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HILL TOWNS -
Environmental planning as
a pre-requisite for disaster
mitigation

Abstract

Mountains, essentially are the wealth of unique biological, functional and aesthetic resources for every country. They
are the sources of water, forest produce, minerals, agricuitural and horticultural produce and provide ample opportunities
for tourism and recreation, thereby contributing significantiy to the national economy. They also offer immense bio-
diversity i e. flora and fauna both, which have tigh cultural and economic value. it 1s aiso very well known that the
mountains play a very vital role in aeternunation, regulation and modification, of the climatic regime including the
ramnfall in the country. some of the mountainous regions form a very closed eco-system wherein the various sub-
components of the system are s0 fragite that any disturbance through human intervention can cause irrepairable
damages, whereas some of the regions are able to tolerate the interference over to a slightly extended time period.
Neverthetess, all mountainous eco-systems, geclogically younger or oider are more or less fragile eco-systems. “Nearly
half of the world's population 1.e. about 3 billton is concerned in one way or the other with mountainous regions and
about 10 per cent of the earth's population lives in mountainous areas on higher altitudes while 40 per cent occupy the
tower altitudes®, reports Agenda 21 Nature Is also very unkind to rmountainous region. Natural disasters like floods,
earthquakes, landstides and fire etc. cause large scale destruction to houses yvear after year in different sub-regions.

Disaster Reduction in Hill Areas and
Environmental Planning

isaster in today's world can be both naturat and

manmaaqe, In fact sometimes it 15 becoming difficuIt
to ascertain as to which of the human action s going to
or 1s leading to occurrence of a particular disaster while
the link between natural disaster reduction and urban/
regional planning 15 less evident, There 1 an established
connection between environmentally degrading practices
and occurrence of naturai disasters. As theyopulation of
our country becomes more concentrated, the natural
resources have become increasing eroded and degraded
Indiscriminate felling of trees particularty on upper slopes
can cause mudflow and landslides on the lower slopes.
Filled up marshes and wetlands can exacerbate flood
problems. Sometime the same can also lead to crack In
foundations A large nurmber of natural disasters can be
prevented (except perhaps earthquake, which cannot be
predicted) through effective environmental planning
meastres.

In India, there are two broad hifl regions, viz, The
Himatayan region and the Deccan Plateau. The hill states
are Jammu & Kashmir Himachal Pradesh, Arunachal
Pradesh, Manipur, Meghataya, Mizoram, Nagaland, Sikkam
and Tripura Many hiilareas are also located in Assam, Goa,
Karnatka, Kerala, Manarasntra, Tamil Naau, uttar Praaesn,
West Bengal and the union territory of Daman & Diu,

Conflicts hetween Developmental Needs and
Environmental Conservation

The human settlements within the mountainous region
are hignly dependent on iocal resource base inciuding the
hio-mass for their daily survival. The Himalayan reglon
although physically a one entity, stretching from west to
east presents varied nature of problems. All the cities are
located in the low lying areas invoiving a perennial
drainage problem The soil 15 very good for agricultural
purposes and has good productivity Itis therefore seen
that there is a strong finkage between resources
available and the jocation of human settlements.

Even at low ievel of 8 70 per cent urban population,
Himachal Pradesh 1s confronted with problems of over
urbanisation and fast environmental degradation. As a

result of consistent increase in urban population during
the last three decades, pressure on land and resources
has increased manifoid. with 36.46 percent growth rate
of urban popufation during 1981-91, Himachal Pradesh
witnessed unprecedented haphazard and unauthorised
construction in and around towns, along the highways
and 1in major river valleys, Having compiex geological
structure, the Himalayas have fragile and delicate eco-
system. Thev are highly vulnerable to human interference.
The rapid, but unscientific and haphazard development
of roads, has zggravated their environmental
degradation, Roads have caused colossal destruction of
vegetal canopy and triggered off massive erosion on
slopes. Stiding debris has chain effects of destabilising the
Eco-system of beautiful valleys and subsequently the
plains Modernisation and technglogical revolution have
uprooted some ancient customs and traditions that had
a direct bearing on ecological and environmental
caonservation, At the present rate of devastation, it is
feared that Himachal Himalayas may turn into a
desert in next century.

