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ABSTRACT.

ThecatchmentareaoftheriverGumtiisinlndia'shillyTripurastate.Theareaofthecatchment

areais4,900kilometers.And,therecordedrainfallis2,800millimeter.

Gumtiwastheonlyoneoutletofthecatchmentarea.ToreducethepressureontheGumtiriver,the

GovernmentofPakistanmadethemenmade S̀alda'riverabout30kilometernorthoftheComilla

districtfromtheeasternborderofPakistan(nowBangladesh)in1960.Itwassomewhathelpful,but

duetotheincreaslngamountOfmonsoonrainfallintheuppercatchmentareahadcausedtheerosion

ofthesouthemembankmentin1998andcausedheavydamagestothecropsandfishculturlngPOnds.

Theauthorsurveyedthefloodingareain1998andfoundthatGovernment'snegligencewasoneof

themaincausesofsouthernbankerosion･Theerosioncouldhavebeenprotectedbytheauthority

shouldaproperstepwouldhavebeentakenbeforetheerosioninParuravillage,15kilometerwestof

Comillaclty.
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1.INTRODUCTION.

Bangladeshisalandofmonsoonrainsandmightyrivers.Thegreaterpartofthelandscapeofthe

countryisdominatedbythealluvialplainswithnumerousandunstablestreamchannels.Thethree

majorrivers,namelytheBrahmaputraalsoknownastheJamuna,theGanges-Padma,andtheMeghna,

havegreatlycontributedtotheshapingofthelandforms,topographyandstructuralpatternofthe

Bengalbasin.(Fig.1.MajorriverandFloodaffectedareaof1998inBangladesh)

TheriverGumtiistheonlyoneriveroftheTripurastateofBritishIndia.Thoughtheriverisnot

comparablewiththegreatthreeriversbutitputsagreatroleincontrollingthisState'smainlyagro

basedeconomy.Beforetheindependence,thekingoftheTripuraStateundertookaprワjectfor

repalrlngtheGumtiriverembankments･Thekingexecutedanagreementtothiseffecton26thJuly

1878(Hanif,2002).Thetotallengthoftheriveris320kilometer,butthedistanceinadirectlinefrom

thepolntWhereitentersComilladistrictinBangladeshborderlineinHBibirbazar,HeastoftheComilla

clty,doesnotexceed64kilometer.AftertheliberationofIndiaandPakistanin1947,thestatehad

beendivided,underthecontrolofPakistan.LaterthewestempartoftheTriputaStatewasnamed

- 101-



お茶の水地理 (AnnalsofOchanomizuGeographicalSociety),vol.45,2004

Fig.1.MajorriverandFloodaffectedareaof1998inBangladesh

Sourcel.Thefloodforecastingandwaningcenter(FFWC)Dhaka,Bangladesh

ComillaandtheeastempartwasremainedundercontrolofIndia.

TheComillacltylSOneOftheoldestcltyinthesub-continent.TheBritishgovemmenthadnamedit

asthecltyOfBanksandTanks.ThisancientcltyWasfomedintheヮthcentury.However,theGumti

wasatroublemakerinthemonsoonwhentheheavyrainfallintheuppercatchmentareawhichisnow

thehillyTripurastateofIndia(Fig12.showingthemajorriverandGumtiriverfloodplaininComilla.

Bangladesh).Thisheavyrainfallintheuppercatchmentareahadbeencausingtroublesincecenturies.
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Fig.2.MapofBangladeshshowingthemaJOrriverandGumtiriverfLoodplaininComilla.Bangladesh

Source:BangladeshSpaceResearchandSensingOrganization(SPPARRSO)andBangladeshWater

DevelopmentBoard.

Itwasoverfloodedanddestroyedcropsandotherresources.Probablyduetothisreasonthehundred

yearsoldHGumtiRiverEmbankmentMwasmadetoprotectthecltyandthesurroundingareas･

However,theembankmentswerefirmlymadeduringPakistanperiod.Butafterthebirthof

BangladeshtheGovemmentdidnotglVeaproperlooktotheriverbanks'management.
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However,thisisaveryoldembankmentexistlngfromabout300yearsbackormore.Theriverls

embankmentsweresaidtobemaintainedbytheGovemmentfrom1669to1884(Hanif,2002.)

