12 FROT7HE

A2 FRIOTE

oY —3y NT—9 ZE]

BNt R E I & i
EHLHE
XBGRXTHESE

28448 A
(2016 )

WILATBUEA
EFR DR (JICA)

st FrlLov

3]

1L 7=

<<
R

EA

JR(5E)

16-069







12 FROT7HE

A2 FRIOTE

oY —3y NT—9 ZE]

BNt R E I & i
EHLHE
XBGRXTHESE

28448 A
(2016 )

WILATBUEA
EFR DR (JICA)

st FrlLov

3]

1L 7=

<<
R



o X

1UFRIT7EL

o357 v L2

FFM

[CPE N P



q
Pl

JICA A > KRR 7 HEAT ORI T € BNPB & D (Y ¥ ~ & KEFAEN)
BPBD-DIY CTO#RELLT £ BPBD-DIY XL —3 3 ¥ —N

MP AL Azar (/NFAR) CORXIE T
(X : PR E BT,
SMPALAzar (/NFA4%) TOBURE L &R FIX B oL R B )



Ibis Style Hotel = &™— Ibis Style Hotel 32{=EPY

T F = NBUFES A >3 — & OFLEIRE

BPBA TOWhi
Negeri Lampageu /NFA4% Negeri Lampageu /NFFE  HEEICE S

BPBD-DIY T & T E BLE i BPBD-DIY CORE G L FAE



BMKG & Ot BNPB & O

BPBD-DIY CORHATV—7 T a v BPBA CORHATV—27 v a v
BPBA E'F & DI BPPT & Dt

BPPT CTOENERMEREAER BPPT & OEMERERE RS



FHEEAIEEL oot 1
Ao THBEDFEARTTEE oo 1
FL, BT oot 1
BEIEE REGHEIDBUIR oottt 2
1-1. KGUEDOBAR « FEEIETTIRIIL oot 2
1-1-1. FERETE Lo 2
1-1-2 TR RII ettt 2
1-1-3. BT AT, .o et 4
1-2. RIGE DX G I IS D BHFETIRIE oot 6
1-2-1. BBttt 6
1-2-2. A YRR T OHIFERTEDTERE ..ottt 6
1-2-3. HIFE Y R DR Moo 7
1-2-4. HIFERE IR DBUIR & FRRE ..ottt 10
1-3. RIGENZ IS T 2 B E T & BEEE A, 36 L OBOR EVERIEE .o 11
1-3-1 A 2 R T OFISATBIES D FHHIS KB ..o 11
1-3-2 A 2 RRTT ORGSIT BRI DAERE « EEBIEL oo 12
1-4. KBRENI31T 2 ODAFZED FATERI T L O KT —DF3HT oo, 16
1-4-1. FeAE DODAFEZED TEATH oo 16
1-5. KFBRIED B AR ABREED IIHT v 17
2R PREREEDOR - HANOTE I FTREME R ORI DT oo 20
2-1. REEEBIOEHABPRIAENDE « BIFORFR (o, 20
2-2. RREEOF RIS T DUIMEHONALEITIT s 21
2-2-1. TEIMEEHIOD EL .ot 21
2222 B A OB E 31T DB FZE DAL TIT oo 21
2-2-3. KFGEHIIROITEETE ...ttt 22
2-3. FEZARFEOUFINE N 1 DD E BT S DOBIR oo 22
F3E SRR BT D A OVE I ATBEPEDFREIRE R oo 24
3-1. L OB SRR A3 U TRRREIE I coooooveeeee e 24
3-1-1. BRI I TTAH T .o vv vttt st st 24
3-1-2. B T BB T T ..ottt 25
3-1-3. ARFREE ATEE ..ottt 25
3-1-4, B/ AR TEL BRI oot 26



3-1-5. T T ettt ettt et e et et ettt e et e et et e e e e et et e e e e et e eeerenn 27

32, BT DB S TEIREIE ..ooooovveoeeeeee ettt 29
3-2-1. TR ORREHLNE GEABIEI T DTZDIEERIR) s 29
3-2-2. PR DR B BRI oottt 30
3-2-3. TSI RTIEN ......ovvvoeeee ettt 34
3-2-4, TR D PN L OTEE R et 38
3-2-5. AFRZE ATFBENOIFEIR .o 47
3-2-6. RO GEABREBI DTZDIERIR) e 48
3-2-7. SR EAHEHIORER GEABR T DTZDIEFIR) oo 48
3-2-8. i 20l C 7ol A PEORERS GEABTI D DTZ0DIEFIR) e 48
3-2-9. FERIARR AR D BEE GEABIIT DTEDIERTR) oo 48
3-2-10.  BSLOEREEME GEABIEITDOTZDIERIR) e 48
33 B D o K DBETE oot 48
3-3-1. BUIRDBISEAET 1D B AT BT T R s 48
3-3-2. BRI TR TG DRI D TV oo 48
3-3-3. TG EIEE 200 U722 KBRS oo 48
34, LT CBRREERE & DFEATEIS LU oo 49
3-4-1. Ui & BATETRRE & ODBEG M oottt 49
34-2. BASREINAR D BLRDN & I T AIRFHIER R D EEFR et 49
3-5. SEBLRTHEMEDIRET oottt 50
3-5-1. ODAZAED FEBLFTHENE <...ooooeeee e 50
3-5-2. BT IST D FEBLURTHENE oottt 51
AT ODAZMALD EARIIHEZ oo 52
Aol ODAZMRIET oooooooeoeeeeeee e 52
4-1-1. o=y N =7 ZIEH U7 AR R SR L D gl ¢ (& - FEREFZE) ... 52
4-1-2. RGPPSR E AL . () (P MEZER OHEE)) e 53
42, EAROZAB IR B OBHFEINIR: < oo 54
4-2-1. FEREPNZE & ZE DREFRITIE oottt 54
4-2-2. PN LU FEITONRTELTIT oo 55
4-2-3, Izt S — b T & 72 2 K GE D BRI .o 56
4-2-4, A7 H—=r3— b BEEAHIEBISE & DBHERIRIIL.coooveoeeeececeece e 57
4-2-5. FEHEIAT & A7 20 Il s 59
4-2-6. BT VEEIEEAL ...ttt 59
4-2-7. LRI 7R BHFEIII T s 60

43, XTGEHIIEIS L DRI oo s e s s s s e s e s s e 61



4-3-1. S0 T T 70 TT TV LM ettt ettt ettt ettt ettt et e enene 61

4-3-2. T T M s 62
4-3-3. T TT TV B PN oo e 63
44, BUTHIE & OFEGVENDELRE ......ooooeveeeeeee e 64
4-4-1. FGENZ I DPIFIER T T R IV DIE R oo 64
4-4-2, SRENFUT % ok & #15 D SEFEHOHERRAERS & RIS ..o, 65
4-5. MHODAZE L DHEEEFTHENE oottt 66
4-5-1. X VEHEHA T CILEIAED 2 I 2 =7 4 PRI s 66
4-5-2, LM CREER P PN R A w3 o TiEE ORGSR OMEVERETRLIC X 2 HERRE 5

