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Abstract The purpOse of this study is to cxaminc thc m■ igating c■cts ofthc mangrovc growing m thc lagoon

shores and ncar thc cstuary(nOt facing thc opcn sca)in Medilla area on thc 2004 1ndian occan tsunami.The

rescarch inethods consistcd of a gcodctic survcy and intcⅣiews about the conditions at thc timc ofthc tsunan■and

thc damage caused by it.A comparison of thc Mangrovc Area and Flat Area in Mcdilla rcvcalcd that thc distance

iom the coast and thc hcight iom sca lcvcl wcrc thc same;holvevet the drection of thc propagatim of waves,

damage caused to buildings,and degree ofthe deposi■on of surfacc soil di3bred.Thus,it was confl■lned that in thc

case of a tsunalnl,rnangrovc forcsts can nlitigatc thc intcnsity ofwaves and reducc thc in■o、v ofcarth and sand

l lntroduction

The hdian Ocean tsllnami of2004 was a scrious disaster

that resulted in many casualtics and cascs of lnissing

persons.

As thc tsllnami caused extcnsivc damagc in Sri Lanka,

thc disaster[13],rehabilitation v70rk[7],and Support for

this work 12]receiVed a considcrablc amollnt ofcovcragc.

It is known that coastal forcsts can mitigatc tsllnami

dalnage,and hc rclationship bctween fore"s and the

tsllnalni(in case studics of the lndian Occan tsllnami[1]

[10]and Sololnc3n lslands tsllnami[5][11])and thC
mitigating ettcts ofmangrovcs on hc tsunami[12]havc

bccn rcported.袖 e purposc of this study is to cxalnine

thc rnitigating e£bcts of thc mangrovcs growlng on hc

lagoon shores and near ic cstuary(nOt facing thc opcn

Seal,WhiCh is onc of thc general charaaerittics of the

Medilla area[3],on tte tsllnami disaster.Pre宙ous studies

have reported on■ c potential mitigating e■cts of

mangrove fore"s on the tsllnami by invettigtting the

dalnage caused to mangoves and sllnulating ■e 2004

1ndian Ocean tsunami in order to investigate the impact

on mangroves[12].In■ iS Smdy the miagating eRcts

were veritted through htervicws about dsattcrs and

events related to the tsllnalni and a gcodctic sllrvcy

comparhg n7hether or not the mangrtte forcst in similar

landfom area.
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2 Survey area

2.l Landfornls and vegetation

The neld sllrvcy was caricd out in Medilla(GN

Di宙sionl,south sidc ofthc n江lonal road)and Marakollia

(GN Di宙 sion,north side ofthc n酎lonal■oad),an arca 3

kn to the catt of the ccntral arca(buS tCminal)of

Tangalla oS Di宙sionl),on thC Southm coast of Sri
Lanka lFigrc l)F].SubSCqucntl"both thcse areas宙11
be referod to as Mcdilla.Capes consisting of basullent

rock were found in■c wed and the ea"of the sandy

coastline of the cxtcnsion hat strctched for about 7 km.

In the宙cinity ofthe cape,a fluvial tcrracc was found 10

m or more above sea level.

The survey area was locttcd on hc wcst sidc of sandy

coastlhe cmtt Of 7 b).mc arca 150 m■ om ttc

shoreline lvas a sandhill,and 2-3 km inland,there was a

lagoon and swampy lowland.mc inland sttetch was

natland宙 th thc complicated fcames typical of a

dro■lned valley and the sandhill along the coastline n7aS

dividcd into parts,with narro、ving lagoons thatlead to the

sea, Guesthouses, resorts, and temples werc located on

the lo、v sandhill along the coast,and trccs such as(3θεοs

ηγθttra were planted.MangrⅣe foretts werc found in
the lagoon bchind the lon7sandhill and swampy lowland.
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Figure l:Location ofMedilla