DuetoheavysiltationtheriverbasinhadroseupanditwasoneofthemaincausesofGumtiriver

bankerosions.Thereareothercausesalsocanbethought.In1998,duringtheprolongeddeadlyflood

inthehistoryofBangladesh,thesouthembankoftheriverwassuddenlyerodedandhadcausedheavy

damagestothefamersaswellastotheeconomyoftheComilladistrict.Theriverwaserodedinthe

villageParuraofDevidwarsub-district,about15kilometerswestoftheclty.

2.THESTUDYAREAANDPROCEDURE.

2.1SelectionoftheStudyArea.

ThetermnormalandabnormalfloodsrefertothenatureofaspecificfloodeventinaglVenyear･

Althoughtheoveralldepthoffloodwaterduringaspecificeventisthemainvariablefordeterminlng

whetheritisanormaloranabnormalevent,flooddepthisalsoafunctionoftopographicvariations.

Forexample,majormOrPhologicdepression,suchasbackswampsandoxbowlakes,areliabletodeep

nooding,whereasnaturalleveesandotherelevatedtractsremainabovenormalfloodlevelsor

experienceshallowfloods.MajordeepfloodareasofBangladesharelocatedalongthelowerGanges,

thelowerBrahmaputraandtheupperMeghnafloodplains.Practicallytheauthorgotsomeideason

theGumtiriverbankerosionattheParuravillageoftheDevidwarsub-districtofComilla.TheAuthor

hadvisitedthatareajustaftertheerosioninlリ98andstudiedthedamagesofthefloodedareas.(Fig:

3showingthephysicalmodelofnormalandabnormalfloodsinBangladesh).

3.THEGUMTIRIVERFLOODPLAIN.

TheGumtiriveristhemostslgnificantriverinComilladistrictintheeastempartofBangladesh

borderingtheTripuraStateofIndia(Fig-2･ShowingthemajorriverandGumtiriverfloodplain).This

riverisoneofthetributariesoftheMeghnariver.TheriverentersinComilladistrictatBibirbazar,

about13kilometersnortheastoftheComillatown.Itflowswestwardthroughthedistrictandaftera

longtortuouscoarsetheriverJOlnStOBuririver,abranchoftheMeghnainDaudkandisub-district

(Fig-2.)Thetotallengthoftheriverisestimatedatabout512kilometers.Butitsdistancefromthe

HBibirbazarHpolntinBangladeshtotheMeghnariverisonly64kilometers.Itsbreadthis66meters,

somewhereless.Duringtheheavyrainstherivergetsfullfrombanktobank.Thewidthfromone

banktoanotherisabout300metersormorenearthecomillacity.APB(AssociatePressof

Bangladesh)fromComillahadreportedthatthefloodsituationinthedistrictwasremainedunchanged

astheriverGumtiwasflowing84cmabovethedangerlevel(July23,1998.TheBangladesh

Ovserver.)

TheGumtiriver'sembankmentexistlngfromabout300yearsback.Theriverbankswere

maintainedbythethenGovemmentfrom 1669to1845.ThePakistaniGovernment(from 1947to
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1970)hadremodeledtheGumtiriverembankmentunderits"FloodProtectionScheme"fortheriverto

protecttheComillacltyanditslargestmilitarycantonmentabout5kilometerswestfromtheclty.This

floodprotectionschemesomewhatreducedthesufferingsofthoseGumtineighborhoodsinthe

southemside.

