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#£2. .3 (1) X ) ITBIIBHEDFER

k=2 ER
TP 2NN T ECILT 2T ELTIEL { MIAITE % (True Positive) #
TN BE7 7402 RBE7 74 0L LTIEL L HETE 7 (True Negative) %4
FP RUE7 7 A VDo Te Ly 27 & L THAME N (False Positive) %%
FN R T TRET7 7 AV E L CHIE S (False Negative) %

#3. N7 RX—=%
I R—% il
2= 1000
TNy =27 EAR%TT7 74 NLVE 1000
TR, EA%T7 7408 1000
THEEE ) FEL A BT 2 72 0 OREE (Vi) | 71 - 180
HEPEEICBIT 2 L E Wil (M) 0.5
TYFTANARY T 71
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20. FPR DaTHilfi F2Hf R

o LY x 7 RRANRE R L RE

o 7Y IF—VHAR

2N = TRRAIRS MR T, Ty F A NARY Y
WKEFE7 740y v alcxind 2 THE) #ROMERIR
Mz 5, 70y 27Fz—vidZ2oMWE L, O
cEbicTay JEDHINT 5, £/, K7uy 73TV
FIANARY YD ) Z#GATOS, LEdis>T, 2—
PARLT = PHRAFERZEHT 27201213, £To7ay
7MY 77 A NNy 2l RIBTEET Y FIALNARY
D T R LUERT 20T D B EEINICE Z 5
n2, $abb, 70y ZEOBENNIIEN Z ORISR 235
g2 LPEesnsd, RiHiFEETIE, avy—v7 A
TRy I Fz—vDT Ty P 74— ELTLATEHEINT
\» % Hyperledger Fabric ZHHL, 7 7 4 LNy & 2 ITHIG
T2 TREE ) RO BRI 2 514 L 72,

o, AT 70y 7 F 2 — v A RO
Ziiot, IRy 7Fr—vIZHBOfRHEE EbIcEFDTay
28 Thbb7ay 2Fz—rH A XML Tw»L, R
WAL =—VEEEMZ 270y 7 F 22— P A R ot
B, BiIBMENE 72740y v a®R, ZRUCRIGT
DT7VFIANARYEYD TRE, 22 b L —YIXETE
WL D, REIFEBE T, w7 = 7 RAGERR
PERE O I & FIBkIC Hyperledger Fabric ZFJH L., 7wy 7
F = —VH A RO TEHl 21T 72,

4.2.1 HERREEAE
ARFEMFEER Ik, ALY 7 7 =7 & LT Oracle VM
VirtualBox % FJH L. Windows 10 25883 %2+ A + PC k
127 A b OS & LT Ubuntu Desktop 18.04.3 LTS 2 E{E$
LIRAHBRIRE 2 HEEE L 7o, EBBREEZ R 4 1R T, RiczhZ
NI ST O W THIHT 3,
4.2.1.1 )L = 7 ERAIRSAER VERE O Sl /775
RO, 2V L7 740Ny 2% NHERL, 7
0y 7Fz—r gL TEYE0, BYE: 0 Tk T 5,
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AFHIISEEETIZ. N = 1000, 30000, 64758 & L7z, KT, 7
FLBT ANy v aflizx—L L THREEZHMET 2, <
IV x PRI R R R X, MR % 100 RIS L, 202
NOMRICHE L W CRHili 247 9 . RIS 2 R oG
HWigA<—brarv 727 b ECEMLZ,

4.2.1.2 70y 2 F z—r3 4 2Ok

AIERS ZAF ACBVT, 12— FIFEARTIOa vy E2—
T THiHNR—YFlarya—% (Xvay) ZHHLTHS
EIRELTWS, §4bb, 28V ard 0S & LT Windows
 macOS BFHINTWE EREL TS, ZDDH, T
VFIANARYE DTy JF =2y T —7 LTI
Windows ¥ macOS 2% =7 v b & L2y =2 T7ICBHT %
WA XN D, RFHIFE T, 2=y a2 v D 0S
& LT Windows ZFIH L Tw» 3 L{KE L CaMili %175 72,

AV-TEST @ SECURITY REPORT 2017/18%) 12k % &
2017 FOHFE~ VY = 7 OBIHIEUIFY 1 {2 2,000 HETH D |
ZDIH9HbD67.07% 73 Windows 29 —4 v b L7z<wL Tz
7 CHot, 2FD, Window 2% —4 v bt L=l Tx
T3, T 2L 1BHD 258 HFLEL TS, Ldio
T PVFIANARYYDT Ay 7 F 2=V 5y b T —7
Tl VT2 TDT7 A NNy L 2 DB TS
1 Bdb7zh 2.58 HfTbiLs,

ZIT, Hfie L7 27 DH D LRI LT, Try 2
Fz—VFy b7 =T TOFHET7 74Ny > 2D
BIERT VFIANARVY D HE, RfTbis,

1. BT VFIANARY D HEN T =T DT 7

ANy 2 DERRERT 7 Vv F 7> a v OFELT

2. 1.DONI Y avEE Ty 7 DAL

3. BT VFIANARY S S, B, 2£T 5 05
7 a v DIRLT

4. 2.0 v ¥ vaveEat7ay 72 0ER
L 72285 ., Hyperledger Fabric ® 71 v 7 4K K5E] % 2 7
(F74NVHME) 928, M2l DX) %m0y rFze—v
Ly 2B 7Oy 21 ORI L T, B
HEROBETIX, 70y 7OARDT A X3 1858 /N4 b
FIUY I a DY A AD3163 34 b, 77 A NNy T a
Eikb 7 v a v DH A XL 3145 N4 FTH T,

TYFIANARY SR E n(n>1) LT 5L, 2BmICE
BEINB70y 7DY A X BL, L FoRXTcEINS,

BLs =3145 x 54+ 3163 x 5 x n + 1858 (/N4 ) (9)

feoC, TAERICWMT 2 7y 7F 2 —v ¥4 X BC, &,
MTFoRTHINS,

BC, = 15768000 x BLs (N4 F) (10)

MR TIE, PYFIANARY I En 2RFA—F L L
T VRTINS 2 70y 7 F 2 — 9 4 1220 THHl
35,

422 EBREREIER
<V x 7S R IERE O B e K 5 IR T, #
56, 7y IFz—v EDT7 7 ANy ¥ 2 BB
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X 22 1EMTHEE LD AL —VKE

Th, w7 = THAGRERERERICIEELZ KIE L Tuk
W ERD D, XY T, A—T vV —2ADT Y F T4
WVAY 7 FTH% Clam AntiVirus I2E T, MD5 ¥ 7 %
Fr 2 MLy = PRRANCET 2 R 2 H1E L Tw b,
MD5 ¥ 7% F ¥ DR 64,758 TH % & E, MD5 ¥ 7' %
Fr 2L 7=y = PHANCET 2 REE1X 0.054 B TH -
oo MESAT LTI, 774NNy ¥ 2 50364,758 TH 5
EED?ILY = TR FRERIERE 0.00066 W TH B 2 Lo
5. Clam AntiVirus 128175 MD5 & 72 F ¥ ZFH L 2=
L = PR E R L COHaIcE s cd 2 2 LR g o T,
7 7 A NNy ¥ 2 BHBEML TS, BEEEBERIRF DS L 220
M & L Cid, Hyperledger Fabric 3% State DB & FEiZ1 %
T—=IR=ZAEFHL T30 TH5EEZS5NS, State
DBiE7my 7/ Fz—VvORNORELZRTT—FX—2T
Hh 2 State DBICkh&TH 7Ry 7 2WE A L,
TP ANNY T AW T By = TR A I R
TELODTHIEEZOND, LEPoT, EV AT A
% Hyperledger Fabric TH%E L 72 5& 15V = 7RANR R
WBMEREICEI L CIIRTEZR W EF 2 %,

R, 70y 7 Fz—rv¥ AL AOFEREK 22 1ITRT, &K
(10) THMHL =X H e, ~FEHenlLzs 70y 7F 2 —
VYA X BC R, TYFTIANARY B n D—RKATEZ
N2 0o, 77 713EME RS, VirusTotal Tld, 71 ffi
WOTvFIANAZ Y v ZAHAL TV = 7 BRAIDT]
HTH2 2, INSDTVFIANAIY YUY EIIRT 24
TDTPVFITANARY IR Ty VF 2=V %y b7 —7
IS 72856 (n =71 O, —FEcREE 23 70y
I7F =¥ AR, 16TB £, Lo T, HED
AL L—UHBEEETL L, REVATACBITS 70y
7F =4 A R L TERTEZVE W S,
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* 4. FEERE
AL OS Windows 10
7 Ak OS Ubuntu Desktop 18.04.3 LTS
AL OS A€V 8GB
AT OS aTH 2
Ty 7F =77y 87 4—25 (VN= a3 v) | Hyperledger Fabric (1.4.0)
Av—tarv 77 5l Go Sih
State DB LevelDB

5. ?V = 7 BRI AR SR 1 HE O Rl S BG SR

77 ANy v a g | BRI () | B

1000 0.00091 0.00132
30000 0.00126 0.00057
64758 0.00066 0.00095

5. BEERR

AREITIE. BREZEICOWTHEHT 2, R, it
X2 T 4ICBTERZHNL 722, ¥ 22U T 14 78I
BwT7ay 79— vEMETHL T2 XREHNT 5,
BARIT, R L 720U AR & D22 RIZO W TR S,

5.1 WHARtEFXa1 YT«

Wi+ ¥ 29 7 4 (Collaborative security) &, Mnstead
of centrally managed security policies, nodes may use spe-
cific knowledge (both local and acquired from other nodes)
to make security-related decisions | & EFI LT 5 30)31)
VAICE 2R, HBOMBEC*y b =2 /=¥ ool
WEMAL T, H5Lx 2 74 BEEOHE, # 2 1350E
7 7 A NOEIE DR DHE T ) TIETH 5, Bt ¥
VT 4 Tl mFARUR AR 2 5 2 (CIDS : Collaborative
intrusion detection) % ZEIHICERA R RAEET 203, K
BRZEIC B RIS B R R < LY = TRAIS 2 T 4
(CMDS : Collaborative malware detection system) @ CFik
ZHNT %,

5.1.1 CloudAV

IR LY = PRI AT ATl vl = 7 O
AR Ly = PR E O L2 I E LT, #ED 7 v F
DANAY 7 FT 2T DT = PIRARERZ AR, L <
IZHEBD ) — RD3= Ly 2 PIERO A 21T,

