 crore, ranks first

among Indigy states on HDI. ever floods in its history since 1924. D
state received cumulative rainfall that was 42% in excess of
the normal average. (during 1-20 August, when the state
received 771mm of rain.)

* InJune and August, 2018, Kerala expe

* Kerala are at par with those of developed countries.

* In 2015-16, top five in Indian states in terms of per capita
state domestic product and growth in per capita income.

« Literacy rate in 2011 of 94% (national average of 73%), * Ittriggered several landslides and forced the release of

excess water from 37 dams across the state, aggravating

the flood impact. Nearly 341 landslides were reported

from 10 districts. Idukki, ravaged by 143 landslides.

life expectancy at birth between 2011-15 of 75.2 years
(highest, & national average of 68.8 years),

IMR of 10 per thousand live births ( lowest in Indian

states). * 1,259 out of 1,664 villages spread across its 14 districts

* Lowest population BPL line (7%) (national average of 22%) were affected. The seven worst hit districts were

* In 2015-16, 94% of households had access to improved Alappuzha, Ernakulam, Idukki, Kottayam, Pathanamthitha,
drinking water sources, Thrissur, and Wayanad, where the whole district was

* 98% of them were using improved sanitation facilities, notified as flood affected.
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Cumulative rainfall by district o)
P 0o in randall P to normal u I
(1 June 2018 - 17 August 2018) ' 11"%¢ T Geography SP4 &= . %
District ® “:'"::,. e “(::).l ® % increase
Aappuzha 16481 13095
Emakulam 23059 = 1606.0
Idukia 3211 17491 83.58%
Kannur 24509 22349 966%
Kasaragod 254994 2489.1 2.44%
Koltam 14273 985.4
Kottayam 21378 14526
Kozhikode 27964 | 21565 o
Malappuram 25298 1687.3 & —_
[ Palakkad 21350 | 12542 | 7022%

.

It is highly vulnerable to natural disasters and the
changing climatic dynamics given its location along
the sea coast and with a steep gradient along the
slopes of the Western Ghats.

39 hazards categorised as naturally triggered
hazards (natural hazards) and anthropogenically
triggered hazards (anthropogenic hazards).

Kerala is also one of the most densely populated
Indian states (860) persons per square kilometres)
making it more vulnerable to damages and losses
on account of disasters.

Nearly 14.5% of the state’s land area is prone to
floods, and as high as 50% for certain districts.

Landslides are a major hazard along the Western
Ghats in Wayanad, Kozhikode, Idukki, and Kottayam
districts.

Seasonal drought-like conditions are also common
during the summer months. Dry rivers and lowering
water tables in summer have led to water scarcity
both in urban and rural areas.
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Overview of Kerala district map d
flood-related incidents

Geography SP. 105

Ministry of Home Affairs Disaster Management Division Situation Report Kasaragpd
asof18 Augusl 2020, 1900Hr 3
Dl;ln; '“’ li ’sil (anruvug
Number of Affected 1, O
> (1 June 2020 to 18 August 2020) #7155 @ Wayanad
Ll o Kozhikode . .
Districts Al 14 districts in Kerala P om £
Malqpq;r_am .
: Villages All 1,670 villages in Kerala ' g Paighat
o
‘. Total Dead/ Missing/ Injured 104/ 12/ 40 T
Houses Damaged 220 fully destroyed, 5,190 in parts c s S
% makulam @ ——vrdge cotapse
Property Damage Cost (Estimated) 19,000 crore =

UNDP APPROACH

* Besides the estimation of potential losses and their impact, risk assessme
the determination of the acceptable level of risk, defined as the level of losses that is
acceptable without destroying lives, national economy or personal finances.

* Once the current and acceptable levels of risk are determined, disaster risk reduction
plans and strategies could be revised or developed so that they have the measurable goal
of reducing the current risk to acceptable levels.

* For countering existing disaster risk systematically, for example by formulating a
comprehensive DRR policy, developing land-use plans or putting in place insurance
mechanisms to transfer non-reducible risks, the knowledge and understanding provided
by a comprehensive risk assessment are fundamental.

* Furthermore, when the plans are being implemented, periodic evaluations of risk
provude an expliclt ondiatlon of progtess m risk reductlon. They help to evaluate the

» The Hyogo Framework for Action (HFA) was the global blueprint for disaster risk ri
between 2005 and 2015. The HFA was adopted in 2005 at the World Conference o
Reduction, held in Kobe, Hyogo, Japan.

Its goal was to substantially reduce disaster losses by 2015 - in lives, and in the social, economic,
and environmental assets of oorpmunities and countries.