Duringthe1998greatflood,theauthorhadstudiedtheGumtiriverbankerosionarea.As

mentionedabovetheGumtiriverbankshasagreatroleofprotectlngtheComillacltyandits

su汀Oundingvillages,industriesandfa-landsinthesouthemandthenorthernsideoftheeastempart

clty.Peopleinthesouthempartoftheriverhadexperiencedafewfloodsinthe19thcentury.So,

farmersofthisareaarecomparativelyricherthanthefarmersofthenorthernsideoftheriver.In

contrast,thenorthernbankoftheriverwaserodedmanytimesinthefloodingseasons.Therewere

somesayings,theauthorheardaboutthismatterfromtheagedpeople.(Theyare:1.Theauthorityof

thecltyusedtodestroythenorthemembankmenttosavethecltyandthecantonment.2.Thesouthem

sideoftheriverwasfulloffarmlands.So,theythoughtdestroylngthenorthernembankmentwas

better.However,itiscontroversial.)Inthesouthempart,theComillacity,theDevidwarsub-district,

thesouthem partoftheBurichongsub-district,theeasternpartoftheChandinasub-district.The

GumtihasjoinedtotheBuririverwhichflOwsaccrosstheMuradnagarsub-district.TheBuririver
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Fig3.AphysicalmodelofnormalandabnormalfloodsinBangladesh.
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flowsfromtheupperpartoftheMeghnariverintheNabinagarsub-districtintheBrahmanbaria

districtandagainjoinedtotheMeghnariverintheDaudkandisub-districtoftheComilladistrict(Fig-

2).

ThecatchmentareaoftheriverisinTripurastateanditisabout4,900squarekilometer.The

maximumrainfallwasrecorded2,800millimeter.Anditstotaloutletinthewesternsidearetwo

rivers,theGumtiriverandthemenmadeSaldariver.About80%ofwaterflowsthroughtheGumti

riverandtherestofthewatermowsthroughtheSaldariver.ThistworiversmeettotheBuririver

(Fig-2).

ThecatchmentareaoftheGumtiriveris4,900kilometerinthesouthwestempartoftheTripura

state.ThoughtheGumtiriverisnotsomuchsignificantlikethebigfiverivers,butithasanimportant

impactduringtheralnySeasonintheComilladistrict.TheriverbaI止Sareabout50kmslongfromthe

westboarder(Bibirbazar)oftheTripurastate.Itsroleinthe1998bigfloodwasveryserious.The

populationof血eComilladistrictis4,263,538,andonethirdofitspopulationexperiencedaserious

noo°damageduetoGumtiriver'ssouthembankerosionattheHParuraMvillagewhichis15kilometer

westawayfromtheComillaclty.Asmentionedabovethatthesouthernbankerosionwasvery

unusualandthatthefamersaroundthisareadidnotexpectsuchanerosionsuddenly.Thedamages

weresignificant･Thefarmerslosttheirbororicecropswithinaday.(Thecropsweresupposedtobe

harvestedacoupleofdayslater.)ThefloodedwaterhadreachedneartheComillacityandhundreds

ofmudhousesweredamaged.TheriverbankwaserodedinthelastweekofAugustin1998.

TheauthorthinksthedamwaserodedduetothefollowlngreaSOn･"Thehydraulicefficiencyofthe

riverwasdecreasedwiththeincreasedrateofmigration.1.Asubstantialamountof̀KineticEnergy'

wasresponsibleinerodingtheriverbank.2.Duetothepoliticalturmoilwithintheparties,the

authoritydidnotglVeaproperlookingontheriverbanks.3.ThesouthembankoftheriverinParura

villagewasalmostinapolntOfcollapseduringtheprolongedflood.Thehighcurrentofthewaterhad

Table.1.EstimatedlossesfortheComillafloodin1998.

Areaflooded(km2)

Averagedurationoffloods(days)

Numberofaffectedpeople

Numberofdeaths

Riceproductionlost(thousandtons)

Numberofcattlelost

Roadsdamaged(km)

Embankmentsdamaged(km)

NumberofBridgesandculvertsdamaged

Numberofeffectedhouses

Numberofschoolsdamaged

Numberofdisplacedpeople

1,700squarekilometers

21days

106.500

150

75,000

500

1,000km

500km

30

5,325

150

50,000
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madethebankthinner.4.Continuousabnormalheavyrainfalloftheriver'suppercatchmentareahad

causedtherivercurrentfasterandbroughtmillionsoftonsofsilttogether.5.Asthechannel

boundariesofalluvialriversinBangladesharehighlymobile.Thisconditionhadsignificantly

affectedthefloodcondition.