Oberheide & ™ 1, WHO TV F 74 VALY Y v %2H
HL=VD = 7HA%ZIT9 CloudAV ZEL T35, &H
ELTIE, BT Vv F A NARY TR~ LY = 7
NOWNUPHEETH L Z &, FLTVFIANVAY 7+ T =
T DEMANAEY) 7V FIANAY 7 b = 7 HE DMk
PEFLNT WS, 22T, CloudAV TiEZ 77 F EC#%
DT VFIANAZ Y ALV Y 2 7 ORAZIT 9
JBHER L oTWwW3, 7VFIA LAYy ELTIE, 10 ff
WOL 72 F Y HROT v FIANVAY 7 b =7, 2

DENAETHADT Y FIANVAY 7+ =7 BFIHI N
T3, CloudAV I host agent, network service, archival
and forensics service D 3 FEID 2 v K —% > F SRS
N3, HFr—FOarra—FiZid, 774 VxR
T 2% ID OHHH network service D 7 7 A )Lk DRE %
{19 host agent 254 > A F —)L X4 %, network service T
F, BEOT7VFIANAL P VT K BRIV 2 T BRAID
EiZ 4%, 7o, forensics service IZ1E <L = 7 D2EH) 7%
E, =y = 7L BRI S S, K2 — Y3, host
agent % L C network service IZ7 7 A W ZEET L2 LT
2T = PRI ZIT) S DK S,

SR Tl FEHiHO T —4% 2y F & LT, Arbor Net-
work’ s Arbor Malware Libraly @ 7220 o< V7 = 7 ik
BHASNTY 2, 1 HEICHR SN =L 7 2 7128 T,
H—D7 v FIANAZy Py EAHLIZSGATIE, v vy =
TRAKIL 52% ChH o7, —Ji, 10D 7Y F I VAL
YU RAMLEGATIE, ZOBAERIE 98% Th o7,

5.1.2 VirusTotal

CloudAV & FRRICER DT v FIA4 VALY Y v Z2RIHIL
T, P 2 PBRAIZIT) 2 L3RR Y — B A DSFERRICH
BLTETw3, VirusTotal®? <3, § 70 FMEfRED 7~
FIOANAZV YL LY = THRADAEETH 5
28) 2=+, Web ¥4 F27 74 VOWE, URL®7 7
ANy v 2l 8L REMSEORKZIT) 2 LT
X2, I5IT, 207 7 A NVDOEMPEE), i —F25D
ARV ERMERTEDL L EDIT, M7 7 A E Bk
E THRE] T2 ENTEETH D,

5.1.3 CLOUDMARK
BROTVFIANAZY SV ER=AILLE? LT 2T
Bcid e, BB —YI2Lk %7 7 4 V@ "Nomination
BRN—AIRNY 2 TBAZIT) Y AT ADBRES TR S,
O’Donnell & 33) 3, EHDOL—F DL 2 7 DEECDH 2
7 74 L ® "Nomination; ZX—AIZ, M%7 74 Ld3<2 )L



292 (0 NIE= S I = (O AR R R 2

7 = 7SR T 5 CLOUDMARK ##2E L T3, #i
ZIF2 =7 74 V%2 EL email ZRIE L. ZD e-mail 23
ANLTH D &L 728G, 2D A —)Lid CLOUDMARK
DNy 7Ty B AT LANEE, T74b5 Nomination) &
N3, Ny 7LV FY AT LTIE, BEINLA—NL1ST7 7
ANEMELZDY 72 F v 2{ERT 5, 2K, 21—
P 6 WM 7 74 LD 'Nominationy INH. 207 7
ANE=2NLT 27 EHET B,

%R ClZ, CLOUDMARK 28 W TV = 7 LHIE
Ny IFxFx2AAL, A=T vV —2ADT7 v F 74V
AV 7 b7 27 TH5 ClamAV & HlEEfT> T3, FHEHE
BokER, CLOUDMARK ICEWT= LY =7 LHES I
7 2F 2 D 80%IE. ClamAV TR S otz, T4k
Db, ClamAV TIREHIS N VIV 2 72 BAITE 72,
o, NS T2 F v D 50%E, 2 HEZICIE ClamAV 128
WK E L, AROBEIRLEHAO 7 F 740V AY 7 b
7 TCHRNIEREL TS,

52 EFXaUTF«4AFICEIFZTOvIF—
BT D;ER

MR, 7ay 7 F 2=V, e 2T 4 7 AGERRE
BT IE L ® LT 24 REES T OB ST
w3 9, FRC, ¥ 2 T4 S E LT L IEEIE 0
BELT, ZOMAPHFSN TS, BITIC, %200
HREFNT 5,

5.2.1 CB-MDEE

Jingjing 5 3 13, AL AFAL ZEMNRE LT, 2
7 = 7RI E 57# %479 Consortium Blockchain for Malware
Detection and Evidence Extraction (CB-MDEE) 7 L — A
7 — 2 %8R LT\ 5%, CB-MDEE &, X7V vy 27 7ny 7’
Fr—vPBLavy—vy7L7my7Fz—vCBD27D
D7uy 7Fr—rTHEENS, PBICTET % 2—H1%,
Sensitive Behavior Graph % Installation Package 7% £ 5
BRSNS, T VEMMBL TSIV =2 7 2 /Hl - 8L, #
noDOfEHZE PB LIHFT 5. CBIZET 2 <)L = 7HAl
FHRD X v N—1d, 206 DEHREZFHALCETVE2EHT 2
7212, fact-base EMHEN D T —F X—RAZAERLT %, Gl
HEETlE, 7Y FaA FO2LY 2 7ICE T, CB-MDEE
1 94N DI FIREEZ L 72

52.2 AN—RkIOVEZU7bZFABLEEF2Y

TA4TFHYRANZE

Av—bavrI 7 ek, s aMbInNILTH
D, 7avyrFz—vbETorarsat L TETEINE L
kb, 7uvyrFa—vENALEELYZT 7Y r— a
VOBAFETRE L o T B, BlER, ~HFo7vy rFo—
Y75y b7 =L ETHHWEETSH B,

Roman & 3% 3, £ %2 V54 7F VA MLEDOLD, 7
Oy 7Fr—vEifitAe—rarr5 7 RlcgEE L4 —
Py a—%2FHLT, €FaVT4 4T bz y
B BHT22ODY AT LAZREL TS, ¥ 2 T4
A vy Ty SR AT—rary b T MITANELTEX
NoBL, YATLFZOWREESHEL, Ty rF—v hiC

REINTVD, WBEOHRT 22X 2 ) 744> T v bl
HRMNT 5, RS AT AICKD 8 - EWERH B I H
MENnsd70, LX) T 44T v MR L ORISR S
DR & 7 5, FHIliFERR T, 152 A T L OFRIERGEED 7
b, EHT—2 L T580NDtFaYT 447~ h
WMED, TAMAT =L LT84 DEeF 2T 44 VST
VIFREPFH I N T 5, FHliFEBROFR Tulldisclosure
7153 Tld, True Positive Rate (% 0.991, FPR 1% 0.059
R L7z,

5.2.3 PolySwarm

PolySwarm39 13, =% = 7RAID 7 5% FH—E 2
ZiREL w3, FIHFE, MEZEKELZV 7 74 L%
PolySwarm Z /L THED L X 2V 7 4 T F X 8— M ISk
BT%, 2Nt Fa) 74X A=k, D7
VFUANAZVY VR -RAELTED, 20T VT Y
ANALYY v EFALT, ¥¥%7 7 A VOMELTIH,
HE W, BEDOEX2) 74 X% A= 26 DML %
b LI, RIS 7 7 A VD32 L = 72 HIT
5, ¥ 2 T4 X A= OMERR TIER, Tho
e id, BEEEPE L2179, TIER) Cholck ¥ a
VT4 TF A= M, MU DS 9 Wi, RAE
HELTEAMENS, PolySwarm I2EWT, 70y 7 F = —
VEMIINALEE L ¥ 2 ) T 4 ¥ A= b OFHllifE RO
RAFITER S N Tw %,

5.2.4 CBSigIDS
HFARBABAIS A T 2 OFTIcEBWTH 7uy V7 F 2 —
VHEAAEA 2 B0 T2 3D, Bl Li 53 13 10T Bl
BCEBT 3, Tay o F o — iz e s A ks
SATLDT L —LT =7 ThHD CBSigIDS DRI NT»
%, 7Ry 7Fz—v kT, IDS CHASIN LY 725 %
PRESIN, av Y=y 7oBlo7uy 7F 2 — VP RAZ
nTws, 7oy r7Fz—vERizfHTsIEIcky, B
T E 2R 2 I, ol S ANE RS DD,
D IDS / — FITY 72 F v G TH % L FRL
T3, FHliFEBRTIE, ¥ I 2L —vay L ERIICE LT,
K (Worm attack % Flooding attack) %Il Z Dilifg
DWW L 7= 2 — FEUCBE L T2 7> T 3,

5.3 BIEMREAAREDER

IR LY = THRAIY AT L DODTICEB T, HHD 7
VFIANAY 7 b =7 AR EZMHL LY = T
H7ZAT) FEDFET 205, & hddic, »o%RNIcen
Y 2 PHRAZIT) 2DITIE T Y F AN AR F DM O i
IHEARFRTH S EHEZD, L LEDS, HBTvF 74
WARYFEO2 Y = 7 BHERICET 2R E L 20
SEFMALEZLY 2 PHRANCEL TIERFESZINT AR
W, Z TR TIE, BBDOT v F A NARY S DT
LV = TRARERICBE T 2l A L, 200 ofFfz
ALV 2 7HAZIT)I S AT LRZRE L, LEdi-
T, SEEE DR ZEBDT VFIANARY DL
7 x PR RICB T 2 WAL, 2ns2iEHL T
N = 7 BRSO 0 SIREC & 5 5 kit 1932)33)
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LR,
it\ﬁ¢7ﬂ/7%1—/&m1k%1074 THFIC
WTHHEHZEDTED, &%ﬁ@%ﬁktf%@ﬁm
#%ﬁéhfw%oﬁﬁnfu\7D77%1—/&W%@
HLZT v FIANARY FRO2 VY = 7 BARS ST
LRI ZIREL TwE, LD, BET7YF 741
ARy YIRS 2175 T 2 240 Lt 3935)36)38)

LW D,

6. F&&

RNAVT T AV L= RIT TR, A VI =2y D
Ffg & 7o T BB S ISR LR LT 2 Lo
%@ﬁﬂﬂ@%ﬁééo7»#17@*®w%iéﬁﬁﬁm
LT ZERFHEING, w727 EDRD, i
BEMHT 22282, TVFIANVAY 7T =T
ZEHALTW 20, M 1 HHOZOT Y F 74 NVAY T b
Tx7 LPEALTOREY, LELAXNS, #Hifivly T
DEWL T 2BRICBLT, DT v F I VARV S
TIREAMT 20T 2 7 ~DMEICIRAS 2,

Z ZOARMETIE, BBOT v FIANARY T DORT2
V= TIRARERICBIT 2 EME LG L. 205 oz Fl
ALV 2 7HAIZITI) S AT L2 RELL, 7TVvFY
ANARVFIZZRZEN, WALV = 7B 2 EHRD
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A Proposal of a Shelter Determination Method
Considering Walking Speed of Evacuees in Aoshima Area

Karin HONDA, Naonobu OKAZAKI, Hisaaki YAMABA, Kentaro ABURADA

Abstract

Japan is one of the world’s leading natural disasters countries. In the earthquake that happened
so far in Japan, many evacuees evacuated for the tsunami were being sacrificed. If a tsunami warning is
issued, evacuation behavior can be carried out more safely if all evacuees are grasping information to facilitate
evacuation. In this research, we proposed information combining “full shelter information” and “shelter
information considering walking speed” By grasping full shelter information, we consider that the travel
distance and the time required to complete the evacuation will be shortened. Also, grasping shelter information
considering walking speed into account allows for consideration for children with slow walking speed and elderly
people. Combining these two pieces of information will further shorten the evacuation time. In this study,
in order to investigate the importance of grasping the proposed method, we perform the simulation assuming
evacuation behavior at the time of disaster. Then, we compare evacuation completion rate and evacuation
completion time of the the case where information is not grasped and the proposed method. As a result of
the comparison, when grasping the proposed method, the total evacuation completion time was shortened by
about 350s. In addition, it was possible to shorten the evacuation completion time for children, young people,
and the elderly.