To thc east ofthe survcy area,a lagoon and latticed rivcr

stretched■oln tlle salldhill to the lndOnal road,While

tllerc were mangttc forests On tlle ri■7cr shOre.TO the

、vcst of thc survey area,a lagoon and nttow mangrove

forests wcre found about 200 m inland;■erefOre,there

was httdly any barricr againゞthc tsunatti in tlle swalmpy

lowland.■ e lnangrove forest was distributed along the

lagoOn shOrc bet、vecn■ e coast and hc national rOad,

、vith a lnaxlmllm wldth ofabOut 900 m and a maxllnm

dcpth Ofabout 500 m.Thc type Ofvcgctation 16]was the

interlnedia“ zOnc. According to thc tteld sl■ vcy the

main spccies of trees were R乃 ″zり,力ο″
“
クεЮηα″,

3′″g“た
“
α   gァ″4ο′翡屹α,   Excοθcα=α   αgα′′οι力α,

Иッたθ″″力 励 α,Zν′ηκJrzaるαr∝θ
“
οsa,and Иcgノεθrαs

cο
“
′ιグル′″
“
.Thc maxilnllm height of the ttccs waS

about 8 m.Henceforth,thc castern part ofthe survcy area,

、vhere thcre、verc mangroves beい Ⅳecn the coast and the

Table l:Demographics ofrcspondents and suぃ √ey area(Interview)

Slrvcy Date Subiect

natiollal road,is called tlac Mangrove Arca.On thc other

hand,tlle wcstO■ arca,Wherc thcre、 v∝ctハv nnangrOVe

forcsts,is called thc Flat Arca.Inland■olll thc n面Onal

road,thcrc was namal vcgct狙 On paddy■ clds and a
grazhg arca m thc swampy lowland莉 hile thcre were

houscs 10catcd cDn lnall strdchcs Ofhighlant such as the
nal町al levcc fOLllld■cre.

2.2 Statistical surveys on the damage caused by the

lndian Ocean tsunanu

Thc tOtal ntunbcr Of affectcd housing units in Sri Lanka

was 260,967[8].In the sOuthtt Prattcel ,tlle nuttbel・

Of arectcd housing units was 13,493. Furthoら  4,500
people wcre killed;434 people were ittllred;and l,341

蹴 認 器 温 響
・
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damagct 271,partially dalmaged(CannOt bc usecly;and
l,084,pardally damaged(can be used)[9].Ofthe 2,770

housing llnits h Tangalla lDS Di宙 sion),277 hougng

llnits were contpletely damaged;198,partially damaged

(CannOt be useの;and 769,partially damaged(can bc
usccll[9].Of thC 92 housing units in Medilla,34 were

completdy damaged;6,pttally damaged(camot be use

の;and 29,parti」 ly damaged(can be used)191.The
gtternment paid 50,00CF250,000 rupccs(Rs.)as

compensttitt for 34 housing llnits(cOmpldely damaged

18,partially damaged:16)in Mcdilla.

3 Dtrethods

The research methods 、vere inteA71e、v and geodctic

stぃ√eys.We obtained infonnatiOn on the tsllnami,om

residents Of thc survey area on 4 occasions in 2006 -

2008.The sllr、℃y、vas conductcd in 9 placcs;thesc places

were classi■cd into 3 areas on ttc basis oftheir distance

■om the coa飢 :Seasidc Area(宙 thin 100 m:Sl一 S4),
Road Area(abOut 600 m iOm thc coast Rl R3)and

lnland Area(abOut l,20い1,600m■ orn hc coa前:11,12)
(Fittrc 2).Thc SCaside Area and Road Area were mthcr

classincd int o Mangr∝e Area(Sl,Rl,R2)and Flat

Area(S2,S3,S4,R3).

Table l shO、稲 the sllr17ey datc and dclnographics of

inten7ieWers.A local interprctcr participatёd in the

SurКy

Arca
2006     2007

Aug  Dec.  Dec.

2008

0ct
Sex

Whcrcabollts

at thc tullc ofthe

tsunami

Type

of Bu側hg

inten/i釧√s cthe intCrpreter ttanslated thc

questioncr's cOlllmCnts■oln Japanesc

to  Sinhalese  and the rcspOndents'

COllllmCnts■oIIn Sinhdese to Japaneso.
In addition t0 0btaming conllments,wc

conimed certtt hh皿 饉on ttith thc

respondents on tlle spot.me dur年 1。ll

of each inten■cw was about 30 1ninutes.

