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Natorarl Hazarns aND [DISASTERS

ou might hdve read abeout tSunsEmi or
i seen the images of bhorror on
Eelevision sttt immedidtely =iter (t
hagpened. You mi=y alsn be'aware of the seveze
earthouake n Hashoir on both sides of the
Line of Corriol [LOC). The damage causéd to
human life and propezties during these
episodes 1158 mmoved usdil. Whiat === these as
phenomena and how thsy are caused? How
cEn We Save ourselves? ThesE are soine
guesticris which come t© our minds. This
chapter will sttemmpt to azialyse scame of Bisse
JUESEGIS.

Chame s the law d nahure: [His'a coEEEuoUs
phenomena, big and smsll. materisl snd non-
matesizl that maks our physieal &ndl socioc-
culurat eswivenoent. It IS & moress present
erErywlicie wlith vaziations In terms of
magmits]s, Trensityand seale: Chamre canbe
& graduaal or slow proesss like the evoluton of
landforms znd organisms and ftcan be =5
sudden =nd swift as velcanic erubntions,
tsunamis, earthquakes and lightening. ste.
Similariy, it may remain confinsd to a-smafler
srsa oecurring within'a few secends Hie
hailstorms, tornadoss and dust storms, and it
ean also heve giobal ditmensionssuch as global
warming and depletion of the ozons isntr

Besides these. changes have differemt
meanings for different people. It depends upon
the perspective one takes while trving to
nnderstand them From the perspective: of
natue, changes are value-mentral [these are
neither good nor bad], But fom the humen
perspective, these ars value-ioadesd. Thers are
some ehanges that are desirable and gopd Hie

CHAPTER

IREE 2 &[] — 11

the change of seasons, ripening of fruits. while
thers are otherslike sarthquakes; flecds and
wars thet av= considered bad end umdesirabie.

l:lh:iemr ﬂmm'trﬂmm:t-r:&: Hive tn =nd
;:r;fp:nn;lﬂ:ﬁfc&nngu which ke
over = lond pericd of time =nd
&Hﬂﬂlﬁhiﬂﬂﬁﬁ&ﬂﬂﬂjﬂ&ﬂhﬂﬁ
#um-&fnm:.nm;mmm:}m
m;mmnﬁmdmmm
bac? Prepare o Hat of changss, whish
'mummlnwu: datly life and sive
r#asons - -ﬂw some of thes: ars
mﬂﬁﬂmmmm

In this chapter, »= will read about some o
thess changes. which ars considered bag and
bayve hpunted humenlond for a longdme.

Dizasters in gemeral and natural disasters
in particular, ere some sach changes that are
always dishked and feared by humeniand.

What is 3 Disaster?
Mlsanundmﬁahhmr
resulting from forces that are fargely
m:m&nhumancnnnﬂ.ﬂﬂkﬂqmﬁlr
with Htis or ne wWaming, whith catses
or threatsne ssrisns disruption of Hfe
‘engd property nciuding dearh and miury
to 2 large number of people. and requtres
tharefore, mobilisstion of offorts in sveess
of that wwhick are normally provided by
statatory sMergdency serdieas™

Foar-a long Home, googrsphical Ifteraturs
viswed disssters == & conseguence of natural
forees: #nd Humsn beings wers treated 23
imnocent and helpless victims m front of the
mighty forces of natore. But naturs! forces ars
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got the only catsses of disasters. Disasters e
alsp cansed by some Buman ‘aciiviiies. There
Bfe some grhvities ¢arred by hioman beimgs
that are directly responsible for disasters.
Bhopal Gas bagedy, Chernoty] nuclesr disssier,
wars, Telease of CFCs(Chlrslumiocsrbons) amd
irirresse of green house gases: environmmentol
nallutinns like noise; air water and sofl sre some
of the disasters whichk are eaused directly by
buman sctors. There 2re 5oms othsr actvities
of human bBeings-that sceelerate or intensify
disasters indirecths Landslides snidifineds diis
En defmrestation, unsecientifie land use and
consiniction Sctivities in Beigiis areas are Somes
of the disasters that =re the results of mdirect
buman actions, Can vouw identify some other
outnan activites doing on in and srowmE vour
neighbourhoed and schoecis that can lead to
disasters in the near future? Can vou suddest
snmEe measures tie prevent 7 It is = common
experience that human-marde disasters have
ineressed both in their pymbers and
magmtudes over the vears snd concerted
efforts ar=s on st vanous levels to prevent and
minimise their ocourrences. Lhough the
success bas been ondy mommsi 5o fBn dgs
possibie to prevent some of these disasters
ereated by buman actions. As oppose to this,
very little is paosaible to prevent patural
dizasters: therefore, the best way out 1s fe
cemphasiss on natnrs] disgster mifigation apd
mansgement. Estahlishment of National
Institniie of Disaster Management inidia Farth
Siammit at Rio de Janemo, Brazidl 1998 and
tee Wozld Conference on Dissster Manaderment
in Moy 18994 3¢ Yolkohoma, .J@pan, ete, are
same of the concrete steps towards this
direction inttiated ot different jevels.

A=t ofien it is chesrved thet srhoisrs niss
Both are relsird phemoriene, yot guite dbstimed
from gach giher. Hence, it is neesssary to

distinguish between the two.
Nztor=l Hsazsrds zre elements of
ChrimstaEnces iz the Naturs! svoormnent (hat

bave'the potentizl] fn cause harm (o peaple oo
Property or both. These may be swilt or
permanent aspscts of the respective
envoumoenz! settings: ke coments - the
gcEgEns, sicep siope and nnstehis shrocturmal

INDEA @ EEYSICARI ENVIRONMENT
featorez inthe Himalsyss or extrem=s climatio
eonditinns in deserteor glaciated sreas.

A compared to natural hesards, agtrral
disasters are relatively sudden and causs
farge-scale, widesprezd death, los= of
property and disturbance to secial systems
arid life over whick pecple Bsie 4 Iitle or oo
control Thus, soy event cen be classed as
disaster when the magmtude of desmuction
and demage caused by it isverny high:

Genepally. disasters are generaglised
experienices of people the world over, and no
btro disasters: sre simiay snd compoarshle o
ezach othen Every dissster is umgue in Erms
of the local socic~environmental factors that
contrel it, the social response it fenesates. and
the way each-scoal group negotiates with it
However, the opinion mentioned above is
mrdiegtoee of three mporient thangs. Firstly, the
magatude, intensity. frequencyand damagss
gsused by oatural disasters have increased
wver the yeazrs. Secomlly, thers is = growang
conpern arsong people the world over to deal
with the menace created by these s¢ that the
lgss of humar bfe and property can be
minimised, And finally, significant changes
have: teken place in the patterm pf natirsl
disasters over the vears.