Keywords: evacuation behavior, simulation, scenargie, tsunami, earthquake
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Statistical Analysis on Coastal Tourism for Sustainable
Development
- A Case Study at Gunung Sewu Global Geopark in Gunungkidul
Regency, Indonesia -

Arief Eka TIRTAKUSUMA®, Keisuke MURAKAMI®, Yori HERWANGI®

Abstract

A coastal tourism is one of the important local development items in Indonesia, and expected to contribute to the
revitalization of local economic conditions. The objectives of this study are, 1) to identify the influential dimensions as a
predictor for a sustainable coastal tourism development, 2) to identify some important variables in each dimension, and, 3)
to reveal the influence of proximity from residential location to the coastline on the perception of local residents about the

sustainable coastal tourism development.

This study set the research field on the coastal area of Gunung Sewu Global Geopark in Gunungkidul Regency, and
conducted a questionnaire survey and a statistical analysis. The analysis revealed that the most influential dimension for
the sustainable coastal tourism development is the Institutional dimension, and other dimensions, Economic, Environmental,
and Social dimensions, are follows this dimension. Meanwhile, Community Communication was the most influential
variables in the Institutional dimension. Also, the variable of Local Income was the most influential in Economic dimension,
Local Norms was in Environmental dimension, and Cultural Exchange was in Social dimension. The proximity of
residential location from the coastline affected some local resident’s opinions in the dimension of Institutional, Economic,
Social and overall sustainability conditions, though there were no influences in Environmental dimension.

Keywords: Coastal, Tourism, Sustainable development, Gunung Sewu, Gunungkidul

1. INTRODUCTION

A coastal tourism is one of the important local
development items in Indonesia, and is expected to
contribute 15% of Gross Domestic Product in 20197,
This economic contribution is supposed to revitalize
many local economics. On the other hand, the coastal
tourism also leads some problems such as an
environmental degradation, economic dependence, and
other social problems?.

The development of the sustainable coastal tourism
has become a worldwide concern in recent years, and
many researches relate to this topic have been carried
out. However, there only few researches that deal with
the important destinations and variables that influence
the sustainable coastal tourism development based on
the local resident’s perceptions.

Based on the above background, this study set three
objectives. The first objective is to identify the
important dimensions as a predictor for the sustainable
coastal tourism development. The second objective is
to identify the influential variables in each dimension.
The third objective is to reveal the influence of the
proximity from residential location to the coastline on

a)Master Student, Graduate school of Engineering, Environmental
Course, University of Miyazaki, Japan

b)Professor, Faculty of Engineering, University of Miyazaki, Japan

¢)Dept. of Architecture and Planning, Universitas Gadjah Mada,
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the perception of local residents about the sustainable
coastal tourism development.

This study tries to show some important predictors
for the sustainable coastal tourism development. These
predictors are important for a local government in
making a policy for the sustainable coastal tourism
development.

2. STUDY AREA

This study set a research field on the coastal area
of Gunung Sewu Global Geopark in Gunungkidul
Regency. Gunungkidul Regency, as shown in Figure 1,
located in the southern part of D.I. Yogyakarta, and it
is one of the rapidly growing tourist destinations.

STUDY SITE:

1sp of Yogyskarls
Spacial Region

HINDIAN OCEAN

[] 2 4

Figure 1. Study site on the coastal area of Gunung Sewu Global
Geopark in Gunungkidul
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The total number of visitors in Gunungkidul
Regency was 3,246,996 in 2017, and 86.95% of them
visited the coastal areas®. Furthermore, it is reported
that the number of visitors is increasing in the
following years. The area, shown in Figure 2, is a
conservation zone known as Gunung Sewu which has
a large classic tropical karst landscape on Java Island.
In 2015, UNESCO authorized Gunung Sewu as one of
the global geological conservation area under the
support of the Global Geopark Network.

e

Figure 2. Coastal area of Gunungkidul Regency

3. RESEARCH METHODS

3.1 Primary data collection

Questionnaire-based research was conducted to
obtain the primary data including demographic
attributes and resident opinions. The first part consists
of demographic attributes of the respondents, such as
gender, age, village and district name, education level,
residence period, and type of livelihood.

The second part consists of 35 questions. The
answers were measured by 5-point Likert scale from 1
to 5, where 1 means “strongly disagree” and 5 means
“strongly agree” *. Questions from Q1 to Q8 asked
economic items, from Q9 to Q17 asked social items,
from Q18 to Q24 asked environmental items and from
Q25 to Q32 asked institutional items®. Meanwhile,
Q33 asked an overall sustainability perception in
accordance with the current condition of tourism
development?. Then, Q34 also asked a sense of
inequality in receiving benefits from coastal tourism
development in each region. Finally, Q35 asked a
community benefit obtained from the status of Gunung
Sewu as a member of UNESCO Global Geopark.

Primary data were collected from July to August
in 2018 and March in 2019 at 9 villages shown in
Figure 1. The villages are on the coastal area, and have
a potential to be a coastal tourism destination. Table 1
shows the current population of research area”. Total
population from 20 years old to 64 years was 34,358.
The number of samples, #=226 in this study, was

determined based on the "Tables for Statistics">. The
respondents were selected by the proportional random
sampling method. The number of respondents in each
village was determined by the "Multi-Stage Sampling"
method based on the weight of the population as shown
in Table 19 ®. The survey was conducted on site, and
had a 100% response rate.

Table 1. Determination of the number of sample®

Kc. Tanj i Kc. Tepus Ke. Girisubo
Age Growp | & [ Bir | Ner | Sdj Tpsp Pwd | Jdpt | Blg | sby | OTAL
201024 466 | 334 373| 436 627] 97| 252| 285| 248 3,618
251029 494 386 | 310| 393 | 615| 478 267| 262| 201| 3,406
301034 445 | 342 381| 403 | 632] 471 265| 231] 202| 3372
3510 39 545 | 442 481 521 | 741| 507| 287 260 215| 3,999
401044 464 | 428 | 494| 557| 725| 525 34a| 272| 223 4032
451049 641 | 521| 518| 600| 833] 709| 406 365| 327] 4920
5010 54 516 426 378 499| 667] 581| 326 305| 280| 3,978
551059 476 | 388 | 396 | 495 | 661 | 571 327| 242| 276] 3,832
60 10 64 385 | 371 345 372| 520| 453| 266] 229 260 3201
Population 4432 | 3.638 | 3.676 | 4.276 | 6,021 | 4.892 | 2.740 | 2451 | 2,232 | 34,358
Weight 0.13] 011] 011] 012 018| 0.14] 008] 0.07] 0.06] 1.00
Sample Size 30| 24| 24| 28| 40| 32| 18| 16| 14| 226
Note Name of the location in Table 1.

Kmd = Kemadang; Bjr = Banjarejo; Ngr = Ngestirejo; Sdj
= Sidoharjo; Tps = Tepus; Pwd = Purwodadi; Blg =
Balong; Jpt = Jepitu; Sby = Songbanyu.

3.2 Data analysis

The primary data were analyzed using an open
source application, R version 3.5.2. Firstly, the data
were analyzed by descriptive statistical method to
identify the respondents' characteristics and data
distribution. The variables in each dimension were
analyzed to determine the mean value and standard
deviation. The data from the second part of the
questionnaire, which is ordinal data in the form of local
people's opinion, were analyzed for its validity and
reliability.

Secondly, valid variables were analyzed using the
Principal Component Analysis, PCA, to measure the
loading factor of each variable, and this study obtained
the factor scores for the next analysis. The influential
variables in each dimension for sustainable coastal
tourism development were determined based on the
loading factor of each variable.

Thirdly, the factor scores generated from PCA
were analyzed with using Generalized Linear Models,
GLM, analysis to identify the effect of each dimension
on overall sustainability condition. Finally, Kruskal-
Wallis test was applied to reveal the influence of the
proximity from residential location to the coastline on
the perceptions of local residents about coastal tourism
development.

4. DATA ANALYSIS AND RESULTS

4.1 Respondent attributes

The first part of the questionnaire was analyzed to
obtain the demographic attributes of the respondents.
60.6% of the respondents was male, =137, and 39.4%
was female, n=89.
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Table 1 shows the age distribution of respondents.
The majority of respondents, 64.6%, was from 31 years
to 60 years. For education level, 50% of the
respondents, n=180, was below junior or middle school
education, and 48.7%, n=43, was over high school
education.

The majority of respondents, 75.6%, have been
living in the study area more than 25 years. A half of
the respondents, 50.0%, settled near the coastline, and
50.9% of the respondents had a job relates to a tourism.

4.2 Evaluation of dimensions

Table 2 shows the mean value of each question in
economic dimension, from Q1 to Q8. Six variables, X1,
X3, X8, X2, X5, and X6, were assessed positively in
mean value higher than 3.5. Meanwhile, the two other
variables, X4 and X7, showed relatively negative
answers which were below 2.5.

Table 2. Evaluation of economic sustainability
Question Variable Mean  S.Dev

X1  Tourism provides benefits in Local Income 395 0.965
increasing people's income in this
area.

X3  Tourism creates better
employment opportunities for
people in this area.

X8  Tourism creates more and better ~ Market for Local 3.86 0.896
marketing locations for local Product
products in the region.

Job Opportunity 3.90 0.949

X2  Tourism creates diversity in the Livelihood 3.85 0.951
economic sector in this area. Diversification
X5  In general, the quality and Goods and 3.79 0.922

quantity of goods and services in Services
this area has improved since the
development of tourism.