However,theauthorleamedthatthesouthembankerosiononcehappenedinthefirsthalfofthe

20thcentury.(Theauthor,however,learnedaboutthefirsterosionofthesouthernbankfromtheolder

farmers.Theywereabove70yearsold･)LocationofthaterosionwasintheAraiuravillage,about

threekilometerswestofthedowntownComilla,nearthesouthem sideoftheriverbank.The1998

Southembankerosionwashappenedforthesecondtimeatthe"Paruravillage"intheDebidwarsub-

district.ThelocationofthefirsterosionwasintheAraiuravillage,itisabout3kilometerssouthwest

oftheComillaclty.

Here,Onemorefactoralsocanbeconsidered.Thewaterlevelofthebigthreerivershadriseninthe

dangerlevelforthethirdtimeinlastweekofAugust.ThistimethewaterflowoftheGumtiriver

STUDYAREA
GUMTIRIVER

Fig.4.MapofComilla,showingthelocationofthestudyareainrelationtothemajorriverandfloodplain.
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becameslowerandforwhich'highmagnitude'inthewaterflowoftheriverputpressuretothebanks

oftheriver,sothesouthembankwaseroded.Here,anothercause,theoceanicconditionscombined

withthehightidemayhavecausedthebackwaterpressurefromtheMeghnariver.(Fig:4.Showing

thelocationofstudyareainrelationtothemajorriverandfloodplain).

Duetotheriverbankerosion,about500mudhouseswereflashedawaybytherivercurrent･The

speedofthecu汀entCOuldnotberecorded.Allinasuddenitwashappened,thepeopleofthisarea

werenotreadyaboutthisbankerosion.Theapproximateheightofrivercu汀entbetweenthetwo

bankswasin dangerlevel(about3meterhigherthanthenomallevel)andthevillagersaroundthe

erosionareawereinthe3meterbelowthewaterlevelintheriverwaternowbetweenthetworiver

banks.

DuetotheGumtiriverbankerosionandtheheavyrainlnglnmonsoonSOmepeoplehadtoface

manyotheradditionalproblems.Acoupleofdayshadremainedforharvestlngthericecropswhenthe

Gumtiriverbankerodedsuddenlyandwashedawayallthecrops.Forwhichthe一amerwereinpanic.

Thequltematuredcropsweredamagedinthisdenselypopulatedcountry･Becausetheydependon

theirharvestedcropsonly;Otherwisemanywoulddieinhungeranddiseases.Theylostoftheircattle,

petchickenandducksandtheculturedfishesfromtheponds.Duetotheheavyrainstherescueefforts

werefrustratlnglnthefloodedComilladistrictwherenearly70,000peoplehadbeenshiftedtothe

shelters.And,rainswhichwereceasedbeforetheweekendhadretumedbackagalnandhalfamillion

peopleweretakingthebruntofthefloodingafterthisriverbankerosion･

Theerosionhadmade100,000peoplehomelessandmashedawaytheirhousesandalloftheir

belonglngS･ButthefloodseemedanimpossibletaskuntiltheGumtiriverwaterlevelwasfallingand

droppedbelowthebaselevelofthe3meterhighembankmentinParura.(Fig.4.Showingthelocation

ofthestudyareainrelationtothemajorriverandGumtiriverfloodplain.)

Threepeoplehaddiedwhentheirhousescollapsedorweresweptawaybythefloodsinthe

Burichongsub-districtareaandtwootherswerepresumedtohavedrowned.

Table2.TenureandhouslngStructure.

Gumti

N(_%)

Numberofrespondents

Ageofrespondents

21-40years

>40years

Tenureatthepresentaddress

21-40years

>40years

HouslngStructure

Earthfoundation/thatchedroof

Earth/concretefoundationandcomgatedironroof.

94

32(35%)

59(60%)

38(37%)

55(53%)

77(60%)

19(40%)
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Thisflashedfloodhaddamagedmorethan1,700kmofroadsandricepaddiesin120,000acresin

theComilladistrict,accordingtoofficialestimation.