The qucstiOn itellns 、v∝e as fo1lo、vs:

infomation about the tstlnanli in tlle

g市en area oming ofthe n7ave,heigllt
ofthe wave),Carth alld sand movelnent
(depOSitiOn Or crosicln and heigho,
damagc tO hOuses(damagc tO bllildings,
in■ow and out80w Of ttmitllro,and
damage tO trees(out■mЪ h且鰤 ,and
Whether宙 theredu.MoretterO when

Sl

S2

S3

S4

Rl

R2

R3

11

12

○ ○

○

○

○

○

○

○

○

ホ

○
沐1

○

○

○

○

○

Male,Femalc

Felmalc

Male

Male

Fcltlale

Male

Malc

Femalc

Fenlalc

guest house

gucst housc

housc

housc

housc

housc

rcstaurant

hOusc

housc

○

○

○

○

○
*1

○

0*1

:The subJcct was notthc samc as thtt ofthc prevlous suⅣ ey
*2:Thclc wcre parcnts h thc suⅣ

cy arca

Figure 2:Location of Survey Area
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ashng peoplc abOut the placc and beha、 ■or at thc Jttnc

the tsunalni struck, 、ve disungulshed bet、″een actual

cxpel■ellces and hearsay.The inetric systelll■vas used for

meas― g hdghts alld dstances.さ え %J■ Ough tlle

rcspondcllts  pro■ ided  meastrelnents  h  feet,

mcasurelnents were taken on thc wot in meters(l f00t=

30clnh.We also perfom■cd crOss―leveling ■olll thc
scasl■oreto R3(Fittre 2)

4 Resulお

4.l Results ofthe inter宙ews

4。1.l Seaside Area

Sl σigure 3):The bllilding was a guestllouse,and there
were barier of iees suぬasの θω κttι′確 and
Cas夕α″κα θ9クおθ′ル′ブα thtt had been planted.The

respondents comprised the follo、vlng group of people.

The sole respOndent ofthe ist sunrcy、vas a l■an.Men

who wcre in a restaurant at the time the tsllnalm smck

and wolnell Who were li、ing in a bungalow participated

in the second survey.The frst、vave reaぬcd the floor of
the restaurant, and its speed 、vas thc same as tllat of

ordinary waves.Thc hcight Of tlle seccDnd Ⅵ ℃ was 300

cm and its speed was、 ■thout comparison.me tll■ d

wave had cclme■ oln the east and■c southeast,where

the bank tts broken.■ s heighいms 90い 1,050 cln(aS

tall as a telegraph polo)and itS Speed ms faster ulan tllat

ofthc sccond mvc.ne respondent(onC Ofthe men刺 ho

Figure 3:Buildings that were completely dcstroyed

by the Tsunanll

(PhOtOgraph taken immcdittely a■er the tsunami)

(phOtO:Omercd by the guesthouse owneう

ptticlpated in tllc sccOnd SuⅣeyp,who held ollto a block

of wood,was ttmOtt dr市 en out to the national road.Hc

then procccdcd to run along the road because the

intcnsity of the wave dccrcascd.The heigllt Of the

battwash was 300 cln and its speed was faster thall tl■at

ofthe thttd wavc.Water had fetllmcd iom tlle inan〔ェOVC

fored ¬itll branchcs of trees ■om the mangove;

moreover9 0θω ″
"ι
秦観 廿eeS had been washed N可

■olll the sandhill. Froln thc sca and extending inland,

90-120 cl■ of surface soil had been washed a、vay ttd in

one place,a hole that was 120-150 cm deep、 vas created.

A little black sdl iom tllc sea and solne clay■ Oln the

mangove forest were found.

All the nrnitllre was washed anay NIIoreover9 ■・hile

のεοs ηッθ推″廿ees had beell uprOoted,廿ces■Oln tl■e
mangoves、 v∝e not.

S2(Figllre 4〉 The bllilding was a gucsthouse and

restaurant,and ttere wcre btters oftrees suぬas Cοθθs

″ツθ推″ and cαsγαガ″αθタタおθ′力′力 that were planted.

The respondclnt was a wornan Who was ttaylng in he

building.ne helght ofthe ist wave was 30 clm,and its

speed、vas the salne as that ofOrdhary、vavcs,

The helght of the second Ⅵave ms 350 cln,and the

speed、vas、vlthout comparison.The surfacc soil had been

washed a潔ゝ

" and a holc that 

、vas 300 cm deep was

observed in one placc(Fittre 5).Thc bank(SOuth,om

S2)Whcre the mouth ofthe r市 er was locatcd at one timc

Figure 4:Place where a Hole Was Created(S2)

Figurc 5:Vicw at S2 alld Direction of Tsunanll
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had becn brOkcn by tho tsunami.About 5 cln ofblack soil

iom tllc sca was depositcd ola the flrst and sccond■00rs,

and there was morc sdl deposited on thc sccolld floor

than thcrc、vas cDn thc ir前■o∝

Allthe fbrnitllre had been washed awaッらand SO Were 30

Cο6οs κ
"θ
確″ 廿ees.However2there、vas no driふv00d

or floating wreckage.

