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1. ¥EBHE
1.1 EBEEmOER

FoATE (BAF, TRy o, ) 13, BREEORY R TITNLES 2 KA 172 D F % H
D70 % FIEE T, PEMAIR KK 700,000km?, FEtEifE 720km?, A HAY 10.4 5N (2019 4, i
FERIT) . — AH7 0 GNIIL 5,000 K F/v (2019 45, HARERTT) TH D, brHix, dEnb=v
TA, Uy T7 T ATRALL N HETDADDHEEBENSRY . FD D LREKETHLEEO
N B TR, BICERX 2T a7 7y ObD N 2T EEZOMER 40km (INLET DH T
T ENORER SN, RADOK 80% LA EAEEL TWD, M TOEHEERET, BEB IO
EO—WPFEELBOLENTETH Y | GDP D) 20% % HH TV 5, FRPFEHRIR 24°C, R KR
1,700mm &IRBEZRKETH 503, HHEFA 7 0 U HEEICREDNS1E0, ENITTE KL EOHEE
KD & 572 OHIFRFEDO BRKEEN L R Y 278 (2021 4F) Tk, R T3IFHICKE
WEY R PREVEE SN TN,

2021 H 158, Mo HOEHRXZ T 07 7 O46K) 65km ([IALE T DVEKILT 9 b 97
7 VAT %A (HTHH) CREBLZRMEKRFEAE L, ZAUTHE D HI5E - HEY - BRIRIC XL 0 IR T
DEYOEIE - 12K, A58 - BEA 7 TREES, BERRMEENEE L, AARBUFIT N TE
OB AR RS 25, AMER L EE L7z JICA BERIWE Ot G 21T Bk, Ak,
IREREDOTZO DM E., HAVEREORSEIME DML 21T o7, b ANEFEMIIEIZB
THICHIR N> 77 T ZNLEMT O TV HBLRIZESE, — AL AITIEHZEH L, 4K
KENPOWELEIAT 20472 5F 5% ORFEKEOREIMRIU LS BEMEOMRO LT,
Z OFHMEIZ)E U 72 Build Back Better (BBB) B g NIEES ERGE 2179 Z &8 RD 5N T
W5,
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2. EARFRONE - O
2.1 BAZEEHE
2.1.1 Tonga Strategic Development Framework 2015-2025 (TSDF II)

[ o HEERE B S LA 2015-2025 L 0 ARG R o H - Mk sk 13X, 20154F 5 A TR
ESNTWD, AFHEIX R HOBRRET L—L U —7 2Rt i ML OEZEHETH 5, MBERD
[EIZZ5HE%  (Ministry of Finance and National Planning: MoFNA) (2 X W SREDMTH AL, 2014 412
RFECERHERIC T2 e 7 U M T,
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The TSDF Vision

God and Tonga are My Inheritence

NATIONAL IMPACT
A more progressive Tonga supporting higher quality of life for all

G:MIS &
A:MIS & consistent
dynamic, advancement of
knowledge our external
based economy interests,
inclusive and security &
sustainable
(MIS) Growth
and
Development

B: MIS & F:MIS &
balanced urban effective land &
& rural environment
development management,
across island with resilience to
groups climate & risk

C: MIS & E:MIS &
empowering D:MIS & successful
human responsive good- provision &
development governance with maintenance of
with gender strengthened infrastructure &
equality rule of law technology

SO0 ~mpE~BSm P MES~"0a~50%

Seven more inclusive and sustainable (MIS) National Outcomes driving MIS Growth and
Development supporting our National Impact & Strengthening our Motto

- . : L

— > e <
“organizational i f ( organizational ).
outcomes — S== L outcomes N\

~ - -

— —_

- 4, Infrastructure & 5. Natural Resources
| ( organizational > w'ﬂlﬂnpux & Environment Inputs | organizational
outputs

outputs

Corporate Plans determined Organizational Outputs supporting 29 Organizational Outcomes
grouped by 2 Input Pillars & 3 I Pill ]

Hi#l : Tonga Strategic Development Framework (TSDF) 2015-2025

X 2.1.1 TSDF Vision
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F21.11E, BHBEORENKEZOREEZ EOBREVFR—F LTI NER LTS, KW
BT~ —7 SNT=BT, BEOMBOBENFDEFOMFICEE 2 R— 2t 5 2 &
Zor L, PEEAITTREOYR— 2R, HLWEITESH AR R—Fa2R L, AMRITESN

IRNT L EIRT,

#2.1.1

EROBRREXZ AT L IN—AbI AR

Table 1: Organizational Outcomes Grouped by Pillars supporting National Outcomes

Pillars

National Outcomes =>»

Organizational Outcomes

1. Economic
Institutions

Improved macroeconamic management & stability with deeper
financial markets

Closer public/private partnership for economic growth

Strengthened business enabling environment

public Tpri

Better access to, and use of, overseas trade & employment, and
foreign investment

Improved collaboration with & support to society

organizations and community groups
Closer partnership between government, churches & other
for i

More appropriate social & cultural practices

2. Social

Improved education & training providing life time learning

Institutions 2.5

Improved health care and delivery systems (universal health
coverage)

Stronger integrated approaches to address both communicable
& nan-communicable diseases

Better care & support for vulnerable people, in particular the

disabled

Improved collaboration with the Tongan diaspora

More efficient, effective, affardable, honest, transparent &
apolitical public service focussed on clear priorities

Improved law & order and domestic security appropriately
applied

Appropriate decentralization of government admin with better
scope for engagement with the public

3. Political 3.4

Institutions

Modern & appropriate Constitution, laws & regulations
reflecting international standards of democratic processes

Improved working relations & ceordination between Privy
Council, executive, legislative & judiciary

ion with de

partners ensuring
programs better aligned behind gov't priarities

Improved political and defence engagement within the Pacific &
the rest of the world

4.1

More reliable, safe and affordable energy services

4.

o

4.

More reliable, safe, affordable transport services

Infrastructure 4.3

& Technology

More reliable, safe and affordable information &
communication technology (ICT) used in more innovative ways

Inputs 4.4

4.5

More reliable, safe and affordable buildings and other structures

Improved use of research & development focussing on pricrity
needs based on stronger foresight

w
=

Improved land use planning, administation & management far
private & public spaces

5. Natural 52

Resources &

Improved use of natural resources for long term flow of
benefits

Environment
Inputs

5.3

Cleaner environment with improved waste recycling

Improved resilience to extreme natural events and impact of
climate change

Level of support from Organizational Outcome
o National Outcome:

A:..dynamic & B:..balanced

knowledge urban & rural
based development
economy scross sland

groups

More inclusive, sustainable and...

Cio
empowering
human
development
‘with gender

equality

D:...
responsive
zo0d-
governance
with
strengthened
rule of law

E:... successful
provision &
maintenance

of
infrastructure
& technology

Fi... effective G:...
consistent
advancement
of our external

land admin &
environment
management,
with resilience interests,
security and

Sovereignty

to climate &
rick

Hi#i : Tonga Strategic Development Framework (TSDF) 2015-2025 Page 2
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2.1.2 National Infrastructure Investment Plan 2021-2030 (NIIP3)

NI TIEA 7 T 2T 5 72 1T 2010 G R HgcrE 25 O (Pacific Regional
Infrastructure Facility (PRIF) ) O3CHRIZ KV RE I NI A 7 FTED T D 10 453 (NIIP
1) BERE SN, TD#, NIIP2 (Phase 1 2013-2023) . NIIP2 (Phase2,2015-2025) . NIIP3 (2021-
2031) LGETHDSRE SN TN D,

N HEFA 7 7 & (The Tonga National Infrastructure Investment Plan, 2021-2030 : NIIP3)
1% 2021 4F 8 HICIIBRE T TR S N, L L2 HZ Dk COVID-19 OEFE, 202241 H 15 H
(2 k% L7z HTHH (2 K 0K L OB IRIZ K 2 8E 72 EORE RO Z{L 6, NIIP3 %
UETL T, ZHHDFROBICEN N ER > CE BB E R T D827y =7 FOBME
1Tole, 47070y =7 NOBINEITV, £0 55 HTHH UKIZEHED DS 21 Ty =7 K
BLOEDBIZ 00D 770y r N ThHDH, ZLOFHICEMEN T my =7 kE4Y)
MO ry el NEHHETNIP3 & LT, 202344 AI2HIT LT,

NIIP3 CIIERE T 0V =7 FERO DD, SODFEBICL V& Ty =7 ba b L TE
FNERL 2R DTND, ZDFRIED—DIZRRERIB L OREE, EWIORENRH Y | BikIcHO>NT
HLEE SN TV D, NIIP3 TIEA % 2021 005 2030 FF CleFEhiz 357y o/ MEFEHE LT
W5,

(1) NIIP3 COEHLET vV xr FDOFEE

NIIP3 DOSETIRCIEEE 2 % C HTHH MEKIC K D30 B2 10, tham. HELOBROBUN O I8
NDHEONEMAZT, HEIBEBTHRERA VT ITIAN T I F =07 FOBMET>TND,
FHETIE 4 SOELSE (EEOEIB, BEOMEE AT, BULEELROAA VT T A NT Y
Fx—) B LTWANIP3-HTHH U A R & LT47 7 uy=/ N TRZOMOT 0y s
FEMA T DEHXRTr s e LTV,

NIIP3 TiZZhbo7mny o7 Mgk LT, vy NOEEIAN 2RO T\ %, Group
1 (G1) 1X75.6 L4 L, Group 2 (G2) 1X75.6 05 61 £ T, Group 31%60LL T & L CEEINEN & I
HTWD,

(2) MU HOFHEHEROHF TOD NP OfLE-ST

N AEFA 7 T FEFHE 2021 ~2030 4 (NIIP3) 13 2021 4 8 HICHI#E CAR S, 73T
DA VT T8 a I N—F DB OBEFENEEIN TN D, F 2 R b T HEREE A B R ke A
(TSDFII) 20154025 2025 4F £ TE DOBEGMH AR L TH DT, M T TOR HEHEO 7 0
P U AR EWIOINEDTIZRD EZZDBND,

1) hoho7av=s kA7 MIEBIT S NIP OBESCIEM T ONER T

SRIOBGETIRTIZT X THOT vy =2 MU A MM REERIBAMT L TORLTNDS, 20U X
MIIZHTHH MK K 28I, BRHEHFLRSNTND, P VBRHITEARICEIATn Y =2

3 The world Bank and the Global facility for Disaster Reduction and Recovery (GFDRR) i HTHH "k # (Z Global Rapid Post Disaster
Damage Estimation (GRADE) ##5:#4 202242 H 7 HIZHIT L7z, 70y =7 FOSBIIARLEEIZL > TV 5D,
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FURREIEHLTHEBIEL TV PETHDO, FHEIZE LTI b B2 TR
LTWABBBEYarparytr NIt ERBPEFNS,

#2.1.2 NIIP3

HTHH SGTHCRENTWBELE TS =7 b

MDA.or . a2 |k }
No. Publlc. Fulx NEA MV F TOP) FF—
Enterprise
1 | TCL New International Secondary Internet Cable linking VV 39,200 | Aust/NZ
and HH
2 | OLA New Fale Alea (Parliament House and Office Complex) 25,000 | Aust/NZ
3 | MOH Upgrading of Vava’u Hospital (Prince Ngu Hospital) 40,000 | WB/Aust
4 | MJP-J New Law Court Complex (Supreme and Magistrate) 13,500 | Aust
5 |TWB Centralized Tonga Water Board and Village Water Supply 103,389
Tongatapu
6 | MOH Upgrade Health Centers (Kolovai, Kolonga), New Clinic 10,500 | WB/Aust
Sopu (TT)
7 | MEIDECCC | Multi-Hazard Early Warning/Emergency Operations 15,000 | DRM
Centre (Niuas)
8 |TWB Improved Water Supply System in Vava’u (Greater Neiafu) 14,748
9 | TWB Improved ‘Eua Water Supply System 6,705
10 | TCC Upgrade and Expansion ‘Eua Mobile and Fixed Networks 2,960
11 | HMAF Upgrade Touliki coastal protection structure 3,000 | DRM
12 | TMCL Talamahu (TBU, Nuku'alofa) and 'Utukalungalu (Vava’u) 5,000
Market upgrade
13 | TPL Power Network Relocation, Extension, Connection, HTHH 1,405
Villages
14 | TCC Replace Telcoms Tower, BTS, Standby Generator 1,340
Kanokupolu, Ohonua
15 | TAMA Upgrade of Small Industrial Center - Ma'ufanga, TT 5,000
16 | TPL Nuku’alofa Power Network Upgrade Project (NNUP) Area 12,360
4
17 | TPL Additional/Replacement ~ Generators (TBU, Vava’u, 6,000
Ha’apai and ‘Eua)
18 | MOH Upgrading of a New Public Health Building (Tongatapu) 5,000 | WB/Aust
19 | MOI Ohonua Bridge ('Eua) 16,000
20 | MOI Fanga'uta Evacuation Bridge and Roads 150,000 | ADB/Aust
21 | PAT Second New Tugboats 20,022
22 | TCC Upgrade and Expansion Niuas Mobile Networks 2,627
23 | MEFS Upgrade Fire Station 1, Nuku’alofa 2,360
24 | MOH Reconstruction of Queen Salote School of Nursing Home 5,000 | WB/Aust
25 | MOI Overlay of Asphalt Concrete on Primary Roads in 40,000
Tongatapu
26 | TWB Water Supply for HTHH Damaged and Relocated Villages 2,061
(TT, HH, ‘Eua)
27 | MOP Tonga Police Stations Custody Upgrade Project 1,001
28 | MOP Tonga Police Stations & Support Facilities Rehabilitation 2,850
(all island groups)
29 | MEIDECCC | New Warehouses for NEMO (Vava’u) 1,000 | Aust/NZ
30 | TWB Water Supply upgrade (post HTHH) Hihifo, Holopeka, 6,898
Pangai, HH

2-5
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MDA or X 22k )
No. Public. Fuv=7 FEA MV (F TOP) K —
Enterprise

31 | MEIDECCC | Renovation Community Evacuation Centers TT, post 1,500 | DRM
HTHH

32 | TAL Second New Fire Tender Fua'amotu 2,100

33 | MET TIST & TMPI Extension/Upgrade Building (more 6,000 | WB
inclusive for student)

34 | MOI New Wharfs for Small Outer Island 16,000

35 | WAL Close (Kalaka) and Establishing New Landfill(s) Vava'u 12,000

36 | TMCL Upgrade of TMCL's Tofoa Market 1,600

37 | TPL Replacement of Residential Smart Meter Project 1,400

38 | MOI Widening to Three Lanes, Taufa'ahau Rd (Pea to Tofoa) 1,500

39 | WAL Convert Dump Sites to New Structured Landfill, Ha’apai & 8,000
'Eua

40 | TAL Upgrade/Expand Carpark, Pedestrian Access Fua’amotu 1,000
Airports

41 | MET New Junior Campus for Tupou College 10,000 | WB/Aust

42 | PAT Replace of Existing Rock Revetment for QS Wharf 15,620 | ADB/WB

43 | MET New ICT Building & Infrastructure Tupou Tertiary Institute 2,000 | WB/Aust
(TTI)

44 | MET New ‘Safer Schools’ Warehouse Building 2,000 | WB/Aust

45 | MET New Tonga Side School Complex (phase 3) 3,000 | WB/Aust

Hi#i : National Infrastructure Investment Plan 2021-2030 (NIIP3), April 2023 DN % JtiZ JICA FR2A H1ERL

22 BNEHE, KEE=5Y v /RHE
2.2.1 Strategic Roadmap for Emergency and Disaster Risk Management (SREM) 2021 - 2023

A — R~ 71X NEMO & B RBIERER & ORI XV El sz b D Th D, Fo, Ar—
N~ 7% VERT 52872V | PIEMA (The Pacific Islands Emergency Management Alliance) . SPC,
F—=ALTVT, 22—V —=J FBUNOWH &% TER S L7z, £72, TSDF II OEfE s
R—=hLTWb, K — vy 71X 6 DOMENHMY - TIY, 2021 F-0 5 23 FITHITTHE
ESNHZEELTND,