When70%landofacountryisnoodedandthewatergetsintothehouses,thepoorconditionsof

sanitationcouldbeeasilyunderstandable.Ordinarylatrinesandsanitarylatrinesallofthemare

submergedunderthenoo°waterfromhundredsofhousesandpollutedthewaterwhichledtomany

diseases.So,thepoorsanitationduringthefloodisoneofthemanycausesforspreadingoutdiseases,

likecholera,diarrhea,dysenteryandhepatitiscausedbyHVvirus.

Anotherproblemisthedrinkingwater･Allthewaterpumpswentunderwatermakingthecrisisof

drinkingwater.Peopleareputinshelters,butthelackofdrinkingwaterforcedthepeopletodrink

contaminatedfloodedwaterthensufferfromabovementioneddiseases.Especiallythechildrenare

themainvictims,andthemortalityrateofchildrenwerehigh.Insomefloodaffectedareasreliefsuch

asfoodandricearesupplied,butthesupplyofdrinkingwaterwerenotcarriedout.

4.NATUREOFTHEQUESTIONNAIRE.

Priontotheformalquestionnairesurvey,acommunltyreportWasPreparedforeachsamplevillage

bytheteamleaderoffieldassistants,basedonareconnaissanceofgeneraleconomicconditionsofthe

village,itsagrlCulturallandusepatterns,infrastructurefacilities,suchasruralroads,schoolsand

publicbuildings,andexistlngnoo°contro一structures,suchasembankmentsandcanals.Suchreports

werehelpfulininterpretlngandanalyzlngquestionnaireresponses.Therespondentswereselectedby

Tables.Typesofindigenousadjustmentstofloods.

Gumti

N(%)

(a)Indigenousfloodproofingmeasures/floodadaptations

Raisedhomesteads

Raisedfloorsoflivingquarters

Constructedplatfomsfわrtemporaryshelter

TookshelterinschoolsandotherpublicBuildings

Tookshelteronmajorroads

Constructedsheltersforcattleandpoultry

Usedbamboobridgesbetweenhouses

Usedcountryboats/rafts

(b)Agriculturaladjustments

Cultivatedaman(inshallowanddeepfloods)

Cultivatedaus(inshallownoo°sonly)

Cultivatedamanand乱ustogether

Cultivatednewricecropsfollowlngnoo°damage

qノ
RU
つ
]
4

2

つJ

O
ノ

2

0

7

00
0

3

7

つ
〕
00

2

0

1

/LU
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uslngSystematicsampling,proportionatetothenumberofhouseinavillage.Thus,intheGumti

floodplain(studyArea)94respondentswereselectedbysamplingeveryfourthorfifthhouseholdout

ofatotalnumberof150housesinfourvillages･AdooトーO-doorinteⅣiewwasconductedbyateamof

twotothreefieldassistantsunderthegeneralsupervisionoftheauthor.

AtlesttwotypeofdatawereobtainedduringthecourseoftheinteⅣiew.First,dataonhouslng

structures,suchasfoundationandplinthcharacteristicsandnatureofwallsandroofs,wererecordby

theinteⅣiewersbasedontheirobservation(Table2)･Second,dataonindigenousadjustmentswere

obtainedbyusingachecklist(Table3).Sincemanyofthesequestionsweretechnicalinnature,the

majOrltyOfrespondentsfailedtoprovidespontaneousanswers.Theywerethenaskedtorespondtoa

setofpre-determinedanswers･Thefollowlngdatareportedinthispaperareofthelattertype.

5.INTERPRETATION.

(A)TenureandHousingStructure(Table2).

FollowingWhite'S(1974)workinghypothesis,oneofthecentralassumptionsoftheGumtiriver

studyareawasthatthefloodplainresidentspercept10nSOfcausesoffloodsandtheirsolution

preferenceswereinfluencedbyindividualexperienceofthefloodhazardswhich,inturn,were

influencedbytheageandtenureoftherespondentsandtheenvironmentalsettingOftheirproperties.

