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ABSTRACT

Landslides have wide range impact on the people of the affected area in terms of the devastation caused to material
and human resour ces. The magnitude of destruction depends on the location of the landdlide area. In the context of
India it is a painful truth that most, if not all, the areas susceptible to landdide hazards are inhabited by the
economically weaker section of the population who have neither the resources nor the expertise to organize
rehabilitation measures of their own. One of the most difficult problems concerning landslide hazards in place like
Nilgiris is dealing with existing urban areas where buildings are constructed on or close to a landslide. The ideal
approach in this situation is to avoid further development in high-risk landdlide prone areas, limit existing-use
rightsto rebuild, and limit the use of buildings. The most realistic approach isto avoid further development and use
of buildings (building type) is consistent with the level of risk posed and the district plan maps clearly show
landslide hazard zones.
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INTRODUCTION

Nilgiris district is endowed with rich natural resces, which pose an imperative need to check tizenirolled
urban growth and denudation of forests to mainthe fragile ecosystem. the urban development irs@oance
with desirable ecological parameters and as welbaguide and monitor the spatial growth of the iewvin the
district and regulate the land use pattern in sseprative outlook to protect the ecology of thetriis which is
fragile in nature, the need for special technigf@splanning and suggesting the corrective measwas felt
absolute.

Before the appearance of Homo sapiens on Earthpuhely natural system ruled our planet. Many gesjtal
events such as earthquakes, volcanic eruptions, $iding, and/or flooding took place threateninglyothe
prevailing flora and fauna. Millions of years lgtéhe human presence transformed the geophysieait®into
natural disasters. The transformation of these lggsipal events into natural disasters occurred kémeously with
the appearance of the human system, when humagsbkégan to interact with nature, when fire wasalisred
and tools were made from the offerings of the rathiabitats. The evolution of humans left behing dlge in which
only nature existed. It provided the starting paihthe interrelation of the human system with natu

The human system itself was subjected to signifit@msformations, where the concept of work anmitkeof social
division of work, production relations and econoahipolitical systems appeared. These transformsitaond their
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links to the natural system have served as tengplatehe dynamics of natural hazards and therefdegural

hazards are indeed geophysical events, such &&jeakes, landslide, volcanic activity and floodifigey have the
characteristic of posing danger to the differeriaoentities of our planet, nevertheless, thisgdars not only the
result of the natural vulnerability, and it is thesult of the human systems and their associatétesabilities

towards them (human vulnerability). When both typ&sulnerability have the same coordinates in epaud time,
natural disasters can occur. Natural disastersirosorldwide however; their impact is greater inveleping

countries, where they occur very often.

MATERIALSAND METHODS

1. Problem statement

However some of the main issues related to enviemtrand society are discussed here. The lack ofemess is
one of the main issues among the public as wethasplanners. The Department of Science and Teobgyol
Government of India has suggested having raiseemgas among policy makers & planners at statdtdistnd
user institution level through conducting trainipgpgrammes/workshops. Also awareness should b&edreaong
community leaders and general public affected lmgl$tide hazards about the cost-effectiveness andfibe of
taking landslide hazard mitigation measures.

The other main issue is communicating the landdlideard. There is no clear early warning systerreaslily
available for landslides like Likelihood of the acence of an event, the size and in a locatioh wwald cause
casualties, damage, or disruption to an existiagdard of safety. There is no warning signs arardtelications of
vulnerable slopes are no where designated in thartigorone areas. The first responder’'s (local leg¢agan take
initiation in this regard with the help of Governm®fficials to create awareness among the vulheracimmunity.
The elements at risk should be identified and la gisantification study can be implemented for theskerable
sites, so that this information’s can become \iitatase of emergency response. As suggested bgridaisaster

Management Authority (NDMA), Government of India the National Disaster Management Guidelines for

landslides, from the funds available with the DgstPlanning and Development Council in landslideng areas, a
part will be allocated for the implementation afidslide management schemes in the Nilgiri district.

2. Objectives

a. To survey the landslide occurrence zones alongae traffic between Mettupalayam and Ooty usinggGP
b. To determine the human influence on the modificatd hills environment using SOl Toposheet and azbti
remote sensing data

3. Methodology

To study landslides, the Indian topographical mapghe entire Nilgiris district (13 topo sheets)vhabeen
converted into digital maps with the incorporatmfmnecessary physical features. In the preserlgmo the road
link connecting from foothill (Mettupalayam) to Qolhas been taken and the occurrence of landslidesstracked
using GIS 20 Global Positioning System (GPS). tAdl landslide occurrences were transferred onegdaliital map
and re-registered all the points surveyed using.GP8 study the human influence on the hill envinemt, the
sample points were taken using GPS. To identiéyrtiodification of hills environment using ISO Topest and
optical remote sensing data were used to find ahdegween two time periods 1990 to 2010.