Ao— Rvy FIEBERE SN TWAKEY 27 EHELZ Y R— 522 —o0HBME L
TW5, BEFOEHERIRAEXEZ SHEITFER SN TWD N, EFEREREELZIT A
I —=2nm )L Rig EORBIN OO AZ RES B R, KEFA 7 MIhoTE
SR T < FRITER-CIROSTEE), B OEIR, HRE TEEARNERL T L2
TWb, o, FHEO—o2ODRETH D, VT AX—V AT 5 (R BHOET 2 8Wr L7
e AEATAILEHBE LTV,

F72. NEMO IFBLSEMERI & L THREY A7 FHER 7 L— AT — 2 2 EOFRE HH LWIEFRED
T AERL TS FEE STV D,

7272 L, MEIDECCC Mfaf&HEDOT, B TO7 ey =7 METHEML TODHBURND
BT 5> 513 MEIDECCC DA 7 DEBE B E~DRBEVBILKRT 5L ORITRH Y | FEDKGE
FE LTV,
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(1) SREMDOEY g v

N TERF & DR— N —1E, RO BB B L OREY 2R 7 EHY— R0

AR T D 72D O Y A 2T D,

(2) SREM D8R

BT

iR 2
B3

RE 4
RS

A 6

NOTTIR, RENL SN BB L OWEY AT LML o> THR— F N5 ERITHE

BT ARAFNL—T gy B X —hH,

Fo OB - KEY R 7EHY 7 X —N L0 AR5,

BORFOBOR, FHE, FHE. BLOPHET ot 208,
Fii b AR 2T 5,

NoHFIZBITDHHKEY X7 EHD

NAADY TAZ— VAT ARERICHERS L, dmsh b,
ML, REEEFT O AL v X 2 U T 4 2k LTc. R TOREET v R E P

BT DM EEE T A KT A v &FFD,
k> B RSINTLOF % B A RE -

QB ELEe=xV .7

SEFY R 7 FEHOFIH & 2 EE T D,

72— R~y 7O%ENiIE, NEMOIZ &> TH##E S, NEMCIZL > TEMNRD, Fr— K~y
T—277Z 0%, NEMO £72137 7 A X — U — ROWTNNIZEID B THI, T2 a &3 T
L. ZOESRNEHRET S, V—r7TF70 ) —F—%, NEMO % i# U TH4E NEMC 2% T

PRI 2 HET D,

The NEMC will:
* Endorse the Roadmap

+  Review the Roadmap
progress

The NEMO will coordinate:

* Review progress in
collaboration with
stakeholders and ensure
alignment with reporting
requirements on national and
regional cormmitments related
to emergency management

+ Propose updates to the
Roadmap Workplans

WKOXIL, v— R~y 7ORELEHROY A 7 NV ERLTND,

. Coordinated Work planning

The NEMO will lead coordination of:

* Cluster meetings (and

engagement with other
stakeholders) to discuss and
coordinate implementation

« Support development of

Roadmap Workplans

Provide technical support to
stakeholders implementing the
Workplans

. Implementation

All relevant DRM Stakeholders will ©

*  Ensure that Roadmap activities

are reflected in individual agency
workplans or equivalent

+ Implement relevant actions and

collaborate with NEMO and
athers

Hidf : Strategic Roadmap for Emergency and Disaster Risk Management (SREM) 2021 - 2023
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2.2.2 Hunga Tonga-Hunga Ha’apai Volcanic Eruption and Tonga Tsunami (HTHH Disaster)
Recovery and Resilience Building Plan 2022 — 2025

SE DK EZZ T T, JFEESR R —0WR— 25217 T F o HBIRRAEE L7215 IH
5ommoﬂﬁ%%%&&0\ﬂ%%®77x&—ﬂ@ﬁa_f\%%%ﬁ®%%\Mgkﬁé
FRICOWTERY FLDTWE,

(1) HWEOHBELEHTHE

BRI X D-MEEFEIT. P HETRIZNA, TOTE, 7+ /477K, 33—, /A
DV L 300 BLL EOEEEETR 600 O ENH -7, IOM OFREIC L D & 317 it
1 1,525 AD AN A2 BBIRZ RER SN TW5D

HEROEFF CTIXE IHFHE ORI ML B2 THEIL 9,040 K Rv o T0DR, by HERFN
7T AL —FTE L DTHF T, 284,000 Tk FLEleo TS,

2 #HREYar, 2=, Bt

ARFHETIILLTO L 5 2k L 72> T 5,
BIRHEYa e LT Tkl L SnTnbd, &5, fHlo I— 1V IERE. 2. X
LR O ERICENENHRE SN TN D,

W : LV OB TRRETRE T H A T 2w 7 7RI — A DR

HE Ve PRI L D X0 OB TR WRE T 2 b 2 D NRIBHSE

XAk B b D A& B £ L TR L Ok E XA 250 70% U A B L ARHE 22 il 8L
EWVSTE TR bOBE L E A2 & VIR B#HT 5.

B BRI O, FHE, FHAzYGEL, AL IORAZERO L @R 7
FANT 7 F =D L VEYRRE, REORE, BLOU X7 ORlIIREZMHFRIZT L, LR
THYIREMIC LY, ReEFME2UET D,

Fo, AEHEEZEETHICHIZY . BERMICE Z 2T LR 0WIER RS E LT, B
M. BBB., A& & al4h, Fifc rlpEMEOfER., a7 R L — g U EREB N OREOR#ELZ H 1T T
AV

(3) EIHFEOELES %

AEIOEIAFHE TIE, FHOEE EBIRIC L DWENBETho72 2 b EEEIR, L
i%&k%ﬁ\ﬁt%¥\&i4y7§@4@9%%%%%&LT&%HHTV50ik%yﬁ
I, N BB TR, TUT B, NT S BOEBEEZ T -2 2EROEEY 7 4 —TDHEIH
G & FET 2720 DEEOEBIC I EZES TEL LTS

(4) BRSO S

b TBOT & NESRIRIZ, KEPME > TLUR, BEEZ T aa=7 IR E
LT, W<OPOEHENS—= b — (ma—=Y=F 2 F, E, BA, %H, =X 7
U77E) SBURNOERY ARSI, LEIZS U TREME . Bhipide, Wit L OEIN g%

2-8



P T KRR OB X5 5 K EEIUFZEICL IR S (T HIE - il 2

AL TV D, BIEH & NEMC 3@ UC NEMO 28 H38 L, 27203 Lz, [FRHC, BY
RAEITIL. 7T AL =D A= DR — b =R FRRE B EIAALTEREDEET 57
T AZ—DOIEBZFHEL T D,

ZOREFR, 9 DD T AL —D 42 OIFEYNFHE X4,
[HEHE 5 D B B2V Tid Appendix 2-2 2,

EEICBEINTWD, 7T AX—mHDE

#221 7 72FZ—RIEHRHETFE

7T AR — B THE (TOP) | EXRTHE (TOP) U—REIT | B8
K - ik 1,000,000 15,000,000 | MOH 7
HE 2,940,000 8,000,000 | MET 1
LA — 700,000 700,000 | MOI 3
LA A 2,100,000 5,000,000 | MIA 5
Rra iR - A 700,000 700,000 | MAFE/MOF 10
968,863 | MOP |

it 5,000,000 2,000,000 | HMAF
600,000 | TFES 1
2,431,137 | NEMO 2
KA R IpHh—E A 2,100,000 10,211,072 | MPEs/PEs 7
S e I 2,000,000 6,000,000 | Finance 1
EXEGHE 1,000,000 1,000,000 | MEIDECCC 4
&8 17,540,000 52,611,072 42

{8 : NEMO-MEIDECCC National Response Plan

5) E=FV 7 LM

FT=H Y T EFHMEY A 7 Y — 2 ORFEFIRFEEZ IR I N TN D, BT,
AEIOEIRFHEER, HIH70 775, BLOSA LA M=l ERRLEZ L E2— 1L,
NZHE LTV D,

HHFIX, BUFET., KL EEZEES (VERC) . NERC, BL OB X4 —D7 T AKX —L
Wi L <, HIROEHIRI 2 REICHIET 572010, BEFEOERR X ORI OB 2 (218 R iEE)
DIEIEZIL AL TN D,

2.2.3 AFEPG KT
(1) EFLEHEEHFE (National Emergency Management Plan)

[ 2 fE A B AT I X fE R BRTE 2007 122550 T, 2009 AR ICPER STz, [AEIRIEREIZO - & D
R EHRB S CEmM SN EZEICRD F LD oNTZbDTh S, [RFHHEIL 3 DD /3— Koy
LRoTWND, T7RbH, N—bFAIZ M TOME, S—FBKEY RAZEH, ~— |k CREX
JSFHECdH B,

1) N—bFBKEY X7HJE (Disaster Risk Reduction : DRR)

AREFHE T AR A HER B2 Z B4 (SOPAC) IC X > TRR I N TGl ¥ — KB
XY 2 7% # (CHARM) | YV —ZHWTHIRfThbins-,

2-9



T A T L — p

22212 N HENZEIT D CHARM 1235072 DRR EfilZ M - AT v P& 5R1,

1.V TIRDERE

1) R ~BRFFEA

1
3. YRODH

)
13}

&
BYGELE 21—

4. )R

No
6. Y RVHIE

53R

£

1. YRDER

Hi# : National Emergency Management Plan

X222 ;AL DRREBIZAITIEARAT v
2) BBXEFINEZE (Emergency Response Procedure)

b HOEF L)L OB AT SIE NEMO 235 LT 24 BEfE{AHI CiThn T\ 5, NEMO (21X
IRE)CE 5 AMZELE LT 365 H 24 R AT CEIWN D, £, #HAF L~ HEEL~LZDONT
FENEN MG ERERZES, MBGREEZESIIS L TS,

PLFIC b HOBRER IR AT AE g,

ERKERSE
ERGHEEZES MEIDECCCO K E
wAHBHEEZER NEMO EREHAGEER EREBZESR
MEBHEEEZERER KEEEINTSL RRXIERUIERNED BIR-EHE-FE

Hi#l : National Emergency Response Plan
223 FUTBREBRET AT A

BREONIS FNEE 21345 T OBEIRCHEME O3S D FNAREF PN TN D, FEEROBEIGIT I
SOFMEEOM, FEM7ZR FIEE-LFHEICR > THEES LTV D,
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23 SREEELE)SEE

2.3.1 Joint National Action Plan 2 on Climate Change and Disaster Risk Management (JNAP 2) 2018-
2028

(1) JNAP2 OREE

N> TBUFIE 2010 2026 2015 0 5 EF ZRHEIF & L7oRRALE) & KEFY 27 FHO
DIEZ A A1 TEhEH ] (Joint National Action Plan on Climate Change and Disaster Risk Management: JNAP)
ARE L, Fii L TE /e, EIZ, MBIAH OBfE, KEEBILGDORL, [UREBBUR DR
EThd,

EU /nHOBE@FZEZEITED . 2018 4 5 JICKEAR L KEFY 27 EHOTZ O DEZREFAT
E)EHHE 2 2018-2028 (Joint National Action Plan 2 on Climate Change and Disaster Risk Management
2018-2028 : JNAP 2) # %% L7, AFHHE TIL 2016 IR E L KABEATESR (2016) 12> T
BO, EVar, I¥arROT—PIREN, 10 DEARTTEN/RINTEY, 10 FH OF i &
o TWD, £lo, 6 DO HENREN, TNENDOHEFIZT 0 =7 ERERINATND, =
NOOWEITK 1ES THKR RV TH D,

b2 TBURIE Z A0S OFHE 2 a2 LTV 228, 22 FEEHTIE MEIDECCC Th 1 | BhSGH
% TH oD NEMC b FEhi B R & L THEE 217> T %,

2) INAP2DEY a3y, Iyvay, 3—/b

INAP2 %, MU HOKELEBEE (2016) FEnbROEY gy, Iviray, d—1, BLY
EARHZBHA LTS, ZOKEBSR E INAP 213, b T OKAEEENC 6 2 EHREH 22 Pt
I L EEIEEITEN 2R T A2 Z LA HE LTV 5,

o HE RIBEEBHRKE Y A7 OB LTHIEARH Y . Bl LUk
DR ER#EL L OR#EST DL &N TED

Iyvarv BT NF o R ES S AFEHNTESMOT e —F 2@ L CRIENDOH 5
b EBFE L, AR EE TR 3 X 2 =T 0 2L, 3R TR ATRE
RPN — D

g—) 2035 AEFE TR o HDOE Y a » aERT 5

Hi#f : Joint National Action Plan 2 on Climate Change and Disaster Risk Management (JNAP 2)

X231 IJNAP2OEVay, Ivvagr, 99—

INAP2 T/RENTWD 10 DIEARFFHITFK 23113 T LB TH D,
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$2.3.1 JNAP2 DEARFG

fEE Al fERR
1| ARRIZAT 725080 7 b | 5REDZ2 b o ITiE, RIEEE) & KEF Y 27 OBLEITHLT 5720
> 7 RHEHD 72 Jndk & A B ABL 2 e oD sk & Bl & K5OV 1 2 ARt ézh

727 7 a—FRNNETY,

2 | —F— 7| BN N T OEBUTIL, B THEP OB LI N U AR
CENTZ TN A T,

3 | AR, ZH., VT | AR, ZE, vV TFRIH— L FAF—FDY AT Fa—
v x—WT Ta— | FREASINET, ZoT7 e —FIZEEOL DI, TR i

= B AR D N T R L I m:
4 |58 v LUy Mg b HORREE BT, 05 &R GREZHE A A

%ﬁ%®mﬁ)%i@%%)xﬁ£@m®ﬁé%7fm—%%ﬁbﬁ

MR ZZ N AEE T, ZAUE, BE L~ bt L~LE T,

SN TRXTOEME, BOR, 5HE. BLOVEENC B S ET,

5| aa=T 4 OFaHE, | T8ENZ: b EEBT 51T, n:1ﬁ74®ﬁﬁ&ﬁ F— v

FIEFERBRFREOZME 2 | 7, TXTOFEFERBRFREOSN, T XTOEMNET. REHM, TR

FRL— g FE OB O W 1N LETT,

6 | N & N 4’ VTFT, TuldTa BT Y M, [IEESEOKE
ﬁ#é%%%%ﬁﬁ#ﬁﬁé L EBHR Lo, AL AR 72T
BN T N—T ~DFT X TCOFE, THH, BLOKE~DOAT

7‘&77*’219: TRLAHEIR L E T,

7| YV X =D Bk & N R 2500, BE, BREIIRIICER L TW\WDH Z &
ERELC, VA —OMBEIL TR TCORME & Eii 7 0 A TEE

SET, w@ﬁﬁ%“* IRHLT B0 D S S F MRS —7

OWETHME L REINZ DWW T DO LY BWEEIMEE S IvE T,

8 | kAR 72 E S BRI FE LU DU RAEREST D &V @ o BRI 7 /e 22 BV FH

HETEIT D02, HHDD LU THER A 72 BE DB FE S MBI

R F9,

9 | EHIR 72 Ffee nTREME A= TFTeTal T ML, hUoHHEDHHDH LV THEE

REMERT D2 LIZESNT, REIRYTHIM & R 5/, 2y, #%

S TEOY A S R S Nali' =i o W = i

10 | ZFERAY 22 B 5 L AR | BORORE, Bl B OYTENL, BB L ORI/ —

F3 < xH HEHR. BLOYERICHESW TR Y | B2 5 OME & S

bEnTWET,

Hi4lL : Joint National Action Plan 2 on Climate Change and Disaster Risk Management (JNAP 2)