There has alsg been a change in the
perception of natursl disgsters and hazards,
Freviously. harards and disasters were:ssen
as twe closely associsted and intsrrelated
phenomena, l.¢. 8rfeas pigoe e nstural
hazr=rds. were maore vuin=rsble o dizsssters:
Henice, people avoided tampering with the
delicate balanece that exdsted in.= given
ecesystem. People svolded infrmsihiration of
their activities ins such areas and thst is how
diszsters were less damaging, Techmologicsi
power has given large capacdity o himan
borman beings tend t© intensify their actsvities
mto disaster one areas Increasing their
vulnemmbility to disast=rs. Colonisation
of ficed plains of most of the risers and
development of Iarge cites and port-towns liks
— Mumbai and Chennai along the ceast, and
touching the shore dus o high lond vilues;
miake them vulnerable-ts the ocourrence of
oyclones, hurmicanss and tsunamis,
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These dbsermatinns ran alsa beoorrohorated
by the dats given in Tabk 7.1 showing the
magnitude of deaths caused bi-twelve serions
nzatarzl disssters:in the gast sixty y=ars'in
different conntttiessof the waorid.

It-is ovident fromn the tabls that natiiral
disasters have caused widespread loss of life
end property. Conestied eiforis e on at
various levels to take sppropriste measurss
ta deal with the situation. Itiz'alse being =it
thatths damades censed by notural disasters
have global repercussions that are beyond
the means and ezpabilitss of individasl
nation-states 8 cops up with., Haiee, this
fzsue: waEs raized &t the: LN, Genszral

szemBly in 1989 apd it was finally
formalized a2t the World Conference oo
IMsgster Mapagement in May 18994 At
Yekohama Japan. This was subssquently
called ‘thie Yokohsma SGategy dud Plan of
Actfon fora Szfer World,

Crassiricanion oF Natograr DisasTteERS

Human beings the wozld over hase
experienced difasters and Have faced and lised
with themn Néw people &=/ becomminld awase
arsd vasrious steps have been Isfdst=d at
different levels for mibgdabing the =fects of
dizasters. Identification and classifleation of
disasiers is being considered 85 an cfective and
soentific step to desl prommotlvand sifciesdtly
with the disasters. Broadls, matuzal
disasters cen be classidled undss four
categories (See Table 6:2),

Indta {s ons of those countriss which has
experienced mwost of the gatural disastsrs
mentiened in Tablz 6.2, Every year it loses
thousands of lives and property worth
millions of Tupeses dus to these natural
c=lamiities, In the Rllywing section:, some' of

NaroraL DisasTers akD Hazawns m INpla

Itwas discussed inone of the grevicuschapters
that Indiz is:vast and diverse in terms of its
phvsica! sand socic-cnliural atiributes, It is
argely dure to its vast geographical ares,

53

environmental diverzities and culttiral
pharalities that scholars often descrobed it
using two mezningiul adjectives ke the
Indisn-subeontinent and the Tand sf umiby iz
diversity’. Its vastness in terms of natural
atiritmites combined with its prolonged colanial
past. continuing varicus forms of social
discriminations and also egually large
populsiion have-enhanced itz vulserabiliuy to
oatiral disssiers. These ohservations can slsg
be- illustrated by focussing on some of the
rajor-oatiral disasters in Indis.

Earthguakes

Earthquakess are by far the most rimpredictahle
and highly destructive of all the nstural
dizasters. Yon hove already learnt the cavses
of ezrthguakesinsg 7011:'3:;:1-::15 Fundamermntals of
Physical Geography [NCERT, 20086).
Edtthaquakes that ave of EHotonie origin hase
proved to be the most-devsstating angd their
sred ofinflnsnce-is alsn quite large. These
earthquakes result from & series of earth
moverments brought shout by & sudden releass
of energy during the tectonic activities in the
earth’'s erust. As compared to these, the
earthquakes assoriated with voloanic
eruption, Tock fail, landslides, subsidencs,
particularly in the mining arsas. impounding
infhzenre and the scale of dsmages.

It wa= mentioned in Chapisr 2 of the Book
that the Indian plate is moving at a speed of one
centimcetre per vear towards the north and
northeastern direction and this movement of
plites is being constantly ohsirucked by the
Exrasizn plate frown Bye prdh. As 2 resuit ofithis,

ﬁgm:cﬁ 1 : A Damayec Boilding
Drue to an Earthqualke
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-has rizsn ih recemt vears. and socleww, In
It slss thiat these disasters
worse, parﬂcuiaﬂ:rmtht

bevond, to the Josses dus to thess diessgers

1:.;:1&*
fi) Eowil
Fhe s o
communities:
pmn:in-t&mﬂ_

r sharing: s coflection, the
of re=olrces,

(el

Reducton ([GNDR).

mmmmwmmmnmmmmm
Tmnmwmmam Jfor a Safer Warld

WﬁfmmdﬂﬂtﬁlﬂzﬁmmﬂﬂﬁﬂmmumﬂWn | Conference
on Natural Disaster Reduction In tha city of Yokohams from May 23rd-Z7th 1984 It
scknowladgsd that the tmpsct of namral disiseers n tarma of human and £condmilc fokses
eneral has become vulnstable 1o nanwral disgszers
tdm;ﬂrmmmmg#um
conntries; which are 11

Hmmmmmmﬁmmm Hﬁgmdemrﬁim'xhﬁﬁmwiﬁﬂﬂd

The Tesdhrtion of the World: Coniferencs On Naturs] Disssters Reduction @ oa mentioned belowrs
i1} Itwﬂlmmﬁaﬂatmmm hﬁﬂmmﬁpmmmmdﬂzﬂm

mmmmmmwmmw
hmmmﬂmmmﬂmm Foareit
non-gotemmentat

ﬂmw tEmationat
mﬂmmﬂmﬁ@mmmmmmmﬂmﬂHMM

{lg; nmmmmmwm

mmmmmmﬁimmism Mﬂm&ﬁrﬁmmﬂfﬁﬂ

£
s chies

- the jesst developed,

mgamﬁmmp:mtmmuﬂnul
wjnm

 and oillsstiss & informsticn: and.