X6  This area has better infrastructure  Infrastructure 3.78 0.994
(roads, power lines, water supply
and transportation) due to tourism
development.

X4  The prices of goods and services
(food, health, education, etc.)
become more expensive due to
the development of the tourism
sector.®

X7  Tourism causes property prices Local 2.03 0.904
(land and buildings) in this area Investment
to increase.®

Living Cost 2.66 1.080

Table 3. Evaluation of environmental sustainability

Table 4. Evaluation of social sustainability

Question Variable Mean  S.Dev
X13  The recreational facilities for Recreation 3.89 0.946
the local community are facilities
becoming more due to the
development of tourism.
X17  Local people have a broader Cultural 3.86 0.756
knowledge insight because exchange
of the interaction that occurs
in tourism activities.
X16  The lifestyle of people in this ~ Lifestyle 3.85 0.868
area has changed since the
development of tourism.
X15  Women get more Gender equity 3.85 0.723

opportunities (education,
jobs, etc.) because of tourism
development.

X12  The opportunity to obtain
education / vocational
training in this area increases
due to the development of
tourism.

X11  Local traditions are becoming ~ Local 3.00 1.106
less important because of the  culture/tradition
development of tourism in
this area.*

X14  The large number of people Circular 2.99 1.091
from outside the region who migration
came to this area made the
life of local people
disturbed.*

X9 Tourism causes an increase
in cases of criminality
(alcoholism, vandalism, etc.)
in this area.®

X10  Tourism has negative effects
on the norms and values of
local wisdom in this area.*

Education level 3.72 0.947

Local safety 297 1.241

Local norms 292 1.169

Table 5. Evaluation of institutional sustainability

Question Variable Mean  S.Dev
X27 Local people must be relatively Independence of 3.76 0.873
independent in tourism Management
management in their area.
X28 Local governments encourage Community 3.73 0.865

local community participation in ~ Participation
tourism development.

X32 Local governments recognize and Legal Protection 3.68 0.945
protect local people to develop
businesses in the tourism sector.

X31 Local governments provide Community 3.66 0.945
capital assistance and trainingto ~ Empowerment
local communities in business
development in the tourism
sector.

X29 Local people can be involved in
the decision-making process for
tourism development in this area.

Decision Making 3.64 0.934

X30 Long-term planning by local Tourism 3.54 0.976
Question Variable Mean _ S.Dev governments can control the planning
X18  Tourism development in this Destination 4.02 0.797 negative impacts of tourism on
area makes the surrounding Attractiveness social, economic and
environment more interesting. environmental aspects.
X23  Tourism development in this Environmental 3.80 0.789 X25 Local people are more involved in  Local 3.46 0.976

area raises public awareness of ~ awareness
environmental protection and
sustainability.
X20  Waste management in this area ~ Waste 342 1.031
is getting better because of management
tourism development.

managing (management) tourism  management
in this area.
X26 There is good communication Community 3.42 0.950
among the parties involved inthe Communication
policy-making and decision-
making process in this area.

X19  Tourism causes environmental ~ Pollution 3.17 1.016
pollution (water, land and air)
in this area.*

X24  Tourism causes karst Geodiversity 3.12 0.972
environmental conditions in this conservation
area to be damaged.*

X21  The large number of tourists Biodiversity 3.12 1.123
visiting this area disturbs the conservation
preservation of animals and
plants.*

X22  Tourism activities lead to Resources 2.31 0.849
increased use of water and utilization

energy resources in this area.*

Table 3 shows the mean value of each question in
environmental dimension, from Q18 to Q24. The most
of the variables in the environmental dimension were
evaluated positively except X22 that had a mean value
less than 2.5.

Table 4 shows the mean value of each question in
social dimension, from Q9 to Q17. Five variables, X13,
X17,X15,X16, and X12, were rated positively in mean
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value, but four variables, X11, X14, X9, and X10, were
scored slightly negative less than 3.0.

Table 5 shows the mean value of each question in
institutional dimension, from Q25 to Q32. All variables
in the institutional dimension were evaluated positively.

4.3 Overall sustainability condition

Figure 3 shows the answer distribution of Q33.
67.7% of the local population positively stated the
coastal tourism. While 6.2% evaluated negatively, and
the rest of 26.1% had neutral opinions. The similar
result was seen in Table 6. The mean value exceeded
3.5, and the development for coastal tourism was
understood positive by local residents.

Overall Sustainability
5221

26.11

15.49

10 20 30 40 50

442 177
1 2 3 4 5
Strongly  Disagree Neutral Agree Strongly
Disagree Agree

Figure 3. Frequency of overall sustainability opinion

Table 6. Mean score for overall sustainability

From the cross analysis between Q33 and Q34,
67.7% of positive response in Q33 dropped to 28.3%
when the respondents consider the equality in receiving
benefits from coastal tourism development. On the
other hand, negative response in Q33 increased from
6.2% to 30.5% by considering the equality of benefits.
This means that sustainable tourism development
strongly relates to the equality of benefits obtained
from the development.

4.5 Determination of sustainability predictor

Due to the validity test, variables X4, X7, and X22
were excluded in the subsequent analysis. The
reliability test for thirty-three valid variables produced
a Cronbach's a coefficient higher than 0.8. It means that
the instrument used for data collection in this study was
classified as a good reliable instrument.

Based on the calculation of Communalities
Extraction Value, CEV, in the first phase of PCA,
variables X8, X20, and X30 were excluded from the
analysis because their CEV score was lower than 0.4.

From above processes, twenty-six variables were
analyzed to identify their effects on four dimensions.
As shown in Table 8, each variable was categorized by
choosing higher score of loading factor.

Table 8. Rotated component matrix of PCA

Question Mean S.Dev Code Variable DECO DENV DINS DSOC
Y1  Atpresent, overall development of tourism 3.73 902 X1 Local income 0813 0.126 0216 0.035
. . v i . ’ ’ X2 Livelihood 0.775 -0.059 0.304 0.005
in this area is positive and sustainable. e
diversification
X3 Job opportunity 0.792 0.082 0.180 0.031
4.4 Disparity of tourism benefits X5 Goods and services 0590  -0218  0.195  0.273
. . X6 Infrastructure 0.667 -0.051 0.302 0.034
Q34 showed the disparity of benefits from the X9 Local safety 004 osdl 0062 0040
coastal tourism development. Table 7 shows the mean X10  Local norms 20176 0852 0017  -0.085
Value Of Q34 The mean Value Of Y2 was 296, and the X11 Local culture/tradition -0.227 0.776 0.047 -0.203
people feel some problem in tourism benefits X12 Education level 0.425 -0.148 0.321 0.513
X oo, o X13 Recreation facilities 0.530  -0.062 0.173 0.446
Figure 4 shows the answer distribution of Q34, X14  Circular migration 20.195  0.685 0026 -0235
and it seems like a normal distribution. 28.3% of local XI5 Gender equity 0541 -0.100  0.089 0472
people felt the benefit inequality, and 30.5% had the ;ig éfﬁitry; exchange gg?z gfzi 8;85 g'gi:
opposite answer. Meantime, 41.2% of the respondents X18  Destination 0267 0074 0090  0.599
had the neutral opinion. Attractiveness
X19 Pollution 0.142 0.671  -0.170 0.005
X21 Biodiversity 0.202 0.750  -0.305 0.106
Table 7. Mean score for overall sustainability conservation
Question Mean S.Dev X23 Environmental 0.042 0.237 0.093 0.608
Y2 The benefits of tourism development only 2.96 1.021 awareness
perceived by some community groups.* X24  Geodiversity 0.064 0569 -0.107 0403
conservation
X25 Local management 0.086 -0.004 0.674 0.171
Benefit Sharing Disparity X26  Community 0226  -0.029 0770  0.022
LoMAs Communication
S i i X27 Independence of 0.419 -0.121 0.548 0.020
- 3 3 Management
© 2912 i i 1 68 X28 Community Participation 0.437 -0.061 0.616 0.230
. - ! ! _ X29 Decision Making 0.261 -0.214 0.639 0.139
© i i X31 Community 0.174 -0.083 0.597 0.288
o 8.41 i i 664 Empowerment
’—‘ i i ’—| X32 Legal Protection 0.353  -0.090 0.595 0.215
; A s The Economic dimension, DECO, consists of
;t_fonglv Disagree | Neutral | Agree f\"°"g'v variables X1, X2, X3, X5, X6, X13, and X15. The
isagree gree

Figure 4. Frequency of disparity of tourism benefits

Environmental dimension, DENV, also consists of
variables X9, X10, X11, X14, X19, X21 and X24. The
Institutional dimension, DINS, consists of variables
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X25, X26, X27, X28, X29, X31, and X32, and the
Social dimension, DSOC, also consists of X12, X16,
X17, X18, and X23. The total variance explained by
four factors was 57.4%.

Factor scores generated by PCA was employed as
independent variables in the GLM analysis to identify
the influential dimension for the sustainable coastal
tourism development.

Table 9 shows the significance value obtained
from GLM analysis. The value of all dimensions were
less than 0.05. This means that the dimensions are
statistically significant, and have a strong influence on
the overall sustainability condition, Y1. B-value also
says the influence of each dimension on the overall
sustainability condition.

Table 9. Result of GLM analysis
Dimension f-value Std. Err zvalue  Pr(>|z]) Sig.
(Trshld)1]2 -4.090 0.418 --9.774 - -
(Trshld)2|3 -3.566 0.349  -10.209 - -
(Trshld)4j4 -0.955 0.168 -5.665 - -
(Trshld)4|5 2.280 0.228 9.991 -
DECO 0.817 0.153 5.335 9.55e-08 ***

DENV 0.777 0.150 5.181 2.21e-07 ***
DINS 0.858 0.158 5.417 6.06e-08 ***
DSOC 0.635 0.145 4358 1.31e-05 ***

Sig. codes: 0 "***';0.001 "**'; 0.01 "*'; 0.05"";0.1"'"; 1

4.6 The influence of residential proximity

Table 10 shows the results of Kruskal-Wallis test.
The p-value in DINS, DECO, DSOC, and Y1 is lower
than 0.05, and this means that there are difference
opinions depending on the residential proximity to the
coastline. On the other hand, the p-value in DENV is
higher than 0.05, and this means that people have a
similar opinion.

Table 10. Result of Kruskall-Wallis test

DINS DECO DENV DSOC Y1
Chi-Sqr  5.7013  5.3192  0.15501 6.3299  11.599
Df 1 1 1 1 1
p-value 0.01695 0.02109 0.6938 0.01187 0.00066

5. DISCUSSIONS

5.1 Priority of dimensions

This study implemented an analytical framework
based on the Prism of Sustainability theory, PoS” to
propose the tourism development priorities on the
coastal area of Gunung Sewu Global Geopark. Figure
5 shows the priority of dimensions in sustainable
tourism development.

