08 al disasters and management
e damages caused by them

By the end of this chapter, you will be competent to...

» Contribute to minimise damages due to cyclones.

» Contribute to minimise damages due to lightning.
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8.1 Let us minimise disasters due to cyclones

Theday was 26" of December 2000. It wasabright sunny morningin Trincomalee
town. Peoplewereinvolvedintheir usua daily activities. Althoughtheweether forecast
predicted the possibility of acyclone, it wasnot very obviousthat many peopletook
much heed of it.

Around 8.00 am. dark clouds began to appear from the seaside. Before even
half an hour later a strong wind began to flow inwards across the town. It was
accompanied by amassiverainfall. Roofs of buildingsfloated by and treeswere
uprooted. Electricity wascut off. Peopleran here, therefor shelter.

Inashort timetherain stopped and the wind became slower. Thinking that the
worst was over, people came out of their shelters. Very soon, another strong wind
started to blow, thistimein the oppositedirectionto thefirst. Rain too started again.
Whatever buildingswereleft from thefirst wind were al so destroyed by the second.

Fig8.1
Satellite pictures of the cyclone which affected Trincomale on 26" of December 2000

Theamount of damagethiscyclone caused was estimated asfollows;

e Number of familiesaffected - 170,149

e Number of housesfully destroyed - 57,273

e  Number of housespartially destroyed - 20,860

e Agricultura land destroyed - 20,810 acres.

e Number of desths - 11

e Losstothenationa economy - Rs. 1500 million
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What is a cyclone?

Cyclone is a low pressure system in the
atmosphere. It takesthe shape of aspiral and strong
windsmay prevail uptoadistanceof 100km. Itisan
extremely disastrouswesather system.

Do you know?

e A cyclonewhichtook placein Bangladesh on
13" November 1970 killed 300,000 people.
¢ HurricaneAndrew whichflew over United States
of Americain 1972 caused adamage estimated :
a 26milliondollars. Fig 8.2 - An enlarged
sattellite picture of a cyclone

The cycloneswhich affect Sri Lankabel ong to the group of tropical cyclones.
TheseoriginateintheBay of Bengal.

Thecyclonewhich originatesaround the North Pacific region arecalled Typhoons.

Thecydonewnhichoriginatesaround theNorthAtlanticregion arecaled Hurricanes.

Inadditionthereisatypeof cyclonewhichaffectsonly asmall areaof land called
Tornados.

Factors which cause cyclones

Thefollowing factorshaveto be present for the origination of acycloneaccording
to Meteorologists

e Thetemperature of the seawater on the surface and up to 60 km deepinthe ocen,
should be above 26 °C.

e Theregionwherethe system arisesbeinginclined to aposition 3° north or south of
the equator. (Cyclonesdo not arise on the equator)

e Thehumidity of theatmosphere upto 7 - 8 km height should be more than 60%.

Do you know?

The cyclonesthat arisein the nothern hemisphere of the earth rotatein the
anticlockwisedirectionswhilecyclonesthat arisein the southern hemisphererotate
intheclockwisedirection.
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Activity - 8.1

Detecting thedirection of currentsinwater.

Fill thewash basinin your kitchen or bathroom with water from thetap. Put
somesmall piecesof paper whichwill float onthe water. Now remove the stopper
at the bottom of thewash basin. Thewater will flow out in the shape of acyclone.

Notethedirectioninwhichthewater turns. Repeat many timesand notethedirection.
You can noticesimilar observationsat placeswherewater flowsout of atube.

Origin ofacyclone

A tropical cyclonestartsinthesea. It arisesasalow pressure areaabovethe sea
where the wind speed isabout 30 km per hour. Theair around thisareawhichisat
normal pressure get dragged towardsthelow pressurearea. But dueto therotation of
theearth, thiscurrent of air rotatesin aspiral and formsinto acyclone. Inthenorthern
hemisphere, where Sri Lankatoo issituated thisrotatesin theanticlockwisedirection.

Spiral bands

Fig 8.3 - Cross section of a cyclone

Inacycloneinadditiontotherotation of theair at thecentre, thereisalsoarising
of theair column. Thiscausesaspira air column. The centre of thespira iscalledthe
‘eye’. It can spread up to an areaof 30 km - 60 km from the centre. Thisisacalm
rainless, cloudlessareawith dow winds. In asatellite picture this appearsasablack

cirde.