........................................................................................................................................................... 66
4-5-3. B SAB RALEYBE S AT IEEGFRTH ..o 66
4-5-4. JRIBEBST 58 2 AT NFEREFFIE ..ot 67
4-6.  ODAZMFTEARITISIT DRI .ottt 67
4-6-1. AERER A& SEHIC L7236 00 i At e & BALRIEET & BRI ..o 67
4-6-2. INHHRERER, ~ A AT 4 T RKEEARE Th HERAS O BUREFBEO R IRPL....... 67
FSE BV R AR EARIIFED ...oo.ovoeee et 69
5-1. TGS (FEABTIITDTZDIEFITR) oo 69
5-2. HET D FEAE L OBIRZIR GEABDTZOTEETR) e 69

5-3. B B DT IR D U A BB B ettt ettt ee e naeae 69



i

auh
O
St

BAPPENAS | Badan Perencanaan Pembangunan Nasional EZRFEREET (2 FRTT)

BKPM Badan Koordinasi Penanaman Modal HERET A FxRvT)

BMKG Badan Meteorologi, Klimatologi, dan Geofisika KEL MR BT (> R 7))
(Meteorological, Climatological and Geophysical
Agency)

BNPB Badan Nasional Penanggulangan Bencana EZBIKT (L RR2T)
(National Agency for Disaster Management)

BPBA Badan Penanggulangan Bencana Aceh 7T = JNHG B SR

BPBD Badan Penanggulangan Bencana Daerah GBI R

BPBD-DIY | Badan Penanggulangan Bencana Daerah — Va sV x IV H NGB R
Daerah Istimewa Yogyakarta

BPBD-DKI Badan Penanggulangan Bencana Daerah —
Provinsi DKI Jakarta ¥ IV E RGBS SR

BPPT Badan Pengkajian dan Penerapan Teknologi RS HT (f > R 7)
(Agency for the Assessment and Application of
Technology)

B2B Business to Business EMEIFINRIE =S

B2G Business to Government EVNRDIEES

C/p Counterpart B A —r— K

DP Development Partner B — F T —

GOJ The Government of Japan H A [E B

IDR Indonesian Rupiah AV RRVTIAET

InaTEWS Indonesia Tsunami Early Warning System A ¥ R T HRE R S X T

JICA Japan International Cooperation Agency [(CSreRyat; T

IMA Japan Meteorological Agency (K3 T

KOMINFO | Kementerian Komunikasi dan Informatika BEEBERE (v FRVT)

KP Kementerian Perindustrian PEMER (v FxYT)

M/M Minutes of Meeting W dt:

MMI Modified Mercalli Intensity scale (TLIE) AV V) EBRERELR

NGO Non-Governmental Organization FER TR

PU Departemen Pekerjaan Umum INEEESER (fV RRYT)

RISTEK State Ministry of Research and Technology WFIEHANE (L2 RRYT)

RPJMN Rencana Pembangunan Jangka Menengah [E 52 AR FE 51|
Nasional

SOP Standard Operation Procedure K TFNE

SME Small Medium Enterprises M3

SME Subject Matter Expert /NEFELPRSE

ToR Terms of Reference . B 505

TWG Technical Working Group B

UGM Universitas Gadjah Mada ATy < HRF:




C 3

AL, M R ORI K BB RRE A BICBE T 2 BRI TH 5. RERLD
EQG-IIZ, HUEEFIEOANRFEEILTE C, RERENICROANCHINTE 5, MR DBl CEN
RIS E CE, HERPE B O A R IR R R A TEH U, IR SRS AR E i DA KR T T,
SR M BIRFE A 2 503 2 = & ©, MR EORD & BT,

[RIREOBUR] A > R TE AT, A2 RRUT7 ERLT DT, MRS CERMEZ
HlikZf L, HEKESORNEE TH D, A RRT TR 2BRED 1 o1, EDOY A

7T B et | A D, JCATERIEEHII, TNCAIXFISIZEHW TR~ B A S B
ThonEBZ, BIREIEEE] TREICHRN I 2=7 1 - B0 | b EER HEICALE ST
TW5, RPFERNRHILDO Y 5 72 % AL ERHINELT, ¥ a 72 % B2 M) T20064- 12 KHIEEAS
R LSRRI ELRSE ST, L, A2 PRI 7 TIIHEBR & HER S 2T DV S oo
B —T5, FEIUTKH T HRANRFER S AT DMIREEHE TH Y . PERIRO 72012, HR 4 IR L |

I ZEH T DA ORI L, B> R TH D,

[RBREFEOR, - HAROTEMPETREME R OMEAN RO T E] IR 2 —E M k) (2
Bk L, 72U —LBET D2 LT, BRICK VIV ZE THIEEZ MR L, BTl 0 Bl
(ZHREU A D HUH RS A (X TR TR T 2 2 LA WRETH D, £io, /MR
NLHFOL THEEICER TE 2, RTBFAINET, 7=t 2 —THRBZER T 2720, #
FEHNARS Th D, BEICA U Z—Fy PRI TE DB TH 5, 1o T, BRI ZTE
ML %, HUsHERERMIL, 1 > R T TOREAS T, FNEROFRREN RIAD 2,

R, AARERNTIE, [REITHRET L BEHEEROTME SRS £ TR Hi-TEY |
THHAR N L D HHY — E AU TRE XL E L T D, AAFETIE, ENFEN ORI %

. BN IR SR AE DS AR OFTTTS A B L. £ #HERKEEF TRV = < 2 =5 ¢ ORBUTHBY
}Z)o

(PRI B9 2 A L OVE AT ATREMEORRGEHER] A1 mIBIHEEA (2015459 i) T3, Bk
PAEL LT, A2 Ry 7 TOHER IR DIEHIEE, FRC, KERBEHERBLT & ERBL KT,
HO5 B S SRR DT OBMiR A D | HIFEE SURN T B IS HIEEELRI 21T 5 2 & OIERZARILO ATREM:
DR S AT,



Fo, Val T IFIET F o NENENOMITES SR TOMBL RITEOBUR & LT, ik
KHIOTRE, HE Y 27 OFHMIFIZOW T Z 2 T 7, £7o, HaRIE 2 a 7 v v 2 NGRS
SIROILFVERET, HIRHEERE AT 5 12O ORI B ETORESED b, £z, &
EEPT Z & OEANHARE ORI T AL,

T2l BHEEA (20154E11 H FEhi) TlE, PO OITIRERG 22N G O Ton AR E L7z,
WM & S IZHIR Z B L, [RERKUEHERYELT OB R & R ORRE 27k L7,

Flo, Va Oy a2 NRT FINTMA T, B MRHE A S-SR T, AR
LHTD, OY TN DX DAFIN N T N TR b TN O 2 R0, RIREHEZSRRE O
AR rTRENME 2 22 5 721 RO AT > TefER. T OB LOm S BEbNT,

FREMFRATS L OGBEEMEIE QOIS M) Tk, Y a 7 Ux AAaM, Yy I,
DS, ST UM S UMOSIN ARG, RIS OISR T L (B2BFTT
VERRAT) | HUBARIERE 7 A o NERMECERL, WG, BRI S U C SR AR L7,

ISR Q016(E1251 FEHE) Tk, ¥ 7Y B SN & T F =T, BT (%
e L, ATEUSBIETD Ol 520 L7, 2O, AMOT—2 23 97 GRITE
BWER) 10T, REMROFIESTER SN, A ROEBIA R SN,