The priority was determined based on the -value
as presented in Table 9. The higher B-value was chosen
as a higher the priority level. This study identified that
the institutional dimension was the strongest predictor
of coastal tourism development at the study site.
Second priority was the economic dimension, and the
environmental dimension and the social dimension
were listed in order.

Institutional 15t

A

»  Economic 2nd

Sustainable Coastal
Tourism Development

Environment | 3™

A

Social 4

A

Figure 5. Development priority of dimensions

5.2 Detailed discussion in each dimension

The development priorities in each dimension are
discussed in this subchapter. The priority of each
variable was determined based on the loading factor of
PCA as shown in Table 8. The higher loading factor
becomes a higher the priority.

a) Institutional dimension

Institutional sustainability means a condition that
all stakeholders actively participate in the process of
decision-making and policy implementation®. Table
11 shows the coastal tourism development priorities in
the Institutional dimension.

Based on the field observation, problems and
conflicts in the tourism development sometimes occur
due to the insufficient communication between
stakeholders. The sufficient communications should be
taken between stakeholders as the first priority in the
tourism development.

Table 11. Priority in the Institutional dimension

Code Variable DINS Priority
X26  Community Communication 0.770 s
X25  Local Management 0.674 2nd
X29  Decision Making 0.639 3rd
X28  Community Participation 0.616 4th
X31  Community Empowerment 0.597 5t
X32  Legal Protection 0.595 6
X27  Independence of Management 0.548 7t

b) Economic dimension

Economic dimension is the second priority in the
sustainable coastal tourism development. This relates
to some conditions such as the human welfare and the
employments stability”. As shown in Table 12., the
local income is the first propriety to gain economic
benefits”. Tourism development is expected to
increase the local incomes by expanding job
opportunities as well as various employment options.

Table 12. Priority in the Economic dimension

Code Variable DECO Priority
X1 Local Income 0.813 1t
X3 Job Opportunity 0.792 2nd
X2 Livelihood Diversification 0.775 3rd
X6 Infrastructure 0.667 4th
X5 Goods and Services 0.590 5th
X15  Gender Equity 0.541 6t
X13  Recreational Facilities 0.530 7th
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¢) Environmental dimension

Environmental dimension relates to pressures on
preserving physical environments in the development
area. This limits the utilization of natural resources to
produce sustainable prosperity?. Environmental
dimension also says the importance of sustainable
development with local cultures'?.

Table 13 shows the coastal tourism development
priorities in the environmental dimension. This study
reinforced the importance of local culture such as local
norms, local safety and local traditions. Furthermore,
they are effective media to promote and develop
coastal tourism sustainability.

Table 13. Priority in the Environmental dimension

Code Variable DENYV Priority
X10  Local Norms 0.852 It
X9 Local Safety 0.841 ond
X11  Local Traditions 0.776 3rd
X21  Biodiversity Conservation 0.750 4th
X14  Circular Migration 0.685 5t
X19  Pollution 0.671 6h
X24  Geodiversity Conservation 0.569 7h

d) Social dimension

Social dimension includes overall conditions
associated with accessibility to resources and facilities
in sustainable coastal tourism development?. Table 14
shows the list of higher priority variables. Cultural
exchange is the first priority, and allows local
communities to gain new knowledge to broaden their
perspectives. This activity would increase the
competitiveness of local communities to improve their
welfare.

Table 14. Priority in the Social dimension

Code Variable DSOC Priority
X17  Cultural Exchange 0.641 15
X16  Lifestyle 0.614 2nd
X23  Environmental Awareness 0.608 3
X18  Destination Attractiveness 0.599 4t
X12  Educational Level 0.513 5th

5.3. Effect of residential proximity to the coastline
on the opinion of local residents

There were some different opinions in each
dimension except environmental dimension depending
on the research area. People who live further from the
coast tended to hesitate the coastal tourism
development. This is due to the reason that people who
live further from the coast tend to have less benefits of
coastal tourism development than people who live near
the coast. This difference may lead a dissatisfaction in
the coastal tourism development among the local
community.

Meanwhile, flimsy environmental opinions were
observed common to all the research area. It seems to
be related to the lack of a correct understanding of the
environment. In hearing survey, local people tended to

believe that the surrounding environment could be
maintained fine as long as there is no negative impact
on their economy.

6. CONCLUSIONS

This study investigated the important predictors
for the sustainable coastal tourism development. Four
important dimensions were identified in the order of
priority as Institutional, Economic, Environmental and
Social. In each dimension, this study also listed the
important variables in order. For example, variables
such as community communication, local management
and decision making in Institutional dimension were
the important factors in considering the sustainable
coastal tourism development.

There are many factors involved in regional
development in a complex way. The statistical method
employed in this study could be one of the useful
analytical tools to decide the effective approaches
objectively in sustainable coastal tourism development.
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Efficient Transportation of Disaster Waste in Jetis
Region, Bantul Regency, Yogyakarta

Widjaya CHRISTIAN®, Keisuke MURAKAMI

Abstract

Bantul Regency had Yogyakarta Earthquake in 27th May, 2006. Jetis region in Bantul Regency had severe
damages due to this earthquake. After this experience, Bantul government needed to have the assessment of earlier
disaster waste disposal for a next supposed earthquake. Therefore, this study sets two purposes as, 1) to find a disposal
location of disaster waste in Jetis region, 2) to find an efficient transportation that considers both time and cost.

This study revealed that the total volume of waste generated under a supposed earthquake in Jetis region is
92.883,2 tons. This volume required a disposal area with 80.111,76 m?, and Karang Semut, which has 9 ha, was
proposed in this study. This study set 3 scenarios to evaluate the fastest road network to disaster waste disposal using
Djikastra algorithm. This study also set another 4 scenarios, to investigate efficient tranportation of disaster waste with
considering both time and cost by using Hauled Container System. As a result, the time for disaster waste disposal in
Jetis takes 20 to 22 days with using 60 trucks, and for 8 to 9 days with 150 trucks. The trucks are allocated
simultaneously in each village, it takes more days for waste disposal. The total cost is estimated from
Rp.715,020.678.23 to Rp.787,828,088.07 depending on the senario.

Keywords: Disaster waste, Optimum Transportation, Djikstra Algorithm, Hauled Container System

1. INTRODUCTION

Earthquake is a major natural disaster in Indonesia.
One of the examples is Yogyakarta Earthquake that
occurred on May 27, 2006, and the magnitude was 5.9
in Ritcher scale. Damages in Bantul Regency, the
research area of this study, were about 4,143 casualties
and 78,622 heavily house damage. The total volume of
disaster waste was estimated 2,900,000 tons, and also
950,000 tons in Bantul Regency !

Jetis is a region in Bantul Regency. 70% of houses
in this region were destroyed by this earthquake. Each
village in Jetis region had a different damage, and
generated a different volume of disaster waste. From
this event, the local government understood the
importance of a disaster waste management.

In the management of disaster waste in Indonesia?,
local governments need to clear the methods for
handling disaster waste as, 1) securing a temporary or
final disposal location, 2) transporting the wastes to
the disposal place, 3) monitoring the proper disposal.
In addition to these items, the recycling of waste is an
important policy in disaster waste problems.

An earthquake disaster often damages the road
network. The network damage sometimes causes a
difficulty in disaster recovery. For example, it
prolongs the disaster recovery and expand a recovery
budget. In order to realize an earlier recovery from
disaster damages in Jetis region, it is important to
assess the disaster waste management from the
viewpoint of the availability of road network and the
cost of the waste transportation.

a) Master Student, Graduate school of Engineering, Environmental
Course, University of Miyazaki, Japan
b) Professor, Faculty of Engineering, University of Miyazaki, Japan

From above background, this study set the
following two objectives. 1) to show an appropriate
disposal place in Jetis region. 2) to assess an efficient
waste transportation with regarding transportation
distance, time, and cost.

2. EVALUATION METHOD

2.1 Configurations of study area

The location of Jetis region is shown in Figure 1.
Jetis is one of 17 sub-districts in Bantul Regency. Jetis
area is 2,447ha, and is divided into four villages. The
northern part consists of Sumberagung Village and
Trimulyo Village, while in the southern part consists
of Patalan Village and Canden Village. Jetis locates
near Opak Fault and the region has a higher
earthquake potential as shown in Figure 2.

Figure 1. Location of research area, Jetis region in
Bantul Regency
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Table 1 shows the number of damaged houses by
Yogyakarta Earthquake in 2006%. In this earthquake,
Bantul area had the largest damage. The heavy
damaged houses were 78.622, and the light damaged
houses were 69.818. From those damages, the total
disaster waste was estimated 950,000 tons>"
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Figure 2.Earthquake hazard map in Bantul Regency.

Beside Bantul area, Kulon Progo, Gunungkidul,
Sleman and Yogyakarta city had the earthquake
damages. Based on these damages, Maryono”
estimated the total volume of disaster waste as
2,900,000 tons.

Jetis area also had a large impact by Y ogyakarta
Earthquake in 2006. Table 2 shows the number of
damaged houses in each village in Jetis area. This
research evaluates the location of the disaster waste
disposal area in Jetis region. The location accepts the
disaster wastes from each village, when an earthquake
produces the amount of disaster waste.

Table 1. Number of house damages due to Yogyakarta

increase the number of tracks up to 150 by the support
from Yogyakarta Province.

Table 2. House damages due to Yogyakarta earthquake in 2006

Earthquake in 2006
House damages (unit)

Regency Heavy Light
Damage Damage

Kulon Progo 4,009 5,134
Bantul 78,622 69,818

Gunungkidul 2,957 5,783
Sleman 6,186 16,065
Yogyakarta 4,129 10,219
Total 95,903 107,019

This research employs trucks with a capacity of
10 tons. This size is commonly available in Indonesia.
Bantul Regency can provide 60 trucks by itself. In
addition to this number, there is a possibility to

No Village in Jetis Level of Damage
Region Totally Damage|Heavy Damage|Light Damage
1 Patalan 2.799 392 82
2 Sumberagung 2.263 1.218 221
3 Canden 3.008 116 13
4 Trimulyo 3.286 884 348
Total 11.356 2.610 664
Source: Recapitulation data of earthquake natural disaster (Jetis Region
office,2006)

2.2 Location of disaster waste disposal place and
road network

Figure 3 shows the disposal place of disaster
waste and road network in Jetis region. The disposal
place is located in Karang Semut, where this location
has a area of 9ha. This locatian is selecteed by
considering the total volume of disaster waste,
proximity from each village and availability of open
space in Jetis region.