DatainTable-2.indicatesthatthestudyareasintheagedistributionoftherespondentsandthelength

ofpropertyownership･Largeproportionsofrespondentsinthisstudyareawereolderthen40years

60%intheGumtinoo°plain.Theywerelongten residentswhowerebomandbroughtupintheir

presentlocations.Dataontenurereflectedlackofmobilityofthefloodplainresidents,asall

respondentsresidedattheirpresentaddressfわrmorethan20yearsandatleastonehalfofthemlived

theirformorethan40years,i･e･throughthreehistoricflood(1955,1987,and1988).Therespondents

had,thus,Potentialforprovidingvaluableinformationonthefloodproblemsbasedontheirlongterm

obseⅣationsandexperience.

Anoverwhelming60%ofthehousesontheGumtifloodplain(N=77)werepoorerinqualitywith

earthfoundationandthatchedroof･Becauseofshallowfloodingmostoftheplinthlevelsofliving

quarterswerelowandtheelevationsofhomesteadswereoftenbarelyabovethenormalannualmood

levels.Thus,desplteShallowflooding,theGumtihomeswerevulnerabletofrequentflooding.

(B)IndigenousAdjustmentstoFloods(Table3).

Thetem adjustmentcanbedefinedasahumanactivltyIntendedtoreducethenegativeimpactofa

floodhazard(White,1974).AdjustmentstofloodhazardsinBangladeshcanbeclassifiedindifferent

ways.Modernenglneerlngfl00dcontrolstructures,suchasembankment,levees,floodwallsand

polders,constitutestructuraladjustmentthatareintendedtomodifyfloodreglmeSSlgnificantly.In

contrast,indigenousadjustmentscomprlSeallothermeasures-mostofwhichareofthefolkorpre-

industrialtype-thatareintendedtoadapttonaturalfloodreglmeS.1.Indigenousfloodproofingor
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floodadaptationmayInvolvecertainamountsofstructuraladjustments,suchasralSlnghomesteads

abovenoo°levelsandtheconstructionofanimalrefuges;buttheseactivitiesareusuallyconsidered

indigenoustocontrastthemwithmodemengineeringstmcturalmeasures(UnitedNations,1984).

2.AgriculturaladjustmentrefertotraditionalcroppingPracticesthathaveevolvedforgenerationsto

adaptdifferentcropstovariedflooddepthsatdifferentlevelsofthefloodplains(RasidandPaul,

1987).

Duringthe1998catastrophicprolongedfloodevents,whenthegroundlevelsofalargenumberof

houseswereinundated,theresidentswereforcedtotakeshelterondifferenttypesofplatfoms.Most

oftentemporaryplatformswereconstructedinsidethehouses(insomeplacesoutsidethehouses

wherethehouseswerecompletelysubmergedinthelowerplains)forcooking,restingandsleeping.

Agriculturaladjustmentsinthesamplevillageswerelimitedprinclpallytoadaptationoftwopopular

varietiesof-ausandaman-tovariednoo°depthsandreglmeS.Auswasthepre-monsoonricecropof

shallowfloodarea,i.erelativelyhighlands.FollowlngtheausharvestinJulyandAugust,highlands

mightbeutilizedfortransplantlngamaninshallowfloods.Ontheotherhand,aspecialvarietyof

floatlngbroadcastaman,thathasadaptedadmirablywelltorlSlngfl00dlevels,wasalsocommonin

deepfloodareas.lnshallowfloodzonesoftheGumtifloodplainpartiallyregulatedfloodlevels(by

theGumtiembankment)haveassuredthesuccessoftransplantaman.Intercroppingwasatypeof

agrlCulturaladaptationtofloods,whichwasdesignedtosecureflood-tolerantamanincaseoffailure

offlood-vulnerableaus(Paul,1984).

IntheGumtishallowfloodareacultivationofnewtransplantamanfollowlngfl00ddamagewas

reportedby28respondents.

6.DISCUSSIONS,RESULTSANDCONCLUSION:

Globalwamlng,deforestationintheupperrlparianreglOnSandhumaninteⅣentionsinthenatural

functionlngOftheecosystemforincreasingPrOductivltyleadingtoeconomicgrowth,Willonlycause

morefrequentnaturaldisasterssuchasfloods.Asthepopulationgrowsandurbanizationtakesplace

atanenhancedrate,flooddamageswillincreaseandmoreandmorepeoplewillbecomemore

intenselyvulnerable.