24 HIEX - HEER
N BOFEE X0 I L7-HTEK - fEEE LK N GIS 7T — X 2O\ T, B AITo 72,
2.4.1 HIEX

HZERNZ DWW T i - & - BARER - BRERICI D RITESA TS, (M24.1~[X244)

Vr U7 Uikt Ur U UK EEDOBYDOELNGRD, KILEBETHDID, IHEHIZ
AVMATEHIEZ L TR EROBMLWHE L 2> THD, AT AR TOENBRD
WD Y 7 587 ST L 7> TV DA, BRI HD N7 T - hAER SR
KiliE7zoTHBY, Yo7 g L 725> T D, b/ﬁ&7%i RNZIZX 7T 77 Db
HALE R O E MG L, EHAR R #ME o TWE, T, FEEL - RSN E L B &

o TR, IO 2 ch s, = U 7 EHIEE %%L@mﬂm< JERILEHE & 72 o
TEY, ARXTHEDH DAV EEm MR 2> TV D,
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Hift : Ministry of Lands, Survey, Natural Resources, and Environment
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Hi# : Ministry of Lands, Survey, Natural Resources, and Environment

242 T U7 BHEX
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Hi# : Ministry of Lands, Survey, Natural Resources, and Environment
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Hi# : Ministry of Lands, Survey, Natural Resources, and Environment
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24.2 HEEB

WREBEBGIZOWTIE, [ TEREERKE I O HFRGHA ) (BT, b T2k
BREEN JICA I LV Bl ST 5, B0 SRR EHE ) B | RKEIP O EFE T H T
I/\éo

243 WREAET—#

A% OER  BE AN — FOBGHIEE L R RENET — 2 ICHOWTEI 21T o7, EHIC
DN, FRBFRIRTHDL P F TR, =T BICK L TCEMAIT o7,

(1) REBEDOT—% (LIDART—%)

LiDAR 7 —Z [ZOW T, EICEERDOT — X 12OV T LIDARICE VWV ESESNZHDOTH 5,
BESNTET—% L KESHHLLT (K245 1279, R A2 7BV TIE, K% Sm LL
TOWHRP LR > TS, U TEOT =2 FRESh TR,

Tongatapu Island Tonga Bathymetry Map Obtained by LIDAR Survey

Bathymetry source: Tonga Geological Services
Satellite Image: Japan International Cooperation Agency

Depth (m)
.-«
Il <o--35
B -s--0
W so- s
-25~-20

Hi#i : Tonga Geological Services 7 — % % F T JICA FHA M M ERK

X245 b~rAZTEKERN (LIDAR)
Q) JEEROTERET — 5

JRIR DR BT — 2 1%, BRI HHERE P2 B4 (SOPAC, HAEIX 2011 48 K 0 P dL
[Af& (SPC) O—#F) I X WAER S NIe B EELOKET —% Th b, 90m, 30m, 10m, 5m D
FRAGIE DT — X D HLRER STV D, BAHIFAIZ R 0 IETH D0, KEENH D DIXTEE
JEL L 725 THRY KESEONT U T OPIRT — Z 13720, LA ISR KFE MBS (X 2.4.6)
N HETRHEZUT BEDT—4% (X247~X24.10) OHERT,
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7ol KIEMEIL, B Sm £ TH DA, BFEHIZIFIER CTh b, thikd 2 5E
a TIEAKEREWT Y TIZOWTIE. GEBCO*OF — ¥ % AW~

\‘\z
171
N
X
|

100,000 200,000 400,000 m
N N

Balthymetry data (HDR-1215)
All Tonga

Bathymetry source: Tonga Geological Services
Multibeam Bathymetry data by SOPAC / EU
Map: Copyright OpenStreetMap contributors

Hi#L : Tonga Geological Services, SOPAC ® 7 — # % F\ T JICA FAE M 23MERK

X 2.4.6 KER (b2 HaeH)

4 GEBCO: General Bathymetric Chart of the Oceans, https://www.gebco.net/
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0 25005000 10000 m
| = - |

Angaha

*Eua Fo'ou

Tongatapu Island
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B soo--700 [ o- 100
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Balthymetry data (HDR-1215) (dx,dy=90m)

Bathymetry source: Tonga Geological Services
Multibeam Bathymetry data by SOPAC / EU
Satellite Image: Japan International Cooperation Agency

Balthymetry data (HDR-1215) (dx,dy=90m)
Eua Island
Bathymetry source: Tonga Geological Services
Multibeam Bathymetry data by SOPAC / EU
Map: Copyright OpenStreetMap contributors
Depth (m)
[ - -1300 I 00 - -s00 b s
[ 1300 - -1200 [ -500 - -400 % e
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I 1100 ~-1000 [ -300 - -200
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N sco--ro0 [ o~ 100
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247 KEXR (roHE 75, fREE 90m)

248 KENR (=v 7 &, B 90m)

Tongatapu Island
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B soo--s00 [ -100-0
00~-700 [ o- 100
I 700~ -c00 [ 100~ 200

Balthymetry data (HDR-1215) (dx,dy=5m)

Bathymetry source: Tonga Geological Services
Multibeam Bathymetry data by SOPAC / EU
Satellite Image: Japan International Cooperation Agency

Angaha

Futd

Eua Fo'ou

Balthymetry data (HDR-1215) (dx,dy=5m)
Eua Island
Bathymetry source: Tonga Geological Services
Multibeam Bathymetry data by SOPAC / EU
Map: Copyright OpenStreetMap contributors
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X 2.49 KER (b HE2 7L, fZEE 5Sm)

X 2.4.10 AKER (U7 5, f#EE 5m)

Hi84 : Tonga Geological Services, SOPAC D7 — & % H\ T JICA FAER 23ERk
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244 BEEW

OB E YD . EREORTEA 7 TN EREYEFED GIS 77— ZIUE L, S% MR
DAY — Riox4 2 BBHEHRE L BB EIT- 72, BHERICOWTLUTICRT, &7 —X 07
FHNZOWTIIHIEX E L, =0 7 BIZOWTIE, #IBRR o272, fETHEE Lz, *xf
FLLTL, MW TE - 2T EENRITHERER LT,

BB, ZOBERIIH TR HERES GIS T — 4 Z iz Mz Tnb, F—XIchE
FENRVMERICONTIIMAL TR WGEEDRH 5,

(1) BB

N Z T EOBERBIL, SRICEY KL S TS (K24.11~X24.12) . FRZAOOES
THX7 T a7y MIKITEBEEPEIZ 72> T D, FREAIAE 5 00 FE -0 B 3 0 5 O AR -
> e FEEK T2, WRE~OT 7 v ABRP—EMRTHLETTH D, =U T EiX, B
Lo TnDHd, EEBEIEEOEMICET LT, FOmOEich s 4R X7, EEED/S
YHA~anv ) A HEOBERE,

0 2500 5000 10,000 m RIS R 0 2500 5000 10,000 m

‘Eua Island Road Map1

Tongatapu Island Road Map1

Road source: Tonga Geokgical Services Road Source: Tonga Geological Services

Satellite Image: Japan International Cooperation Agency Map: Copyright OpenStreetMap contributors e e gemmn e Jhnmm
Road B
X 24.11 b2 E 7 EEKERE X 24.12 b T EEKERE

H8 : Tonga Geological Services D7 — & % H\ T JICA R 23 ER
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2) EEHX

FHEMEROREZ L FICRT (X24.13~X 2.4.14) , ZEBOEBEHERITA D& FHIXK 2/ E
SNTWD, Tz, BT, Mo X TEEEOFELRERICRESI N TS, =7 EHFE
FECHDLMN, Fo X7 EERE L TEIEHOEITD I, EERIIEENENE ZAICRE

ENTWVALDIENY TR, BN E ZAIRBINTWHWALD L H B,

=

'iﬂ 2500 5000

s 2R, ¥
10,000 m| B

Tongatapu Island Critical Facilities Map

Critical Facilities source: Tonga Geological Services
Satellite Image: Japan International Cooperation Agency

*  RNStation
*  Police Station
#  Health Centres

Evacuation Centre

ohd
A E0g
‘Eua Fo'ou *
o 2500 5000 10,000 m
BN N

:Eua Island Critical Facilities Map
Critical Facilities source: Tonga Geological Services
Map: Copyright OpenStreetMap contributors

¢ RNStation wood scud

*  Police Station

*  Health Centres

Evacuation Centre

2413 b ETERERNER

X 2.4.14 U7 BREEEITLEX

H{# : Tonga Geological Services D7 — & % F\ T JICA FRA 23 ERk
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3) BYLEm

B (—REEEZSTEEY) &L FROAXZ LLTFIZRT (X 2.4.15~[X 2.4.16) . M45R7201 5,
BYITERICETLTEBY, FROLERIC 1 FEIREME L WD, X771 7 7 HKI3RH
Wy« FRNEFT LTS, B, Z U7 BIIEYT —Z N0, R LTV,

i ot
‘Ghun&;
i} N
"o g
Eua Fo'ou
- @
o 2500 5000 10,000 m
N T
Tongatapu Island Building and School Distribution Map ‘Eua Island Building and School Distribution Map

Building:ARUP and School source: Tonga Geological Services

Building:ARUP and School source: Tonga Geological Services
Map: Copyright OpenStreetMap contributors

Satellite Image: Japan International Cooperation Agency
@  School
—-—

@ School

B s.isinc

X 2415 bUHETERY - FREER X 2.4.16 =07 EFREEKN

Hi#i : Tonga Geological Services 7 — % % F T JICA R4 M 2 1ER

(4) BLERERX

N HE T EOENEBEMS OREK, Y — 7 —HAT sk ONE %X 2.4.17, X 2.4.18 |27~ 7,

Tongatapuilsland Fowsr.Supply: Facilitios. Msp Tongatapu Island Solar Street Lights Map
Power Supply Facilities source: Tonga Power Limited (GIS)
i : ; 4 Solar Street Lights source: Tonga Power Limited (GIS)
Satelita) image: .lapen [nlermational. Cooperation Agency Satellite Image: Japan International Cooperation Agency
HY T
HY P‘l Solar Panel
. oles
Solar Streat Light
+ LV Poles

X 2417 MU HE FERERBK 2418 b HE TERE - BEHR

Hi# : Tonga Power Limited(GIS)?DF — & % I\ T JICA FH 2 23 ERL
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5) Fa/KiEEx
T E T B ORGKIEEE DOBLE X 2 X 2.4.19, H 7 OBLE & FG/KIEE OELE 2 (%] 2.4.20 (27~ 7,
N BETEDX 7T 77 Tlk, HFRZKREET D EKEY AT ATHRAKDMTbIALTWS, —

U7 EEX 2421, K242212R77,

[c 25005000

Tongatapu Island Well Location Map

Tongatapu Island Water Supply Facilities Map
Well Location source: Tonga Geological Services
Satellite Image: Japan International Cooperation Agency

Water Supply Facilities source: Tonga Water Board
Satellite Image: Japan International Cooperation Agency
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Tongatapu Island Drainage Map

Drainage source: Tonga Water Board
Satellite Image: Japan International Cooperation Agency
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Tongatapu Island Cable Fibre Optic Line Map

Cable Fibre Optic Line source: Tonga Geological Services

Map: Copyright OpenStreetMap contributors
Map: Copyright OpenStreetMap contributers
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Tongatapu Island Wharf Map

Map: Ministry of Lands, Survey, Natural Resources, and Environment
Satellite Image: Japan International Cooperation Agency
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Tongatapu Island Mangrove

Mangrove source: Tonga Geological Services
Satellite Image: Japan International Cooperation Agency

l:l Sectors

1968(West1968,FL1968)
1981(All1981)
1991(West1991,FL1991)
2005(AlI2005)

| 2012(A112012)

2016(tonga2016,West2016,FL2016)

Higt : Tonga Geological Services D7 — % % H\ T JICA FA R 23MERK

X 2428 b HETE~Tu—T45mK

2-26



F 2 LT AT ORI 5 S BT IZAR B IR - s

ay i (=7 5)

T BIIINRHY . FEOHLETHDH AR TITENTWD, Fio, 1 DI IXHEE i
LRME LTS, TUTEIL. EEEOBE L 72> TEY | EEHMNE 0542 RO CHEEST T,
FERIZH 7R D B S ERl~TFEV TV S,

Legend
o ’t 'Eua Island
ua Streams
1
2
—3
4
Meters Above Mean Sea-level
I s
0 1 2 4 Kilometers
S TR Y I N T N |

Hig : Tonga Geological Services
X 2429 = U7 BFJIK

2-27



T r A TN —

245 NYP—FwoS

1) BANF—Fvy 7

N HERFIC X DR DR AANAY— R~y 75X 2.430 225X 2.4.34 1277,

57 D
KO BRUENAE U 205 21T,
ﬁ%\ﬁﬂﬁﬁ%ﬁ%@?*&f@%ﬂﬁbk%@@%éo

I—L'(((l—'—-

K%dﬁﬁmif%ﬁ@ﬁﬁmibmﬁﬁi

o TRARBAE UGS
REREFICHT DV Ay T LTEHLIELDTH D,

nix, b
Wz, Eo

)

Nukuhetulu

Tonglupu is the main island of the Kingdom of Tonga and site of
1 Tonga's capital, Nuku'alofa. It is located in Tonga's southern island |

group, to which it gives its name, and i ‘s most

populous isiand, with 74,611 residents (2016), 70.5% of the

national population, on 260 square kilometres (100 square miles). its

| maximum elevation is 28 metres (92 feet) above sea level
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Population and Cyclonic Wind Hazard Risk
for Tonga
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Population and Tsunami Hazard Risk
for Tonga
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OCHA Regional Office for Asia Pacific

TONGA: Natural Hazard Risks

Issued: 28 June 2007 o

Seismic, Volcanic and Tropical Storm Risk UN Office for the Coordination of Humanitarian Affairs (OCHA)
Regional Office for Asia Pacific (ROAP)

Executive Suite, 2nd Floor, UNCC Building

Rajdamnern Nok Ave, Bangkok 10200, Thailand

http://ochaonline.un.org/roap

Earthquake Intensity P Country capital
Modified Mercalli Scale O Major town or city
v H
Storm Season: October to April Degres A: Holocwe volcano
Peak month: January Degree VI Earthquake intensity  zones
Degree Vil indicate where there is a 20%
I Oegree Vil probabilty that degrees of
intensity shown on the map will
I cgree X be exceeded in 50 years.
Tropical Storm Intensity
Saffir-Simpson Scale Tropical storm intensity zones
One: 118-153kmh indicate where there is a 10%

) probability of a storm of this
Mo 104177 )b intensity striking in the next 10
I hree: 178-209kmh years.
I Four 210-249kmh ° © 100
I Frve: 250+ kmh -

Datum: WGS84. Map data source: UN Cartographic Section, Global
Discovery, FAO, Smithsonian Institute, Pacific Disaster Center,
UNISYS, Munich Reinsurance Group

ters

All Natural Hazard Risks

The bar chart below show the degree of exposure to
natural hazards and the percentage of area affected.
Tsunamis and storm surges are a threat to coastal regions,
particularly gulfs, bays, and estuaries. The flood hazard
results from river floods and torrential rain. The hazard of
dryness and drought is caused by major deviations from
the nomal amounts of precipitation. The frost hazard
depends on the elevation and the latitude.