This study uses Dijkstra's Algorithm® to find a
suitable place for disaster waste disposal. This is a
transportation modeling which finds the fastest path
from an origin to a destination with using a directional
graph. The algorithm finds a path from a current node
to an optimal node at each step. This study sets some
scenarios, which are mentioned in next subsection,
and assesses an efficient route for the disaster waste
disposal.

i
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Figure 3. Proposed disposal location and road network
in Karang Semut, Jetis

2.3 Estimation of disaster wastes

Based on the estimation by Indonesian National
Board for Disaster Management, BNPB, the total
number of damaged houses in Bantul is estimated
148,480%. According to the previous study by Boen
T.”, the average number of disaster waste generated
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by a damaged house is accounted 6.4 tons. This study
used this number to estimate the volume of disaster
waste in each village.

This study estimates the volume of solidified
waste with using following equation (1).

V=AxE (1)

where V' is solid waste volume, 4 is a volume of waste,
and E is a compaction rate assumed 1.5 ton/m> ¥,

In Patalan village, the total number of damage
houses is estimated 3,273, and the waste can be
estimated 20,947.2 ton. In Sumberagung village, the
damage houses are 3,702 and the wastes are 22,944
tons. In Canden village, the houses are 3,137 and the
wastes are 20,076.8 tons. In Trimulyo village, the
houses are 4,518 houses and the wastes are 28,915.2
ton. The total wastes in Jetis are 92,883.2 tons.

The area of disposal place was calculated by the
following equation (2).

%
L=—xr 2
7 (2

where L is the area of disposal place, T is a landfilled
height (2m in this study), r is a margin factor, 1.15.

From equation (1), the total volume of solid
waste in Jetis region is estimated 139,324.8 m>. Also
from equation (2), the area for disposal place is
estimated 80,111.76 m*. Regarding the available open
space in Jetis region, the study set Karang Semut,
which has 9 ha, as the disaster waste disposal place in
Jetis region

2.4 Scenarios set in this study

This study firstly set three scenarios to discuss
the influence of network damages on time that is
needed to complete the waste disposal in Jetis region.

In scenario 1, all road networks are available
without any damages. In scenario 2, only the wider
roads more than 7 m capacity can be used for the waste
transportation. In scenario 3, only the narrow roads
less than 4 m and wider roads away from residential
house can be used.

Secondly, this study also set four scenarios to
investigate the efficient tranportation of disaster waste
with considering both time and cost. In scenario 4, 60
trucks are used for transportation of waste, and 150
trucks in scenario 5. The transportation is carried out
in both scenario by allocating all trucks to each village
in turn. In scenario 6, 15 trucks are allocated
simultaneously to each village, total is 60 trucks. In
scenario 7, a total of 150 trucks are also allocated to
Canden 37, 38 to Sumberagung, 37 to Patalan and 38
to Trimulyo, simultaneously.

2.5 Evaluation of transportation time and cost

This study calculate the number of trips with
equation (3), that is based on Hauled Container
System, HCS, method?.

v - (=WH-(1+12)

.= 3)
(pc+ac+dbc)+(s+a+bx)

where Ny is the number of trip per day, W is an off
route factor, H is a length of working day (hour/day),
t1 is a time from origin area to disposal place, ¢2 is a
time from disposal place to origin area, pc is a pick-up
time per trip (hour/trip), ac is a time required to
unload empty container, (hour/trip), dbc is an average
time spent driving between container locations
(hour/trip), s is a at-site time per trip (hour/trip), a is
an empirical haul constant (hour/trip), b is also an
empirical haul constant (hour/km), and x is a
round-trip haul distance (km/trip).

In this study, time for pick up loaded and deposit
empty container, pctac, was assumed 1.5 hour, and
the time at the site, s, was also assumed 30 minutes.
The trucks run with a constant speed as 30 km/h

This study assumed the use of truck with 10tons
capacity, and the cost for renting a truck, including the
cost for driver and fuel, is supposed Rp.587.650.74.

3. RESULTS AND DISCUSSIONS

3.1 The fastest transportation network

In Canden village, the fastest route from the
origin “A” disposal location “K” is A - B1 - C 1- D1 -
El - F1 - K in scenario 1 as shown in figure 4. The
distance from A to K is 7.7 km and the time of
transportation is 17 minutes. In scenario 2, the route is
A-B3-D3-DI1-E3-12-1J1-K, the distance is 8.9
km and the time is 17 minutes 48 seconds. In scenario
3, the route is A — B1- C1 - D1- E2 - F1 - I1 - K, the
distance is 8,2 km, and the time is 18 minutes 24
seconds.

The result of the fastest tanspotation network in
each village is summarized in Table 3.

From Table 3, scenario 1 provides the fastest
route to disposal place from Canden, Patalan,
Trimulyo village. While in Sumberagung village, the
fastest route to the disposal place is in scenario 2.

3.2 Evaluation of time and cost

This subchapter evaluates the time and cost for
waste transportation depending on the allocation of
the trucks in each transportation network discussed in
previous subchapter 3.1.

In Canden village, it takes 20 days for the waste
transportation in scenario 4, that allocates 60 trucks
for each village in oder under the transportation
network of scenario 1. It also takes 21 days for the
waste transportation under the transportation network
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Figure. 4. Transportation network in Canden village

of scenario 2 and scenario 3. The total cost for the
waste transportation at Canden village is Rp.
715,020,678.23 in scenario 1, Rp. 729,917,946.99 in
scenario 2, and Rp. 743,922,139.13 in scenario 3.

Table 3. Result of the fastest network of each village in Jetis

disposal period shorter. This can be seen between
Table 6 and Table 7. Of course, scenario 1 is faster
than scenario 2 and scenario 3 due to the availability
of the networks, though difference of disposal period
seems smaller between scenariol, scenario2, and
scenario 3.

Furthermore, as shown in Table 4 and Table 6,
the waste disposal period in scenario 4 is faster than
that in scenario 6. This means that all trucks should be
allocated to each village in turn. Allocating the even
number of trucks to each village seems disadvantage
in earlier waste disposal. The same result can be seen
between Table 5 and Table 7.

On the other hand, the total cost in scenario 1
shown in the tables from Table 4 to Table 7 is the
same . This is because the total number of trucks used
in the waste disposal period is the same in each
scenario. The same result can be seen in scenario 2 and
scenario 3. The total cost relates to the waste disposal
period, and the cost in scenario 1 is lower than
scenario 2 and scenario 3. This indicates the
importance of keeping the networks availabe for
completing the disaster waste disposal earlier after a
huge earthquake event.

Table 4. Results of time and cost for waste transportation in
scenario 4 with 60 trucks for each village

region
Villages | Scenario Route L(ekrhglgh Time
{ A-B1-C1-D1-El- 77 | 17min0
F1-K
A-B3-D3-D1-E3- 17 min
Canden 2 8,9
12-11-K 48 sec
A-B1-C1-D1-E2- 18 min
3 8,2
F1-11-K 24 sec
A-B1-D2-E3-HI- 11 min
1 525
12-7 30 sec
Sumber 2 A-B2-D1-E1-Fl1- 54 10 min
’ 54 sec
agung G1-H1-12-]
A-B1-D2-E2-G1- 12 min
3 5,55
HI-13-J 41 sec
| A-B2-D3-E4-F2- 70 16 min
’ 12 sec
H2-12-J1-K
A-B1-C1-D1-El- 18 min
Patalan 2 8,7
F1-K 34 sec
3 A-B2-D3-E5-F2- 04 19 min
’ 10 sec
H2-12-J2-K
1 A-B1-D2-E2-F 1,65 | 3min24
Trimulyo 2 AB2-C2-D2-E2-F | 1g | 4min0
3 A-B3-C2-D2-E3-F | 19 |4mindl

Table 4 summarizes the time and cost for the
waste transportation at each village in scenario 4 under
the network of scenario 1, scenario 2, and scenario 3.

Table 5 also summarizes the time and cost in
each village in scenario 5. Futrhermore, Table 6 and
Table 7 shows the time and cost for the waste
transportation in scenario 6 and scenario 7.

Judging from the comparison between Table 4
and Table 5, larger number of trucks make a waste

Villages scenario days Total cost (Rp.)
1 20 715.020.678
Canden 2 21 729.917.947
3 21 743.922.139
1 20 722.146.197
Sumberagung 2 21 723.333.990
3 21 757.954.487
1 21 734.363.336
Patalan 2 22 776.387.203
3 22 787.546.016
1 21 735.058.754
Trimulyo 2 21 747.495.928
3 22 759.569.874
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Table 5. Results of time and cost for waste transportation in

scenario 5 with 150 for each village

Villages

scenario

days

Total cost (Rp.)

Canden

—

8

715.049.171
729.947.033
743.951.783

Sumberagung

722.146.197
723.333.990
757.954.487

Patalan

734.615.839
776.654.155
787.816.805

Trimulyo

W DN =W N =W N =W N

O 0 RO O 0|0 0 0| 0

735.058.754
747.495.928
759.569.874

Table 6. Results of time and cost for waste transportation in

scenario 6

Villages scenario days Total cost (Rp.)

Canden 1 81 715.074.102

(15 trucks) 2 83 729.972.484

3 84 743.977.722

Sumberagung 1 83 722.146.197

(15 trucks) 2 83 723.333.990

3 87 757.954.487

Patalan 1 83 734.626.360

(15 trucks) 2 88 776.665.278

3 89 787.828.088

Trimulyo 1 83 735.066.381

(15 trucks) 2 85 747.503.683

3 86 759.577.755

Table 7. Results of time and cost for waste transportation in

scenario 7

Villages scenario days Total cost (Rp.)

1 33 715.027.801

(3%?35112) 2 34 729.925.219

3 34 743.929.550

1 32 722.158.787

Sgrfl;btiacil;lg 2 32 723.346.601

3 34 757.967.701

Patalan 1 34 734.563.234

(37 trucks) 2 36 776.598.540

3 36 787.760.391

Trimulyo ! 33 735.033.333

(38 trucks) 2 33 747.470.076

3 34 759.543.606

4. CONCLUSIONS

The total volume of disaster waste in Jetis region
is estimated 92,883.2 tons. This volume requires the
area of 80,111.76 m’ Regarding this area and an
available open space in Jetis region, this study
proposes Karang Semut, that has 9ha, as a waste
disposal area.

The fastest transportation network from each
village to the waste disposal area differs depending on
the available network scenarios. Based on this result,
this study evaluated the time and cost for the waste
transportation by supposing the different allocation of
trucks in each village.