both the plates are ==3d o be lochked with s=ch
other resuling in arovomnlation of energy =t
of energy resulis in boilding up of stress, which
ultirmately leads to the breaking up of the lock
gnd the-suddsn zelease of entergy causss
earthgualkes-along the Himalayan srch. Some
of the mmst ilnershie vmion territories fstries
BIe Jdamms ang Bashmir, Ladakh. Hapachal
Pradesh, Uttarakhand, K Sikkim, and the
Dagjeeiing suibdivision of West Bengel, and all
the seven skates of the northeast

Apart from thesetegions the cerntal-westsm
parts of india particulacty Gujsrat (m 1319,
1956and 2001) and Maharsshirs (in 1967 and
1283) have -also experiehced Some: severe
easrthgnokes. Earthiscients=is have found it
differult fo explain the cconrence of earthquakes
i1 one of the oldest most stable and mature
landmess of Peninsylar block for 2 long Bme:
Recently, some earth soienbsts hayve comes up
with a theory of emergenes of 5 fault line and
en=rgy build-ug along the fanit hne repressnted
by this river Bhima (Brshma) oesr Letur and
Dsmanetbard Maharashita)] and the possibile
bBredlcing down of the [ndian plate [Figure 6:2).

Simveyaf India, Depariment of Mseoroiogy.
Civermoren of Indiy. glong with the rerenily
forme=d Nations! Inatitute of Disastsr
Menectment have miade 3n intenste analrsis
of mors than 1,200 sarthguskes that havs
oecurred in India in different yearsin the past.
an based on these, they divided Indm into the
foliowing five earthquake rones:

i
it
[
i)
v

Very high damage risk zone

High darnage risk rane:

Modaste damage rise mmse

Lowr demsgde sk zomes

Very low damage nsk zonse.
Dut of these, the first bwvo zones had
expedeneed =ome of the most devmstating
earthjuakssm India. Asshowninthe Fiilne 6.2,
areas vulnerable to these earthguakes
gZre. the Norih-gast statss, areas o the
north ef Darbhenga snid  Assris along the
Indo-Hepal border in: Bihar, Uttarakharnd,
Western Himachal Pradesh ({around
Dharamshaka} and Eashmir Valley i the

Hirralsvsn region and the Enchrbh [r'llla:mﬂ
These a== meltyded M the Very High Damage
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Risk Zone. Similarly. the remaiming parts of
Jammu and HKashmir Ladakh, Himachal
Pradesh. Northern parts of Punjab, Easterm
paris of Haryana Delht, Westsrn Uttar
Pradesh and Northern Bikar fall underthe
High Damage Risk Zore. Remaining parts
of the country fall under moderate to very
Low Damage Risk Zone., Most of the areas
that ran e consdered s=ie are ffom the
stable landmass coversd under ths
Deecean nlatesn,

Epric-Environmentsal Conseguencss of
Esrthguskes

The idea of an earthguake s often asscciated with
fear and hormor due to the scale, macnimide and
suddsrmess atwinch it speeads disast=rson the

surface-of the-sarth without diseriminstion It
bectmes-a calamity when it striltes the areas of
high densityof populations. It oot only damages

and-destroys the settlements. imffastructure,

trarspori and comominicstHen nstwork,

inivrsivees and otier acovmes bt
alze robs the population of ther matstis] and
socic-cultural gains that they have pressrved
o=r generations [t remdess them Homeiess:
which puls an extra-pressiire anid .stress,

particularly on the weak sconomy of the
developing counires.

Efferts el Esrihirsioes

Earthmguiakes havedllencompassing cisashrons
effectson the area of their ocoareence. Some of
the important cnes are isted in Table &1,

Tshls 6.1 - Effccts of E=rthgquskes
£y frrmms ' O ASEmmads by Erfer
Srrretarre
Fizzimes Crauking! Haves
Fro==uT
Langcliges Overhipmiing! o | Fomsmi
Ezrih Fre=sure | Callepis
Fo=zible .
Chem-efects || Fossbs = s
Chairefieci= | Chairefieci<

soime seriolis and fEr-reaching enpvirommenial
consequenices. Surface seismic waves produce

fissures on the upperlavers of theearth's crist
threngh which water and sther volatils
mmaterigls: gusk oot iouvedsting the
neighbouring aress. Earthguakess are also
responsible for landslides and often thsss
czuss chstructions in'the ficw of rivers and
chinnels resulting in the formstion of
reservoirs: Sometimes, Tivers also change their
course causing floods and other calamities in
theaffect=d areas.

Ezrthquake Hazard Mitigation

Unlike other disasters, the damsges calsed
by sarthguzies are-more devastiating. Sincs
it also destrovs most of the transport and
conamunic=ticn lmles, proviling tomely reled
to the victims becomes difficult. It is not
possilile o prevent the oteurrence of an
eatthquales. hence th=mextbestoption s to
emphasis on disasfsr preparedness and
mitigation rather than curative measures
surh as. '

{f} Establishing sarthquake momnitering
centres (seismoiogical centres) for
regular monitoring and fast
dissemination of miormation among the
people in the vulnerable arsas. Ose of
Geographical Pesitioning System [GPS)
can be of great help in monitoring the
movementof tecionic piates.

{is} Preparing & vulnerability map of the
country and disseminsation of
vulmershility sk nformation emonyg the
people and educating them about the
ways and means minimising the afverse
imparcks of disasters.