S3:Ille building in this area was a house,and thcre was

only Onc rOad. The respondent was a man Who was

staying in the hcDuse.The height ofthe irst wave was 210

cm, and its speed Nas wltllout comparison. Tl■e second

wavc came 20 mmutcs anerthe irst、 vave,and iom the

same dircdion.Its hcl墨Was 15C1 180 clll and its speed

was faster thall tllat ofthc irst wave.Upt。60 cln ofthe
surface soil had been washed away to the lagoOn. The

building、ゝ s cOmpletcly destroyed,and all the trnitllre

and 6 0θ
"″ "ε
ル″ and 34/zttα

`力
″ 物訪
"廿
ees

were s、vept aw弩_ HOWever2 there was no d嵐師 ood or

floating、、Teckage.

S4:The building in this area was also a house,and there

was a road and another house betwecn the coast and S4.

Thc respondent、vas a inan u7・ho、vas staylng l■lhe hollse.

The irst ミ、ve came ■oln the cnttmce road and

proceeded beyond the roOf Of the■ont residence to the

neld.The helght of the、vavc was 180 cm and its specd

was u・ithout comparison.Thc rcspondent had not sccn

the secOnd Ⅶ ve becausc hc soughtreige.About 15 cIIn

of the sand had corne■oIIn anothcr seaside garden、vas

Figurc 6:The Tsunami(First WⅣ c)Rcachcd the

Point lndicated by the Line(Interview)(R2)

iniand

Area

dcposited il thc area.Ъe wall and the roof、verc brokcn,

and fは■itlIIrc,the retigerator,and flower beds htt bccll

、vaslled N町_Trut of Gι οs ηκψ″ 廿CCS had been

uprooted;however9tllere was no other■oathg wreckage.

4.1.2 Road Area

Rl:The building in lhis area was a house.It s廿 oにhed

across tlle road■om the nBttgove forestto the wc".

The respondcnt was a wol■ an staッlmg ln the hollse.Tl■e

irst、ゃavc had come■ oln d■e sea;lts height was 80 cm

alld it、vas not very fast. The woman had not seen■ e

second wave. About 30 cnl of blaё k soil ■Oln the

direction ofthe coast、vas deposited in the area.ne、ハ011

had craOked, and an tlle f則 にlitllre and 5 (】′れ s

α夕4α″′′,′ノα trees were washed away.

Drinwood and■ oating、種eckage w∝ e found,and 8

Cο
`ο
s κ
"ι
疵陽 and 2 2ε ゎれα 遜黎24訪s ices were

witllercd.

R2:The building in this area consisted of a house and a

shop.It was situated in the n血along lhc na10nal road,

and stretched across thc road ion■the mangove forestto

the sotlth、vest.The rcspondent was a man■・ho、vas lil・ing

in the house.The flrst wave had come along the road that

rtlns■om the cOast its height was 170 cm(the man

pointcd to the uppcr end ofthe eniancc(Figure 6))and

its speed was without comparison.■c helght of thc

second wave was 230 cm tte respondent said thtt hc

wave was higher han the ist onc)and itS Speed ms

without comparison.About 30 cln of black soil iom the

direction ofthe coast、vas deposited along ttith flsh iom

the sea. 釉 e、valls of the housc had cracked; wlndo、vs

、vere broken;and allthc ttrnimre had bccn、vashed a、vay.

Fi町 廿eeS 00m hc mangtte w∝ c uproded and

И′物εαψクs力θたゎ′″′′2S Zα
“
廿ees wcrc宙 thered.

R3(Figure 7):The building in this area was a restaurant

、vith a raised floor that bordered the national road to the

north.

The respondents were the man Who particlpated in the

flrst sШvcy and the man Who was staylng in the

neighborhood at he time of the tsunami and had

particlpated in the sccond survey.The flrst゛vゝe came in

漬 er thc ballk had brokcn;lts helght vtts 60 cm and it

was not vcry fast.The second wave calne in mainly■Om

tllc broken bank and to solne extent iOm thc mangtte

forest.Its hdgllt was 210 cm that had seen about 200 m

Seaslde

Area

F i g u r e  7 : V i c w  a t  R 3  a n d  D i r c c t i o n  o f T s u n a m i ( R o a d  A r e a )
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along and 250 cIIn in the restaurant,and its speed was