FESOBIHIFRA (20164F2-6 A 5266) Tik. BRI AT & ORLEMERER 21T\, 222
FRENE/R < . WEICEMET D 2 L HERR ST,

[ODAZA\F LD BARRIER] Y a7
X ANGNHITR AT, R
BB TS O NI 2 H.0012 2km
fRRRDF E TR 23 E LT, Al

U HNIRE R R A il C & 2 Hithlc iR
EH G D, BhE T, EHH
H SN REOTIS 7 1~ 2 L OFE okt { e ih—
HAREOHHELZ G, aIa=T 1L LA R
AL OHIFERHSRE I D5 L, # =R
X%, EFBERITIX, Ya 7Yy DAZINORRIAZE U T, RIRFHEER 2420t C & 2 g
A ORI~ T & ORIRFHE S RME & U CRT 272012, TA K71 O
HEOETMMEERET D, 20X 57k, Brth—xy NU—2 ZEH U2 RIRFE I K 2 Hugl

#E - EREEE YYH) | EFILE
] 148 } 2.;E$’9/9}19“r> EE ':])WEF’ﬁ

& YEATENER
e i B

=




S, Wl FREFEAT—LZIEH L CHEmTHZ &2l L TW5D,

7T F N R TR, AP RIREES T A OISR E L. ENENO IR T & TN L TR
BHAEHTHFAEZBRF L 0D, 42 RRUTIFHAEETH L L OD, Y a 7Yy hZ M Toi
Ko« SLEFFETOMEAE S 12, ¥t E 2 b U Egnmt) & B s,

VX A PNTIR, BRGNS & TP OIS T ETERERE I D 72 O D 3 AT BKEEE DA
FEBARICIR BRI ATE AT Z L AR L T D, A2 RV T ENOARIERE CORFHERIT. B
M COVRIC AN TH DT, Wk « FIFFEEAF—LEEA L CERTHIZENZUTHD EE
b,

(B R EFHOEKNGE]  $RERE ORI JOREL, IMIEOHER & Bl LD a2
MEOBLE K 0 AFRTITV, PEtEZ U Coemiih & LTt %, Bl CI3RBRE 238 U CHF¥s
BB %, Boe T, MREENTEOMREEZEIC, BIKEE T 17 = v ¥ g F i — e Rk
FERORFEE 7 A v MMAEE %4 i & L\ AA e Tl 2 Bt 5. 1RSI OBE TSI
X, TSHERES . HERNRON T o DYy INE WO X T, Da S Px g N OMNE
FHTHRILS, 00015 L HERE ST, HEHRSFRT, TO10%TMS T 5, K1, 80025t LiF & BiEd, ¥
3 7 V% AN ENT, HHBAS Rl & 3 2B2GH¥E (BT HEE) TR & 72 2 gt
BHERERE L, £OXy MU —7 ZIFHET DT OWT, B2BFE (REEAMITHFH)
& LT, P MR & DR R 23R E T D,

[FEEI AN 7o) RN 2 O 7 AR R SR ORI, RIS D7 spE
MBI TH D Z E0 D, [EEFEHERELTIL, R ) 2 7 LfER O 252N T
HERRGZ &> Tnh, Flo, EFRPIETIE, #ERLO2—F—Ti3hH > TH, HEERRER
FERITAR D BT 5H li &2 i3 D Re N 2 A S 72V, 2D K « FREFEEOFEMIZ bz > Tl
A PR TENT, RN 2 W AR RS 4. B850 bRl 24k & L <.
BRI A TS5 2 L3 SR b T b,

iii



Al

(AR TE o9 —RybD—0%ERALI-EIRETIRICLS

hish ff E EHLERE |

TFE -HA E st mg | W188TXHIG0K
" R X & ¥ BRRSH FrLLD RRER | 100=50C
[ ? EEFEH: RREABEERX B AC100-240V
B YA /P ST S AILAM . FFIM . SvhILAM =" | 50/60tz

B SRE 58 T, BT AT A HANA | S BX)
ARRL 7EOBRZEE oM 2 D R - AL
> WESRETETFRMELRELTEY. BEIC ) [ > HERER AN ELTCERAHE )

I e

BERGHEEIESIEEILTNS

Hh R KE # IS BE N AV B i £ T, gL A

ILTOIRADIEIETHS
AR EHMARERTH D

S EENE DB EHEE (I, SRR THRAf.

MNEEST, BNITHETHEICHFHTSD
> TREEHETERMICLEREEZAOND

> EEREATCHBEENES THDS

>
>
>

ﬁELﬁ#@%':E&%L D it = [

J

> LEEEDODAEXRZBL TERFESND, MIBMBEZHMAE LUE OB KMAEREETILICLT ESFM

>

(BSXII ., BRAINSMNE) D AHKEBERRIC, it ELHRBOBBEEBGEE)ETD

Mg R E M EN—RICL T, AR L XS

AADARH LD BEELBBELE)ZEMTS



HEBE

1. REOERAGH

T OMERIELZERT 5 9 2T, 2008&T#Ob &, &2 FE L7z,

THEEE
(1) A ¥ RRT T TOMERRARIZEIT 2 BRHBEOMRE & =— X2
(2) TR & R E 2 5 U sk i 20 L 7 BRRE S RO =L ODA
(DRI, I 2 —R— N EEDTRERDOWETE
(3) HuBHIEZ R X HHEREFED B2G/B2B FERER O BRMb

(RS

A) A v R TBES B OBEAF IO A & B3I A TERIR & 58 < CHEE L | BRFSM R &2 Bekb
ol

B) AT ORI, Bi Gl Z 2 EBEOMERL J O EMETFT — 2 2 W THGET 52 & T, AV ¥
— = FORRE R GZT D,

AT A, BLHIBS S50 3 C B E 2R A FE OB O ) 245 CL B SUARIRENL & A B RO

ZEMTH LT, RERAPNRANTE S5 &9 ITELE LTz,

o. RihAE

WG L RN D | K - FEEEFHE, B2G FHE, B2B FHED 3 FHEITOWT, A L CAHE
BAECESL LT, LTFD 3 oD arR—x oA Ef LT,
O K - FREFEERT - EFPRIT (Y a 7YX a2INB LOT F =M R a2 ETe) . Hii
FHES T A 71 7 v B —sR— N LT D U R R (i o> ME(R R A
@ B2G FEMT : HEZRHIH OMBIRE FEE S D¥Esh & 2 BB HE O 5 CEIL /A LM &
LYy TINZRED 3 ~, ¥ a FPy I ZMB LT F o NOBFRIAR GERAT 25
MR EEEREOTE A N L—ay) U, YERWEROZ 4 —V eV 7 ¢ —ii#
@B2B FHHEMT : ¥ U 4 MO LHERGHEMRR ~OHRER R E 2 AE Lz iiatai s




F1E HREORH®

1-1. NREDBUA - HEEFRR

1-1-1. SR

A RRITE CUFA > Ry 7 EELT D) 1%, W7 7 EMIchiEd 2 fflEz <, &
LT ¥ INVZ T D, EIEREITR89 A F 1 A- L (AARDKISHE, 1560 . AH1Ek2.49
A 0134, AN | AFEEIA v RRUTRE GRF¥E88.5%, 20034F) . RRIZI N~ L—%,
TEBUIA AT LEED8R.1% (20104F, FEEMED &L d, W7 V7 #EEE(ASEAN) DA
EHY ¥ WV 2B L, ASEANZ B L 72 MU I SRR B D AL A TV D,