0% area of country affected 100%
Earthquake
[ \'caric Eruption
- Tsunami
[ o Storm
l Storm Surge
I Fiood
Drought
Hazard risk

e O

(c) 2006, Munich Reinsurance Company, Geo Risks
Research Department

The names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations Map Ref: OCHA_TON_Hazard_v1_070628

Hi i . UN OCHA
X 2.5.7 TONGA: Natural Hazard Risks

2-35



T r A TN —

Emergency Response Coordination Centre (ERCC) -DG ECHO Daily Map | 17/01/2022

European

Tonga and Pacific Ocean | Volcanic eruption and tsunami Commission

The Hunga Tonga-Hunga Ha'apai undenvater volcano started NS T e K Vokanolocation |
erupting on 20 December 2021. m<osm EEi-i5m Toonara TRAVEL TINE
On 13 January 2022, a new Intense explosive phase n, 0S-1m ElLT4m AC Colasavon

began,

,leading to a large eruption on 15 January at 4.27 UTC (17.27
local time), which triggered tsunami waves that have been
reported in several countries of the Pacific Ocean, particularly
Tonga, Fiji, Samoa, Vanuatu, Solomen Islands, USA, Mexico, Peru
and Chile.
The eruption generated an ash plume 19.2 km high, and the
ashfall reached Tonga (particularly Tongatapu Island) and the
islands of Vatoa and Ono-i-Lau in Fiji. The activity of the volcano is
still ongoing.

:As of 17 January, two people are reportedly missing in Tonga,
}although the estimation of casualties or damage is not yet
£ detailed, as communication routes have been disrupted. Two n
fatalities occurred in Peru, while in Japan, national authorities \_ukm

—_n 15 min

Tocation | Measured tsunami
v |height at significant . Plate boundaries

) Jlocation
Soue: EIC 8850 Country border

! reported several evacuations and two injured people.

{The Copemicus Emergency Mapping Service EMSRS58 was -
activated on 15 January for Nukualofa and Lifuka Islands of .~
7

e _
MORPHOLOGY CHANGE DETECTION

2022 15

«© European Prion, 2022. Mep

Hd . ECHO
2.5.8 Tonga and Pacific Ocean Volcanic Eruption and Tsunami

Rarotonga
COOK ISLANDS
0.9 m

Nuku‘alofa
TONGA
1.2 m

QOuinné
New Caledonia
FRANCE
1.13 m

H# . ECHO

2.5.9 Tonga and Pacific Ocean Volcanic Eruption and Tsunami ($4K[X])
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29.2

Tsunami Inudation area due to
Hunga Tonga— Hunga Ha'apai submarine volcano explosion in 2022

Map: Ministry of Lands, Survey, Natural Resources, and Environment

Satellite Image: Japan International Cooperation Agency

Hi84 : Prof. Cronin & Tonga Geological Services D7 — % % 1\ T JICA F#A R 23ERK

2.6.1 2022 5 HTHH XIUERIZ X 2 EBERE/K&EFEK
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Legend
B nundatea Area

Hi#i : Tonga Geological Services

2.6.2 20224 HTHH XU IC X 3 8K /KEFEILKEK 1

Kanokupolu & Ha'atafu Village

Legend

+  Haatafu2_Traverse
o Ha'ataful_Traverse
©  Niwa Traverse

©  Otuhaka Traverse

I inundated Area

8t : Tonga Geological Services

X 2.6.3 20224 HTHH kLB IZ & 2 R IE/KEGEHEIERK 2
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Kolomotu'a

Legend

¢ Sopu - Kelomotu'a Traverse
I inundated Area
¥ o

HiHi : Tonga Geological Services

2.6.4 20224 HTHH X UERIZ X 5 8B /KEFEVERK 3

Patangata Village

t Legend

¢ Patangata Traverse

I inundated Area
4 '

Hi#l : Tonga Geological Services

B 2.6.5 20224 HTHH & [LEHIZ K 2 EEIR/KEFEIEKE 4
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0 2,500 5,000 10,000 m

Tongatapu Island Tsunami Runup Height Map

Sourece: Field Survey conducted by Prof.Cronin and Tonga Goverment
Satellite Image: Japan International Cooperation Agency

Map: Ministry of Lands, Survey, Natural Resources, and Environment

| 9.3

- Tsunami Flow Height (m)

Hi8f : Prof. Cronin & Tonga Geological Services D7 — % % F\ T JICA FHZE M A3MERL
2.6.6 EEH E&mOSTH
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THBY . KIEKOEIT, v~/ =F 22— R 58 OHUENRAE L-, HUEHBLE LTid, Wbk
LN EDDH-EWEL LAL, FEAE RN EEZLND, A T BT 2022
F1AIBBHENS 20228 1 A 17 HETOMBNE L ZOBMEAK 2.6.7 1277, o, TOHIE
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o

Magnitude

o OOOOOOOO 7+

<> Non-Earthquake

Higl : USGS WEB ~X— < https://earthquake.usgs.gov/earthquakes/

2.6.7 HUERANE L HME (202241 H 13 H~17H)

#2.6.1 HUERAERZKROHME (202241 H 13 5~17R)

time latitude [longitude [depth mag type
2022-01-17T20:57:58.159Z -20.8468| -175.51 10 4.6|earthquake
2022-01-17T20:29:49.092Z -20.5484] -175.57 10 4.5|earthquake
2022-01-17T18:23:09.595Z -20.8249| -175.348 10 4.6|earthquake
2022-01-17T16:41:27.784Z -20.7853| -175.396 10 4.7|earthquake
2022-01-17T15:57:59.917Z -20.7213| -175.37 10 4.4|earthquake
2022-01-17T14:16:13.738Z -20.6861| -175.478 10 4.5|earthquake
2022-01-17T13:15:02.936Z -20.878| -175.342 10 4.5|earthquake
2022-01-17T11:59:26.704Z -20.8604| -175.469 10 4.4]earthquake
2022-01-17T07:48:48.134Z -20.5985| -175.515 10 4.6|earthquake
2022-01-17T07:26:07.929Z -20.5593| -175.673 10 4.5|earthquake
2022-01-16T16:07:43.141Z -21.4629| -176.195| 137.29 4.6|earthquake
2022-01-16T16:02:08.468Z -20.7446| -175.526 10 4.5|earthquake
2022-01-16T15:50:05.981Z -20.7658| -175.462 10 4.5|earthquake
2022-01-16T14:50:54.677Z -20.6663| -175.703 10 4.5|earthquake
2022-01-16T11:42:04.235Z -20.6055| -175.532 10 4.7|earthquake
2022-01-16T10:45:07.511Z -20.6635| -175.466 10 4.5|earthquake
2022-01-16T10:00:49.269Z -20.5775| -175.592 10 4.5|earthquake
2022-01-16T05:46:18.410Z -20.6059| -175.417 10 4.7|earthquake
2022-01-16T03:55:13.907Z -20.6021| -175.449 10 4.5|earthquake
2022-01-16T02:24:37.770Z -20.8784| -175.456 10 4.8|earthquake
2022-01-16T01:22:16.176Z -20.7603| -175.489 10 4.7|earthquake
2022-01-15T18:11:29.058Z -20.6798| -175.446 10 4.9|earthquake
2022-01-15T13:43:37.809Z -20.6861| -175.28 10 4.6|earthquake
2022-01-15T09:51:46.774Z -20.7882| -175.349 10 4.4]earthquake
2022-01-15T05:30:17.706Z -20.7459| -175.527 10 4.7|earthquake
2022-01-15T04:40:37.335Z -20.7239| -175.452 10 4.8|earthquake
2022-01-15T04:14:45.000Z -20.546] -175.39 0 5.8|volcanic eruption
2022-01-15T04:13:01.763Z -20.7763| -175.581 10 4.7|earthquake
2022-01-15T04:07:53.837Z -20.8057| -175.453 10 4.7|earthquake
2022-01-14721:16:48.952Z -22.0678| -174.361 10 4.9|earthquake
2022-01-14701:08:39.043Z -20.4601| -175.493 10 4.7(earthquake

Hi#it : USGS https://earthquake.usgs.gov/earthquakes/
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Evaluate the eruption activity of 21 Holocene volcanoes™
based on their eruption history.

oo, [ 2001 100 comry e

Lobs

1985] 1946 1543 1935 1929) 1912 1687 1888 1867, 1853) 1814

2008
2008
Cuacon | | 1a7s| 1873
i | 1974 1957 18s1| 1939 1906 1848
2001
I | 8% | | | 1730]
o | Tweeal s w2 | | | | | | | | |
2019 ‘955; I‘ﬁ\l 1973 1967| 1854| 1886 15?5: 1858 'IESZl WSSIl 1781
1BAT
2022 2015|2004 19sa| 1906 1ems| 1esa| 1e47] 1m4s| | 1792 vtma
B [ | 1936 1933 1327 1888 1877 [ | | | ||
ungaMaspal | 2021) 2014] 2009 1988] 1937 1912 | | | [ | | [l
|07 | 1993] 1923 1911
1932 1907
Active Volcanoes M1 | *Extract especially active volcanos listed in the
= VEI 2 " . o w .
Inactive volcanoes weis| country list on the Smithsonian Institution
VEI 4

Global Volcanism Program

* 5 eruptions with VEI 3 or higher and 38 with VEI 2 since the 19th century

« Hazards caused by past eruptions above VEI 3 should be estimated as
equivalent to the 2022 Hunga Tonga-Hunga Ha'apai eruption.

« Eruptions affects residential areas are judged to occur more than once every
100 years.

Evaluate the eruption activity of 21 Holocene volcanoes*
based on their eruption history.

West Mata VEI @ @ a °]

--=-West Mata
“Tafu-Maka
+eeasNiafo'ou
Curacoa
17 4
Fonuale:
LD LT S —— T R —
= [&] Unnamed
g 19 @ % Late
t 19 @ Home Reef
© e L 2 o Sl S
Foniafoan B ST G W W WSS —
Hunga Tonga-Hunga Ha'apai. 204
hnamed(d Q Fonuafo'ou
Unnamed(2) , 1 @ @ mnungaram-uungana'apa\
e z 214 - . . e R i __ A
" Unnamed
22

1800 1850 1900 1950 2000 4F
* 5 eruptions with VEI 3 or higher and 38 with VEI 2 since the 19th century
* Hazards caused by past eruptions above VEI 3 should be estimated as
equivalent to the 2022 Hunga Tonga-Hunga Ha'apai eruption.
« Eruptions affects residential areas are judged to occur more than once
every 100 years.

il . N YIEEBS A VA —IC L5k
X 3.2.3 kAU EBDOKILNE K OSERE DR R
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Output to Group C:
List of volcanoes in Tonga that can generate tsunamis

Volcano Name Location Last Eruption :;r;ary Vel Latitude(") Longitude(") 5:;’3"0"
Lobster Northwest Lau Basin Unknown - Evidence Uncertain Submarine 15333 S 176.283 W -1500
Dugong Northwest Lau Basin Unknown - Evidence Uncertain Submarine 15431 S 175.725 W -1170
Niuafo'ou Tonga Ridge 1985 CE Shield 156 § 17563 W 260
Tafu-Maka Northeast Lau Basin 2008 CE Submarine 15878 S 17423 W -1400
Niuatahi Northeast Lau Basin (Tonga) Unknown - Unrest / Holocene Caldera 15379 S 174.003 W -1270
West Mata Tonga Ridge 2009 CE Submarine 151 S 173.75 W -1174
Tafahi Tonga Ridge Unknown - Evidence Uncertain Stratovolcano 1585 S 173.72 W 560
Curacoa Tonga Ridge 1979 CE Submarine 1562 S 17367 W -33
Fonualei Tonga Ridge 1957 CE Stratovolcano 18.023 S 174317 W 188
Unnamed Tonga Ridge 2001 CE Submarine 18325 S 174365 W -40
lLate Tonga Ridge 1854 CE Stratovolcano 18.806 S 17465 W 540
Home Reef Tonga Ridge 2006 CE Submarine 18992 S 174775 W -10
Lateiki Tonga Ridge 2019 CE Submarine 1918 S 174.87 W 43
Kao Tonga Ridge 1847 CE Stratovolcano 19.668 S 175.016 W 1009
Tofua Tonga Ridge 2022 CE Caldera 1975 5 175.07 W 515
Fonuafo'ou Tonga Ridge 1936 CE Submarine 2032 S 17542 W -17
uj - ‘apai Tonga Ridge 2022 CE Submarine 20536 S 175382 W 114
Unnamed Tonga Ridge 2017 CE Submarine 20.852 S 175.55 W -296
Unnamed Tonga Ridge Unknown - Evidence Credible Submarine 2115 S 17575 W -65
Unnamed Tonga Ridge 1932 CE Submarine 21338 S 175.65 W -68
Unnamed Tonga Ridge Unknown - Unrest / Holocene Submarine 248 S 177.02 W -385

Hill . BN KEEREES A v A—I2 L&
X 324 U HBEBOKLRSY
3) HhEME

WEWEOHBMEER OB X v 7 %X 325, I[TRT, Znb, 1913 FLBEEEOMBEOTERN H
D, ZOHFTHREIQREERZL7-0TEE255 MSOLLEOHIEIZ, S§EILFAEL TWD, 1t
T, HEMEE ORARREMEIZIEFICREVWE S X D,

Hillt : USGS https://earthquake.usgs.gov/earthquakes/

X 3.2.5 FUHEIDMIS L EOHBRANME LKA (1913 £~2022 £F)
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#2322 bUHRABOMTS L EOMBRARZ LB (1913 £~2022 5)

time latitude [longitude |mag magType |place type

1913-06-26T04:57:18.290Z -20.68| -173.808 7.79|mw 111 km SSE of Pangai, Tonga earthquake
1917-05-01T18:26:20.360Z -31.195| -176.653 8.2|mw Kermadec Islands region earthquake
1917-06-26T05:49:44.390Z -14.996| -173.27 8|mw 120 km NNE of Hihifo, Tonga earthquake
1917-11-16T03:19:35.760Z -29.849] -177.839 7.5{mw Kermadec Islands, New Zealand earthquake
1919-01-01T03:00:34.460Z -19.318] -178.08 7.8|mw Fiji region earthquake
1919-04-30T07:17:16.970Z -18.322| -172.442 8.1|mw 166 km ENE of Neiafu, Tonga earthquake
1928-03-16T05:01:05.850Z -22.36] 170.395 7.56|mw 274 km ESE of Tadine, New Caledonia earthquake
1948-09-08T15:09:14.220Z -21.222| -173.891 7.5/mw 110 km E of E#thonua, Tonga earthquake
1950-12-14T01:52:54.230Z -19.705| -175.874 7.8|mw 159 km W of Pangai, Tonga earthquake
1955-02-27T20:43:27.880Z -28.336] -175.599 7.52|mw Kermadec Islands region earthquake
1956-05-23T20:48:32.710Z -15.434] -178.803 7.6|mw 144 km SSW of Leava, Wallis and Futuna earthquake
1963-12-18T00:30:05.470Z -24.749| -176.844 7.6|mw south of the Fiji Islands earthquake
1975-10-11T14:35:15.000Z -24.894] -175.119 7.8|ms south of Tonga earthquake
1975-12-26T15:56:38.700Z -16.264] -172.467 7.8|ms 146 km ESE of Hihifo, Tonga earthquake
1976-01-14T16:47:33.500Z -28.427] -177.657 8|ms Kermadec Islands region earthquake
1977-04-02T07:15:22.700Z -16.696| -172.095 7.6|ms 199 km ESE of Hihifo, Tonga earthquake
1981-09-01T09:29:31.540Z -14.96( -173.085 7.7\ms 133 km NE of Hihifo, Tonga earthquake
1986-10-20T06:46:09.980Z -28.117] -176.367 7.7{mw Kermadec Islands region earthquake
1990-03-03T12:16:27.960Z -22.122| 175.163 7.6/mw south of the Fiji Islands earthquake
1994-03-09T23:28:06.780Z -18.039| -178.413 7.6/mw 240 km E of Levuka, Fiji earthquake
1997-10-14T09:53:18.150Z -22.101) -176.772 7.8|mwb 192 km WSW of Haveluloto, Tonga earthquake
1998-01-04T06:11:58.970Z -22.301] 170.911 7.5|mwc southeast of the Loyalty Islands earthquake
2002-08-19T11:01:01.190Z -21.696] -179.513 7.7imwc Fiji region earthquake
2002-08-19T11:08:24.310Z -23.884] 178.495 7.7\mwc south of the Fiji Islands earthquake
2006-05-03T15:26:40.290Z -20.187] -174.123 8|mwc 47 km SSE of Pangai, Tonga earthquake
2007-12-09T07:28:20.820Z -25.996] -177.514 7.8|mwc south of the Fiji Islands earthquake
2009-03-19T18:17:40.470Z -23.043] -174.66 7.6|mwc 191 km S of E#honua, Tonga earthquake
2009-09-29T17:48:10.990Z -15.489| -172.095 8.1lmwc 168 km SSW of Matavai, Samoa earthquake
2011-07-06T19:03:18.260Z -29.539] -176.34 7.6|mww Kermadec Islands region earthquake
2018-08-19T00:19:40.670Z -18.1125| -178.153 8.2|mww 267 km E of Levuka, Fiji earthquake
2018-09-06T15:49:18.710Z -18.4743| 179.3502 7.9|mww 45 km S of Levuka, Fiji earthquake
2021-02-10T13:19:55.530Z -23.0511| 171.6566 7.7|mww southeast of the Loyalty Islands earthquake
2021-03-04T719:28:33.178Z2 -29.7228| -177.279 8.1|mww Kermadec Islands, New Zealand earthquake