The story repeats itself in UP portion of Himalayas.
“Hirnalavas is becorning the victim of the great Himalayan
biunders On the basis of more than half a century’s
experience of hfe in the Himalayas, | see atieast four
Himalayan biunders”, says sunderlal Bahuguna, a noted
environmentalist He further elaborates the same as "the
fong term impact ( social, cuttural and ecological) of large
Dam projects mciuding their contribution to major
landshdes. The other three issues are mass displacement
of hill people. foss of rich fertile soil and stoppage of
ground water recharging and massive deforestation even
by government itseif "

The North Eastern region comprises of the most valuable
tropical rain forests The human settlements in this region
are facing the same challenges as described in the above
two regions 80 per cent of the population lives In the
rural areas. North East is rich with natural resources in
the country and is endowed with huge oil deposits and
other minerails, priceless forests and sprawling tea
piantation. The per capital forest availahility is in excess
of natignal average of 0.11 hectare with Arunachal Pracdesh
having 8.0 hectare per capita. On the overali basis, around
65 per cent of the total area in northeastern region is
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covered under forest. 50 far, the northeastern regian land
ownership is traditionally in the hands of society and is
based on ‘social good’, Til date this system has prevaied
However, changing pnenomenon of gevelopment anag
transition from traditional to industrial activicy may lead
to cutting this rich Big-resource and ecosystem The
average rainfallin the region is the highest in the country,
Mass destruction of forests in this area can tead to floods
and gevastatian,

Sirdang of holl and the road - Arunachal Pragesh

The traditionai land ownership which is based on the
concept of land as “social good™ and not as an
‘economic good' or factoer of production has led
to a situation wherein the enterpreneurship
development, agricultural productivity (marketable
surplusi is a casualty

Tourism is being viewed as an essential economic activity
for the hilly regions, which could generate good
employment opportunities Considerable success has been
achieved in this sector, wherein, it 15 seen that number of
small and blg settiements are fully dependent on toursm,
However, the potential for the development of tounsm,
with latest management technigues, has still not been
achieved It is also seen that the excessive explortation or
commercialization on the pretext of tourism has led to
considerable damage to the ecolegy of the region.

Occurrence of Natural Disasters

The Himalayas and the North Eastern reqian presents a
‘Treasure House' of landslides having no parallel in the
world due to wide variations in geclogy, geomorphology,
chimate, aititude and rock types, In the racent years,
unprecedented and unwise exploitation of Himalayas by
men do combine with ite immature geology, heavy
rainfall, varying chmate, hydrolegical conditions,
selsmicity, flash floods etc “To trigger a vaniety and clfass
of landsides leawing the beauliful ping forests barren and
therefore mare vuilnerabie fa the onsfaught of bigger
mass-movement to follow, When leff uncantrolled,
landsides charge themselves generatirtg more furraws,
more gulhes and more landstides blocking natural
drainage, uprocting trees and carrying down all that would
have otherwise turned areen and gay by the turn of the
583500, 5ays R¥ Bhandar - the feading scientist on natural
disasters Occurrence of Fflash flood, particularfy in a
narrow river gorge, seem fo be one of the much
Feared cause oF some of the major Himalayan
landsiides. Accurmulation of siipped masses, shooting
Doulders, charge of river sift and above ail massive
rocks transported by the curbufence of flowing water
throttie the narrow river passage building up a
reservoir oF water ipressure! that eventually flushes
the obstacles. The resulfting drawn down effect
trigger siides in the region, eventually jeapardizing

the stabliity of the hill as a whole. Some of the
Fformidable landsiides have often created landslide
dams In the narrow river gorges”, ne further expiains.
"Being the youngest mountain system in the world, still
ir the process of farmation andhaunied by the frequent
occurrence of landshides. During fast hundred years or 50,
it has been noticed in Alaknanda catchment twice - Birhi
(18821, Bela Kooch (19700, and Bhagirathi catchment thrice
- 5era, Jalkoor (1530, Lonarinag (1959 Dabrani (19785, After
the Uttarkashi earthguake, the hills have developed cracks
and there were huge landshdes and blockade of Bhagirathi
near Lohannag and Dabrani n the very first monsoon,
Even IF the dams withstana tremors, nobody Can prevent
the regetition of vi-jont Dam (taly) tragedy of 1963, wnen
a mitock tumbied into the reservair, causing a Aash Rood
kiling 2,000 people. Even in normal conaitions, dams cause
flash floods, When there are heavy rains just after the
MOnNs0on, excess water js to be Rushed for the safety of
the dam itseif The experience of Bnakra i 1388 snouid
not be forgotten savs Sunderial Bahuguna, In 2
newspaper report of early 90's, The recent landslide at
Malpa testifies this. These areas which were covered
by forests a decade ago are how barren. This cannot
be Ignored, in the recent episode at Malpa, says
Gautam Kaul, Director General of indo-Tibetan Border
Palice,