The best scenario for the waste tranposportation
in regarding the time and cost is allocating 150 trucks
to each village in turn. On the other hand, the time for
waste tranportation become longer in the case of
allocating almost the same number of trucks, total is
150 trucks, simultaneously to each village depending
on their waste volume.
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Investigation on Disaster Risk and Resilience of
the Republic of Vanuatu with a Focus on World Risk Report

Noriko KAWASAKI

Abstract

The Republic of Vanuatu, one of small island developing states in the Oceania, has been recognized as the
most vulnerable country to natural disasters in recent years in the World Risk Report. In actual fact, Vanuatu suffers
serious damages from natural disasters such as cyclones and earthquakes because it sits along the circum-Pacific
volcanic belt and also is situated in a cyclone- and earthquake-prone area. Furthermore, it is projected that serious
damages could be experienced from possible tsunamis caused by active volcanic eruptions and frequent earthquakes.
Consequently, immediate reinforcement of disaster resilience in tangible and intangible aspects is an urgent and

important issue for Vanuatu.

This study analyses the disaster risk of Vanuatu based on the World Risk Report in comparison to Tonga and
the Phillipines, and subsequently explains the current situation of disasaster prevention in Vanuatu by referring to an
on-going technical cooperation project for disaster resilience of Vanuatu. It finally suggests disaster resilienece
education in elementary schools should be an intangible significant measure for public awareness to increase

resilience to intrinsic disaster risk of Vanuatu.

Keywords:
Disaster resilience education
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2009410 H7H | M7.6 NRAT Y fi3

HERIZOWTHEE, ITHEAY— Fw v 7 (K2) BMEKS
KRGS - B KERDOR—L_— ETEESN TV,
2017 AFIZIFEANY— R~ T EIRTR LT HER R AR 23
Y7 7MNAR—FETHRNIZ74H, breiii—FoE
JUTINIZ 52 BEk T DA, HEEHE O MRS & AR E H
R0% < D AMEF B PG, A2 RO ERINNIT
e S, RIRFIC, IR AR OBEEER S 2 R B v
NI AbEmINTE (X3), 6T, 19 ORI
WA Lo BNy =7 7 &~ O R R
BEIiL, ]G - MG ERMEHBSLIOEHN LTS,

B2, HEAY— vy T O—f]
(https://www.vmgd.gov.vu/vmgd/index.php/maps-and-charts/

tsunami-evacuation-map & ¥ 5|H)
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3. EERRENRE SN TV AT

2.2 J—=)ILRURY LR— MK DEBELOH
WRR TiE, KFEIZD78 0 152D M7 3 ARG O &
TR KBICHETE D220 L~V L EHEL
R BEERICAESTH SN D ARKEED A7 /BT 5
(Biindnis Entwicklung Hilft, 2019), EEUZIE [HERIEE~
DEIHINLTE (LIF, BEER) | & [rharyefifagste
(LT, Hagath) ) o2 >0EHZE2 T b THEITS
100% DFFE T A #Ford %, ARKEL LTIV |
FAHOIE, HE, V17 my Q018EETITREMTE L
TEFR) ., ok, FiX-o, E EH 0 5 >TH %, Natural
Disasters 2018 |Z L AUIE, FEAEBITIBWCTHRJAR & Pk
LIS BEBEIT B CHIE & BN & kDY 1~3 (21,
ABETE~ORBEINTB Wk & RN & TE208 1
~INCITED D Z EVHIBI L TR, BAIR ARKEEOR
FLLTHIE, A7 m ] ok, TFIE &2 BRSEGHMER
&% (CRED,2019), $7z. i 513 2100 4 % THIER
HBLOWRMEIA TR SN DRI - T, 2O FENE
FHEN TS (Biindnis Entwicklung Hilft , 2011), WRR (Z
B DRFEEILIEEIC L D FEEEOEESLAGE R CTAD)
T2 b D TIE < BRKERAERITERITIRE S5 FEe
PED & H ANDOFIG CTREL S AL, MEFITEIL [HE 0= 07
S (i) ) TEE#%OEINGET) (BINT)) ) THaZvbic
KT 2MHc2 BS)) £ ) 3 OOEELLEIY HEh
Do

2019 4F1% 180 » [HAXIHR E LI2KFE Y A7 iR L,
ZDVATITINDNIT Y 56.71%, 2/LD T T 47
T e R—=T =% 3080%, 3N b 2939% L HEE S
722, ARKED A7 ORHGE (K4) THY BT 55
EDHH, KIFHEMBEORAE, A7/ v D@ IHE,
ORI X DU, WEm LA PR S L ik, &
HOKMENERD AT =7 16 7 EICE->TIE, X7
Ve N T EEDTA » [EHOBWIED 10 fZLANICA D i
ReEMoTWD, o, WHRMELZTFICEITEX 77V
R OBECEREZ S FELTNDLZEBLHETH D,

HRKEHEY X7 =
(ARKF~D) g EX (F2ihe) Hasatk

it % 1 =
(LOXHIEE - YA 7 1o - YPokOWETHEAN)+
(05X FT> - Mgm LA oETHAR) + AR
Megate= (&ZME+Q0Q - EIRID)+0 - BmEIZ)) X%
e, IR, R S oW TN B
BEFET D

X 4. BARKEI A7 OEHITE
(WRR2019 % JL\Z 5 A ERK)

WRR2019 THXT Y DEENEH L TR RoTnD
FREICIE, 56.78% &1 ) o0 m W ETIE S X5 2 LA ad
5. 99.88% & BARICEWIREEENER L TWD, X7
VITB AR AT L, 0 A 7 v A iz
fET D0 MELY A 7o ORENFIHEEIND,
R4 KEEBROR—LN—JI2L DL "X TYTiE
TR 2~3 BIOFEIG T A 7 v U3 4AE L, 10 F£ /I 20
~30 RIDFEAFL T 3~5 FIFRREERA el E A2 726 LT
%, WRRIZAKRKE CHELZITHBEICH D AN TR
ERARMRT L2210 F 7,000 ALLER— 2 TH X
o AOE, TAOOD 64%NREOZEE ST D AlHEMED
%% (Biindnis Entwicklung Hilft, 2017) | &\ 5 MR EK]
BAXTYOEE FFboEEZLND, £, 1969
D 2010 FF T2 101 HOYA 7 1 B PEMAYRE I K
WCCHA FE Il Lz ERRER S TER Y ORI 2
22 2-11% O e R O B 57 &5 20% 0O R RR R E
O E I, FITH 6 mm OFE EF L RO
(VMGD, 2017) , [EEREF SBFRBREZT HBF NG
FIPE A R TR W T | W 20 FH O BARKFIC K
LR T Y COWEBEDOEEN 6.976% & Siv, flEL
T H AW (UNDESA, 2018),
NXTYTEYA 7 v Rk L KUBEEEN K 5 i
FROGBHRENEE DT H - T BHEA T T ORI
7RI T TN HINC L 2 BEROBIN & JRER O
PEFEMHE Z > TWD, KEEOUFIZPHE AL/ B ILE T,
FHEPEREA R - WEEORE —RFEEHLZ b H Y |
RO LA X D RENARREL R 2T
W, EOFREF, AXT Y TIHMERDZL  Hitkx ppliE %%
ORI H D EHEr S-S 25,

2.3 fthE & DLLEX

WRR D2 % RE X 2011 A~2013 428 173 » [E,2014
HE~2017 23 171 7 [E, 2018 4203 172 + [E, 2019 4E73 180
yETH-7T2, WRRICEBITD/SAXT Y DOHKRKEY 27
2 DL HITEN LR D, 2011 FLIREAF 1 LI
FHNTE 72, MEEPEICOWTIIRETH T - L IRF9 7 4
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b2 D DI TIH -7, 2018 ELIKICIRZE ROA L5
NEZ 72, TOFERE. UV 27 083645% (2017 48) 75
50.28% (2018 4F) L K& < 5| &M -T-,

2. NXTYVOHKRKEY 27 OHR
(WRR % HICEF MER)

100
80 ~
B0 — S
40 — _//
20
0
FFFFgsgse
— YRy o BER ---KBE

NIXTY DY RY LT D708, EAL 3 (LIZHIZZEMN
HhoAET 4V ENNCOWTERT S, R HTDY R
TIE, R3IDEHITEL LR B, 2014 FEFRVNTHIZ 2
NEHERFT DAIRREIZH D, b U I T Y REEICA T
=TINLE T D/NSBE T, A 7 m SRR K D E
Nz, B OGEBRIEREVE S D, b2 T IEERAEE

WL 2D, b > DHHERTE O TIXNLET D 2 &b,

HEEC K LR BN K DYFERITE © 235848 Lo < L e
W DIZ K DHEIZ S0 09, 2009 R RO Y

T BRAPE T D MS.1 & MS.0 DifgEd A ERHE T,
6m OHEE (Y 7 Ui Tl s 22.35m O KEDY A Fiék)
MIEL, FEH 9L DWEND -7, ITHFETIE, 2018 4

WK A 7 v OBERTEL OFENEE L, 4,500 A
DL oosBe st RA 7=

#£3. N OEKRKED X7 OHER
(WRR % L2238 DMERR)

100

80
0 —F

__________________________
S -

40

20

74 U, 2019 FRIC OIS/ D b, 2011 AELIKE k
VIR 3L (2014 DI 2 L) ITHLE LT, £ D
VAZIFRADEI B L TE, 74 VBV HERATE
PSSO 3 5 72 ) MBSO K (LT Eh 2SS 5, BB
2,412 £ b 7e 572 1990 FE O RBUHIEE A bsd . M5 BL B>
WEERRAEIT DT - THEFE L, ZIUCHE D HEklc > Ty
1994 4T FEFH 30 44 & T 5 7.3m DN FEAET D72 L
HEE - HEE PR ME EE 2 DRI H D, £, VA7
2 A Y T A B RO A il & > TR & oK
DOWENFEEEALLTE Y, 2018 4RI 77 & DI & 57
2 OATIT AR 2 3 1 0 3 AET 570 8 /o 38K
KEWCIDPELRS T TE T,

NXTYR M HO LA T =7 OBEEOIF &
Ao EVXENEDFEET H/NBBAF R EEICAE ST B,
ZOREDARKEINGH 2R TICHD EEbND, —
757 4 U ¥ iE. World Bank (2 & - T 2017 £ 1L P s
U EDENCESIEEDORE N E2HT 5 L EFZ S, El
B Tk - MR O FIEE 4 5% L TR0 HME 4«
BiE L, LTS B HE K ORI O 58 A4 & ffT L CRL S
ST B ABIREN 2 000D,

F4 74V ECOEBRKEY 2T OHE

(WRR % JE|Z 5 D3MERL)
100
80
60 ——— —
. e e -
20— T
0
(\9\'\& '\9\‘\'& ‘\9'{5& ‘\9\"‘& ‘@@& ‘\9\%& @(\‘& ‘@'3’& %Q’@&
— YRy - BEE ---EH