Hi Bt . USGS https://earthquake.usgs.gov/earthquakes/ & ¥ JICA FHA 23 ERL

4) BFNT—F

AT, A7 a0 nNEFERELTRBY ., BHETEMLIAET S, NOAA @ IBTrACS (2
AL, 1947FELE N E TEED BB LT ) =B b A 7 a0t 7, T
V=3 EIZ 17l H 0., ERRYA 7 a N 54EIC 1EIIREL TV 5,

8 #H7 32Y—%, Saffir-Simpson Hurricane Wind Scale (2325 < BV RKIEDO K CThHh D, A7 2V —3 1T KJEE
50~57m/s, BT T U —4 [T KEH 58~69m/s & 72 2 BGEHRSUE THRZRPCENFEAET D FTHEMED @V,
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HidlL : https://www.ncdc.noaa.gov/ibtracs

X326 bPorAHEXTERAZ@ERLEZYA 702 (1947 FE~2022 45)

Q) KILPEERE OfFEHT
1) fENTHIE

a. HER IR OFE

s WRETV

AFH TEKUMEREORIRET L L LT, a— MoBEmgREZET S (K32.7) . BN
XEEERIT R DMEHERICESE, 20224 1 1 O HTHH KK L 23S 2 BB TE 5 &
O\ 2=V ORRITYA =T ZRGE L FEEE Skm, KAL A ROFKEE 30~90m &9 5,

H

—

R=§9~0\0m

R : distance from the burst center [m]
H : Maximum rise [m]

il - ENZEEE S A VN —E B
X3.2.7 BEEBEFROREA A—VH

3-8



P T KRR OB X5 S K EEIUFZETCLN RS (T HAE - a2

S SE-INII
WEO KL KOFAEME & IOV T, ERNXKEZESA LV AA—IZI VBRI TS
(X 3.2.8) . ZHIUT LD EK 200 FEDORNZABIOME K & [FFRE O K LIE X (VEB LLE) 28 6 [H13
ELTEY., 5% ERBAEO KL KB ET DAREENR D D,

Evaluate the eruption activity of 21 Holocene volcanoes*
based on their eruption history.

VEI ® @°°|

; @_ . ' @ .- aJMl\i
16 o
17 4
Ll | B I e it e @@. * Fomuaie
c O .
w2 @ o
wle & ooo 0&e®.
o] ® ) 1) &
0 D B S h—
21 4 . L ] Unnamed
22
1800 1850 1900 1950 2000 &£

« 5eruptions with VEI 3 or higher and 38 with VEI 2 since the 19th century

* Hazards caused by past eruptions above VEI 3 should be estimated as
equivalent to the 2022 Hunga Tonga-Hunga Ha'apai eruption.

* Eruptions affects residential areas are judged to occur more than once
every 100 years.

i EN SRR S EE
X 3.2.8 ko HEDDIEEDKILNEKOEE DBIRRER

Fo. FOAEBOKINO—EZ2FEK 32317, Zanb 21 kil 9 Kilsigdkiln & 72 -
THEO . KIIVEERE O AEFTRRIEIIEHR TE VWS F 25, AEE TR, bRk ILD
Ly WED IS Ay v af@ENICE TN, N X TE~DRBEBRREWEZSZ 6D 8 kL%
wGE U CHIE R 2 £ d 5, FHRERE T2 KIUALEZ X 3.2.9 1277,

#323 bUAEEOXL—E

E U/ REEE 353 (RS
P gos) iz /5°3 >-3
Kl BipT RAIEK KIWLWF A | (degree) (degree) (m)
Lobster Northwest Lau | Unknown - Evidence | oy aine | 15333('s | 176283 | W | -1500
Basin Uncertain
Dugong Wioitiprestilem | Wi - IBmenes | coome | 154910 9| 955w | 105
Basin Uncertain
Niuafo'ou Tonga Ridge 1985 CE shield 156 S| 175.63| W 260
TafuMaka | RIS o008 CE submarine 1537] s | 17423| W | -1400
Niuatahi Northwest Lau | Unknown - Unrest /| . jor, 15379] S | 174.003| W |  -1270
Basin (Tonga) |Holocene
West Mata Tonga Ridge 2009 CE submarine 151(S| 173.75| W -1174
Tafahi Tonga Ridge Unknown - Evidence stratovolcano 15.85| S 173.72| W 560
Uncertain
Curacoa Tonga Ridge 1979 CE submarine 1562 S| 173.67| W -33
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7 7 =
Kili Ll AR kuﬁi’ 7 (d;?g;%e) (d%g;%e) '(E]mé)i

Fonualei Tonga Ridge 1957 CE stratovolcano | 18.023| S | 174.317| W 188
Unnamed1 Tonga Ridge 2001 CE submarine 18.325| S | 174.365| W -40
Late Tonga Ridge 1854 CE stratovolcano | 18.806| S 174.65| W 540
Home Reef Tonga Ridge 2006 CE submarine 18.992| S | 174.775| W -10
Lateiki Tonga Ridge 2019 CE submarine 19.18| S 174.87| W 43
Kao Tonga Ridge 1847 CE stratovolcano | 19.668| S | 175.016| W 1009
Tofua Tonga Ridge 2022 CE caldera 19.75| S| 175.07| W 515
Fonuafo'ou Tonga Ridge 1936 CE submarine 20.32( S 17542 | W -17
Hunga Tonga- | oo Ridge  |2022 CE submarine | 20.536| S | 175382 W 114
Hunga Ha'apai

Unnamed?2 Tonga Ridge 2017 CE submarine 20.852| S 175.55| W -296
Unnamed3 Tonga Ridge gnknown = BT submarine 21.15( S 175.75| W -65

ncertain
Unnamed4 Tonga Ridge 1932 CE submarine 21.338| S 175.65| W -68
Unnamed5 Tonga Ridge gnknown - Uizt submarine 2481 S| 177.02| W -385
olocene
[0 s, 5 dHsg e 32400
Hill - ENEZE S A N —EE
.(1 ) pnnamed1

(2)Home Reef
. -

(3) Lateiki
@

Tonga

(5) Unnamed?2
(<]

(6)Unnamed3

@
(7)Unnamed4

(4) Fonbafo'ou
o :

@ (0)Hunga Tonga-Hunga Ha'apai

Nuku'Alpfa
Nuk@lofa

una \

Map: Copyright OpenStreetMap contributors

0 25 50

100 km

Hi g : JICA FRZAMVERK

3.29

FERALUMER
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b. Bt ik

T T B HRGUTYRE U7 AT 7L C 2022 4F 1 A OWEKIZ K D EE OFBEHEZ1T 5, @i
EF ML, STOCZ WS, HAL 725 STOC EF/MICHOWTIL, ENIEEE SO TR RFa
NER L vt s N7 VEER LR,

STOC-ML I, HERIZ & B FiikiEdh 2 559 5720 0, FHoKEILl 2 H Lz % =%kt T /LT
D, EOHEW CITFF RTINS BVIEELE 725 2 EBUERDOIFIEIZ LY 302> TN D72,
KVLE7R 82 s 3 2B OFHRIZIE STOC-ML Z @ H3 %,

c. BAEAEHTZRATE

HELM—E 2 324177,

#3.24 FHESLRME

HE B
Regionl (15# (K1450m) A v =) : bW LU FHED
\ \ Region2 3% ($990m) A v =) : b HHXTE, U7 BEI
Ay ¥ 2 AL ; p - — -
Region3 (1% (K130m) Av i =) : b AETE, =UT BEID
Regiond (13F) (K 10m) A v =) @ b AETE, = U7 EiiHHEE
it Fik STOC-ML (Tomita and Kakinuma, 2005)
SF S 2022 4F 1 A 15 H Hunga Tonga-Hunga Ha’apai ‘K [ CHAE U 7208 KIZRE 5 K
PRRFET L
2/ (Hunga Tonga-Hunga Ha’apai ‘K ILIDOALE T, 48 Skm, KRN _E5S-8 30m D
I % B E)
Hi T 4t ﬁitjﬁ%@ﬂﬁﬁ??— A ZH1Z,90m A v o fEIE, 30m A v ¥ afBRlc T B
&P & BN
WAL SR M.S.L. CEEfEf KAL) +0m
e HIERFE A% ¢ 5 R
AR IRFFRIRRAR S« Be/)s 0.01sec
Z DAt W&y - L

H L : JICA FAAIVERR

® Tomita and Kakinuma: Development of Storm Surge and Tsunami Numerical Simulator STOC Considering 3-
Dimensionality of Seawater Flow and Its Application to Tsunami Analysis, Report of Port and Research Institute, Vol.44,
No.2, pp.83-98, 2005.
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Region2(3 arcsec.) Region3(1 arcsec.)

e

Region1(15 arcsec.)

Elevation{m}

B --1300 Bl o-s00 [ Jo-w0
I 1500 --1200 [ -e00--s00 [ Jio-20
I 1200 --1i00 [ so0-—400 [ Je0-20
Bl -o0--i000 [ -s00--300 [0 30-40
B -o00--s00 [ -o00--200 [0 0-s50
B ooo--e00 [ zo0--00 [ so- 00
Bl o0 w0 B o0 - 20

HL : JICA FAEMIVERL
3.2.10 FHEM#HFET L

. 23 Satellite Image: Japan International Cooperation Agency

E
mis W28 I . ' ..
Wzl W3

Bl ¢ JICA SR {ERL
X 3.2.11 HREEETT IV
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d. Bt — A

BAEIFAT r — 2 TR DEBY Th 5,

# 325 BMEMRT—R

Source CASE Volcano name Tsunami Source Structure Minimum Region
Volc0-1-1 |Hunga Tonga-Hunga Ha'apai
Volcl-1-1 |Unnamedl
Volc2-1-1 |Home Reef o regd-1(Tongatapu Island
Volc3-1-1 |Lateiki EXItStlﬂg Seawall i
Vored- 1T TFonuate 1/3sec grid
olc4-1- onuafo'ou (Tongatapu Island)
Volc5-1-1 [Unnamed?2 (10m grid)
Volc6-1-1 |Unnamed3
Volc7-1-1 |Unnamed4

R=5km. H=30m

Volc0-1-2 [Hunga Tonga-Hunga Ha'apai
Volcl-1-2 |Unnamedl

Volc2-1-2 [Home Reef reg4-2(Eua Island)
Volc3-1-2 |Lateiki .
Volc4-1-2 |Fonuafo'ou - 1/3sec grid
Volc5-1-2 [Unnamed?2 (10m grid)
Volc6-1-2 |Unnamed3

Volc7-1-2 |Unnamed4

Volc0-2-1 [Hunga Tonga-Hunga Ha'apai
Volcl-2-1 |Unnamedl

Volc2-2-1 |Home Reef o regd-1(Tongatapu Island

Volc3-2-1 |Lateiki Exitsting Seawall i

Volc4-2-1 |Fonuafo'ou 1/3sec grid

VO‘ =110 o (Tongatapu Island) i
Volcanic | [-name (10m grid)

Volc6-2-1 |Unnamed3

Volc7-2-1 |Unnamed4

Volc0-2-2 [Hunga Tonga-Hunga Ha'apai
Volcl-2-2 |Unnamedl

Volc2-2-2 |Home Reef reg4-2(Eua Island)
Volc3-2-2 |Lateiki .
Volc4-2-2 |Fonuafo'ou - 1/3sec grid
Volc5-2-2 [Unnamed?2 (10m grid)
Volc6-2-2 |Unnamed3
Volc7-2-2 |Unnamed4

Tsunami R=5km, H=60m

Volc0-3-1 [Hunga Tonga-Hunga Ha'apai
Volcl-3-1 |Unnamedl

Volc2-3-1 [Home Reef o regd-1(Tongatapu Island
Volc3-3-1 |Lateiki Exitsting Seawall i
Volc4-3-1 [Fonuafo'ou 1/3sec grid

0 (Tongatapu Island)
Volc5-3-1 |Unnamed? (10m grid)

Volc6-3-1 |Unnamed3
Volc7-3-1 |Unnamed4

R=5km. H=90m

Volc0-3-2 [Hunga Tonga-Hunga Ha'apai
Volc1-3-2 |Unnamedl

Volc2-3-2 |Home Reef regd-2(Eua Island)
Volc3-3-2 |Lateiki .
Volc4-3-2 |Fonuafo'ou - 1/3sec grid
Volc5-3-2 [Unnamed?2 (10m grid)
Volc6-3-2 |Unnamed3
Volc7-3-2 |Unnamed4

H L : JICA FAAIVERR

2) FRMTRER

RE XV IRITHRERO— Bl 2" d, R TOFREBERICOVTIE, S BEENIHERT 5,

32,12 205, KILPEHERIZ, KA HICIRIE R RIS MEE T D 720, FRic ki
WE OB AN E, X 3213 KX 3.2.14 K0 X7 7 a7 7 Tk, b A¥ 7EBOILHERNIC
AZE 3 5 HTHH K ILU<° Unnamed2 K ILIZ X AR OEENRKRENEWVWR D, —FH, =UT EAR
XTIZBWTIE, =7 BERAIZALE T 5 Unnamed3 &Y Unnamed4 ‘KILIZ X 2 HEE O 2N K
X\, 723, HTHH KII=° Unnamed2 ‘K (L%, o WX 7 ERKZERT D720, =07 B4 HX
TIZBWTITREN NS R T D,
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Maximurm weter level (m) R=Skm H=60m | Masimum water lovel (m) | R=Skm H=60m | Maximum water level (m) | R=Skm,H=60m
(B o005 J20.30 | volcO-2-1 Striwl | B 0s-08 [ J20.30 | volot=2-1 Strhbwt | W 00-05 [ 2030 | volo22-1.StMwl
i-usrm 3040

w0 [ o310 [ Jso0-40
0 1o 15 [ 4050 Hunga Tonga'. e Unnamedl [EdeaeEges  Home Reef
leomme | Hunga Ha'apai |Erszommso- | | rs-20 W 50|

| Maxiemum water lovel (m) | R=Bk H=60m

| Masimurm water level (mb | R=SkmH=60m Maximum water level (m)  R=Skm H=60m
I 0055 [ 20.30 | volcd-2-1.StrMwl B o005 J20-30 volod-2-1_StrMwl | co.05 [ ]20-20 | volcS-2-1 StMwl