Meandenng river under cuthing the il - Arunachai Pragdesh

afall the man-made structures, the collapse of engineered
and non-engineered buildings during an earthguake |15
the main contributor to the loss of fives and injuries to
the people More than 55 per cent of India's land area
particularly in the north Eastern region falls in the selsmic
zone of moderate to severe intensity. The entire
Himalayan range from Kashmer to Assam, Western and
central Himalayas iincluding Nepal Himalayash are
earthguake prone, Earthouakes of magnitude more than
5.0 on Btcher scale have been ¥nown to occur in the
historical past or recorded in the [ast 80 years (n certaim
reglons, even earthquake of ghant size, more than 7.5 on
the Ritcher scale have also occurred and the largest
magnitude earthguake with M-8.7 had its origin In the
shillong Plateau in 1897,

The most important issue which needs to be
emphasized here, is the fact that traditional houses,
constructed with traditional materials and
techniques have survived the onsiaught of massive
earthquakes where the new construction has shown
severe damages. Disaster management involving pre-
disaster actrvities does not form part of the mandate of
any institution. However, to make prediction in advance
has also not been successful so far. Agenda 21 In the
chapter on "sustainable Human Settlements” says.,
"Construction programs showd emphasize focal materials.
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THEMATIC MAP DEPICTING LANDSLIDE
HAZARDS OF HIMACHAL PRADESH
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LAND USE PATTERN IN HIMACHAL PRADESH

GEO-ENVIRONMENTAL STATES OF HIMACHAL PRADESH (REGIONAL LEVEL)

Source : Geological Survey of India

TR Levels of Geo-environmental status derived from the

N// . rating methodology

) B s L Level Description Score
| Pristine 65
Il Maginal Degradation 66-120
1] Relook Necessary 121-150
\Y) Remedial Measures Necessary 151-181
vV Serious Concern 181-200
VI Alarming/Irreversible 201

g 157 - 160
A\ O 136-138
131-134
117




energy efficient designs, marenals thar do not harm hesith
and the environment, anag abour intensnve rechnologlies
that employ more people To reéduce mmgration £o the g
cities, governments shoulg improve rural inng conditions
and encourage the develppment of medium-sized cities
that create emplovment and housing. Sound management
IS ASeaen [0 prévent urban sprawl ohlo agncuitural land
and emvirommentally fragiie regions It s also imoortant fo
see that settlements are built in locations and using designs
and materigls that reduce the risk of damage from such
natural cisasters as flooding, earthguakes and landsiides,
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Gokhemat Landsiioe 118587 - Uttar Pragesh

The Himalayan rivers are fed Dy the meling snow and
giaciers of the Himalayan range during the soring and
summer period and by the rains durmg the monseon. The
Hydro-Meteorologreal factors ke the inadence of heavy
rainrall and occurrence of heavy and continuous meilbling
of snow in the ity wiln ocher sources associared with the
promotion of a hydraulic surcharge in water levels and
inctuding the presence 9oF natural or man-made
abstructions in the floodway suUch as bridge piers, weirs,
floating debns are the contnButory causes farinundation
of iand and gamage o property 5ays an NBO report The
continuous erosicn leads to sdting up of the riverbeds
causing flaods, which 1s a perennial problem of Ml states.
The settlements wivch are located 1n the valley fioors along
the rivers, are the most vuinerable Hahbitation in river
valleys, around [akes and water bodies will continue
due to pressure of population and econamic
compulsions.

one of the unwelicome but freqguent hazards N most
countries which seem to go Nand in hand with nduscrat
and urban develapment s Are Direct damage by fire can
OcCuUr pot only to bulidings but to equipment, work n
progress, stores, records and ather contents ncidental
damage also anses From heat, smoke and the water usag
i fire fighoing, Buildings of all types - residental, industrial,
community and office buildings account for a sizeable
portian of camtal investmant ang national wealth and
represent potental fire hazard. The citiesisettlements in
the mountamous regons, have suffered tremendousty aue
to Fire hazards. The traditional cities have high density
develapment, without any setbacks, and also the
greater use of wood has resulted in fires, which
destroy large number of houses each year.