[iif] Madifving the hpuss typss and
building-desige=n the rulttersble sr=8s
and discouraging tonstruction of high-
rise bulldings. lkasge mdustrial
estabdislnments snd big wnrban cenires
fn such arsas. '

i Fimally, mnaking it mandatory to adopt
earthquak=-resisiant designs and use
light materials In major cnstruction
artivitissin the valoerahis aress,
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NEGEEA RATARHRS ANDY THEASTERS

Tsumamsi

Easthguakes and yolegnic sriiptions-that
ezuse the sea-floorte move dbraptly resulting
in sudden displgcement of coean water in the
form ef high vertical weves are called stingmis
fharbour waves| or seismic s5e2 waves.
Narmally, the séismnic waves cause only ane
instsnteneons vertcal wave: bt sher the initial
disturbsnes, o series af afterwaves Sre created
in the water that cscillate betwsen high crest
end low froudh in arder to restore the water
tevel '

The:speed of wave in the ccean depends
ugon the depth of water: It s more in the
shallogw water than in the ocean deep. As o
resnlt nfthis: the-impactiof Simamiis less over
the obean'and more nesrths ecast wherethey
esime iarge-srale devesrations. Therslores, o
ship at sea is not much affected by tsumami
gnd-it is difficuit to detect 2 tsunami iz the
deeper partsof sea. [t is so because overdeep
water the tsunami hasvery long vave-length
snd Hinited wavesheight Thus, a tsunsmiwave
raises-the ship only a metre or two and sach
rise and fall takes several minutss. As epposed
ta this, when a tsuneEmi entsrs shallow water,
its wevs-lendth greis redursd and the period
height. Soinetimss, this height ean be up te
15m or more, which causes large-=scals
destructions along the shores. Thus, thes=are
iz eeled Shallene Hafer aves. Tsunamis
are firequently dbhserved along the Pacific ring
of fire. particulsrivalong the coast of Alssks,
Japan, Philippines, and other islands of Soith-
east Asiz Indonesis Maleysiz, Myaonan 550
Lenks, and India etc.

Afterreaching the coast, the tsunami wases
relosse eroTInou S enery Stored I them =nd
walter flows turbuleatlsy onto the land
destroving portrtibdes mnd towns, sttactures,
bBulldings and othef settlements. Sinee the
coastal areas are densely populated theworld
over, and thHese are =lso cenires of mtenss
humen activity, the loss of e and properiy is
ifleety te Be mmueh higher v a tsunonm &8s
compared fo other soatural harards n the
coasts] sveas. The sxtent of dévastation cansed
v tsunaml can be assessed through the

=

visuals oo Bande Ache [[ndoriesia) presemted
m the book Prachce] Whrk oy Geofranny - Farg
(NCERT. Z006].

Uanlike other matural haz=asds. ths
sitigation of harssds eredted by telnami IS
eiffcult, maisly becduse of the fact that losses
are oria much Iarger scale.

It is bevond the capacty of Individual state
&f government o mitigate the dasnste. Heacs,
ecmbined efforisat the iInternaional leseis are
the possible weays of déalmyg with these
gisgstersas Es beer in the case of the Isunami
that ooourred on 26th December 2004 inwhich
more thsr 300,000 peoole lost e Tes. Iridds

Figure 6.3 = Teonami Afferted Ares

has volumtezred @ join the Inicrnsficnsl
Tsunami Warminy System after the Decemibez
2004 isumsrmi dissster

Trapical Cyelone

Tropicgl eyelones are-intense low—pressurs
areas confined to thearez Iving betwssn 30°
N and 30° S lattudes, in the atmosphers
grgund which high velacity winds blow.
Hosfrontaily, it extends up'te 501000 lan
snd vertically froic surfaee &= 12-14 kxs. A
tiopical cyclone or hurricane is ks & heat
engire thatiz energised by the release af Intent
heat on acconnt of the condepnsation of
iroisture that the wind gathers affermoving
over the oceans and seas:

There are: difference=s ef opinios =mond
scigntists about the =x3ict mechani=m of &
trapieal cyvelope. However, some Initial
conditions-for the emeorgenes of & tropical
cyvclone are: .
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(0 ILarge and cozibinuous supply of warm
and moist dir that can release encrimous
latent hest

i) Strong Coridliz force that can prevent
flling of low pressure at the c=ntys
(@bsenc= of Coriglis force neasr the
equater prohibits the formation of
iropical cyclone between 0°-5°
latituide].

{il}) Tnstable conditton through the
tropesphers that oreates local disturbances
-amound which a cyclone develops.

fivl Finally, ab=ence of strong vertical wind
wedge, which disturbs the vertical
transport of latent hi=at!

Epstic-temporal Distribution ‘of Tropical
Cyeloneir India

rwing to its Peninsular shape surrounded
by-the Bay of Benga!l in the cast and the
Arsbian Sea io the west, the Gopical
cyrlomes m Indila =50 origimste m these
twio imporiant locations, Though miost of
the- cvclones criginats between 10%35°
north latitudes during the monsoon
season, yei Ao case of the Bay of Bengal.
cyclonss mestly develop during the months
of October and November. Hers, they
criginate hetween 16%-2" ¥ latitudes and
to the west of 32° E, By July the placs of
originof these storms shifts to around 18" N
fatitude -ancé west of S0"E mear the
Sunderban Delta

Censeguences of Tropieal Crolones

H was mentensd that the sgerge to the
tropical cvelons comes from the latent heat
released by the warm moist air. Hence, with
the increase in distenes from the sea. the fores
of the cyclone decresses. In India; the foree
of the cyclons décreasss with incresse in
distarice fom the Bay of Bengal gnd the
Arabian Ses. So_ the coasts! areds a=e oiten
struck by severs cyvclonic storms with zn
sverages velocity of 180 km/h. Often, this
results in abnormal rise in the sea level
known a5 Storm Susge.

INDEA @ EEYSICARI ENVIRONMENT

A surze is sansrated dus to Interaction
cfatr, ss3-and land The cyelone provides
the driving force in dhe-form of very high
Borippnial ot and very
mmmmﬂmﬂm
arvoss the coast shng with shongd winds
‘anid hessy downpour

This resuits iz imundstios of homan
settiements, agreultieral fields. damaging
crops and destruction of structures ereated
by human bemgs.