Here,theauthorexplainednatureofthefloodproblems.Itisessentialtodifferentiatebetweenthe

threedifferentcategoriesofinundationi.e.thosecausedby(a)Thethreemajorrivers,(b)Theroleof

theminorriversintherainyseason;and(C)Theaccumulationoflocalrainfallduetopoordrainage

conditionsandduetothebackwatereffectofhighriverlevelsfromthebigthreerivers.

AnotherpolntShouldbenotedthathighpercentageofthewaterflOwoftheriversinBangladesh

riverscomesfromoutsideofthecountry.TheGumtiriveralsoanintemationalcrossboundaryriver.
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FromatechnicalpolntOfview,floodcontrollawandregulationcouldrationallybeachievedbya

combinationofthetechnicalmeasuresoutsideandinsidethenation'sborders.Theagreementbetween

IndiaandBangladeshinthisregardfortheinclusionofNepalinthisprogrammewhichisrelatingto

thedevelopmentofwaterresourcesisastepintherightdirection･Thisdoesnotmeanthatprogramme

ofwatercontrolinthecountrymustawaitc0-Operationagreementsbetweenthethreecountries.

Schemesmustbeformulatedwhichwouldfitintothecountry'slaterdevelopmentswithstorage

facilitiesoutsidethecountry.

Therecommendationshavebeendividedintofivemaingroups:

1.Hydrology2･Riverbankerosionscontrol,3.Plannlnglnthenon-tidalreglOnS,4.Reliefand

rehabilitationmeasures.

ThestudyareaoftheGumtiriverfloodplainisaslgnificantforComilladistrictintheeastempartof

theBangladeshborderingtheTripurastateofIndia.

RegardingerosionofGumtiriverbankin1998,wascausedduetothefollowlngreasons:

NegligenceoftheauthoritylnObservlngthewaternuctuation,siltation,dredging,detectionofthe

weakerpolntS,Wheretheembankmentswereslowlyerodingduetotheprolongedfloodperiodnearthe

DevidwarSub-Districtarea.

ThePruravillageissituatedinthissub-district.Thiserosioncouldbeprotectedeasilyifthe

authoritywouldgiveproperattentionwhenthewatercurrentwasflowlngabovethedangerlevel,the

localpeoplesaidtotheauthor.

Conclusion:FloodintheComilladistrictcanbeprotectedifamasterplanisundertaken.About

twothirdoftheareacouldbeprotectedfromflood,andirrlgationmethodtothefarmlandscanbe

modernized.

TheauthorvisiteddifferentricefarmlngareasOfJapan.Learnlngfromuniqueirrlgationsystems,

heretheanythingfloodintheComilladistrictcanbeprotectedbyconstructingbigdamand

embankmentsinBrammanparasub-distrct,MuradnagarandDaudkanーdisub-distrcts.Butitwillcost

millionsofdollars.

AndtoprotecttheerosionoftheGumtiriverbanks,thousandsofcementblocksshouldbeplaced

beneaththetwobanks･Onemorethinkshouldbedone,i.e.,fromDevidwartoMuradnagar.The

Gumtiriverbanksshouldbedevelopedproperly.Thebanksshouldbemorehigherandwiderand

dredginglnralnySeasonCOuldreducethewaterpressuretothebanks.
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Note.

1.Aman,Aus,andBorocrops:LocalnamesoftheBangladeshirice.AmanriceiscultivatedfromMarchto

April,anditsharvestlngisOctobertoNovember･

2.Aus:Itisapre-monsoonraincropsandthesowlngperiodisMarchtoMayandtheharvestlngperiodisJuly

andAugust.

3.Boro:Boroisawintercrops.ItsfirstsowlngPeriodisJanuarytoFebruary,andharvestingPeriodisAprilto

May.

4.KineticEnergy:Theenergythatoccursfromthemotionoftheriverwaterandtheproductofmassandsquare

ofitsveloclty.ThemovementenergylSCalledkineticenergy.

5.Taka:TakaisthenameofBangladeshcu汀enCy.OneDollarisequivalentto59Taka･
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