The farmng reguiations including the burlding bye-1aws only
give ghimpse of requisite measures to be undertaken, either
n the growth of the ity or construction of Buildngs, There
s aneed to utilize the yyinerabiity atias, prepared by the
government iMinistry of Urban Development) and reflect
tHe same i land use zoning regulations and bullding bye-
laws

Need for Linking Geo-environmental Studies with
the City Planning Process

Ta begin with £ 15 necessary to conduct geo-
environmental studies, which recogrizes and respects
gnviranmental resources and natural process. The growth
of Hill towns can be accommodated at no greater short
run cost, and almeost certainly at lower long run costs,
measured not only by monay but by quality of life and
other intangible facpars including reduction in the costs
avoidance of enormous expenditure involved in the post
disaster renabilitation. Traditional planning has oeen
hased an design, econamic, enginearing and
rransportation concepts that have consldered natural
process only comncidentally partially and indirectly. n
pther words [n the frequent conflicts batweaen
conservation and development, the conservaton has
celdom being the winner, the result has been destruction
of irreplaceable resources and creation of ecological
imbalances with serious immediate and future
conseguences Including natural disaster.

The geo-environmental studies evolving the assessment
of eleven parameters such as Geology/Lithology, Minerals,
soils, Climate, Water resources, Land use, Forest and
Agricuiture Natural Hazards, scanfication due o mining
and communication, were conducted for the state of
Himachal Pradesh by Geological survey of India. The
predominant natural hazards, which affect the state, can
broadily be classified as land shides/mass wastage and
earthquakes. Land shdes and mass wastage process have
been categorized under relative intensity classes of low,
maderate and high on the basis of various paramesters,
like (i slope geometry {1 siope farming material and their
shear parameters and (nk saturation either by ground
water or rain water Other parameters having second
oroer control are forests/ vegetal cover, climate ithology,
alntude and rehef The landsiide/mass wastage map and
earthguake hazard map have been super imposed and
the integrated map was prepared, wherem the picture
of naturat hazards for the state can beé visualized . The
limestone production has led to significant land
degradaition, the 200 slate mines fave resulted in creatan
of farge pits - 5 to 10 M down deep into the hill. Inaddimon
to this 70 per cent of the forest 1 @ 10sC AUCING a 5pan of
jast 20 years 15 due to the extension of agricultural
acoivities on to un-viable slopes

All these have resulted in increased vuinerabihty of the
popUIATIoN and The [and o the natural disasters Districts
of Chamba, Lahul — Spiti and Kannaur reguire immediate
remedial measures. The districts of Kangra, Nahan, 5olan
and shimla reqguires refook. All these districts have high
population density and INCense econamic activities. It 15
quite clear from the study that the environmental
degradatian and the natural disaster can not be divorced
from each ather and no solutions to the problems of
natural disasters can De found uniess the issues are
appraised with the comprehensive framework These
reglonal studies have to be immediately followed by the
assessment and appraisal at the local settlemeant levels,
which may be an urban. or a rural complex together and
preferably on watershed basis.

For instance the Shillong township which is a growing
town neads For expansion  The unauthorized expansion
at present taking place has led to a situation wherain
houses have been constructed at slopes, Whnich 15 mare
than 20 to 30 degree. The natural drainage system has
een completely aitered/disrupted and the potential
aguifer recharge areas have alsgo come under urban
expansion. The existing shillong town faces an acute water
shortage despite recenang a very migh rainfall 12400 mm
per yeari The geo-environmental study which was
imiciated for finding the switable ocation of new stiliong
township hasindicated that the unplanneda urpanizatan