Floods

You read in newspapers and watch magss of
figods on telsvisions oorurming in sofme regions
s settlements by the riss ol wat=r in the
chanmels snd #s spill-over presents the
disasters, the causss of floods ars well-
estahlished. Floods are relatively slow in
occirTences and often. occurin well-identified
redicns and withm' expected mein a year,
Floods ocour commoniy when water in the
formm of syrfere ran-off excesds the carrving
ezpacity of the river channslsand streams and
fows into the oeighbouring low-hvmg flood
plains. A tmmes, this even goes bevond the
caparity of lakes and other infand vwater bodiss
inwhich they flow. Floods can alse be caused
oue to=s stonm surys o the coastal areas), mugh
mtensity rainfall for & considershly jonger time
period, melting of {ce and snow. reduction in
the infitration rate and presence of eroded
materis! inn the water due to highesr r=te of so1i
erosicn,. Thengh fonds oorur Feguentiv gver
wide gecographiral arem having disastzrous
Emifirations inmeany parts of the world. fineds
- ths Sputh, Southeasi and ‘East Asian
couniries. parcoularly i Choma: inois and
Bangladesh, are frequent and =qually
disastrous.

Onceagain, unlike sther naturs! disasters:
human beings play an mporiant mle m the
geniesis as well 35 spread ef floods.
Indizeriminets deforestation. tinscientifie
ggricnltiirs] practires. disturhanees along the
natural draimage channels and colonisation
of flood-piains and river-beds are some of the
bumsn scinibes that play sn impoertent role
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in incre=sing ‘the intensity, magnitnds =nd
gravity of fioads.
- Various states of India fare heavy lossof ives
snd groperiy dus to recorrent Hoods. Hashiry=
rh Ayog (Nationdl Floed Commission)
identifted 40 milline hectares of Iand 'as fload-
gronein India. The Figurs 5.6 shows the flood-
affected areds in India Assam: West Bengal and
Bihar are sunong the high flcod-prone states af
India: Apsrt from these, most of the rivers in the
northern states Hke Punjab and Uttar Peadesh,
sre glsavintlnerable to accasiona] fosds. [t Has
besninisticed thiat states Hioe Rajasfhan Gujarat
Hary=na and Puanjab arealse getting irifndated
in recent decades due to flash fioods. This is
partly becatise of the pattern of the monseon
snd pgartly befauss of hiocking of mwicst of the
streams and river channels by human
gctiviies. Somnetimes, Temil Nady experiencss
flocding duzing November-Jamuary due to
the retresting monsobn.

Conseguence snd Control of Floods

Fregient inundation of egricubivrs] land and
huinan-settlement. particularly in Assam,
West Bengal Bihsr snd Eastern [fttar Pradesh
[Hooding rivers)., cosstsl aress of Odisha.
Andhra Pradesh, Tamil Nadu and Guojarat
(evelone| =ad Punjab, Rajssthan Northern
Gujzrat and Hasvana [Hash fioods) have
serious Epnsegusncss on the natienal
economy and seciety. Floads do not onlv
destrov valuable erops every vears but these

INDEA @ EEYSICARI ENVIRONMENT

also damage physical mtastricture such as
roads, r=ils, brdges and homean settlem=nts.
Milliois of peopls ave Tend=red homeless and
ar= also washesd down aleng with their ¢attle
in the floods. Spread of diseases liks chalera
gastro-ent=ritis; hepatitis and other water-
bomme disss==s= soréad in the flood-affect=d
ere=s; Howsver. Ooods also maks = few
positive contributions. Every year. Hoods
deposit fertile siit over agriculturs! helds
which i5 good for the aops. Majull [Assam),
the izTigest riverine isiand in the world, s the
best =xamiple of good paddy aops after the
annual finods in Bahmapntra Butfhese ar=
insignificant beps=fits in comparison o the
gr=ve losses.

govermunents ars well sware of the menscs
cr=ated by finods =very yemr How do thess
govermmenits genErally: rFspzaﬂ to the floods?
Consiructam of ficod motection embankomenis
i the flood-prone aress, construction of darms,
sffocrestation snd discouraging msicr
most of the fopf-creating rivers, o, are sume
sizps that need to be taken up an wgent basis.
rver channels and depopuiating the flood
glains can be the other steps. This I
paThrilar iy ke i Wesiern sl ma then Garis
of the country which experience flssh-floods.
Cyclonie cenires may provids =iisf In coastal
TS which =re hit by = storm sogs.

Figore 6.5« Brahmapunire During Flood
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Droughls

The term “drought’ is applied to a0 extennded
gericd when theéere s = shioriage of w=ter
availabillty due tb inadequete precipitation.
excessive Tate of evaporetion’ and
over-ubliestm of weier iore the reserros end
other storages, moluding the ground wates

Drought i= 2 complsx it i
involies clements of mﬂfﬁrﬂlﬂg' Hxe
pmnipnqﬂdn. evaporatian, evapo-
transpiration, ground water, soll
moisture, siorege and surface run-off;
agricultural practices; particulariy ths
types of crops grown, socic-sconomic

practices and ecalogical camditians.

Types of Droughts

Meteorologiral Drought- [t a siination when
there i3 a prolonged perind of lmadequsate
r=infsl] moarked with mal-distribution of the
sEThE OVEr tise and spers,

Avricultural Drought [ Tiis alscknown assoil
mpistine droughi. characterised by low soil
thersbv resulting in orop Bihires. Moregver, i
anztea hasmore than Sl ey cnit of ils gross
cropped arex under migston. the 2res is
excluded from the drought-pruns categary.

Hydrojogicsl Prought © 1t resulls when the

Erologicsi Dronght “When the productyity of
a nstural ecosystem fafis-due o shortage
of water and as 3 conssquence of scological
diatress, damages zre inducsd in the
E0OSySiEm.