、vithout comparison, About 30 cln of black soll that

emits a foul slncll、vas deposited in■e restaurant ioFn

the direction of the coast, and about 60 cln 、vas

deposited on thc grollnd.Only■e■oOr and poles of

the building wcrc lctt standing,and all the lhmitllrc

had bccn washed anaッ l The floating wTeckagc

consistcd ofrocks and roots.The retigcrator■oln thc

restaurant was also swept aw可_

4。1.3 1nland Area

11:The building was a house that was located at thc

southern end ofthe vlllage.The respondent u7aS a｀Voman

who、vas li■■ng in the house.The flrst、vave calne in■om

where the bank had broken,and reached the road(Figllre

8).Its hdght、 vas 60 cm and its spccd was宙 thout

comparison.Although the wave did not reach hc housc,

hmimre, thc retigerator, and corpses were found

■oating in hc paddy nelds arOllnd the宙1lage.Morewer9

although So44θ″α′:α ιttθο:面s trees 、vere  uprooted,

trees■oIIn the mangoves were not.

12:The building was a house located at the southerll end

of tlle、■1lagc. Since the respondent、vas a、voman Who

was not ttaying in the sur、7 area,hcr commcnts w∝ c

hearsay iclm her parents,I・ho were residents ofthe area.

The ist wave calne in■Oln■7here the bank had broken,

alld reached the road.Its speed、vas colnparable to that of

a Ыcycle. The Ⅵave dd not reached the house, and

Sοκκθκα
`,α
 θαsθο′αriS, Pa“∂♭77νS Od04α

`,sst“
zs, and

の θοs″夕θ推確 廿ees and ttmime were uprOoted and

found■oating in the nelds around the宙1lage.The in■ow

oftlle wavc tom tl■e manぎ∝e forest、vas not cclnmed

through mspはion.

4.2 Results ofthe geodetic surゃ℃y

On colmparing thc hcight above sea lⅣd tlTougll level

measurelnellt bdwccn R2(MangOVe Are→alld R3 σlat

Area),thC dircrcnce in heigllt was fotlnd to be 14 cln;R3

was hiま∝σittrc 9).

4。3 Silnulation of the directio■  of the おunani and

damage caused

上
▼

L_月

150

100

● SuⅣ ey Area(lnteⅣlew)

▼

Figllre 9:Altitude ofNational Road(R2～R3)

We arranged a simulation ofthe direction ofthe tsllnami

and damage causcd by tt as part of the data of the

inten7iew suvey.In dle simulation ofthe direction ofthe

tsunami(Figwc 10),the tSllnam■ o、ved iom all hc

coasts,espccially tom ie bank Where the mouth ofthc

r市er ms located(baWeen s2 and S3).The in■ Ow ofthc

wave■ olln thc Flat Area、vas conflrmed;howcvcr2 thc

in■ow iom ■c lnangrove forest 、vas not conirlned

through inspcdion tt Ll and L2.h S4,軸 ich ms

locatcd at the end ofthc Flat Area,theミ、ve flo、ved to the

flat area.Thc rcspondcnt iollll Sl、vas driven out to thc

Flat Area; hc thcn cscaped by running on thc road

because the intcnsity ofthe wave decreased.

Tlle respondcnt in R3,17hich is close to the place Where

the rcspondentin Sl was driven,said iatto Solne extent,

the wave■ollred■om thc Mangrtte Area.The height of

thc flrst wave was thc samc as that of orttary waves,

、vhilc those ofthc sccond and thttd、vaves exceeded 2 m

ln the Seasldc Arca. The re was a huge backwash

between thc sccond and th廿d waves,and there werc even

battmshes aner the thid wave.The irst wave was not

very fast. The speed of tl■e sccond 、vave could be

compared through he intttitt suvett because mott of

thc collllnlents about speed、v∝c`■O COlmpttison。''Tab10

3血 Qvs the dalmage causcd by the tsunani in every

survcy area. Itt lle Seasidc Arca, tl■e surface sdl Ⅵes

watted a、vay in Sl,S2,and S3;howev%a li■ le surlace

soil was deposited near the house that ms sitated

between ie coatt and S4.In the Road Area,soil that

seclllcd to have colne ■om the sea was depos■ ed;

morcover7 the de8Tec of dcpositiOn in the Flat Area(R3)