1-1-2. Bfkin®

A ¥ R TIE, MESIT R 2 RRPNCERA L= KR ENH OFaH 2 63 5,

(1) ATBUF CKHCHE - PPE)

KAEFEIZEZ I E T, NWEZERLT 5 KE D OITaEE 35, KEEOMINIESE, BROERRE
FIZRVBIND, BT g 2 - U B FRHE (B4R 3E5E. PDI-P) T, 20144F10 3 10T L 7=,
EZFATERERIL, WHZHER T2 EAREEZR L T 2A0OM, IFEBUFEE & LT, KFED b LI
BINDITHT (2= 2 =) Rd ) FEIIABEEIMEL b b, Z O, EZFH 57 (BNPB,
2008458 /)0, KGR EHER BT (BMKG) &£,

Q) EN (ERm#HS)

E RS MPR)E, ERFHESDPR, EHS60N) & G FE#ES (DPD, EHI32AN) MO S
%, ERW#HESIL. BEOREROWIEEZTT S EH 2> T b, ERESOFOLRREEIL, 1EE
OIERk, EFRTROKR, EOPIT, TROEM, BUNMOBUROEN TH L, @mEIFHAIRERIC
D3R S, IS CTRERIT eV, REERZEQ0144) Tld, IR ER(10958) 2V NETHEIE%
7t PR EHERT, ERERICK LS % 52 25%E1% H o038, H5 AR, k& s ORIE,
FIREPROH 9L - HIFRICOESY &\ D 300 RIS HIER A ERES ISR L, Z0E#HIcsIn

WZIRBND, HIGREEDIL, REROMNEFMN—HE T8N EH S5,

(3) EROFA

A ¥ RRTT OEREDIL, LERE, 20568 JIERICET 28BN, 480, SRES, 6 BIA
KRG, 7. MBI FORERONAT, EALOERITH LT, FALOERITEA L TWRITIUZZ2 572
VY BUORHRESIE, EITEROERO 7= OIS BB AR & LTHIE ST,

2 S BE Web A by T4 XRF 4T
S A RNEEREAEEE (A2 RR 7T OITE) FAE 20410 A http://www. sounu. go. jp/main_content/000085173. pdf
4 B T . A 25— AFEEORIAV http://ww. L u-tokyo. ac. jp/ dbmedn06/me_d13n/database/indonesia/election. html



http://www.soumu.go.jp/main_content/000085173.pdf
http://www.l.u-tokyo.ac.jp/~dbmedm06/me_d13n/database/indonesia/election.html

(4) HOGTTHH

HAITBERIEE X, 22D LV MFEET D, E£7, M(Provinsi) D L~L3dH 0 | ED T D LT,
AR CIET(Kota) 2y, AT Tl bk(Kabupaten) 23, &4 {TBUHNL & U TIFAET D, T« BRICIFTEL
X & L CEf(Kecamatan) 233> ¥ . & D FIZIEHT (Kelurahan) 2N & 23U TN D, EEAERIZIIF (Desa) 23 8 5
2. MR - BB 2R 2 =T 4 THVAITEIX TIEARY, TREBUF &5 ORIRE TR KT,

X 1-1 A ¥ KX 7 OHFITBEE

 URY R TBANT DA KD B EMREA TE LT I FSE R R LR LR 2014 4R



1-1-3. FEARRA A
FEIEENEBNOEME LY &5 < 725 NOR—F RREENR2030F 2 A F Thic . (TXZHR) |
EERCIRRERE I 0S 2ETH 5, FI3000 RIE3S83LL DO EiEE B CHW A ZRIREZ T
BB, A AT DHAGERIEES A 5 BT A 2T A EAES L P, EOMELE LT (ST
D#E— 1 o0, IREOLEE L RFbEHEE L, BFEREIC X DERAEFROM EEX >TSS,

K 12 AOR—FREOES!

1997427 H O T VT i@k, 1 v KRR TBRHIIMF & O REICHESE, ST & E¥Em %
HUM SRRSO 2 WA T LT, BB R Ve o Z22E(L, BATEE Ok E25 R & LT, 2005
ELIEDOREF R ARIT, IR - R R DR Z Z T T22009F 2 R E, 5%%F~6%1m &) bt
BRI ORI AR LTV D, 20104R1213— A 472 0 4 HGDP233,000 RV A ZE LT, 72721, #%
HINKORFEREEL S H Y, BT X DUCED TR & 725 T D8, SO IR e
L, REDEBY THD,

6 Wikipedia
T NBERE Web A+
8 SLF5%8 Web 1 b
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(BHEE: LET)

HRER 20114 20124 20134

E B GDPREE (%) 6.5 6.3 5.8
(&%) EHEE=20005 EHEE=20005 HEE=20005
£ EGDP#2%8 - B E (B4L:10073) 7,419,187,100 8,229,439,400 9,083,972,200
# B GDP#A%E - )L (B47:100%) 845,932 876,719 868,349
—AH-YDGDP(ZE) - FJL 3,508 3,591 3,510
HEEDIM LR E (%) 3.79 4.30 8.38
(fE#) 20074E=100 20074 =100 20074 =100
HEEYMEER 129.9 1355 146.8
EEE (%) 6.6 6.1 6.3
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(EE) 20104E=100 20104E=100 20104E=100
SLER A ERMBUE (RIFL) (%) 4.1 4.1 5.9
BEINE (EFRIREEAR—X) - F)L (Bf7:1005 1,685 -24,418 -29,130
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(DOKUMEN PELAKSANAAN ANGGARAN SATUAN KERJA PERANGKAT DAERAI PEMERTNTAH DAERAH DAERAH TSTIMEWA YOGYAKARTA TAHUN ANGGARAN 2015)
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LiBMKG::niBMKG:BMKG:cn i BMKG::c i BMK Gz
Indonesian Tsunami Early Warning System (InaTEWS)
METEOROLOGICAL CLIMATOLOGICAL AND GEOPHYSICAL AGENCY
Address:JI. Angkasa | no.2 Kemayoran, Jakarta, Indonesia, 10720
Telp.: (+62-21) 4246321/6546316 , Fax: (+62-21) 6546316/4246703
P.O. Box 3540 Jkt, Website : http://www.bmkg.go.id

Issued date : 11 April 2012, 17:47:57 WIB (UTC=WIB-7)
Bulletin-1
No.:110/warning/InaTEWS/IV/2012

AN EARTHQUAKE HAS OCCURRED WITH THESE PRELIMINARY PARAMETERS:
Magnitude :8.8 RS
Date : 11-Apr-2012
Origin Time: 10:43:06 UTC
Latitude :0.78 N
Longitude :92.15E
Depth :10 Km
Location : Off West Coast of Northern Sumatra
Remarks : 577 km SOUTHWEST of Meulaboh

633 km SOUTHWEST of Banda Aceh

660 km SOUTHWEST of Sigli

665 km SOUTHWEST of Sabang

702 km SOUTHWEST of Bireun
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EERES 1. BMKG i% (2009 455 31 75)  (FRARRE TR