L
The HFA identified priorities for action:

Ensure that disaster risk reduction (DRR) is a national and a local priority with a strong institutional
basis for implementation

The HFA drove significant progress in developing international co-operations, institutions, policies,
and legislation for disaster risk reduction. Stakeholders at all levels, strengthened their capacities
for risk assessment and identification, disaster preparedness, response and early warning.

» They concluded that the focus of national and international attention must shift from protecting
social and economic development against external shocks, to transforming growth and
development to manage risks, in a holistic manner.
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The Sendai Framework For Disaster risk reduction:

Scope and purpose:

* The present framework will apply to the risk of small-scale and large-scale, frequent and infrequent,
sudden and slow-onset disasters, caused by natural or manmade hazards as well as related
environmental, technological and biological hazards and risks. It aims to guide the multi-hazard

management of disaster risk in development at all levels as well as within and across all sectors.

Expected outcome: B

* The substantial reduction of disaster risk and losses in lives, livelihoods and health and in the
economic, physical, social, cultural and environmental assets of persons, businesses, communities
and countries.

Goal:

* Prevent new and reduce existing disaster risk through the implementation of integrated and inclusive
economic, structural, legal, social, health, cultural, educational, environmental, technological,
political and institutional measures that prevent and reduce hazard exposure and vulnerability to

c

re
% ’

Targets:

* Substantially reduce global disaster mokaﬁty by 2030, aiming to lower average per 100,000 global mortality betwee
compared to 2005-2015.

Substantially reduce the number of affected people globally by 2030, aiming to lower the average global figure per 100,000 between
2020-2030 compared to 2005-2015.

* Reduce direct disaster economic loss in relation to the global gross domestic product (GDP) by 2030.

Substantially reduce disaster damage to critical infrastructure and disruption of basic services, among them health and educational
facilities, including through developing their resilience by 2030.

Substantially increase the number of countries with national and local disaster risk reduction strategies by 2020.

« Substantially enhance international cooperation to developing countries through adeq and inable support to complement
their national actions for impl ion of this fi k by 2030.

* Sub ially i the lability of and access to multi-hazard early warning systems and di risk information and
to people by 2030.

Priorities for Action

* Need for focused action within and across sectors by States at local, national, regional, and global levels in the following priority areas.
& Mnmmu

Disaster risk reduction (DRR)

« Systematic approach to identifying, assessing and reducing the risks of disaster.

It aims to reduce social and economic vulnerabilities to disaster as well as dealing with the env
other hazards that trigger them.

* UNDRR (formerly UNISDR) is the United Nations focal point for disaster risk reduction. UNDRR oversees the
implementation of the Sendai Framework for DRR 2015-2030, supporting countries in its implementation,
monitoring and sharing what works in reducing existing risk and preventing the creation of new risk.

+ UNDRR wants to break the cycle of disaster > response > recovery > repeat. In 2017, more than $25 billion was
requested by UN agencies for humanitarian campaigns; there is no denying that emergencies of any kind are
expensive, both in human and economic terms. But more than “building back better”, we need to focus on doing
better from the outset. That means both reducing the existing sources of risk in the world and avoiding
creating new risk.

« It should Be an integral part of the development and relief work, not an add-on or one-off action.

« Its scope is much broader and deeper (very wide-ranging) than conventional emergency management.

o 257 |
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Change in Approach:

Geography SP.4 =

* The change in thinking and practice since the 1970s
* It has widen,and deeper understanding of why disasters happen.

* It is more integrated, holistic approaches to reduce their impact on society through
reducing risk before it occurs.

* As well as managing impacts when disasters occur.

* It is generally understood to mean the broad development and application of policies,
strategies and practices to minimise vulnerabilities and disaster risks throughout
society.

* A shift from the traditional emphasis on disaster response to disaster reduction, by
seeking to promote a "culture of prevention"

* The term 'disaster risk management' (DRM) is often used in the same context.

Way Forward:

* The Committed leadership

Geography SP4 ’f

+ lindigenous knowledge

* Role of NGO

* Involving multiple service providers, in an area where a strong public-private partnership
is of prime importance,

« convelgence of schemes must be considered for a holistic approach. Cohesion with
schemes under ministries beyond tourism, for instance, rural development, culture,
environment and tribal welfare,

+ Participation of village panchayat

« adaptive paradigm capable of addressing widely different situations, and
articulating different goals in terms of the utilization of natural resources.

We need to manage risks, not just disasters
To Achieve SDG's
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