B os-10[_J30.40 L oL Elcs-10[_J30-40 | 0510 [ 30-40

] 15-1s [ 40-50 ateiki — RN ? | B 10 15 @ 40-80

sz Mse- | (20 so- * Fonuafo’ou | vs20 W so- Unnamed2

Maximum water lovel (m) | R=SkmH=60m
0005 ]20-30 | voloB-2-1.StrMwl
o510 [J0-40

S| Unnamed3

Hi i JICA A MI1ERL
£ 3.2.12 BKILDOFKRAKAMSHA (R=5km, H=60m)
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C i f : t ] l Maximum water level (m)
omparison or maximum water leve I o0-05 [ 20-30

oo

Distribution for each mesh I o5- 10 [J30-40 e -
[ 1.0-1.5 [ 40-50 0
(0)Hunga Tonga [ Jts-20 [l so-
-Hunga Ha'apai (1)Unnamed1 (2)Home Reef (3)Lateiki

H L : JICA S MERR
X 3213 X7 70778 5RRKMASA (R=Skm, H=60m)

Maximum Inundation Depth at Nuku‘alofa (R=5km, H=60m)

. . Inundation depth (m)
Comparison of Inundation depth I o005 [ 2o- gy il 5 ==
Distribution for each mesh B 0510 [ 20- 4.0 00m tenen oo
-1.0-1.5-4.0-5.0- li
(0)Hunga Tonga L1520 M s0-
-Hunga Ha'apai (1)Unnamed1 (2)Home Reef (3)Lateiki

(4)Fonuafo’ou (5)Unnamed?2 (6)Unnamed3 (7)Unnamed4

R

CA A MVER
32,14 X7 707 7IIBITERRKBAESH (R=5km, H=60m)

-

Hidt : JT
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Tsunami Arrival Time at Nuku‘alofa (R=5km, H=60m)

Comparison of Tsunami Arrival Time ~  ™meimi
Distribution for each mesh s B .
s 0w« Bl w20
[2c.2s [ eo-o0 [ 2%-x0

(0)Hunga Tonga
-Hunga Ha’apai (1)Unnamed1 (2)Home Reef (3)Lateiki

(4)Fonuafo’ou (5)Unnamed?2 (6)Unnamed3 (7)Unnamed4

i JICA A MIVERL
X 3215 X7 7u” 7B} bEERERESM (R=Skm, H=60m)

Maximum Water Level at Ohonua, Eua Island (R=5km, H=60m)

C 7 f i t | | Maximum water level (m)
omparison o maximum water leve I 00-05 [ 20-30

Distribution for each mesh B cs- o[ J30-40 ooy oo
[ 1.0- 1.5 I 40-50
(0)Hunga Tonga 11520 [ s0-
-Hunga Ha'apai {1)Unnamed1 (2)Home Reef (3)Lateiki

A - L

Hid - JICA AR
3.2.16 ARXTITEITBHERKALH (R=5km, H=60m)
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Maximum Inundation Depth at Ohonua, Eua Island (R=5km, H=60m)

. . Inundati (m)
Comparison of Inundation depth .o o:"lgthlzo .
Distribution for each mesh [ 0510 ] 20- 4ui ﬁ

= 10- 15-40 50-

(0)Hunga Tonga [ J15-20 [ so-

-Hunga Ha’apai (1)Unnamed1 (2)Home Reef (3)Lateiki

(4)Fonuafo’ou (5)Unnamed2 (6)Unnamed3 (7)Unnamed4

HHL : JICA FAAEMIVER
X 3.2.17 ARXTIERITDHREBAESFM (R=5km, H=60m)

Tsunami Arrival Time at Ohonua, Eua Island (R=5km, H=60m)

C(_'.)m{_aarigon of Tsunami Arrival Time g ™Fmisy . i i
Distribution for each mesh B e .
Cs-» Dl e Bl
Cnn Eow Wl
(0)Hunga Tonga
-Hunga Ha'apai (1)Unnamed1 (2)Home Reef (3)Lateiki

(4)Fonuafo’ou (5)Unnamed2 (6)Unnamed3 (7)Unnamed4

HiL « JICA S IERL
3.2.18 AHRX TR 5 EFEIERE S (R=Skm, H=60m)
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3) XREBEOMLERERORR

IINE COKLMEER ORI RE 5F 2 T, BEEONTF— RV OBRF 21T, 2022 4
HTHH kL & RBULOERE %2 L~ L 1 (L) OAF— R (— RxPR CTOR#EEITHIXR) L L
Bt D KR 7= D W B R S e % LA R IR

IREFEOVERMGEIL, X7 7877 TMSLA4m, AR X7 TMSLAR2m OFEI L0
H#ER LIV MSLA2m) KV b RIBICHEREPRERD T ENDND,

(R=5km, H=30m) (R=5km, H=60m) (R=5km, H=90m)

Muku'alofa Nuku'alofa Nuku'alofa
. 1200 . zm 1200
iy Max=1,2+0.8=2.0m £ 1000 Max=2.2+0.8=3.0m E 1000 Max=3,4+0.8=4.2m
Es ; E we = Euwm o
o g MR g e T 800
5 Ao 058 o ; | £ 54w o 5 oA a
£ o0ss  Existing Seawall Heightl 6~2.6m £ o» 0% Eyisting Seawall Height L6~ 2.6m % am I
S 0 M o e - = H Om - 2 H m m . H H = = a0 . =
% G %l Gl % G Gl g 4 & % “ e | wl g % % % 4
B e A "% ﬁv.;,’ N b, ., K ’ %, 4"'»," T, g, T,y
3, o, G CY % % b o, 2, B, o, 3 & :
£ 4 3
A % s,
L) L
%, e
= 5 The required height for Tongatapu Island is about 2-4 meters,
2 ® 2 @ | W E o 7
Ohonua Ohonua 5 Ohonua Max=11.5+0.8=12.3m
Max=5.0+0.8=5.8m s Max=8.0+0,8=8.8m - S T
e ] g i 7 8 i N ting s i
E w00 aehng seae ks E 100 Nowoisting scawall o0 T oy Mowsting seaua
T).» aon E E B0
L 6o KT o s
3 . || 5 5o
o 2 [ ] ® 2w
= oo . - m om . l 2. = e
) 0,‘:
N Y
"% <,- s % %
%,
% %
%, The required height for Eua Island is about 6-12 meters.
(] (1 2) 13) 4) 15) 6) " ™ 1) 21 3) 4 %) [L] (1] [+] 1) ) 3) (4 5

H i JICA FRAMIVERL
X 3.2.19 KILMEEREE OxR#E RO LERER
(3) HUEMEERE DT
1) TG
a. IR OEE

. KBHE

ARFEHTIE, 72U D HWERAFT (USGS) OMEL Z a7 L0 | 1913 FLIRICHAE L HUE
2B, F—AL T =Fa—F Mw) B EALE R -EE TS, il Lz B2 S SO HE
EXIGEE LT, W@ X7 A= 25 E L, WA 2 Ehid 5,

R GHIEE ORI E X Z X 3.2.20 1277 T, 72388, 1975 FLHTOHEIZ OV TIE, CMT ffeRE
DATEDIERD D72 WiE/NNT A =X DOFRENRHETHLHT20, MRNHORINT D,
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HiBE  JICA FREEFERL

X 3.2.20 EBIFEMEX

o ABHEOWIE/ T A —5 ORE

KRB OERWIE 2T W bT 2 1Ch-0 ., WiEmZ 1 KoMK E T4 5,

Wil 7 L OREIZY 72> TE, 3£ 2.6.1 D37 A —K % USGS OHiED ¥ v 710 | HigRFH AT
FEHEREAST O [RIFWTIE & R & L7 HUE O sEE) T FIE" ) (202043 H) . 2AFSO [HT
138 BT O M LA 2016'2) (2016 -9 )& & LT E LTz,

KRR CTRHRE LIZWiE /T A — 2 RO ASEh B /A 2 IR L 0 R,

USGS Earthquake Catalog: https://earthquake.usgs.gov/earthquakes/search/

WORTREE A R E Lo R O TR ) T, HUBFR AR HEEE A ¢ hitps://www jishin.go. jp/main/chousa/
17_yosokuchizu/recipe.pdf

12 R J3 R TR AT O RGBT, TARSZ ¢ https:/committees.jsce.or.jp/ceofnp/node/84
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1976/1/14 Mw 7.9 1976/1/14 Mw 7.9

Fault Model for Tsunami(D

1976/1/14 Earthquake (Mw7.9) ||| §
Latitude (° ) | Lat -28.29 | - L
Longitude () [ Long BUAE M o
Depth at Top (km) d 23] )
Length (km) L 83. 496 T
Width (km) W 83. 5 ! L§
Strike ) strike 189 - :::
Angle of Slope () dip 11 ”
Slide Angle * ) | rake n : s
Slip Amount_(m) D 2.41 |7 i
“Ument n o evs
Magnitude - 9 e
d| o oo
(nal w o
= Amount of
gl Lr ] e
wm High:0.77
o = Lowio37
-
e o s st s s i shck P ST | o Gt parted fr 8 mans rom e shock i w =
Fig. 7 1976/1/14Epicenter location and Fig.8 Distribution of ground deformationd
aftershock distribution of the earthquake %Calculated by Okada (1985) formula 42
Fault Model| for Tsunami(2) woss:smeso Model(D) [ e =
2006/5/3Earthquakes (Mw8. 0) .;L\ stttetCcCectctey [ T E 3
Latitude C ) | Lat -20.39 R B3y
Longitude * ) | Long -173. 56 W ors
Depth at Top (km) d 6.9 w oy
Length (km) L 49. 412 W ors
Width (km) W 147.74 " ors
Strike (° ) strike 222 " ors
Angle of Slope (" ) dip 19 1 ous
Slide Angle (* ) rake 117] W s
Slip Anount_(m) D 3.45 v ‘%
llnm_ent ™ g ;.‘ nn'_s /
Magnitude o avs
T v
t 2 007s
ar avs i
e deformation (m)
LA w Highi1ds
aw avs = Low:025
w ars
— Eseaiar
& Farthousikss gerarates for o month from & main shock o [T 200 ks ®  Earhgushes gen meonth frem & main shosk H -_ . 50 b
(— — J
Fig.9 2006/5/3 Epicenter location and Fig. 10 Distribution of ground deformation®
aftershock distribution of the earthquake #Caleulated by Okada (1985) formula 43

2008/5/3 Mw 80 e | 20087573 w0 =

Fault Model for Tsunami z TR
2006/5/3Earthquakes (Mw8. 0) B ]
Latitude (° ) Lat -20. 94
Longitude (* ) Long -174. 37
Depth at Top (km) d 6.9
Length (km) L 145. 139
Width (km) W 50. 298|
Strike (° ) strike 13
M:\e(_of)Slone dip 73 0
Slide Angle (* ) rake 81
Slip Amount (m) D 3.45
Moment
Magn i tude e 8 7
I+
|
Amount of
ground
deformation (m)
/  High:153
= low-077

’ . c:m:nmm.ew.mm.mm B e scnic] . :::‘-nlml"b-m-.l-hv‘r-i-wnh P T
Fig.3 2006/5/3Epicenter location and Fig. 4 Distribution of ground deformation
- ______| aftershock distribution of the earthquake #Calculated by Okada (1985) formula 44

Hi  JICA FAAMER
X 3.2.21 WrEET/L (1)
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2009/9/29 Mw 8.1

Fault Moldel for Tsunami®

v | 2008/9/28 Mu g1

2009/9/29Ear thquakes (Mw8. 1) FELt tefELEE
%Source: Baeven et al. (2010) E Bk
Fault@| Fault@)
Latitude (° ) Lat -16. 061 -15. 408
lLongitude (° ) | Lonmg | —172 234|-172. 382 qﬂ
Depth at Top (km) d 13 18]
Length (km) L 114.0/  109.0j
Width (km) W 28. 0| 90. 0|
Strike (° ) strike 352 175
Angle of Slope (* ) | dip 48 16|
Slide Angle (° ) rake 319 85|
Slip Amount (m) D 8. 6 4.1
Moment
Magnitude - 4 B
g Amount of
W ground
; deformation (m)
/ 2 m High:L6s
= Low:-1.64
Eoctar p—
®  Earthoussss gereraied for o morth from o wan shock . Wokm ®  Earthoushes penerated fiw 3 month fram » man shocs ) 0 ke
Fig. 11 2009/9/29Epicenter location and Fig. 12 Distribution of ground deformation3
aftershock distribution of the earthquake #Calculated by Okada (1985) formula 45

Fault Model for Tsunami@

2018/8/19 Mw 82 2018/8/19 M 82
2018/8/19Ear thquakes (Mw8. 2 T T E:
Latitude () | Lat 1833 e prEci:
Longitude (° ) | Long -178. 47 o
Depth at Top (km) d 489. 97| woows
Length (km} L 73. 46| 15 oved \
Width (km) W 157. 5| w ovs
Strike ° ) strike 18] 7w
Angle of Slope (* ) dip 69| w s
Slide Angle (* ) rake 266 o
Slip Amount (m) D 3.1 wr ous:
Moment 2 0w
Magnitude o 8.2 o v

|l

Amount of

ground
deformation (m)
™ High0.01

= Low-002

Fig 13 2018/8/19 Epicenter location and

Fartrasan gocaratad firw moveh from & mae ack

14 Distribution of ground deformation@

aftershock distribution of the earthquake

Fault Model for Tsunami® s s

¥Calculated by Okada (1985) formula 46

2021/3/4 Mw82

2021/3/4Earthquakes (Mw8. 1) E
Latitude (° ) Lat -29.21) [T == k23 & ki E
Longitude (° ) | Long -176.32 w as
Depth at Top (km) d 10 —
Length (km) L 109. 332 ¥ o0
Width (km) W 84. 06| " o
Strike (° ) strike 201 i avs
Angle of Slope (* ) dip 16 W s
Slide Angle (* ) rake 98| 1w a0
Slip Amount (m) D 3.87 w oy
Moment o
Magnitude M 8.1 2 ovs
] H d | 2 oo
+ h i
= uos
bl I Amount of
i = 0y | ground
s ‘Seformation (m}
€1 e ‘@ High:1.68
o 0oy / = Low:-0.58

- .

