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Isao 2吐allna5,Yllhki Nabshimal

Abstract:   In Hambantota,southcm tti Lanka,wc inlplemcnted a survcy ofthc damagc― nlitigating c3bct and the

cndurancc of thc Cas″ α′ブ″α coastal fore"against thc hdian Occan tsunalni that Occurrcd in Dcccmbcr 2004. Thc

tsunanti struck by passing ovcr thc Cαsクα″″α forcst on thc front dunc(height of 5.5m ab∝ c sca lcvcl),but i was

u n a b l e  t o  p a s s  c D v e r  t h e  n e x t  d l l n c ( h C i g h t  o f  5 r⇒;thCrc f O r e , p r i v a t e  h o u s e s  o n  t h c  i n l a n d  s i d e  o f t h t  d u n c  w e r c  n o t
d a m a g e d . I n  c o n t r a s t , i n  t l l e  s h a l l o w  t r o u g h  p r o d u c e d  b y  e x c a v a t i o n  o f  p a r t  o f  t h c  d u n c , t h e  t s u n a m i  p a s s c d  o v e r  t h e

front dune(hCight of 3.51nal and thrcttgh thc Cttνα″″α forest;it destroycd private houscs 250m■ om thc shorcline.

Although thc cα s笏′ノ″α trees growing on the h」gh dllne were not damaged,57%of tlle C齢 %″ノ″α ttccs that were

directly hit by the tsunalni on thc ttough wthered after it passed.Ho、veveち few ttcc trunks were brokcn during the

tsunami,so it、vas suggested that the Cas%α′′″α forcsts had bccn able to withstand thc phンsical impact ofthe tsunaml.

l  lntroduction

On December 26,2004,a large tsllnami resulting iclm a

hugc earthquake(M9.0)WhOSe epicenter was on the coast

of Sumatra lsland struck a、vide range of the coast of thc

lndian Ocean, and lnany countrics suffered extensivc

damage. Indoncsia and Thailand, 、vhich were ncar thc

cplcentet suffcred maJor dalnagc, as did Sri Lanka and

lndia,、vhich、vcre more than 1400 1cn iom the cpiccnt∝

In Japan,carlier studies indicatcd that coastal forests

rcduced damagc from tsllnamis(Ishikawa,1992).StudiCS

of the tsunanli in the lndian Ocean reconflrmed the

damage¨mitigating effects of coastal forests(e.g。 ,
Dahdouh―Guebas θ′ α′., 2005; Danielse, θ′ α′., 2005;

Sakamoto θ′α′.,2008;Yanagisawa θ′α′.,in press).

For the prcsent study we conducted surveys mainly in

thc coastal arca of southern Sri Lanka, I・hich sufFcrcd

scrious damage ■om the December 2004 tsunanli, to

Verl取the damagc―mitigating inction of coastal forcsts.

Thc lndn coastal forests in this area consist of coconut

palln plantatiOns,Cas2α′ノ4α forests for protecting against

sea 、vind, Mangrove forests on lagoons and riv∝ s, arid

zone forests in the southca"arca,dry thomy scrublands
resulting ■Om distllrbance, and home garden、voodlands

ofhouses and hotels(Hayashida θ′″.,2007).

Thc Casνα′J“α species planted in the southern part of

Sri Lanka is Cαs"αガκα θ92おαル′′α.In this region,

Cαsγα′ノκα forests grow on slightly high coastal dllncs.

Whilc the Cas2α′″4α forest waS CXpected to ha′e a highcr

卵
T量 げ

9驚 51盤

絆 R。血 ds Rsearch h飩 血 %1

yS:器
‖憲 ¥1ひ 魁 凛

8籍

誅 た∞me.,Hokkado

College, Scnshu University 1610-1, Aza‐Bibai, Bわd,

9織ittЪi∞htt u五面yJ■c Ryulc"1
S c m b a r t l , N i s h h a r a , O k i m、vL 903 - 0 2 1 3 , J a p a n
5 Faculty  of  Litcratllrc and Social Scicnccs, Yalmagata

UniКrsi壌1‐4‐12 KoirakaWa,Yalllagata,990-8560,Japan

damage―mitigating ettbct than that of other coastal forcsts

in Sri Lanka,in onc area houses wcre seriously damagcd

by the tsllnami,dcspite the presencc of a Casクα′ノκα forcst.

In that area, a shallov/ trough had been produccd by

cxcavation of part of the dunc and was positioncd lowcr

than the sllrrounding dunes.