Thecylindrica clustersof cloudsaroundtheeyeiscaledthe'eyewadl’. Thisarea

hasheavy rain and strong winds.
Outsidetheeyewall, spira bands of rain clouds can be seen. Here strong winds

andranpersst.
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Table 8.1 - Stages of development and effects of a cyclone

Stage Maximum wind Effect
speed km/h

Low pressurearea| Lessthan35 Not much damage to houses. May
damage crops and trees.

Lowest pressure | 35-65 Little damageto houses, fair damage
to trees and large damage to crops

Hurricane 65 - 125 Considerable damage to homes and
electricity cables

Cyclone Morethan 125 | Devastation to houses, electricity
lines etc.

Prior notice about cyclones

TheMeteorologica Department provides
information about cyclones. Thisdepartment
works 24 hours of the day. More attention
regarding cyclonesare paid in the months of
November and December asindicated inthe
graphs. Meteorologica Department possesses
highly sophisticated modern technology and
other technological equipment. Henceit is
possibleto giveawarning about thepossibility
of acyclone48 hoursbeforeit occurs. Fig 8.4 - The path along which cyclones

travelled in Sri Lanka
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Fig 8.5 - Data of cyclones flowing past Sri Lanka from 1881 - 2000
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Assignment - 1

Study theabovemap (Fig. 8.4) well, and preparealist of digtrictsin Sri Lanka
where cyclones can occur. Find out whether thedistrict you arelivinginisincluded
inthelist.

If thereisathresat of acycloneto Sri Lankalatest relevant informationisprovided
totheDidtrict secretaria office and the Police stations. Thisinformationisthen passed
down from these officesto thegenera public.

e The centre for disseminating prior information regarding cyclones is
the Meteorlogical Department. Tel. No. 0112686686

o  Webstewww. meteo.sit.lk.

Cyclonethreatsare announced by radio and television sationsaswell.

Managing cyclone disasters

If you areresiding in acyclone threatened area, before acyclone, follow the
ingructionsgivenbelow;
e Condantly check whether thetilesor roofing sheetsof your housearefirmly fixed.

e Maintainthedoorsand windowsin good condition.
¢ Removebranchesof treesthat may be dangerousto the house or even removing
suchtreesaltogether.
e Any objectsthat can be broken by knocking against thingsin avery strong wind
should be packed well.
e Beawareof theclosest highest |ocation whereyou can go at atime of floods or
the ocean coming inwhich often happenswith cyclones.
e Prepareyour ‘ Crisiskit’. It should containthefollowingitems.
+ Bottlesof drinking water
+ Frgad
+ Dryfood stuff (Biscuitsetc.)
+  Sheetsetc. for covering yourself
+ Smadl battery radio
+  Torch (with batteries)
+ Box of matchesor lantern
K eep the tel ephone numbers of useful peopl e/placesat convenient places.

If no notice has been given to evacuate but the cyclone is close to the land
e Disconnect al eectrical appliances.
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If acyclone threat isannounced

e Keeplittlechildrenindoors(do not alow themto go out)

e Pakyour vehiclesinaplacewith astrong roof.

e Coveryour vauables, clothesor important documentswel | with apolythene cover
and keep them onahigh place.

e Anchor fishery boats. Take any fishing equipment to ahigh place.

If an evacuation notice is given

e Dressinprotectiveclothing and shoes.

e Disconnect your dectricity.

e Untieany pet dogs, cattle or goatsfromtheir reigns.

e Moveaway before strongwind or floods come.

e Getaway fromwindowsand stay near the stronger part of the house.

e |f buildingsarebreaking, get under astrongtable.

¢ Whenthewind getsreduced do not think that thewind has stopped. It may start
againfromthe oppositeside.

e Havepatiencetill themediaannouncesthat thecycloneisover.

e |f youaredriving avehicleget toaplacewith notreesaround and stay parked.

After acyclone............

e Do not vacatetill themediaannouncesthat the cycloneisover.
e Donot usewet dectrical appliances

e Listentotheradiofor further notices.