Article 30 Information services as mentioned in article 29 verse (3) letter a, consist of:
a.  Public information; and
b.  Specific information
Article 31 Public information as mentioned in article 30 letter a, consist of:
a.  Routine information; and
b.  Early warning
Article 32 Routine information as mentioned in article 31 letter a, consist of’
Weather forecast;
Season forecast
Ocean wave height forecast;
Land and forest fire forecast;
Air quality forecast;
Air quality information;
Tectonic earthquake information;
Earth magnetic information;
Time sign information; and
j. Aerial electricity information
Article 33 Early warning as mentioned in Article 31 letter b may consist of:
a.  Extreme weather;
b.  Extreme climate
c.  Dangerous ocean wave; and
d.  Tsunami
Article 34
(1)  Public broadcasting organization and central/local government-owned mass media have to provide
time and space (newspaper column) allocation every day for the dissemination of public information based
on law and regulation.
(2)  Broadcasting organization must provide time allocation for dissemination of meteorological,
climatological, and geophysical early warning based on law and regulation
Atticle 35
(1)  Specific information as mentioned in Article 30 letter b may consist of:
Weather information for flight;
Weather information for sailing;
Weather information for off-shore drilling;
Climate information for agricultural industry;
Climate information for energy diversification;
Air quality information for industry;
Earthquake hazard map information for construction planning; and
Information of meteorology, climatology, and geophysics for insurance claim purpose.
(2)  Other than specific informations mentioned in verse (1), other specific informations needs may also be
provided as requested.
Atticle 36
(1)  Meteorology, climatology, and geophysics information services as mentioned in Article 30 can only be
implemented by Agencies (Authorities), unless specified otherwise by Government Regulation.
(2)  Further provision regarding information services as mentioned in verse (1) is regulated by
Government Regulation.
Atticle 44
(1)  Central government, local government, and other stake-holder must use Meteorology, climatology,
and geophysics information in policy making in related sector.
(2)  Further provision regarding the obligation to use information as mentioned in verse (1) is regulated by
government regulation.
Article 88 The community have the rights to obtain public information which are related to meteorological,
climatological, and geophysical in accordance to law and regulation
Atticle 89
(1)  The community have the same opportunity to participate in the enhancement of Meteorology,
climatology, and geophysics implementation
(2)  Community participation as mentioned in Verse (1) can be manifested in forms of:

T ER e a0 o

SR a0 o
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a.  To assist Meteorology, climatology, and geophysics information dissemination from Agencies
{Authorities)
b.  To assist in maintaining facilities and infrastructure
c.  To assist in climate mitigation and adaptation
d.  To provide suggestion and opinion to the government and/or
e.  To report if there are inappropriate implementation and/or mistakes in the implementation and
malfunction of facilities and infrastructures
Article 90 Further provision regarding community participation is regulated by government regulation.
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PRHES 3. EFMIUTREES QIZES 155) ONEEMERYY ¥ —E GEEER)
CHAPTER IV DATA MANAGEMENT AND INFORMATION
One of Pusdalops PB functions is as information management. Information in the form of data information and
managed under the following conditions:
A. Sources of data and information.
Operator of Pusdalops PB obtained data from various sources, such as telephone, fax, radio, internet and
television network. Source of data derived from various competence authorities. Those competent authorities,
namely are ministries/agencies/departments/government agencies and official institutions. In addition to the
above, the data can be obtained directly from a trusted contact person, such as :
1.  The National Agency for disaster management, disaster management agencies of provice/district/city.
2. BMKG
3. The Center of Volcanology and geological hazard mitigation.
4.  Ministerial agencies cadets disaster preparedness, Red Cross Indonesia, BASARNAS, ORARI and
other recognized disaster management task force.
5. Government officials or regional organizations (OPD).
6.  Community leaders, traditional leaders and religious leaders.

B. Type of Data.

Data to be obtained can be in the form of text, drawing, maps, aerial photographs/satellite, audio-video

recordings and films. Based on the type of data needed include the following:
1. Data of potential areas, including:

Geography (geographic location, limit area).

Demographics (populations, number of families)

Land

Mountain

Hydrology (watersheds, springs, lakes)

Public infrastructure (roads, bridges, electricity, irrigation)

PB infrastructure (evacuation, supporting communication tower)

Potential hazard

Public facilities (health, education, ports, airports)

Food storage facility (BULOG)

2. Monitoring data of national conditions, include :

Weather

Fires and hotspots

Earthquake

High level of river water and sea water

Conditions of active volcanoes

3. Partner’s data capacity (Partners can be institutions/agencies in province/district/city) include :

Contact persons and partners

Logistics

Equipment

Personnel
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C. Data Management
1.  The management of data in Pusdalops PB focused on availability of data for disaster information, in
particular by :
a. Data obtained will be verified and validated by means of check and re-check, logic and thoroughness,
as well as check and re-check with other sources.
b. Sorting of data competency
c. The obtained data is managed according to the needs.
2. The data for disaster information in safe situation include:
Situation and condition of the province/district/city.
Community preparedness at the respective location.
Auwailability and disaster management infrastructure.
Picture of social conditions in particular regions, disaster prone areas (disabled, elderly, children,
pregnant women).
e. Availability of the location and access to the buffer stock, include the institutions authorize to issue the

ac o
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information.

f
3.
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Early warning and danger signs.

Data for information in situation of disaster early warning, include:
Type of disaster that might occur.

Time and place

The extent of the disaster affected areas.

Quick and accurate assessment of the possible location/region, damages, losses that will be incurred

and available resource.

N
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a.
administered at the hospital, location of the disaster site, type of damage, amount of loss and resource
conditions.

b.
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The determination of the status of emergency response/preparedness level.

Rescue and evacuation plan of the affected community.

Plan of emergency assistance and evacuation paths.

Action that should be taken in the affected communities.

The data for information in emergency situation, include:

Catastrophic event

Fatalities

Damage and loss

Information access to the disaster location

Public facilities that can be used

Emergency response efforts that have been taken.

Resource

Volunteers mobilized

Assistance received

Potential of aftershock disaster

The data for disaster information after the end of disaster termination cover the following:
Final data on the number of victims who died, people who are still on evacuation or being

Victims who are still being evacuated and its category, location/place of refugees.
Estimated losses.

The type of assistance needed for rehabilitation and reconstruction recovery.
Further assistance to fulfill the physical/mental, social and economic needs.

The availability of continued buffer stock and the type of assistance.

D. STORAGE AND USE OF DATA.

Data stored or recorded in softcopy in the computer/server in a format that is commonly used, namely Microsoft

word, excel or a particular application program used in Pusdalops PB.

Data stored and managed is a source of information in disaster management in the region, respectively are used

for the following:

NNk L=

Updating data on a regular basis and for backing up data in server.
Analysis of the situation in a safe condition or hazard prone.
Preparation of strategy for emergency response operations.
Taking decision by a competent authority

For research and development purposes

Regional plans

Press
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MEASUREMENT OF DYNAMIC RESPONSE OF
STRUCTURE FOR STRUCTURAL HEALTH MONITORING

Mulyo Harris Pradono
Center for Disaster Risk Reduction Technology (PTRRB)
Agency for the Assessment and Application of Technology (BPPT)
Gedung 820, Geostech, Puspiptek, INDONESIA
Email: mulyo.harris@bppt.go.id

Abstract

Structural health monitoring of buildings has not been put much attention
in big cities. Jakarta as the capital city with many skyscrapers often
suffers from the earthquake generated at subduction zone in the
southern ocean and also potential threat of active faults in West Java.
Earthquake in 2009, generated at subduction zone in south of West Java,
caused some cracks in buildings in Jakarta. It is important to get
information about the condition of the building over a period of time and
soon after an earthquake attack. Building structural health monitoring
system provides information about the building conditions. The system
observes periodically the dynamic response of buildings under ambient
vibration and analyzes the state of the building structure in a period of
time. Health monitoring system also quickly provide information about
the structural integrity just after an extreme event.