Variocus perts of India experience thess
droughts recurrently which r=Sult in some
saTims socic-econmmic and ednlericsl prebleme
Drooght Fropé Areas oz Isdia
Indiawagricultzee Has been beavily dependent
on the monsoon rainfall, Droughts and floods
gre the tso-accompanying features of Indian
chmate. Avcording to'some estimates, searly
19 per eexil of the-toial geogrepisca]l azés of

INDEA & FHY ENVIRONMENT

the country and !2 per cent of its total
popuiation suffer due to drought svery yean
About 30 poroentoiithe country s otal srea s
iderdified =5 dronght prone sffecting sround
50 million gecple, it is a cmmon experiEnoe
that-while some parts of the country reel under
fioeds. there are regions th=t face severs
drought duning the same period. Moreover. it
is =lan a common sight o wilness thet ons
reglon suffes due to flocds in one season end
ExperiEnees drought in the gther This s mainly
bec=use of the large-scale variations and
unpredictakility iz the behavicour of the
monsggn in India. Thus. dronghts are
widespresd and commeon phenomens i moest
p=ria of the conniry. but Hhess ars most
reonTenl 8nd severe N semeE =h oot 5o in
cthers. On the basis of severity of dronghts,
Indiz ean be divided inio the following regions:

Eﬁﬁmem.{ﬂéftﬂdéreéa it is evident
from the Figure 6.7 thst most paris of
Rapasthsn, particuistiy areas to the west of the
Ar=vall Hlls, = Marosihasli and Bechrhih
s=gicns of Gajarst fallin this category. Incinde=d
hiere are also the districts like Jaisatmer and
thet &0 mm ayverage annual rainfall

Severe Dropght Prone Aves  Parts of east=tni
Hajasthan, most paris of Madhva Pradesh,
eastern parts of Maharashtra, interior paris of
Andbra Pradesh and Earnataka Plateas,
northern parts of interior Teamil Nadu and
southerm parts of Jdharkhand and interdor
Odisha are included in this category.

Moderzte Drought Affected Area : Northem
parts of Ratasthan. Harvana. southern districts
of Uttar Pradesh, the remaining parts: of
Gujarat, Maherashitra sxcept Konkan,
Jharkhoand and Commbatore platean of Tamil
Nadn and interior Karmataks are included in
this category. The remaming partsofIndracan
be considered esther free or less prone to the
drought.

Conssguences of Drought

Broughis have caseading «fects on vagous
other aspercts of envirpnment and society. Crop
faihre leading to scarmity of food grains fslal),
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Figure 6.8 : Dronght

foddrr (trinkezl), Inadequate reinfell resalting
i shorisge of water (Riksl], and cften shorisges
inn all the thres (Gzk=l) {5 most devastating.
1 arge-scale death of cattle and other animals,
migration of humans and lvestnck are the
most common sight to be seen o the drought-
effected areas. Srarrity o water compels pegple
to consyme contaminated water resulting in
spread of many waterborne diseasss lke
dasite-enterits, cholera hepatiis, ete

Droughts have both immediate aswellas
long-term disssirous censequences:on-the
social a2nd physical snviconments.
Consequently, planning for drought has to
take both aspecis into considecation,
Proviston for the distribution af safe donlang
water, medicines for the victims and
availability of fodder and water for the cattle
and shifting of the people and their ivestock
to safer plaess. £ic. 2re some steps that
need o be itskexm immediatelwv.
ldentification of fround water potentialin the
form-of agquifers. wansfer of Over water from
thke surplus to the deficit areas, and
particnlasly planning for inter-hinking of
mvers angd -cgnsituetion ef reservoirs and
dams, etc. shoald be given = serious thought.
Hemote sensing and satellite imageries can be
useful inidentifving the possible river-basins
that can be inter-hinked and in idenbiiving the
ground water potential,

Dissemination of knmowledge about
drought-resistant crops and proper traimmng
to practise the same can be some of the
iong-term messures that will be helpful n

INDEA & FHY ENVIRONMENT
drought-tnitigation. Raimeater harvesting ean
aisp bean =ffectve methed in minimising the
effects of drought.

Ohserve the methods adopted for roof-
top ratnwatsr harvesting in your
Mﬂﬁm;%mmmﬁ
nmnmﬁ!:{:dﬂ_

Landslide=

Haveyou sver read about the blocking of roads
to Srinagar or disrupton of rall services by
stories falling on the Ronkian Raitway tack?
happens dize to landslide, which is the rapid
sliding of lzrge mass of bedrocks. Dizsasters
dite bo landslides; are in general, far less
dramatic then due to szritbanales. voleanie
erupHans, unamis-and cyclones but their
impact on the matural envirooment 2nd
nationsl =conomy is 6 no way less sever2.
Unlikre-other disasters that are sudden,
nnpredictabls dnd Bre largsly contolled by
mmacro or regiona! factors landslides are fargely
controllsd by highly localised factors. Henes:
gathering information and 'monitdring the
possibilities of landslide iss not only
diffienlt but =Zlss fmmenssly eost
iritemaive.

Hiselways diffictilt to delin= in a pregiss
statement and generalise the ocourrence and
behavicur of a landslide. Howersr, on the
basis of past sxperiencss, Iregustey and
eertein ceuszal selstionships with ths
controlling factors like geology, geomorphic
ggents, slope, land-use, ‘;Fl?gEtBﬁ'LT:E eover apd
humsan'activities. India has been divided inito
g numberoi rones.

Landslide Villperalbiliiy Jonss

Veo- Higk Villnsshilany Sone - Highhrunsable
relatively yound mountalcous areas in the
r=infall regions with steep slopss in the Westsrn
Ghats and Nilgiris. the north-eastemn regions.,
along with areas that experience frequent
ground-shaking due to earthquakes. ete. and
areas of intense human actiibies, particularly
those related to construction of roads, dams.
etic. are included o ths zone.
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High Volnerability Fons : Ar=as thidt have almmest
simmilay conditicris to those mcluded m the vers
cat=gory, The only difference betvrsen these two
§s the comismating, tntensity and frequency of
tte comtrolling fartors. All the Himalayan staies
and the states Eum the north-easiern regions
Eﬂpttheplmﬂsdimmthdedmthe
highvulnershility zonss.

Maderzte to Low Vulnerability- Znne : Areas
that receive lessprecipitation siach as Trans:
Himalayvan zreas of Ladakh and Spitt
Himachs] Pradesh], undulsted yet stable
reiief and low precipitation arcss i the
Argvsli rain shedow areas in the Western gad

Figure 6.9 ! Landsiide
Eastern (Ghets and Deccan piateau alss
experience occasional landslides. Landslid=s
dus be mining and Subsidences ars most
common in states like Jharkhand, Odisha,

Chhattisgarh, Madhya Pradesh,
Mahprgshtra, Andhrs Pradesh, KEarnatalks,
Tamil Nadu, Gozxand Kerala:

Qther Areas : The remaining parts of India.
particularly states: iike Haiaﬁ-tm ‘Haryana.
Tttar Pradesh, Bihor, West Bengs! (except
district Darjiling), Assam)(except district Karbi
Anglond) end Coastal regions of the southern
States are szafe as far as landslides are
concsrned.