WRR CTEAF L3 » EIfEST 6N TE N e
T4 U EORELEIZBONTH N T I N B
WV R % EIFCWaDZ 3L TH D,

7272 L. WRR2014 (21 TBEEOH LT — 2 NAT
TE RN WEFITE T ORI X o TIRNLAH T AR s
% (Biindnis Entwicklung Hilft, 2014) | & i &4, D
WRR2012 %5 WRR2017 & TOF[EOBRFR B2 1320
RO &b, 2012 FOEMEB B E O F £
AENTZ LA T, Y 22RO HE B34y &
FEVnEnAR, £, WRRIZBFEICAHRKEY 27 %
B C& i LB et A 22 e s T & D808
D)7 FEEERHT 5T — X OFHHE MR
A0 KEOY R ZARROFEM 72 LRI B W T, 2
OB RHHIC A DE - Hi RS OB AT EARERED
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HIBRZ T DR H DH LW I F5 R bR ST D (FHE,
2017),

3. NXT7VDRKGRIEDER Y MHH

3.1 NXTYIZHIT BB ERE

NXTIHERTOFEFE VA 7 GBI A Bk 3R o8
RYBEVIAAT TEFRRMGEET - FY A7 FHEGE
2016-2030] (UL F. DRR) # 2015 4=2%%h L7=, DRR
Tl APIRME, Bt rTaetE, A FE, 232 =7 ¢ b
DU HFED 6 D% B L 72 PSSR & KRS st 3R
BIOMRRBAFEAIES L, BURIC X 2Rl B2 T
By O MEE R X OYER OB L FHILH O BT 2
% T3 (Government of the Republic of Vanuatu,
2015), DRR OHEIBUIZEZFM L7210 Tidze <,
FERINTEEEOH LW LT LA Y — 5B ZIAATIRE
Wik - SR B HYZR B ML & L ST R O FR & SN
HELY AATZ IR O 71 S < RN - R T TR
—TFBMETHDLH I EHFRINTND (Government of
the Republic of Vanuatu, 2015),

NRXT Y TR « 55 - MIGHEE - BR5L - =311
¥—  REEHE TICEHZKEEAR & K4 - R KER
T E 2012 F0 D IEKUEZEE) & B ST R U 7o E SRR
MZE & E LIRS SICERY A TV 5, [EF
KEFH R & RG - MG SERILFE CEHNIZHR T i,
FHHE O T TRENER - BF T — 2 OWEL & 3T, £ L
TERORED /2 E 21T 5, EFRKEEHRICIT, HE N
& TRAE PR PN Z N AL ST & O BEIEE A X 2
a—F = a AT HHMMNEIE L KEFEOR
RIRF T T & DARMHIE » O E B Ok 4 7o b8 4
7p HEE L 42, DRR HBOR~DHRE HIT> T\ D, R
G- IR ICERIL, HE M L ICT S E MM 012
MR T, ZE2M,. DRR ICHS < KELEh*R,
BHARICE B - FHHIEE D 4 SOERMIZ sy i, FITiE
KRG  RESC B AR IEEBE ORI T — &7 OUUECHRNT A 5
LLTW5, EFKEEEIHRLORS - MG SEERIT, #)
HCHIRE A EBIRE 72 TId e < L R~ OFERITE H E
L TEY  FREABIGERC T I 2 =7 ¢ GBI~ DT
BOJRE, A= b= ETOHEa T Y Oz %
il TWa,

3.2 B BARM TR Y FOTK
SeEDORBRMA S < BT D AAE, 2D R

KENCHAGT D Z & C RSB TR OERmE T AL L,

55 3 Al [EREEG S REHE T o LB RS 2015-2030]
ZEARICE 2, 4 ClE BOSAL &V 9 S TR A 72285
KoFffbasda L, EEE S EtED T\ D,

LD Txb s 7> SEFnEERIBR R 5 gt ] 12X,
NIXTYORFEIRPERBEE LTHIT TV, A
A0 E B IR B O oL VX E B SR (LT, JICA)

DT D, JICA X, NI T VICK LT [R5 =
T LR 0 [ RPEINR R A BRGRE b7 2 >
7 b BFEMLTER, 2019 FEnbIE THIE - B¢ - &
WIS RORERMIE T2 B 2B L, K5 - #
GURE IR OHIEE - HHE - w9 OB K OMiETEE ) D8R
& &G - G SE R R OEFE K FE R L D50
WOARERHI O 2 3BT D, 207 vy =7 MIBiH
T Van-REDI EFFZHMTHEITLTERY . A7 Y DM
#% (Vanuatu Daily Post, 2019.04.20) T% Kk < Hv L
N7, 2019 4E 7~8 AT, BERER D A T RO T
B A NREF M7 O R 2 T ICRET 27208
HFHE VKRR - SRS ER DA 7Y NEE & JICA O H
ANEMZ OWE CEME S iz, "X T Y Ak E OFET) 5
(LD 7= D DBUTFIFR e S 715 W K5 - g SEF /I
i A O HETE &) 2 RERFARAT L CIERIT 2 IRHI 24 % o
R E R — A=Y TOARSHEH RO EWFITT &V
D FIECRRRAICIE ARG T 2 gt CEN TV D, A1,
HEE WAL OB D TRAY | fRATO TR AR D HeflHE S &
T, R - MG SEE R R OEF K EE IR O RIFFETE
O ERTESINL TN D,

3.3 FERBRTHE L TCOMKEENDEEH

WRR (25 L7= % DI, Global Risk Index (LLF.
GRI) 7% v . GRIIXHEARKE & NEITAHIZE DY X7
AR EFIIEIC IR S Lz 10 o TFRREND,
INXT YO GRIVE 4.1 5L & EALITALE L7V oL 723
HHOEEEN 8.6 AL m AT I Tn% (INFORM
2019), ANX 7Y TIIHIEE - 31 7 1 ATz T, Hkl
KRR BN D T EIEHENR D, L LR b, H
EHRAAKRBELRO L) ICHERRYEEZ A et E a7
BHICHBD S IENDGEEIT AT E R A E ML |
2o, BHENZIE - 72RO EFEOE R & A A — 2 LIZ Wiz
W, —DOANZ TR I NN HTH D, & 2 THIP K
DY 7 bRERIZIE AN — Ry PR R 7T LD
NI PE D Mg ROBEfRZ M LS 50HE-T—2 v a
v TN K BREFRIEF 12 Tl 77— ANA r— 2D FFH
W E 2 7 R OW BRI A 0 | IR O S E R D
HEHEHE O FREEL PO, EREOREITEN S 2 K5 T 2%
WEBBEORENEE LSO TV D GRFEERZE Y v &
—, 2009),

Z T AT Y DB REE DN TE 2 TR0,
HE - I 1213 Education in Emergency” & W 9 4 6
DOFSETE %5 WRBHT Hiv, 2011 D 1 4D
SEEH Y EARE STV, Y EIXEICENTO
SKBE OBRELIEA A AR, WS NGO ZE O IMHEET &
HHECEN OSSR AE MR E M OB T F T 5, &
DIEDPOFREY KB E XA DF—7 A4 ¥ —& LT,
BOEATH 2 0D INSLBCE HH T, BB ERE LS ) %
¥ 7 LB B RO AMBAFE A S BE R KO
BB Y RNGFET D, X T Y OfieHk (Vanuatu
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Daily Post, 2018.09.14) Z J#LiX. Red Cross Vanuatu
D RBEE DN BERRIHE MBI T 572 L8 X7
Wi L7 PSR & BT 5k NGO OFEIE LD
HBND, DEY MFEHE D@V RTFRE TR, BE -
A 2o, BREEEFARL RS - iR ER L
Nz 7= 24 BRIERERE « AR DS BB L . /NP DB SEE
D FE i A kNS 3 % D IR DME Z 18 BB RO K E W
BiskEB DM AT Y DY 7 RO SR
[N oY (W

DX BRI LD USRI R BE DEH L |
IR S V7o /NI & W 5 BREEIZI W T, BRROFR L &
BRI b DTe > TEIET S Tz UV X7
SOPE L AP — R~OWISHES) (=4, 2016) | % & -
AEFEIZHAES T D H O R WEE ~ OB ST OFER
DT B R % A SEFRFIREEE L e WER O S A
JER S5 HARLL RIC PO 720 DfERFEFIEB) & LT
DFRLEE OHEREVE A F- 4T 5 ATREMED &,

4. BHYIZ

HAT S BRI RO T RREE Z Ed T D 1Tz,
B SR K OEBTER IR % R T~ — RO N2 072§
IZHLEE P CIERARE Ch B, £ L CTROMERRI O [EAH)
2L A TRAGEREGHE > T, BARKEOFBILHR
RIICH L CWD, LR~ T, BREEY 27 28T 5
W A E ORI 7 M & Mg/ N 5 P TE LD L
MIRNTES S (KM5) , SERAERZRORMIMICHIZ> T
AR ERDPIEE D BESRITIT L < oML EZE L %S
ROKFR D BARUIZ b ZE O BIEE RS - FAAk O FH B BRAR & 1
NMARFRIRIZE NS Z e LG TBLELHDL (BR
2007) .

BnEOHR

|

F
8 2

P P NY-F HROBER

B5. BRKFIZB T D F— K Lt aiatt o Bk
(http://www.bousai.go.jp/kaigirep/hakusho/h16/bousai2004/ht
ml/zu/zu1401040.htm & 0 51 )

HARD L5 ISR 108 11 2 RS E T h i, B A
V7 T OEAEC T HBAR O L & o 7 E CHETEO
FEARIZ B A MEFH I DB T AT — RSkt d 5 2 &
THRKEY A7 2 FIF5H 2 EIEHERE, LrLais,
INGBBRRE R LE & SN D ARXT YO X RREIZE 5T
L BSRERICS THND TR - ABIER O, ABET)
TN 7] DO VEiRIT IR EE 2 fRd %,

— 5 C R BLEN 1 B AR E & AR O —H & A
RAEREN X N L & LTRMW TR Y | ERIRIIANDFE
B 2 =7 4 OMAIKRBIOE 2 5B REREROH
B BTS2 0 R D W D BB H D (ST, 2016)
BOVHRREY 27 2B DI D EH[RNSXT Y OFEE
Wik, IE LW SEEBRE A (ERICIA D, EEOBSTEIC S
TRIND &9 ERTEE), RIS, F £ b DR B IRREYDD
TIPSR BEORENTNE E X DD THERW
72590 FIITIE, ST ORI T - FAli IR 2 &4l
I EBE N L DB A v 7 THEAFOTRE & & b, KFE
BBRAERD ML TE RO REE OMESE LT A
N5 XD RERHE DB COEMEIRZ . AT Y Ok
ARSI Eo—Bhice Y 5 %,

R

1) 2011 4F72 5 2017 4F & CIHEERE K PEBREE - AR OZE 2
FBERF T & DL [FCIERL STz,

2) TV T 4 7T "= —H1F 2019 0 bR ARG
z bz,

3) 74 U E UL WWR2019 Tl 3 fZEAN B LT,

S Xk
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