1. BACKGROUND
The Ministry of Public Works issued “Seismic Hazard Map 2010” (Kemen PU,
2010). Based on the map, Jakarta is ranked in a medium seismic hazard position.
The probability of exceedance of 10% in 50 years results in seismic intensity of
MMI VIl in Jakarta area, which is quite large for a big city.

In 2009 an earthquake originating from the subduction locations in South of West
Java has made several high-rise buildings in Jakarta experiencing cracking in walls. At
that time the intensity in Jakarta was IV to V MMI. Actually, it is necessary to know the
condition of buildings damage just after an earthquake. It is necessary for building health
monitoring system that can provide information about the condition of the building after
the earthquake.

Based on the above considerations, in fiscal year 2016 and 2017, our center would
like to conduct assessment on the applicability of health monitoring technology of
buildings in real time, where some buildings will be equipped to measure the response of
the building under ambient vibration such as wind, heavy vehicles, elevator, and under
strong vibration such as earthquakes.

2. CONCEPT OF MONITORING

Building structures are generally vibrating due to ambient vibration (such as wind,
elevators, heavy vehicles, etc.) and seismic vibration. The vibration characteristic of a
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building is unique. The long period monitoring of the building vibration characteristics can
reveal the change of characteristics over a period of time. The change of the
characteristics is related to the change of its original performance or its healthy
performance.

To monitor the change of health performance of a building, accelerometers need to
be installed in a building. A proper placement of the accelerometer can obtain a better
data for analysis. For a high rise building, the ideal placement of acceleration sensors is
at each floor of the building. These sensors measure the acceleration direction of x and y
(horizontal) and z (vertical).

By observing continuously during the service life of the building, the behavioral
changes of the building can be observed. For example, a decline in the natural frequency
indicates a decreased stiffness of column due to for example corrosion of the
reinforcement and so on. Also the decrease can be caused by additional significant load
in the building that increase the effective mass of the building. If a building has an
increase in natural damping ratio, then it is estimated the building suffered structural
damage.

3. SUMMARY

e Buildings need to be installed accelerometer on each floor.

e The data from the accelerometer can be sent to the center of monitoring located
distance away from the buildings.

e By this accelerometer, the vibration performance of the building can be monitored.
The vibration can be from ambient vibration or from earthquakes.

¢ From a continuous monitoring, the change of dynamic properties of the buildings
can be observed. The dynamic properties include natural frequencies and
damping ratio. The change can be related to the change of health of the building.

o After weak and moderate earthquakes, the change of natural frequencies
and damping ratio of the buildings can be observed. If some changes
happen, it means the structures need to be examined.

¢ Under a strong earthquake, the distribution of damaged buildings can be
understood quickly. The damage can be minor, moderate, and heavy. It is
important for the quick response of the disaster management body.

e In fiscal year 2016 until 2019, Center for Disaster Risk Reduction Technology
(PTRRB) of the Agency for the Assessment and Application of Technology (BPPT)
would like to conduct assessment on the applicability of health monitoring
technology of buildings. Some buildings are to be equipped with accelerometers
and transmitting equipment to measure the response of the building under
ambient vibration and seismic vibration.
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3. BH

Building Owners and Managers Association

(BOMA)  CGEFFAA)

EPSON (T-3)

MASJID GEDE MATARAM (&% 77)

Kopi Luwak

“MATARAM” (z=2—k —T35)

Renovasi Masjid Nurul Hidayah (62 7)

RSU Bethesda Lempuyangwangi CEF%)
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Ayodya Resort Bali ("7 /L) Grand Hyatt Bali (AT /L)

MASJID JAMI MUJAJIDIN (A& 72) Indonesia Tourism Development Corporation
(ITDC) (F_| v /3—)

Bali Hotel Association CGEFHA) SURYA HUSADHA Hospital (JEBz)
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grand balisani suites (AT /L)

T Y — VbR GEPIE)

UNIVERSITAS INDONESTIA (524%)

PT Azet Surya Lestari (133)

misais (e i)

FASTERGEAR (FA2 2. 78U )
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5. BPPTEQ Guard II
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1. FOREWORD

Indonesia is a disaster-prone country viewed from the aspect of geographic,
climatologic, and demographic. Indonesia’s geographical location between two
continents and two oceans has the potential to increase economy as well as the
proneness to disasters. Geologically, Indonesia is located within three plates, i.e. the
Eurasian Plate, Indo-Australian Plate and the Pacific Plate that makes Indonesia rich
in mineral reserves and at the same time have a wvery dynamic geological
movements lead to potential earthguake, tsunami and landslides. In addition,
Indonesia has many active volcanoes that will erupt at any time. While the
demographics, the number of people is huge with the diversity of ethnic, cultural,
religious and economic and political conditions. This led to a richness in Indonesia
culture as well as the potential to cause conflict due to its diversity.

To deal with increasing complexity and potential future disasters, Indonesia
needs a plan that is integrated, coordinated and comprehensive. This plan is also
one part of disaster preparedness. This plan describes the conditions required by the
govermment, starting from the identification of disaster, disaster risk analysis to focus
on priorty programs and activiies that will be taken, including the ministries [
agencies involved, and the amount of funding required.

The important thing is the lack of wutilization of science and technology in
disaster risk reduction based on technology, including the use of early waming
systems. Many areas that are facing natural hazards such as earthquakes, tsunamis
and volcanic eruptions, which could potentially cause a lot of casualties, do not yet
have detailed information about the threats they face, that is the intensity level which
is based on the latest science and technology. This kind of information is needed,
especially in areas with high levels of wulnerability, fo develop risk reduction
measures that are based on science and technology.

Challenge Co., Ltd. has been engaged in development, manufacturing, and
wholesale of disaster/security-related products and systems in Japan and is now
interested in doing research in Indonesia. Among the product is Earthquake Early
Waming device ECQguard and other safety confirmation systems. PTRRB BPFT is
Center for Disaster Risk Reduction Technology and is familiar with the need of
seismic disaster related technology. Challenge Co_, Lid. desires to cooperate with
PTREB BPPT fo do experiments on False Alamm Avoidance of EQGuard Il in
Geostech, Puspiptek, Indonesia.

The objective is to support BMPB for the advice of continuation of this
research project with BPPT supported by JICA.
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3. DISCUSSION WITH BPBD AND BMKG JOGJAKARTA

The experiments were continued by making discussion with BPBD and BMKG
Jogjakarta on April 14™ and 15™ April 2016.

Meeting on 13-04-2016 at Soekamo Hatta Airport.
Participants: Harmis, Adit, Sasaki, Yamaimaiti

About the complaint form users of EQGuard Il in Jogjakarta, Adit proposed
how if there are two types of alam. One is for informing that there is an insignificant
earthquake. The other is to inform that there is a significant earthquake and people
has to save their lives based on SOP (need a training for this SOP).