¢ |f youvacated your locality do not returntill informed.

e Becareful of broken eectric cables, bridges, buildingsetc.

e Donot drink polluted water.

e Useaitablechemicasand disinfect your wells.
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Tornado threats

e Thesearewhirling massesof wind
which starts from a thunder cloud
spirdling downtotheearth.

e Themediaaswell aspeople often
refer to strong windsascyclones.

e Thereforeitisuseful tocomparea
tornado and acyclone (Table 8.2).

Fig 8.6 - Picture of a Tornado

Table 8.2
Tropicd cyclones Tornado
Size, diameter | About 500 km About 100 m
No of clouds Large number in the | Very often only one in the

Place of origin
Rainfall

Damage

cluster
Above warm oceans

Rainsover alarge area of
land

Floods, |landslides

cluster

Aboveland

Hardly any rain or very little
rain

Damage due to wind in a
limited area

Activity - 8.2

Identifying the shape of atornado.
Taketwo transparent plastic bottlesand fill half of one bottlewith coloured
water. Fix themouths of thetwo bottleswith gum tape. Now turnthisset up upside

down.

Heretheflow of coloured water issimilar to that of atornado.

Do you know?

When atornado blowsover awater body, thewater getslifted up. Thisis
called awater spout. Aquatic animalstoo may get lifted up with this.
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8.2 Letus minimise disasters from lightning

Fisherman killed by lightning while bathing
in sea at Beruwala

LIGHTNING STRUCK ALONG TRIP SWITCH

From the distant past, man had been aware of the disasters caused by lightning.
Thisisseen by theattitude of our ancestorstowardslightning - they elevated lightning
to the status of aGod. In Sri Lankatoo there are many folk lore connected with
lightning.

It has been disclosed by scientific
experimentsthat lightning isan electrical
current coming from the sky to the earth.

Thisdectrica current flowsfrom charged
cloudsto the earth. If such acurrentisto
flow from the cloudsto theearth, electricity
must originatein theclouds. Let usfind out
how thishappens.

Fig 8.7 - Apicture of lightning

You havedready learnt in Grade Seven about static e ectricity that isgenerated by
one conductor rubbing against another conductor. Cloudsareformed of very fine
dropsof water. Air currentsmove up through clouds at high speed. Whentheseair
currentsmove up through cumulonimbusclouds, thesecloudsgradudly grow in height.
Theseget caught toair currentsrising vertically
up and asaresult thetop section getsflattened to
formamushroom or umbrellashape.

Theair particlesasthey travel through thecloud
rub against the water drops, which then get a
charge. According to latest research the clouds
which causelightning havethe chargesdistributed
asfollows, Fig 8.8 - Acumulonimbus Cloud
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Theupper part of the cloud hasadistribution ——
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of positive charges. Thelower part of the cloud ARl

hasan equal amount of negative charges spread Hf-

out. Afew podtivechargesareagainfoundatthe N\ i

bottom of the cloud.
When alargeamount of chargescollectina - j

cloudthey can get discharged withinthecloud it-

self. Accordingly lightningisanelectricdischarge.  Figg.9- Distribution of charges in
According tothemanner inwhichthedischarge acloud which cause lightning
occurslightning can be of threetypes.

1.

Intra Cloud flash

A discharge of positive and negative chargesthat take place within acloud or
between two clouds.

Earth lightning

A discharge which startsfrom the cloud and endsup on earth.

Inter Cloud flash

A dischargewhichisset off fromacloudintotheair.

A - Intra Cloud flash B - Inter Cloud flash
Fig 8.10

Among these, thetypethat isharmful to usaretheearth lightning. Accordingto

theabove, lightningisaflash of light. You can understand it from the activity below.

o

Activity - 8.3 m 5
Find two new torch batteries (dry cell). Connectitspositive =

and negative endsby apieceof wire. On an off removethe piece :
of wire. ll. I

In the above you will see aflash of light aswell as hear asmall noise. What

happenshereisasmall electrica discharge.
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Adry cdl hasavoltageof 1.5V. However alightning may have avoltage of about
100 millionvolts. Thecurrent that flowsthrough alightning dischargeis 25000 amperes.
A 100w bulbinour houseshaveonly acurrent of 0.5 amperesflowing throughit.