R3
（
Ｅ

ｅ

Ｏ
＞
聖

ｏ
ｏ
∽

０
＞
０
０
〇

一
二
０
一０
エ

丁he bank was broken

Figure 8:View at n and Dircc■ on of Tsunami
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was higherthan thatin the Mangrovc Arca(Rl,R2).Thc

mlding■ tl・e Flat Arca was des廿oycd compldely(R3),

but thc b面 ldings in the Mangove Area wγ c only

partially dcstroyed(Rl,R2)Aho“all the m.nime m

the Seaside Area and Road Area was swept aw可 )and it
rcached the Road Area and the s… oundings ofthe lnland

Arca.Trees were follnd floating in the Road Area alld in

thc suOundhngs ofthc lnland Area.■ e species of thc

廿ces wLs IIlanlyの6のκ″θ′″.Furthermore,1/hilc the
in■Ow Of waves tOm the rnangroves was conhed in

the Road Area, 伍e hf10w was not conflrlned in the

hland Arca.Driftwood resulting■ om the back■■ra劇■h
the Seasidc Area(Sl)dd nOt CCInsist of trees ian the

mangroves but ofttθοs κ夕ιル″廿ees.

5]Discussions and Conclusion

On comparing he Mangrove Arca and Flat Area,it、ャas

found that the di"ance■om thc coast and height abOve

sea level were thc same;howⅣgらthe direction ofwaves

and extent of damage causod to 晰 1血 gs direred. In

addition,When we cOnsider the fact that tteぃ 襖 es
flowed iOFn ie Flat Area in dle lnland Area,it sc。11led

that the mangrtte forest mitigated the intensity of the

tsllnami waves.Similarly the intensity of onc wave

decreased to the extentthatthe respondentin Sl w・ho was
Figurc 10:Dircction ofTsunami(Pattern diagram)

Table 2:Height and speed oftsunami

Sttcy T h e  f r s t  w a“ The second wav℃ Thc third wave

…

9蜘 Speed Height Specd Hclght Speed

Sl     ‐

S2     30

S3

S4

Rl

R 2

R 3

Ll

L 2

same as that of a norlnal wave

not so fast

300     no comparison

350     no comparlson

210     ■o comparison

180     mo comparison

80       not so fast

170     no compar● on

60       not so fast

60※ i  no colmparison

150※ l  level of bicycle

1,050   faster than the second、vave

180

230

250

no comparlson

not sec

not see

faster than the frst、vave

fastcr than a car

unlt:clla ※l did not entcr the housc

Table 3:Earth and sand movement and damage caused to residential buildings

Survey Earth and sand movement Dantage caused to resdentlal buildings

Area_  DepOs輸 釧〆erosЮn  Hcight   D慧 〕ctkm Darmge to budttg outflou Inflou・

Sl

S2

S3

S4

Rl

R2

R3

11※

12※

▼

▼

▼

△

△

△
　
△

120  to mland and sea

300      to ttnd

60       to iland

15    金om sea

30    ■om sea

30    from sea

60       froln sea

◎
◎
◎
○
○
○
◎

al         _

furniure        ―

al         _

me         _

ftlmiuFe        ―

価 iure       _

輸 iwe     rocks,

rCfrteratOr

―    動 I血 旺 e,

COrpSes

-       1調

“

五me

unlt:cm        2ゝ :deposltlon
※
around the v■hgc ▼ :erosЮn

―:no changc

◎:conplcteサdestrOycd

O:partlatt dannged

― i not dalllaged
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drivcn Out ■oln the lnangove forest managed to md

safcty ncar R3,耐 lere the builttg ms dc壺 oycd

completely.A colmpanson of thc Change in thc stlrfacc

soil revealod that the dcgrcc of dcposidon h tl■ c

Mangrove Area was low∝ than that h the Flat Area.

Thus,it seelllled that the manさ蒻t foretts heap of earth

and s劉田l and reduced the in■ow to residellce.As a result,

it was cOnttmed that during a tsunalllll,nlangrove forc"s

can mitigate the intensity oflvavcs and rcducc the m■o、v

of eaJh and sand.Thercfore,in the nturc,it is nccessary

to emphasize the conservation of man餅 oves in Order to

reduce the damage caused by a tsunami.
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Note

l.The administrat市 c di宙sions in Sri Lanka werc

classiied in■ c following order:GN Di宙 sion(Grama

Niladhari Di宙sion),DS Di宙sion oi宙siOnal Secrdari江

Di宙sion),Distrid,and Pro■ ince[2].Medilla(GN

Di宙sion)bdongsto Tangalla oS Di宙sion),Hambantota
(Distticty,south Pro17ince.
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