Yamaimaiti said that EQGuard Il had been designed to produce two different
signals: one for weak earthquake and the other for strong earthquake. This is done
by controlling the speaker. However, speakers in Japan and in Indonesia are
different. The one in Indonesia there is no facility for controlling the speaker. Using
PC attached to the EQ Guard Il, it is possible to monitor the seismic wave.

Meeting on 13-04-2016 at Jambuluwuk Hotel
Participants: Hamis, Adit, Sasaki, Prof. Inoue

Professor Inpue feels unhappy that EQG Il uses JMA Intensity. This will make
confusions to users in Indonesia that usually uses MMI Intensity.

Sasaki san said that this matter will be done next year, because according to
him JMA Intensity is easier to be calculated based on acceleration. Whereas
calculating MMI Intensity from acceleration is not yet known by Challenge. This time,
the most important is how EQ Guard saves lives, by differentiating between noise
and P Wave, and how from P wave it can predict the coming 5 wave. Later on,
intensity will be adjusted after using formula for calculating MMI from acceleration
{and velocity).
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Meeting on 14-04-2016 at BPBD DIY

Participants:
1. M Hamis Pradono, Yudi Adityawamman (BPFPT)
2. Mr Sasaki, Mr. Yarimamati (Challenge Japan),
3. Dr. Inoue (NIED Japan),

4. Mr. Danang Samsurizal, Mr. Mukhajad Amru, Mr. Eko (BPBD DIY)

Mr. Danang commented:

For using EQ Guard Il as an Immediate Earthquake Alarm system in
Jogjakarta, the time since alarm produced until the earthquake come will be too short.
Because the epicenter is too close, especially for intraplate earthquake. It can he
within less than 10 second. It is difficult to evacuate under this very short time.

However, when EQ Guard Il devices are distributed in several kilbmeters to
each other, then they can be used to show the spatial distribution of seismic intensity
in affected area. This is very useful for BPFBD to locate the most affected area by
studying the largest intensity shown at the central monitor. This will be followed by
checking to the most affected area using other communication means, such radios,
and so on. After that, BPBD can send resources to the most affected areas.

Meeting on 14-04-2016 at AL AZHAR SCHOOL DIY
Participants:
1. M Hamis Pradono, Yudi Adityawamman (BPFT)
2. Mr Sasaki, Mr. Yarimamati (Challenge Japan),
3. Mr. Eko (BPED DIY)

4. Head of School: Ms. Suhartini, M.Pd.
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Head of School commented:

She was very happy that the school was installed with this device. Because
this device will inform when a potential large earthquake will come although the time
until the earthquake come is very short. Moreover, the school was also given a
training on how to react when the alarm sound. There was an earthquake drill carmied
out in the school by BPED DIY and experts from Japan.

It seems that the intensity threshold was set too high, because when once she
felt an earthquake, the device did not sound anything. She wanted the threshold is
set lower.
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4. Summary of Fact Findings and Recommendations

4.1. Findings

« From our experiment, the EQG system is rather stable as shown by the result
of test using hammer, passing vehicle, and other noises. It was proven that
the system provides alarm only when it is directly affected by shaking similar
to earthquake.

« EQ Guard Il can be used to show the spatial distribution of seismic intensity in
affected area, as long as EQ Guard Il are distributed spatialty. This is very
useful for BPBD to locate the most affected area by studying the intensity
distribution shown at the central monitor.

« There are reports from users that they felt earthquake, but no alarms are
announced by the EQG, because of too high level of threshold set by them.

+« The system uses JMA Intensity whereas Indonesia uses MMI Intensity. This
might result in confusion. Challenge acknowledged this matter and will
implement MMI intensity later.

« Most officials are more familiar with analog Seismometer, therefore Challenge
intends to explain EQG technical principle more.

« The use of EQG at different places can act as a locater for earthguake
epicenter and its magnitude.

4.2 Recommendations

« To show the spatial distribution of seismic intensity in affected area EQ Guard
Il needs to be distributed spatially.

+« This device is suitable for emergency early shutdown system for sensitive
places such as power plant, chemical plants, and other sensitive indusfries.
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+« There must be a more technical presentation for all levels (BMKG, BMKG DIY,
BPBD) to ensure that the sensor measurement is as sensitive / effective as
the mechanical version

+« Provide a server in Indonesia such that detection result can be visualized at
any time, instead of only alarms

+« Provide a conversion from JMA scale to MMI scale for use within Indonesia
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6. JEICEK

Summary of Feasibility Survey for the Community Disaster Management
by Immediate Earthquake Alarm that utilizes Sensor Network

This survey found out the feasibility to develop the disaster management capacity to implement provincial

immediate earthquake alarm system. A survey conducted to examine the potential use of Japanese companies’

products and technologies for Japanese ODA projects, which product name EQG-II is an immediate alarm
device with seismometer to alert an earthquake before the main shock hits. It functions fast with accuracy,
comparatively cheap, small size & light weight. It is also easy to install under in-house environment and to
maintain with remote monitoring. The product is the key device to develop an immediate alarm system in order
to decrease human and material damages against earthquake. The immediate alarm system is yet implementd in

Indonisia and the survey conducts the feasibility to develop ones in the earthquake prone areas.

[Concerned development issues] Indonesia is a seismically active nation including massive earthquake blank
zones in earthquake prone areas and its disaster management is eminent. One of development issues in Indonesia
is “the society prone to disaster risks.” JICA guideline by development issue states that “JICA puts weights on
preventive actions against disaster management and defines Strategic Development Goal 1 “Development of
Disaster Regilient Community and Society’as the most important target.” Yogyakarta province, one of the
targeted provinces in the survey, was heavily damagd by the epicentral earthquake in 2006. The government is
developing earthquake disaster management capacity in the area of earthquake monitoring and tsunami warning.
However, it does not yet own an earthquake early warning system nationwide. The implementation of an
immediate alarm system to detect preliminary tremors promptly is urgent and crucial while considering the great

potential to decrease human and material damages.

[Potentials of product/ technology to utilize and the strategy to develop business overseas] The proposed
product EQG-II is firstly to install at certain intervals (by a few kilometers) in public buildings such as local
government, school and hospital, secondly to communicate the products via internet each other and finally to
develop the provincial immediate earthquake alarm system rapidly with relatively less investment. The system is
able to detect an earthquake as closely as possible to the epicentre. This enables the capacity to detect an
earthquake and to take preventive actions earlier at all product installation sites. Its size is small and weitht is
light. The installation is also easy only done under in-house environment. The periodical manitanance is basically
not necessary and the installed products are monitored in the remote center through the communication network.

Therefore, the operation and maintainance requires the minimal efforts. In conlusion, the provincial immediate



earthquake alarm system to apply the proposed product can be implemented easily in Indonesia and it is more

probable to sustain the continous utilization.

The proposing company is primarily engaged in the information service of Earthquake Early Warning issued
by the Japan Meteological Agency and its business is stable based on the information service revenue. The
company is aggressive in developing a new market where the immediate earthquake alarm system is yet enabled
with the fund sourced by its stable domestic profits and willingly contributes to the realization of earthquake

disaster regilience community.