How lightning is earthed

There are four methods by which lightning can get
discharged in such away asto harm aperson.

1. Direct lightning

A dreak of lightningwhichhitsa
building or asngleperson standingon
aflatland.(Fig8.11)

2. Lateral lightning

Part of lightning flash strikinga
Fig8.12-Sideflash tall treegetsearthed through abody
of apersonor abuilding.(Fig8.12)

3. Contact lightning

A lightningflashwhichtrikesabuilding through ateephone
wireor antennawireetc, or alightning that strikesatreeand
alongthetreestrikesapersonwhoisclosetoit.(Fig 8.13)

4.  Steplightning

A streak of lightning which strikesatree, goesaong the
ground enters a person through onefoot and leavesthrough
theother foot.(Fig 8.14)

Periods when lightening disasters are common

According to datacollected over along period it has

b

e, 8

Fig 8.11 - Direct strike

Fig 8.13 - Contact
lightning

e

2

Fig 8.14 - Step
lightning

been shown that lightning disastersare most in theinter-monsoon period of March -

April and October - Novembey.

Assignment -2

lightning and thunder inyour locality

Draw abar graph of the number of daysin each month when you heard
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Protection from lightning

Houseswith no other buildingsor tall treesaround are proneto be affected by
direct lightning. Thisdanger can bereduced to agreat extent by fixing alightning
conductor. ?

Metal tips

Broad copper strip

Tall building

earthed metal block

Fig 8.15 - Lightning conductor

Do you know?

Thelightning conductor wasfirst invented by Benjamin
Franklinin 1749.

Benjamin Franklin

Preventive measures
During lightning.........
e |f youareoutdoors, gointothehouseimmediately.

e Avoidtravelingin openvehiclessuch ashicycles, motor bicycles. tractors, boats
etc.

e Avoidtouching meta objects

e Avoiddeepingonthefloor.

e Avoidgoing out to take clothesfrom clotheslines.
e Donot bathe or washin water.

¢ Do not usetelephoneswith wires/cables
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e Switch off thetelevision, removetheantennaand put it outsidethe housewithits
metallic end towardstheearth.

e Donottry toswitch onthetrip switchif it goesoff.
e Do not stay inopen places such asplay grounds paddy fields etc.
Danger signals

During wesather conditionswhen lightning may occur, your hair and thebody may
riseup, indicating that in afew minuteslightning may strike. Follow any of the above
preventive measuresimmediately.

Do you know?

Onelightning streak may harm many people. In 1998, thefootbal | team of 11
memberswereall struck by oneflash of lightning. A few yearsback inMonaragaa
5 people who went under atreefor shelter during lightning were all struck by

lightring.

If any person has been struck by lightning, quickly goto hisassistanceand

o If the heart beat has stopped, giveartificial respiration and heart massage.
o If heisrecoveringimmediately takehimtothenearest hospital.
e  Whiletaking seethat hismouthisturned sidewaysand not upwards.

o If he is bleeding from burns, try to prevent the bleeding as much as you
can.

e A person struck by lightning has no electric charges left on his body.
Thereforedo not be hesitant to touch him.

Do you know?

Duringlightning, thenitrogenand oxygen of thear combinetoform compounds
which dissolveinwater and comedownwiththerain. They helptoincreasethe
fertility of thesoil.

The best place to protect yourself from lightning is inside a motor
vehicle- Faraday Chamber
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Exercise

(1) Whichof thefollowing should you not do during lightning
1. Standing under atall tree.
2. If you arein an open place, sitting down.
3. Stay insdeavehicle
4. Stay ingdetheroom of abuilding

(2) Statetwo thingsyou should not doif you areinsdeahouseduring lightning

(3) If thefollowing statementsaretrue, place* \’'sign, andif they arefalseplacea
‘X’ dgnaganst them.
1. A tropica cycloneisalow pressuresystem arising at the equator.

2. Atornadoisawindy areawhichrevolvearound alow pressurearea.

3. A‘water spout’ isasituaton arising when atornado travel sover abody of
water.
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