Consequences of Landshdes

Landsihides have relatively small and
iocalised area eof direet influence, but

i

roadblocl ‘destrucHon of r=lvey lines and
channei-blocking due to rock-falls have far-
reaching consequences. Diversion of river
ecurses-dus to landslides ¢z also'lesd to
flood and loss of life'and property. It 2lso
malkes spatial imteractHon dfffcult, risky as
w2ll a3 a cestly affsir, whieh, o furn,
sdverssly affects the developmental
gctivities in these aieas.

It is slwmyvs adwvisable to adopt ar=a-specific
measures to desl with landsiides, Restriction
on the construction and other develgpmental
activities such:-as roads and dams. Hmiting
agricuiture fo y=lieys-and sareas with
moderate slopes. and eontrol on the
development of larde setticments in the high

vuinerghility zones,; should be enforced. This

should be supplemented by some pesthve
actions liks prometing large-seale
afforestation programmes.-and construction of
bimds to redoece the Bow of watern Temare
fearming should be sncouradged in the
northeastern hill states where Jhumming
(SlasH and Burn /Shiftimg Cultivation) 35 still
prevalent;

DisastER ManacEMERT

Disasters due to cyclones, unlike the ones
causzd by earthgquakes, tsunamis and
voleanic sruptisms are more prediciablein
tetms of the timme and cslace of theix
pocurrEnces. Moreover. with the he=ip of
H==slogpment of teebniquies to monitcr the
behavicur of cyclones, their Intensity,
dirsction and magnitude, it has become
possible to manage the oyclonic harard to
soms =xtent. Construction of cyclone-shelt=rs.
embankments, dykss. reserveirz and
afforestation to reducs ths spesd of thewinds
are some of the steps that can help in
minimising the damages. However, inoeass
iz the loss of life and prop=riv in countries
Ukes India, Bangladesh. Myanmar, =tc. in
successive storms s lardely due to high
iulnerability of their pomilation residing In
the cozstal areas.
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mmmermﬂmm
defines dizzsier-ss -3 cotastrophs,
mmishap, calamity oF grave occuuTeEnoe
-affecting any arez. arising om
naturel or man-made catses. or by
-accident or negligence which resuits
mmhﬂﬂ;dallmufﬂfeorhum
suffering or damage Tto. and
destruction of, mmmmr.mdisid'
ﬁuﬂsnﬂmwmgnmﬂmh
h&j{'ﬂ-ﬂdthﬁi‘ﬂ'phlﬂﬂ[kﬂﬂiw«ﬂfm

LR LN L e - o

Eoxcrosion

O the basis of the above discussion. itean be
concluded that disasters can be natural or the
resdits of human - scinsties, and sl hazards
need oot tirm into disssters simes =t a5 difficnit
to eliminate disasters, parbeoulsrly netural
disasters. Then the oext best oplion dis
mitigation and preparedness. Ther= are three
stages immbied. in disaster mitigabion and
manzdermeT:

INDEA @ EEYSICARI ENVIRONMENT
fil Pre-disaster management -invalves
generating data and information about the
diszsters, preparing vulnerability zoning
maps and spreading awareness amongs the
pecple d@bout these. Apart from these;
disaster planning, preparsdnsss end
oreventive msssures 8= othe si=ps that
need to be takenin the vainerable areas.
{iff During disasters: rescue and relief
cperations such as svarustion, constraction
cf shelters and relief camps, supoiving of
water, food. clothing and medical aidsetc.
should be done on an emergency basis:
(i) Post-disaster op=rations shooid imvolve
rehabhilitation and recovery of victims: It
shouid: alse conesntrate on c=pacity-
building in arder fo eope up with
future disasters. if any,
These measiures hive special significance to
& country liks India which hss about two-
third of it= Ieagmplﬂ:al ar=s @nd =qual
propertion. of its sopulataon. vulnerable to
disasters. Intzoduction of the Disastsr
Management Bifl, 2005 and establishment of
National Instite of Dissster Managemesmnt ==
some sxmmnles of the pesitive-steps fnken by
the Covermment of India
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— EXFERCISES ——

1. Chooss the right snswer rom the four alternarives given below
(f} Which one of mfful}ﬁwmgm:fluﬂiﬂaq)ﬂimsﬂ_hudsﬁaqﬂm“
{g) Bihar £} Aszzam
ikl We=t Bengail [} Toar Fradesh

Y] In which one of the following districte of Uttaranchal did Malpa Lavidsiide
disaster take placse?

lz) Bageshwar fcl Almota
(] Champawet fd| Pithoragarh
(11} Whirh one of the falliwing =favés vecsives floods in the wintr manthe?
(2] Assam ic) Eeralz
(B) West Bengal (@) Tamil Kadu
i1+ In whichk of the lldwing r==is E ths Majull Fiser dand simated?
(g] Ganga ig) Godavard
ikl Brabmapuira (d) Eidus
fvi Under which trpe of natursl hasards do blisrards come?
la) Atmospheric [el Terzesizial
(b) Aquatte (d) Sological

2. Answer the following questions in le3s than 30 words:
1) ‘When can & hszard become a dlsa=r=r?
(1) Why' ara .hfmmﬁﬁamibzpuk::m:h:ﬁﬁ:nﬂmmmm the norih-saeEm
region of India?
(i) - What are-the baslé requiremens’ for te fdematon of 2 crelone®
(vi) How aresthe flobds n'Easi=in Indis diHerent £om the ones 1n Wesizrn Indis?
{¥) Why are thers mdre: droughts tn Cental and Western Indis?
3. Answer the following questions in not moe than 125 words
{1} Identify Lhe[.mﬂﬂiﬂg—m—mzmg!ﬂnsuflnﬂle.ﬂ_nj SIGEESE SMITE MeSSITES 10
mtﬂga.f'li:ﬁ disasiers causad by thess
() “What le valnsrabiliy? Divide Indfs inte naturs] disaster Tulnsrabilite ronss
bazad on droughts and = sugeest some mitigaton measures.
I#4) “Whan e3n developmental activities bacoms the couss of dieastars?