8 Earthoushes geemratad for & month fram & main shoch S

|

Eecanter

© Earthousnes gsmrntad for o month from + main shosk. | Pom o im)

-

Fig.15 2021/3/4 Epicenter location and

g.16 Distribution of ground deformation®

aftershock distribution of the earthquake

Higi : JICA FRZAMVERK
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b. Bt ik

BT PRI, KIUMEERE ERIC & L, 72720, =T OMERIEIC OV T, SEITS T
TR Z IR L TS I 2 b—2 g V&2 ERi LT,

c. BN AT

BAEMEHT ST S IR E R C & LT,

d. Bd#ftr or — =

BAERENT & — ZTIR DB Th D,

#3.2.6 EfEMENT S — R

Source CASE Volcano name Tsunami Source Structure Minimum Region

fault1976-11976/1/14 Earthquake
fault2006-142006/5/3 Earthquake(ModelD regd-1(Tongatapu Island
fault2006-22006/5/3E arthquake(Model @) Exitsting Seawall 1/3sec grid
fault2009-1 |2009/9/29 Earthquake (Tongatapu Island)

Seismic [faultz018-1 [2018/8/19 Earthquake (10m grid)

T . [fault2021-1]2021/3/4 Earthquake Past Seismic

s Ll fault1976-2 [1976/1/14 Earthquake Tsunamis

fault2006-12006/5/3Earthquake(Model®D) reg4-2(Eua Island)
fault2006-242006/5/3Earthquake (Model @) )
fault2009-2 |2009/9/29 Earthquake ) 1/3sec grid
fault2018-2 | 2018/8/19 Earthquake (10m grid)
fault2021-2 [2021/3/4 Earthquake

Hi#i - JICA R MIVERKL

2) FRMTRER

WE LV HTHER O —Hl %2773, R TOFRFERIZ OV TIX, Appendix 3-2 ([ZH#T 5.
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2009 2018 2021

Hi i JICA FRAE MI1ERL
X 3.2.23 KHUBRWIE DI KK H (R=5km, H=60m)
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Maximum Water Level at Nuku‘alofa (Past Earthquake)

Maximum water level (m)

Comparison of maximum water level g /" 0

Distribution for each mesh B 051003040 gy * = o mm e
1 10-1.5 [ 40-50
[ J1s-20 Ml 50-

2006/5/3 Earthquake (Model@) 2006/5/3 Earthquake (Model@)

1976/1/14 Earthquake

2009/9/29 Earthquake 2018/8/19 Earthquake 2021/3/4 Earthquake

Hih : JICA R MRk
X 3224 X7 707 7IlBITABRKMNSM HEETE)

Maximum Inundation Depth at Nuku‘alofa (Past Earthquake)

Inundation depth (m)

Cpmpar@on of Inundation depth I 0005 [ 20-20 il g
Distribution for each mesh B 05- 10 [ 30-40 gy = (i =i
[ 10-1.5 [ 40-50
[ J15-20 Ml so0-
1976/1/14 Earthquake 2006/5/3 Earthquake (Model)) 2006/5/3 Earthquake (Model(2)
.\.'f-* =M oS ™ oo
Bghns e Ol P
= ._.,;; b S - A sl
2009/9/29 Earthquake 2018/8/19 Earthquake 2021/3/4 Earthquake
4 @ ‘ i > (=
0 —~ B G
T “é = 7 @ e D e
e e o | i} | o or - \ e
£ g £
= 6 ﬂ‘ W | > e o , "’:j )
= % B A

Hi : JICA FAA MIVERL
X 3225 X7 707 7iIlBTARKNKRKESMA (HEHE)
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Tsunami Arrival Time at Nuku‘alofa (Past Earthquake)

Comparison of Tsunami Arrival Time ~  pemiimin o o oo

-3 [ w1

Distribution for each mesh B e e [l
(e — o — s
1976/1/14 Earthquake 2006/5/3 Earthquake (Model@) 2006/5/3 Earthquake (Model@)
S ‘ . A
SR ‘ '
= et ey =
o B A
2009/9/29 Earthquake 2018/8/19 Earthquake _@_21/3[4 Ear‘th_c_;gake__ -
- i |
5 o @ |
A e |
= = > &
11 - A
| " - |

Hi : JICA FAA MIVERL
X 3226 X7 7 v7 7B AEEBERESM (HERE)

Maximum Water Level at Ohonua, Eua Island (Past Earthquake)

Maximum water level (m)

C.omparlgon of maximum water level g " 2050 g e
Distribution for each mesh B o510 [ 20-40 o oo o i
I 10-1.5 [ +.0-50 S T REEy TR

[J15-20 M 50-
1976/1/14 Earthquake 2006/5/3 Earthquake (Model@)  2006/5/3 Earthquake (Model@)

2009/9/29 Earthquake 2018/8/19 Earthquake 2021/3/4 Earthquake

HR - JICA A FERL
X 3.2.27 AEBEXTITBITDERAMSHA (HERE)
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Maximum Inundation Depth at Ohonua, Eua Island (Past Earthquake)

v . Inundation depth (m)
Cpmpangon of Inundation depth 0005 20.50
Distribution for each mesh I 05-10[J30-40
[ 1.0-1.5 ] 4.0-50
[J15-20 M 50-
1976/1/14 Earthquake 2006/5/3 Earthquake (Model@)  2006/5/3 Earthquake (Model®)

2009/9/29 Earthquake 2018/8/19 Earthquake 2021/3/4 Earthquake

Hi i JICA A MI1ERR

X 3.2.28 AFRXTIZBITDHBRANERAESM (HEREE)

Tsunami Arrival Time at Ohonua, Eua Island (Past Earthquake)

Comparison of Tsunami Arrival Time = meeemawmeen et

Distribution for each mesh B W e B R
S e B

e

1976/1/14 Earthquake 2006/5/3 Earthquake (Model®)  2006/5/3 Earthquake (Model@)

2009/9/29 Earthquake 2018/8/19 Earthquake 2021/3/4 Earthquake

Hi i JICA A HI1ERR
X 3.2.29 AFXTIZRITHEBEDERESA (HEWE)
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3) XREEOMLERERORR

ZIE TOMBIEER OMNTEREZ 5 F 2T, MREREOLE RS DOMRTF 21T 5, mEICH
L7 M8 UL EDE 2t 5 & LT 5A OXPR#E O Kism # Frellrnd,
SHREREOVEREEIL. X7 7127 7 TM.S.L+13m AR X7 TMSL+HAmDE I LY |

X777 PIZBWTIE, BI#ERE LY (MSL+A2m) LRGSR L b - 0, Bo#E
THRUSHREZ R Z & XD,

Nuku'alofa Ohonua
h Existing Seawall Height 1.6~2.6m |
’é‘ 09 ’E\ 0.9
. = = 0.8 — -
=03 Max=0-5+0-6=13m =03 Max=0.6+0,8=1.4m
O 06 a8 W 06 059 oar
5 g-i 0.42 035 039 5 8'3 0.39 036 0.40 .
— o 0.29 - o
0.3 0.3
— f .
Q 07 o0 Q o7 0.05
. = 0.
T 0 - © 0 —
= “ 2, 2, % 2 ° = o %, % S
<, [ [ 2 < s <, . s EC % \)/y
2 3 3 <A e =3 2 3 3 2 & 2
Yo A o €9<0 \{% Ze \77@ <) \9% ) @@ % s,
% '
s, %49 74% 9»,,59 %,}9 75 . "’/7,59 %, 7% . % 1 ", ”’4%
(2 2 % e (2 2 S
%% e o 7 “ © %f@ K %o K K K % "o
%, %, 5, %
/. /=
% C) K6 )
(1) (2-1) (2-2) (3) (4) (5) (1) (2-1) (2-2) (3) (4) (5)

High  JICA SWAEFERL

X 3.2.30 HeEMEERE O EE R OVNERNE
4) =R
1) WRREDHT

X777y Tlid, 1991 4 X 0B Tl T\ d, £ 2T, 1991 025 2021 DAL
BT — 2 oxt LR iR a2 TV, FIfERZRE L <. ROz BE Lz, 72, TR
LRI AEE L&, W RAEZRE L, BE L2 miiiiim s oV Tk 3.2.31 (2R
T, Fio, REEELN O ERAIZ OV TR 3.2.7 1277,

TN, 1991 DD 2021 FEE T R U AR L7291 7 5 > O T, 2018 4 2 HIZkKEE
LA 7 m o D=2 B bR AR KR E WD LRG0 5,
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%5 Time Series of Nukualofa Storm Tide 2018 — X

60

L
(=]

| ] L [ L 1[

(]
(=]

Storm Tide (em)

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

HE - JICA A ERR
X 3.2.31 EEEAMEZ (1991-2021, X7 727 7)

#£3.27 KEEIIWRE—EER

Storm surge
Year Month Day Hour L Rank
deviation:cm

1997 3 8 15 25.78
1997 3 10 4 25.78
1997 3 14 9 25.78
1997 3 16 8 49.78 5
1998 12 26 2 47.15 6
2000 3 9 9 39.00 10
2000 4 7 21 25.90
2001 3 2 12 34.59
2002 2 19 1 39.20 8
2002 2 20 14 27.80
2003 3 13 5 39.03 9
2003 4 14 14 21.23
2006 2 13 11 28.36
2006 6 30 1 25.26
2009 4 4 23 56.31 4
2010 2 15 9 61.70 3
2010 3 16 20 37.50
2012 2 5 15 32.42
2012 2 14 5 26.22
2014 3 1 15 39.68 7
2015 3 21 18 25.97
2016 4 5 14 25.93

2018 o—# 2018 2 12 11 70.19 1
2019 2 8 11 29.56
2019 12 30 18 32.66
2020 4 8 18 64.82 2

L WINARZEAS B ORI NENL 23 360 & TE EAICE D
HiH - JICA S F1ERL
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2) FRNTHIE
a. MEHRIA 7 v ORE

AR U7z i R 2D TR R D . BBEEEZIT IV A /a2 @E LA 7 r o0
TERER AT 328 IR T, FAMITIX, £ 327 DT LMINARAENKE N E O ERGRITRE LTz,
1982 FFEDY A 7 a T A Yy ZITONTIE, RABPENHIZZ ED®E LT, £, Bl
BIZHWDY A 70y Oa—RSOREARERIZ, IBTrACSB 26 A L7,

#328 HEXNROYVA v BEKE

Storm Surge
Year Month Day Hour Deviation Rank

Cyclone Reasons for
NAME Selection

(cm)

2018 2 12 11 70.2 1 Gita Highstormsurge
deviation

2000 4 8 18 64.8 2 Harold ditto

2010 2 15 9 61.7 3 Rene ditto

2000 4 4 23 56.3 4 Lin ditto

1982 3 3 -  NoDATA - lsaac " OStOevere
Damage

Hih : JICA SR VERL

———01_2020_0402_HAROLD

= 02_2018_0209_GITA

N

— = 03.2010.0209_RENE
‘ ‘L N 04.2009.0402_LIN

05.1982.0227_ISAAC

Tongatapu

.....

1] 250 500 1.000 km

HL : JICA FHAEFIERR

3232 EHEXZEOV S 7 a—2

13 IBTrACS(https://www.ncei.noaa.gov/products/international-best-track-archive)

3-29



T A F LR — p

b. Bt ik

RN I O D AT T35 & I AR AT [RIER (2 STOC % FV 7=,

c. fEARHTIRATE

HEASM—E AR 3297 T, VA7 0y a—AZHEERICE D D720, Bl XV EHREE
IR U CRE Lic, @it EICHW R EET V&K 3.2.33 12737,

# 329 FHELKH (BE)

HHE RSN
Regionl (135F) (59 4050m) A > =) : A 7 v L FiEd
Region2 (4570 (9 1350m) A v =) : YA 7 o L FEEHiPH
bRk Region3 (15% (K 450m) A > =) @ A 7 v o HEHP
7 Regiond B (K 90m) Ay =) : b ATETE
Region5 (1 F ($930m) Ay =) b HETE
Region6 (13 %) (#J10m) A v =) : N HETE
fiEAT 5 STOC-ML (Tomita and Kakinuma, 2005)
N N AN 2 — > I
SHEH 4 s m 2018 ¥ —4 . 2020 ~=/L R, 2010 Lr—, 2009 U >, 1982 7 A % v

J

YA 7 ETT I

A7 PLKE - A 7 v a2 — X IBTrACS
KUES3Aii: Myers (1954) 14
P4 7 v L8R Kato (2005) 1

HFE R0 WAL RFZOMIE T — & & BB
TN SR M.S.L.+0m
) KA 70 DFRAE - K TRRICA DY TEE
ERG AR
FEM AL )E - &/ 0.01sec
Z DAt 1Y) BURGE =
High  JICA FAEFERL

14 Myers, V.A. (1954): Characteristics of U.S. hurricanes pertinent to levee design for lake Okeechabee, Fla.,
Hydrometeological. Rep., No. 32, Weather Bureau, U. S. Dept. Commerce, Wash D. C. 106p.

15 Kato, F (2005); Study on Risk Assessment on Storm Surge Flood, TECHNICAL NOTE of National Institute for Land and
Infrastructure Management, No.275
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Region4(3arcsec)

Reg_ionS{lSarcsecJ

+|

o 1w 20 wokm|
O —

Region1(135arcsec)

Region2(45arcsec)

Depth(m)

I - 1300 I 70060 [ Jo-10
[ 1300 - -1z00 [ -600--s00 [ J10-20
I 1200 - -1i00 [ -so0- 400 [ J20-30
I 1700 - -1o00 [ 00 - -300 [T 30 - 40
I 1000 - -oo0 [ 300 - -200 [ 40 - 50
[ ] 100 [ 50 - 100
| ] I 100 - 200

-000 - -500 [ -z00
-g00--700 [ -wo-o0

H i JICA FRAMI1ERL

X 3.2.33 FEHMEET L (FEE)

d. Bd#fEd - —

HAEFRHT o — 2 TR DB Th 5,

7 3.2.10 FEfENTr— A

AR
F 2207
BA%G ’T

2018 =X 2018/02/11 18:00 2018/02/12 18:00
2020 NEJL R 2020/04/08 00:00 2020/04/09 00:00
2010 LR— 2010/02/14 18:00 2010/02/15 18:00
2009 AV 2009/04/04 06:00 2009/04/05 06:00
1982 TAY Yo 1982/03/02 09:00 1982/03/03 09:00

Hil « JICA FAIVERL

3) MR

a. YA 7L OFEBEEER

B A 7 OFEMTHRE RO % X 3.2.34~([X] 3.2.38 (27”7,
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Deviation : Rank 1

Reproduction Calculation Cyclone Gita (2018) Storm Surge Tide Level

= Cyclone Route

"\ } Minimum Central Pressure
1 ‘ N 1000
s s =
e
.
ht'('ps:/,r’ea|’th0bservatory.hasa.gm}‘U | LI S A N
Jimages/91713/tropical-cyclone- 430 et 530 hpa
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+ : f
VANUATU e
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N ,,./" S
s \T “ N
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High  JICA SWAEFERL

M 3234 YA 7arP—% (2018) DEHEFEER

uction Calculation Cyclone Harold (2020) Storm Surge Tide Level

Deviation : Rank 2
Cyclone Route .
Minimum Central Pressure

sl
I
Minimum Central Pressure (hpa
o
£ 8 3
.
.
.
.
.
.
.
.
.

Rt - W —
R N o ‘ ; P
s shes W N Ge e ‘ oa0 ¢ * e 949 hpa
-2 “,7 S 3 i
h‘ft;:;s:/',r’earthL:rk:is.ervatory.nasa.gc;vdu W e . 20 ey
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HL : JICA FEAE MR
X 3235 V47 gL R (20200 OFERIERER
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Storm Surge Tide Level
Deviation : Rank 3
Minimum Central Pressure

Reproduction Calculation Cyclone Rene (2010)

Lt

s

Cyclone Route
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H L : JICA FAIVERR

3236 A 7o Lx— (2010) OEHRIAEKEE

Reproduction Calculation Cyclone Lin (2009)
' i Cyclone Route

7 175 17 o
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I e
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Wi JICA FRAEMI1ERL

Storm Surge Tide Level
Deviation : Rank 4
Minimum Central Pressure
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e e o .
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Reproductlon Calculatlon Cyclone Isaac (1982) Most Severe Damage

A C c|one Rout i
; — Minimum Central Pressure
i i = 1000
- Js82/3/2 800 ’ R =
¥ 4 o 380
1982/3/2 1200 J} E 90 &
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E o .
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fRAUE 930hPa) TH o722 LITIA T, A7 v B o A2 7ERllZS-< v L@iiL, b
VA T EAD DRI R U CEEN REFFIR X IAA T2 L E X bvb,

F7- . OEER A E LTI, A 7 e RIZBEREEREW O, ANE 20 5
WREL ool ZEx bivs,

P bZgETDE N AE TR L CREa—R L 85 & LCix, iERERTH-
e A r7uar7A4% 7 (1982) a—AThHhHEEZLND,
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e |
T e-Ukv'slofa
e

= 1 B | . .

i JICA FAAMI1ER
X 3.2.39 XRBYA 7ol Da—ADHE

5) HERmBIRZEORT
a. WGHA 7o O

ko B & 7B TOBMBREARIL, 1991 AL T 30 4R & 72> TRV | MR 22 % H e
LI OFFHAM & L TIEeemn, 1o T, 191 FEURIT R HE T RICEREL B2 E 2
LNLIA 7o ERH L. @SN REDHEEITO 2 & TRIHBITOT — 2 24> 2 & &7
5o