4. Location of Nilgiris

The Nilgiris, popularly known as the “Blue Mountafnis a tiny district, with an area of 2545 sq.kforms an
integral part of the Western Ghats. It is locatetiveen 11° 10'N to 1145’ N latitude and 76° 14'E to 72 E
longitude and its climate has aptly been descrémtthe cold tropical island rising above the wadrapical sea of
South India”. It is bounded on the north by Karkat&tate, North West by Kerala State, on the S&atst by
Coimbatore District and the North East by Erodetitisof Tamil Nadu. The entire district is hillynd is divided
into two natural zones namely the Nilgiris plateaud the Wynad tableland. Nilgiri Hills of Tamil Nadre located
at the junction of the Eastern and Western Ghathagamandalam, popularly known as Ooty, the Quédiills,
is a major tourist attraction of South India. The@jon country rock exposed at Nilgiri Hills are chackites
(granulites). They are enderbitic natured rocksetsslly composed of minerals of quartz, plagioelapotash
feldspars (less), orthopyroxene, garnet and biolitee rock is medium to coarse grained, greenigly golored
rock, polygonal granoblastic texture to foliatechthimg texture. The general strike of the granuligedl60°-70°E
with steep dips (55°-75°).
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RESULTSAND DISCUSSION

Figure 1 shows occurrence of landslides prone asbase collected using GPS along the road of Matayam to
Nilgiris, the recent and past landslide becomimgjfient and rather an annually recurring phenomamnone part or
other of the district with the frequency gainingridg the northeast monsoon, causing frequent rdadks,
breaches of infrastructure, loss of lives and detin of properties.

Landslides were severe during the two consecutaesy1978 and 1979 as well as in 2006, inflictogslof life and
damage to property. Unexpected rains triggereditaodundred landslides within an area of 250 sgkdometers
in the district during 1978 while nearly 200 laridek were recorded during 1979 and 30 landslideisg2006 in
the Coonoor to Mettupalayam ghat road. Soil slgzsth slides, rock slips, rock falls, compound edichnd land
subsidence are common and Nilgiris is prone tdiallls of landslides. Because most of road cuttimgvall as
railway track cutting are with steeply dipping roftkmation (charnockite with soil covers) dispogedards the
steep geomorphic slopes of the area. As a reseilé thre more unstable conditions of the slopesshdiohg may
take place along the slope at any time. When ¢hi@leextend of the steep slope is more, attergimuld be given
for construction of retaining walls at the bottom.

. The Nilgiris District
Landslide Zone Mapping (Wettupalayam to Ooty Highways)
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The area in which beds dip towards the slope wighamnounts more than 4&e unsafe and prone to landslides
Nilgiris and Darjeeling hills are most affected laydslides due to same side steep slopes and difgéprmations.
Whereas Yercaud hills of Salem, Kothgiri to Mettigyam of Nilgiris Ghat section and Dehradun to Musge
hills track are free of landslides where beds vpidg into the hills and against the slope.

It is observed that while there were innumerabigesl between Coonoor and Mettupalayam and the nuwthe
slides on the Kotagiri-Mettupalayam sector was igdge. Along the roads, the natural sholas or §tseaemain
relatively undisturbed and geomorphic slopes arelarate to steep. The Geological reasoning behiesetiGhat
Sections are geomorphic slope and geological foomate dipping towards road sections and are iresdinection
in the former case. Whereas in the Kotagiri Sect®aological formations are mostly dipping agaifws) oblique
to the geomorphic slopes of area and thicknesseattvered cover is very low.

Improper land use practices such as heavy tillaggicultural practices and settlement patterns\aitiddrawal of
toe support have contributed to creep in many casesmmon factor noticed in most of these vulnizatopes are
deforestation in the recent past, cultivation afssmal crops and increase in settlements. Numendisarge sized
master joints make the rock very weak and unstaidkjoints act as channel ways for the seepagetd#rwSliding
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may take place along joint planes dipping towafus d¢lope. The study is to assess the human inguencthe
modifications as well as the natures’ impact oh driivironment. Increasing pressure on land foicafjure and
monoculture plantations displaced an alarminglyhhpgoportion of natural forests and grasslandsitgatb an
extensive loss of biodiversity and turning the Mitginto a biodiversity “hotspot”. In many hillr@as, intensive
human and livestock pressures along with indiserat@ felling of trees for commercial purposes halveady led
to loss of soil and rapid depletion and destructibfiorest cover. In addition to this, water reten capacity and
productivity of land have been adversely affecligduese factors have impaired the ecology signifigangsulting in
difficult economic condition for the hill peopleTraditional agricultural practices, especially shij cultivation,
have also contributed to the destruction of forests soil erosion. The unrestrained spread of mahoe (tea,
coffee, eucalyptus etc) destroyed priceless trépaia forests, mountain forests and grasslandg;iwhave evolved
over millions of years. Increasing pressure on mrbeenities led to widespread and persisting wstercity,
congestion, and environmental pollution. This zé;m@ catchment area and during the northeast amthwest
monsoon seasons, this region received heavy rhimfbich is followed by intermittent landslides,cfofall and
other debris fall and the like. Due to the impatheavy rainfall this is a common phenomenonciiffigg many
inhabitants who lives along the slopes/ valley oegi This more often affects the road and railvoet due to
heavy landslides along the roadways disruptinditréiiow. This necessitates a land slide risk andherability
map of this so as to demarcate the most vulneratsies for further gross-root level study.