Project fActivity
Frepare 3 project veport on any one of the twopics given below
() Mafpa Landsiide {vl Tehri Dam/Sardar Sarovar
it} Texmami {vi) Bhuny/lstr Earthquakes
it} Odisha and Gujarar Cyclones (vii] Life in a dela/riverine island
(=7 Imizr Tinking of hes {=ill)’ Prepare a mod=l of roofiop ratravater

hervesting
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GLOSSARY

Alluvial Flain * A level tract of land made up of alhwhon or fine rock material brought
down by 2 river

Archipelags - A group of istands ther He in foirly dlose proxdminy,;

Al + Pencotingd arsy cllmate or regfon o which fthe fpinSl B insufflcient o bardhe
suffidern 1o sopport vegetston

Backwater : A sireich of water that hax berome brpassad by the matn flow of 2
stream, aithoug$i sdil joimed to fr 3t Has & very liny fats of flow

Bedrock : The salit rock Iving beneath soil and westherer! msterisl

Elosphere Reserve @ These are mulii-purpose proiected -areas. where ssury plant
and antmsal size t5 10 be protected in ft= nanwal hahiter Jis majer objectves are ;
) so conserve and maintoin diversity and integrity of the nxhirs] her{tage i tts Wil
form, L e physteal shwirenment. the flors and the fauna: () © promors ressarch =m
2caingliea] conservation and ather asparts of environmant ot presersation: [H] &= provide
facilitfes for educaton, awareness and =xplaining.

Bunding - Eﬁpﬁ;ﬂ:&mmﬂnﬁmﬂnﬂﬂﬂﬁ:ﬂfﬂﬂhmmmm

water and sofl to increzse crop prodiocton

Calcareous © Composed of jmmam;hm@nmﬁmmt-m

Caschment Area @ The-arss drained by 2 mator fver and frs tribimaries.

Citmate : The averags westhsr conditlans of 3 sizsabile: area of the =arth’s surface

over a pariod of time (osually spread over a span of at lesst 30 yearsi

the 2=a shore

Ceastal Flain - It 152 fat low Iving land betwesn the cast and higher ground mland

Canzsrvaton @ Ths protcsction of nafural snvironmsnt and natural reExonress for ks

future, [vinclndes the managsment of minerals, landscaps soll and forests w prevens

thetr destvietlon snd over expleltation,

Carsl @ Tti= a small raleliors socrsing marine polvp that seares ncolonies: meinty in

warm shellow ses waier i forms the coral resfs
mmﬁﬂﬂhﬁg}rﬁu&nﬂmmﬂﬂrﬂmmmmm

141111'.‘:1 iz found mainiyin emperate reglons. Itis slse us=sd as.synonym for Emperate

gyclones

Estuary - The tdsl mouth of 2 Tiver whers fiedh and salins water get mtieed.

Faumnag - The animal life of 3 given area or tme

Fold @ AMesnd in rock sorafs resibting from compresston of an-arss ‘of the sarth's

CFLST

Giacier : A mass of g and es that moves slewly svay-from ifs place of accumuladon

sarving grafusiiv a broad and stespsided vallsy an it= way.

Gneiss - A Gors= grained memmarphle ook with 2 bandsd simarire. Itis famed b

Lhelmg.:szeianpplir:aﬂuﬂ dhea;mﬂpre;suremﬂaﬁeﬁwﬁhmmmtﬂmhmm

and yvolcsnie actvity.

Gurge - A des=p valler with ste=p and rocky sids walis,
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Guilly Erosfon : It s the erosion of fhe sofl 2nd rock by the ommeentration of ronoif oo
gulltes

Humins - The diad arigante covderst of the <pil

Islond ' A mass of land thot = sumvemnded by water and {ssmailer then o canttnent
JEL Siream A very sironyd andd Steaniy westeriy Tﬂnﬂbanwmguﬂbammeuapﬂpause.
Lake ‘ A body of water that Ives In = hollow i the earthi's surfsce and is entdrely
surrotinded by larnd

Landslide - A form of mess movemen: in whirh rock and debris moves ranidly
downsiops ymder the infhzence of gravig: as-a resnlr of fathwe along 5 shear plane
Meandar : 4 pronsunesd cwrve or Bop In fhe courss of 2 river channsi

Monsoon : &4 complete resersst of winds over a lerge &= leading w = changde of
Natlorial Park : & Nattonsl parl {500 ards whieh |5 smlicty résarel for ths prometdan
of The wilditfe and whes artivirges sack oz foresoy, gresing-or colffvodon are ot
alipwed.

Pass : A rols through 3 molmtatn rangde sshilch follows e ne of 2 col or 2 23ap.
Feninsuls : 3 plecs of land utng ont nto the sea

Plain * An exteristee ares of flacar gantly undniating land
Hﬂlﬂﬂu'ﬁnmznsh?emleﬂﬂﬁf'ﬂm}rﬂﬂm

Playa : The jow flar cenmal ares of = basin of inland drainags. Playvas ocour in aveas
af ko raindall

Protected Forest : An area notified under the provistons of Indian Forest Act or the
State Forest Acts having lmited defree of protection. In Protectsd Forests, all actisities
are permitted unless prohibied

Haplds @ 4 strewch of =il flowing water witere 2 rivetr B=d surddeniy betomss sibsper
due to' the presence of hard rocks: '

Hezaxved Forest - mﬂamﬂﬂ&mﬁmdwﬂt‘?ﬂﬂﬂrmmz
State’ Forest Acts hmving full degree of piotecfion. in ResSved Forests, all activites
dre prohibited unless permiloed

Sanctuary * & sanctuary 1s an area, which 1s reserved for the consenvation of animals
only and operadons such 2« harvesiing o thmbey, callacron of minar forest produces
are llgwed 20 lemg as they do notafect the antmals adverssls

Sofl Profile © It is the verdea] gectiom of zofl from the groamd surface 1o the parsar
ol

Subcontinent : A big geographicat unis which ssands out distinedy from the rest of
the continent

Teral : Ab&&ﬂfmﬂsh}'gmundﬂndﬁgamﬂﬂn&n-me'lﬁmpaﬂaﬁhhzaﬁmmm
Tectanle - Forces origmating within the earth and responsible for bringng widespread
changes In the landfegm jeatnres.

Unclassed Forest - An sres recorded == fo=st boonot inclopded It reserved or protected
forest category. Ownership smarus of such foresss varies from stste (0 State,
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