[Survey on the proposed product and results of evaluating the feasibility of utilization] The first field survey
(September 2015) grasped the current situational analysis, which includes legal systems regarding earthquake
disaster management in Indonesia, especially the mandates of Badan Meteorologi, Klimatologi, dan Geofisika
(Meteorological, Climatological and Geophysical Agency, BMKG), Badan Nasional Penanggulangan Bencana
(National Agency for Disaster Management, BNPB) and Badan Penanggulangan Bencana Daerah (Local
Disaster Management Agency, BPBD). The survey acuquired the possible legal basis which allows BPBD

conducts earthquake observation by its own system.

The survey team got the briefing of BPBD ornaization, budget, and earthquake risk evaluation as part of
earthquake disaster management in public sector, both in Yogyakarta and Ache provinces respectively. BPBD in
Yogyakarata province (BPBD-DIY) and the survey team jointly conducted the selection proess of product
installation sites to develop the effective provincial immediate earthquake alarm system including the site visits

to confirm tehnical specification by site.

The second field survey (November 2015) installed proposed products at six sites in total in two provinces for
trial use. They recorded earthquakes in both two provinces and the records are verified equivalent to the ones of

BMKG.

In addition to Yogyakarta and Ache provinces, the promotional site visits have been conducted to BPBDs in
West Java, Jakarta, Banten and West Smatra provinces with earthquake prone areas including epicentral
eartquakes in order to see the potential to develop the immediate earthquake alarm system. Exectives in all

BPBDs have shown the significant interests on demonstration of the proposed product.

The second and the third field surveys (November and December 2015) conducted numerous interviews to
focus on the marketability survey (potential market analysis) of organization including private sector in five
provinces, Yogyakarta, West Java, Jakarta, Banten and Bali. The result estimates the market volume segmented

by the area uniqueness and type of facilities such as school, hosipital and religious facilities.



The fourth field survey (January to February 2016) drilled evacuation when the product alarms at two sites
each such as school, hotel and local government office, both in Yogyakara and Ache provinces. The results have
been shared at workshop titled result sharing of trial use where the effectiveness of the proposed product was

confirmed and the next activity steps for implementation was discussed.

The fifth to nineth field surveys (February to June 2016) performed the product test jointly with Badan
Pengkajian dan Penerapan Teknologi (Agency for the Assessment and Application of Technology, BPPT), which

test runs verified the proper functioning without false alarm under certain conditions.

[Proposed ODA projects] In Yogyakarta
province, BPBD-DIY firstly installs the
product EQG-II at certain intervals (by a
few kilometers) in public buildings such
as local government, school and hospital,
to communicate the products via internet
and to develop a provincial immediate
earthquake alarm system. Then, it is to
develop the community disaster manage-
ment capacity to evacuate at community level and to cope with the earthquake disaster promptly by utilizing
provincial immediate earthquake alarm system. Its objective is to contribute decrease human and material
damages against earthquake to evacuate away from hazardous objects. BNPB will develop the guideline of
implementing the immediate earthquake alarm system to model the Yogyakarta province pilot system as a
referential case in order to deploy the immediate earthquake alarm system by region for earthquake prone areas.
The project mentioned above is poposed as a verification survey titled, “The Community Disaster Management
by Immediate Earthquake Alarm that Utilizes Sensor Network™ to apply the programme of verification survey to

utilize Small and Medium-sized Emterprise (SME) products and technologies.

In Aceh province, DPBD in Ache (BPBA) designs their immediate alarm system to implement BPBA district
offices and to alarm independently by district. It would be appropriate to support with a focus on provision of

equipment based on piloting in Yogyakarta though Indonesia is a lower middle income country.

In Jakarta province, BPPT plans a research project to measure dynamic response of structure for structural
health monitoring, which project adopts the proposed product for observation. The list of achievements in the
public organization of Indonisia will positively affects on the private sector business development. Therefore, it is

to apply for the programme of verification survey to utilize SME products and technologies.
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[Intended business development] Research & Developent and Manufacturing of the proposed product should
remain in Japan mainly due to the effectiveness and efficiency of resource allocation. The assembled product will
be exported to Indonesia by a trading company. Business in Indonesia will be expanded by agent companies. For
sales activities a solution sales agent will lead professional service agents of disaster management and market
specific suppliers in respective regions so that they develop a new market. The potential market size of the
proposed product is estimated eighteen thousands totalled in six provinces, Banten, Jakarta, West Jawa,
Yogyakarta and Bali surveyed in marketability analysis. The proposing company aims to sell one thousand eight
hundreds devices to occupay ten percents of the estimated market size. In Yogyakarta province and in targed five
provinces to follow the model of Yogyakarta verified system, business to government (B2G) business with
BPBDs will develop provincial immediate earthquake alarm systems in respective provinces, which systems will
extend the network linked to commercial and industrial sites in private sector as business to business (B2B)

business.

[Issues to start the implementation] The implmentaton of immediate earthquake alarm system to apply the
poposed product has few preceding cases and is a technically leading project in global. Therefore, BMKG takes
the prudent view on the project cocept in that the system might issue a false alarm and that the alarm is properly
utilized among community people. BNPB has a mandate only to utilize the alarm issued by the proposed product
and does not have one to evaluate technical appropriateness of earthquake observation and earthquake early
warning. As a result, BPPT mandated in technical evaluation on the immediate earthquake alarm system to apply

the poposed product is expected to join the verification survey to utilize SME products and technologies.
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Feasibility Survey for the Community Disaster Management
by Immediate Earthquake Alarm that utilizes Sensor Network

SMEs and Counterpart Organization W188.7xH160x

Size Weight
. D50.5mm 780g
B Nameof SME: Challenge Co., Ltd. Gondition ~10 o 50 degroe G

B Location of SME: Tokyo, Japan Power 10022407 50,601
B Survey Site/ Counterparts: Yogyakarta, Aceh, Jakarta, Supply i
Indonesia/ BNPB, BPPT Consumption | 2W (Max.)

Concerned Development Issues Products and Technologies of SMEs

. > . . . :
[ » Theseismically active nation including epicentral \ { Animmediate alarm device (The product name ‘

EQG-II) with seismometer to alert an earthquake
before the main shock hits; fast with accuracy,
comparatively cheap, small size & light weight and
easy in-house installation

» Data communications function which enables alert
in remote sites

» Easy maintenance with remote monitoring /

earthquakes; heavily damaged by the 2006
Yogyakarta earthquake

» Earthquake disaster management capacity under
development; especially vulnerable at community
level

\> No immediate earthquake alarm

Proposed ODA Projects and Expected Impact

To install the product EQG-II at 2-km intervals in public buildings such as local government, school and hospital, \

to communicate the productsvia internet and to develop provincialimmediate earthquake alarm system.

» To develop the community disaster management capacity to evacuate at community level and to cope with the
earthquake disaster promptly by utilizing provincialimmediate earthquake alarm system.

» To contribute decrease human and material damages against earthquake to evacuate away from hazardous

\ objects. )




	表紙
	地図
	写真
	目次
	略語表
	要約
	調査概要
	第1章　対象国の現状
	第2章　提案企業の製品・技術の活用可能性及び海外事業展開の方針
	第3章　提案製品に関する調査及び活用可能性の検討結果
	第4章　ODA案件化の具体的提案
	第5章　ビジネス展開の具体的計画
	付録