For this study we selectcd two Cas夕α′ノ′α forests,one

on the trough produced by cxcavati∝l ofthe dune and the

other on a dune、vhere topography had not been changcd.

ARer measllring the topograph" we intervicwcd thc

rcsidents,in an cffort to analyzc thc situation prior to thc

arrival of the tsunami and thc actual state of thc damaged

houscs in inland areas. To dctcrlnine the ilmportancc of

tOpOgraphy in mitigating tsunami damage, wc compared

thc t、vo fOrcsts. We then cxamined the endurance of

Casッα″′4α forcsts against thc tsllnarni by investigating thc

damage to thcsc forcsts.

2  Study area

Thc study area was the periplleral area of a salt―processing

plant located 2 h west Of central Hambantota, whcre a

lⅣ  dune scparttes the Karagam Levaya lagoon(length

l.5m狙 d ma対Inum宙 dth 3 b)iclmぬe Oce狙(■g。1).

This area consists of sands with a、vidth of 50 1n■om thc

shoreline and a dunc with a height of4 to 8 m and a宙dth
of 100 nl; the arca behind it is a lagoon Or low ground

(Width Of up t0 500 m).A national road runs bchind the

dunC(100t0300m■ om the shorcline).

In this arca,the Casクα′ブ″α forcst has a width of 100 to

150 m ioln thc top ofthe■ ont dune on the shorc. This

Cas"α′ブ
“
α forest was planted in 1986;thereaner,no care

(e.g.,thinning and tr血hg)had becn applied to it.The

rcsults Of a 2005 slIIrvey of this Cas"α′′77α fOrest indicated

that the density of trees was l,343/ha,the averagc

diametcr at breast hclght was 12.5 cm,the averagc trec

hclght was ll.4m,and the Ⅳcrage under b̈ranぬ hclgl■t

was l.9m.Because of thc lon7 under¨ branch height,tlle

llltcrior of thc fOrest was dark.Therefore,little vegetation

grcw on the forcst floor, M√ith only sparse gronth of

の グ′′′α″77a″ノ,an alien plttt.
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Figllre l.Location ofthc study area.

Near the salt p̈rocessing plant,a shall餌 trOugh was
produced by excavation 6f part of thc dune,、v■th a width
of30 m and alength Of250 m(PhOt0 1).ThiS ttough was

excavated to dram、″ater to the sea when a f100d Occurrcd

in an inland lagoon in 1970;in 1986,Casクαriκα trees、Ⅳcrc
planted in the area,including this trough.

Arnong the southern coastal areas,the Hambantota arca

with Cα sttα′ノれα forcsts suttered thc most extensivc

damagc ■om the tsunami. According to the results of a

survey implemented iinmcdiately aner the tsunami, thc

tsllnaFni was 7 to ll m high(Shibayama ct al.,2006).

3 ⅣIethods

3。1ルleasurement oftopography

To determine the topography of the ttough produced by

cxcaⅣation Ofthe dune as wcll as the attacent dune 100m

、vest of it,wc performed lcvel measurement and compass

measllrement along a line dran■l iom the shoreline to the
national road(Fig.2)(Line l,Line 2).A TruPulsc 200

(Laser Technology lnc.,centennial CO)was uSed for

lcvel rncasurement,and a TruPulse 200 and compass glass

(Shak可H Keiki ScisakushO, Tolγ O)were uSed for

compass measllrement, Measllrements were performed in

December 2007.

3.2 1nterviews regarding damages

Several residents、vere intervic、ved atthe site m December
2006 and December 2007 regarding movcment of surface

soil and damage to houscs,hOuschold goods,and human

bodies,as well as information about trccs(e.g.,Outaow

and in■ow Oftrees,species of damaged trees).Inter宙 e、vs
were conducted via a local interpreter■vho translated the

inter■/ielver's questions(Japanese→Sinhalese)and the

SutteCtS'answers(Sinhalcse→Japanesc);addtiOnally
direct inspcctions ofthe site with the suttcctS prcsent werc
conducted.

3.3 Survey Ofthe actual state ofthe Cas“αrinα forest on

the trough

A linc was drawn along the lowest part atthe centcr ofthe

trough in the section 160 m含om thc iOnt dune atthe inlet
ofthe trough(PhOt0 1)tO the point wherc the Cαs笏′ノ4α

Fig.2. Locations of the "o measllrelnent lines and

damaged hOuses.  A map was prepared based on the

actllal state at tl■e time ofthe sllrvey.

Photo l.Inlct Of the trough of thc■Ont dune as

宙ewed iOm the sea side.
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