5. Madificationsin Hill Environment: The Nilgiris

The Nilgiri district in Tamilnadu is home to thelepdorous Blue Mountains that are a part of a largeuntain
chain known as the Western Ghats, sweeping achesstates of Tamil Nadu and Kerala. The elevatibthis
mountain range varies between 2,280 to 2,290 metéisthe highest peak being Doddabetta at 2,68&m. The
Nilgiris have tea cultivation at the height of 100tb above 2,500 meters. This also produces eucalyql and
temperate zone vegetables. The Nilgiris have a andlwet climate and the area is a popular sumaterat, with
hordes of tourists from across the country flockiing heights in all excitement. The picturesquénlhills of the
Nilgiris remind one of the Downs in Southern EnglanThe main town in the region is Udhagamandakahich
reflect a colonial aura with several buildings buoih British style. The other major towns of thgiom are Coonoor,
Kotagiri, Gudalur and Aruvankadu.

Table-1 depicts the results of modifications magdéiman on hill environment from 1990 to 2010 usjegspatial
technology. The changes are vast among the settksnand estates which are given in ha for alltéheks in
Nilgiris district.

Table-1 Human Modification of Hill Environment (1990 to 2010)

Settlements| Estates
S.No Taulks Name Ha Ha

1 Panthalur 29.2 82.4
2 Gudalur 15.6 74.9
3 Udhagamandlan; 15.1 72.4
4 Kothagiri 30.6 29.4
5 Coonoor 12.0 62.1
6 Kundah 10.6 32.1

Source: Data Generated from Analysis

There are two national parks in the Nilgiris. Muddan National Park is in the northern part of tlaage at the
junction of Kerala, Karnataka and Tamilnadu covgram area of 321 sq km. Mukurthi National Park lieghe
Southwest of the range in Kerala, covering an afe@8.5 sq km The whole sweep of Western Ghatshéo t
Northwest and Southwest come under the realm af'méirst biosphere reserve, which is a home toler of bird
species, including the Nilgiri Pipit, Nilgiri Woodgeon and Nilgiri Blackbird. Nilgiris is also honte Toda people
a tribe that has been living there for ages. Higbva the sea level, situated at the junction oftweeghat ranges of
the Sahayadri Hills, Nilgiri district provides asfanating view. Kerala on the west, the Mysore &tat the north,
and Coimbatore district on the east and south bdurideadquarters of Nilgiris district is Udhagandatam (also
called as Ooty). Nilgiris means "Blue Mountains’heTentire area of the Blue Mountains constitutes ghesent
district of Nilgiri. The height of the hills in thBlue Mountain range varies between 2,280 and 2r@280es, the
highest peak being Doddabetta at a height of 2n6&Bes.
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The Nilgiri District
Human Modification of Hill Environment (1990 to 2010) N
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Nilgiris derives its charm from its natural settirithe steep hills and fantastically narrow valleyith numerous
rivers and rivulets running in all directions wihfew fine waterfalls here and there provide béalusicenery. The
temperate and most equable climate further heightem attractiveness of the place.

CONCLUSION

The pattern and nature of landslides occurrendbamilgiri hills are common in both the northeasd southwest
monsoons. Irrespective of Vegetated or non-vegetatteep or gentle slopes, all are prone to ladelsliduring
continuous over-saturation of over burden due tavheain. Comparatively Ghat slopes with inward piliygy
lithounits are seems to be safe. Increase in sedties at hill tops, both slope and rock dippingn@utis from the
ghat sections, continuous flooding on heavy rainggrcalation of clay layering in weathered zone #&he
characteristic features behind the Nilgiri landstidThe increase in the events of landslides Nifgay be due to
seisomotectonically active Southern Granulite tercé South India.
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