HMAEE L, Mo TETEOX 777 7 2dulb LT, 500km BANAZHMH LA 7
7 2DV T IBTrACS 22 B2, MBI & LTk, IBTTACS 77— X OHIT b o FZBWT
TINEBLRI S T IoAL TRV 1947~1990 4F & L EFIE 21T S #e b, POKET —# 20t
DIFFRAN LTz, i L7e A 7 e % #3.2.01, 1X3.240 1277,

# 3.2.11 HERBNREREEOOICHE L=V A 71 (1947~1990)

Cyclone Name Prescseur:zr?klmPa) Cyclone Radius (km)
1989GINA 995 154
1985DRENA 993 151
1982ISAAC 944 78
1981NOT_NAMED_86 997 156
1981NOT_NAMED_47 997 157
1981BETSY 997 157
1979LESLIE 989 144
1977PAT 989 144
1975BETTY 984 136
1973ELENORE 990 145
1972NOT_NAMED 997 157
1970HELEN 997 157
1970GILLIAN_100 980 129
1970GILLIAN_98 987 141

HiBt : JICA FRAMVERK
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N Cyclone Route

> 01.1989.0106 GINA
02.1985.0109 DRENA
Tongatapu 03_1982.0227 ISAAC
——==04_1981 0327 NOT NAMED
= 05_1981.0216 NOT_NAMED
== 06.1981 0130 BETSY
X -07.1979.0221 LESLIE
\ 08.1977.0315 PAT
' 09_1975.0331 BETTY
=~ 12.1973.0131 ELENORE

/ = 13.1972.0118 NOT_NAMED
14.1970.0413 HELEN
15.1970.0410_ GILLIAN
16.1970.0408 GILLIAN

——

0 250 500 1,000 km

HiH : JICA FE R 1ERK
X 3.2.40 FEERBEIREEEDEDICHHBLEYA Z7ar0a—Z (1947~1990)

6) FYA 7 v OBNREDTHE

APECTHIE L72 o 7 m 20T, BUERHE 21T 5, BHRSEML LT, WIRAED A 215
52 &z AR R C ORI R 21T o 7, BHRAMEAROSIREMR (@RAE) 2L TR,

#3212 FESME HEROMREERER)

HH AL
A 2tk Regionl (135F (K 4050m) A v =) : ¥ A 7 v 5
FEAT FIE STOC-ML (Tomita and Kakinuma, 2005)

1989GINA,1985DRENA, 1982ISAAC,

1981INOT_NAMED 86 ,198INOT_NAMED 47

OE S = 1981BETSY, 1979LESLIE, 1977PAT, 1975BETTY, 1973ELENORE,
1972NOT_NAMED

1970HELEN, 1970GILLIAN_100, 1970GILLIAN 98

YA 7 a L HLEIE « A 7 1 a—Z: IBTrACS
PA v E'T V| RESAR: Myers (1954)
B A 7 v R Kato (2005)

AT ALK FOMIE T — & % LR

VA Y M.S.L.+0m

KA 7 OFRE - K TRICE DY TEHE
HFEfRIEE - /) 0.01sec

At L]

Z DAt S BLRGE

HiBH : JICA FREC R
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#3213 £V A7 vr OB REDERER

X T7A77IC
Y478y DEHE BT 5 mAHA
‘= (m)

1970GILLIAN_100 0.06
1970GILLIAN_98 0.13
1970HELEN 0.09
1972NOT_NAMED 0.06
1973ELENORE 0.08
1975BETTY 0.14
1977PAT 0.13
1979LESLIE 0.08
1981BETSY 0.16
1981NOT_NAMED 47 0.12
1981NOT_NAMED_86 0.13
1982ISAAC 0.70
1985DRENA 0.07
1989GINA 0.16

Hil : JICA SR RIVERR

7) HREBREOREE

BITE CEE L7- 1947~1990 E DM 72 & 1991~2021 FEEINELIT — Z 775 %8 U 7= AR
EEREERE LT, MEREWRZEICOWTEE L, il LmEER 2% 3.2.14 IR 7, %
7~ TERWINARZEE SR R4 3.2.15, X 3.241 12071, HEREMREZEIZ. 100 R T 80cm
Lo,

7 3.2.14 WMEFEFH ASIE

Max Storm Max Storm
surge deviation surge deviation
No. Year No. Year
at Nuku’alofa at Nuku’alofa
(m) (m)
1 1970 0.13 22 2002 0.39
2 1972 0.06) 23 2003 0.39
3 1973 0.08] 24 2004 0.23
4 1975 0.14] 25 2005 0.21
5 1977 0.13 26 2006 0.28
6 1979 0.08] 27 2007 0.19
7 1981 0.16) 28 2008 0.18
8 1982 0.70] 29 2009 0.56
9 1985 0.07 30 2010 0.62
10 1989 0.16) 31 2011 0.19
11 1991 0.24] 32 2012 0.32
12 1992 0.19 33 2013 0.19
13 1993 0.20] 34 2014 0.40
14 1994 0.21 35 2015 0.26
15 1995 0.12 36 2016 0.26
16 1996 0.22) 37 2017 0.21
17 1997 0.50] 38 2018 0.70
18 1998 0.47 39 2019 0.33
19 1999 0.23 40 2020 0.65
20 2000 0.39 41 2021 0.21
21 2001 0.35]

HilL « JICA SRR IVERR

3-37



Z A F LR — p

& 3.2.15 WEMARR (EREHPNIRE

B XU T A7 7B BEERSHREm)
10 years 0.49
20 years 0.59
30 years 0.64
50 years 0.71
100 years 0.80

i JICA FAAMI1ER

Weibull distribution(k=1.4)

500 T -
0 +
l. .I
'
|
/
;
100 o]
—1
—~ '. II
§ 50 .,. I ./'
%? ; ﬁ)//
§_ '.' L/l.
E ’. / O /'
= : :
T 10 P
l- /.
" H :
5 .,'g?ﬁ,'

0.5

1.5

Wave Height(m)

H : JICA S MVERR

3241 WBEHKIERES T 7 FHEREBEMREZE)
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P T KRR OB 1] 55 K EEIFZEIL N R S (T HIE - fadih 2

(5) @ - BRI RICE SV AT — FLUL okt

ERIRNT - iR RS R EE D & | PG - PSR SR DNF— R L~L b LT L]
(L1) , LoLb2 (L2) O 2FHDONY — R LN EZRETT 5, P — R~V DEFRE K 3.2.16
R,

#3216 ENTF— FLLOEE - HEB LUORR (BHER)

NYPF— R L~L N — RERE & OB E XtRDE 2 F
HEEORONTF—F
(L1) B lx - a Fo DIz N— xR & i 5,
NPF—FORARY 10 F~FEKIE
BRI FGADNF—F N EE—L LT . hbbd
L~UL 2 BEBIIRAE L0, O URAETIRK | V7 FRA— FREBARE
(L2) B EEZ LT LT Y — R by CTEREZBEIEL-DD
NF— FORERY  BEFE~ETE AR R 2 Ehi T 5.,

HiBH : JICA FRACF R

1) EEONF—RFL~u

KPR & HURYEEL G O X 7 7 1 7 7 IZBIT AT R A R RSN T m y LT D
X 3242 1257,

X7 T a7 7B HEMEOHBEN O ST HW.L, (G  WEEERHAL) BT 1~2m
FRETH Y, £ 100 FHICEEFHEAL TWD, o T, BEOHIEMHEHR I3 N — FxR Tk %
IO —=FRLUL1 (L) OEEES 25,

—J7., 2022 =D HTHH kL1 & RIHEEO KU OSGHT CHRAT 2L EICX 7 T 7 7 THE T
HEND KR O XX, HW.LET 1.5~4.2m Th 5, 2022400 HTHH KI1LIZ & 2 HE %
b, 3m A A L EE TR E 100 4EMFE A L TR 53, HTHH KL & RBAE O KL 2K EHERM O
M0 R LR AT 2 ATREMEITIRV, L7223 > T, HTHH KL & [RIBUASE 0D S PR 1 JRE ot o
FHETHIEEATO AT =R~V 2 (L2) O (K7 7 A0EM) (2087 5.

I Tsunamis expected

Nuku'alofa Past Tsunamis. in the future

< " >
6.00 I
5.50 Unnamed2
E 5.00 2022HTHH Nuku'alofa __pe-level2 Tsunamn Group
T 4.50 Calculated Height+H.W.L. g~ SOBRDT
2 4.00 9% . I ) 420\‘
= LN
* 20 Existing Seawall Height \® 331! @ 318 Unnahq\e\d3
2% 1 Max — T oae0 0
T 250 -“'-'“-'-"-"'“"“"""'“""""""'"‘“'""\"';;2“7““'“"" )
__________ T N ; ;i
£ 290 min Levell Tsurami Graup -k Yle gist
@150 fPE===ssssmpssss P e o e e o S PSS 2
5 \. @122 D @124 el09 L. ~13l_ -4
2 1.00 I
0.50 i et E T PO, 0 5 [ A~ 1)
0.00 I
1940/1/1 1960/1/1 1980/1/1 2000/1/1 2020/1/1 . LatEikif Unnamed4
ome Ree!
Year/Month/Day Unnamed1

H L : JICA FAEIVERR

X 3242 X7 707 7IlBTBEREDONY— LV O5HE
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TUTEARXTICBT2BEOHEAR OE S b HW.LFFT 1~2mfEE TH Y | £ 100 F-H

IR A LT D, 6> TR EDO BRI 3/ y— R TR 24T 9 A~ — R L~ 1 (L)
DOEPEEZ D,

—J7, 202241 H ® HTHH K [l & [FHFE D KLU OST CRAET 2EEICZ U T BA R X T

Atk PRI D KRR Om & 1E, HW.LET2.7~12m ThHh D, AHEXTIZEBWTIE, 2022
.0 HTHH KN K2 2 5, 3m 2 2 DI £ 100 54 L TR 57, HTHH kil
&R D KUK E AR ORI KR 0 IR LI AT D AlRetEi3Rv, L7223 T, HTHH KL & [A]
FUBLOD X (LI V3R SRS TR AT 2 N — R LUL 2 (L2) O (k7 7 A DE)
2T D,

1 Tsunamis expected
Past Tsunamis ; in the future

* 1 UnmedS— AT b
Level2 Tsunami Group_.-- 11 223
Ohonua J"’ Unnamed2 Umamed4
2022HTHH Ohanua _ g « '.
600 Calculated Height+H.W.L. A Fonuafo'ou o o o) !
550 St | ,
E 500 = I ® 495
- 4.50 i R 45%
= 4.00 — .‘ :
T 350 No existing seawall '\ : -~
£ 3.00 - e Z=Te
§ 250 Levell TsunamiGroup - 3-8 2350
= 2.00 RO Lok S = }f2.85
150 il 1.20 il
g ;“ ® 1.19 ® 139 ® 12?' ,;J
2 o0 S 1.16- ® 085_-~
0.50 e =
0.00 ! Lateiki
1940/1/1 1960/1/1 1980/1/1 2000/1/1 2020/1/1 Home Reef
Year/Month/Day Unnamedl

H L : JICA FAAEIVERR
X 3.2.43 FAEBEXTITBITIEEONY — R4

7285, ARSI HTHH KL & RIEAE O K LPEAS 2 /5t L7223, HTHH kL & D /& vkl
WK DX 100 A O RN EE AT D A[REMER H D Z LITHERLETH D,

2) BN — RL~yL

BLAIFCSRD & 5 ET 30 ] (1991~2021) DH A 7 1 1 X 5 @i @221, 0.7m FREET
bote, —J. EIINLRZE O ER SRS, HWL.ZBE L7z 100 FEEORAETDH
M.S.L+1.60m & 72> Tk Y (E#EEARZE 0.8m) | I 30 FFEM D@ & KERZENR, Z DRk
FHEREZSE X2, N R THIEZIT I AT — R LU 1 (L) OFE#liE, 100 4RO R
EICRETHONRZY EBbns,

B, BB OLEE S, @A CHEIRDEETH2LNERSH 2 LICRHENLETH
%o
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Storm Surges expected

o Past Storm Surges i in the future i
Nuku’alofa
5.00
= 4.50
=
- 4.00
&
g 3.50
_5 3.00
gzw :
3500 D S
g 1'50 r\kh-—_‘-_. * -.-!ﬂ-,_feﬁm
2 g g ¢ ®ea. ® .| Return
v 1.00 0e000e® o ©%00e 0 0% o0 e "o !
x i Period
= 0.50 i 100years

0.00 i
1940 1950 1960 1970 1980 1990 2000 2010 2020 2030
Year

Higi : JICA FRZMIVERK

X 3.2.44 X277 8077IZBITA3EBONY—FLL04588

AREHZI T 5 HW.LAE, BEAFE LR O WS EE RN, (HW.L.) & U7z, BEfFgmiis
B> HW.L.AE, X277 0770 15 BAOFNBIGEEER) b FHFENT 21T > TRIE LIo 1% 4 4y
W OFRFERD B A SN CRSGIINL) Th 5, Higrm i o8l » &k E S iz 15
453D HIRTE ST Z & D IS ORI & 5 2 5, B, FU T F A RIT—MRICE
BRHATLEBAMOZ L THY, A7 EOKRRIC L L @m0 B %S F W THI TR
RSN T D, 16T, ARRETCTEA L7 Oy 250 & [RIFE ORI & 5 % 2 53,
XU T HA NIZEE 4 FROMICHIRO RGN — o OWERIIC B EZZT 5 2 L b, Ak
AOHWLEDBREVEEZHND,
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#3.2.17 HW.LBEOX 7 7u 7 7 1281) AERERE

=35 R 277m77ﬁﬁiﬁ%$%ﬁﬁﬁ+
10 years 1.29
20 years 1.39
30 years 1.44
50 years 1.51
100 years 1.60

Hih : JICA SRR MERL

3) BEREREREFERORIWINL L NP — F L~V 1 OBINL & DEER

BERGE OB E XX, 7A Y 7 (1982) ZFHHEAN ) & U CEE STV D O IR & AL K& Y
V—"7 FOKN FREZZEBE L TRESNTWDS, MEEEOMEIIXROEY Th b,

% 3.2.18 BEfF#EEORFHETHE

HHE R EE RHE

AR E IR HO=11.6m 1982Isaac Willson 1:HE R

FR B JE T0=12.6s _

FR IR I ) NE (db30) -

EERTIE i H1/3=1.7~5.4m -

A F AN H.W.L.+ & 7= -
L.W.L.+1.5+0.2=L.W.L.+1.7m
=M.S.L.+1.0m

V—7 EDOKNAE | 021~0.9m -

A8

WA R R i e L.W.L.+2.95~3.00m FRATER ANt N RN
B BREHNL A+ U — 7 LKA R HE | ICRE

AR I B = 1.740.9+0.35=2.95m
Bk PN LWLA+23~33m (M.S.L+1.6~2.6m) -

i JICA FAERMER L O N A EEX 7 7 1 7 7 # R st B AR AW &

L1 &#IAKALZ 100 R L L6, BERGE R ORRGHIX LT 0.6m O & O S MEIZ
2%, VEHEREREESITHEERELIVIREL TS, WO TEELETHERH S,

6) NF— R 2 OFEH - Rt

1) NPF— R0 2 OEBENT (KILPEERR)

B £ COMBHE RIS, 2022 41 H @ HTHH K11 & FHEBLO Kk LI X 25 E0 23 oo Mg JE (L
TRALEGAEOBEBIIAY—RKL~v2 (L2) LT, TDOFRTHL N HE2 7B, =T 5
SOEBEPRENT —ZZOWTHFTT 5, BREHRERICOVWTE 3.2.19, [X3.2451277,

F 321917 KIIZBWT, BEMELE LTHINLEZ HWL., (M.S.L+0.8m) & L Ciz/AKigk % 35
L. ZORKRAKHHZ AT —RL~UL 2 (L2) ORKIEET D, BABOER R %X 3.2.46,

o N ERER 7T v T 7 LSRN ARG A, ER 63 4E 2 A, [EER A H KM
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X 3.2.47 12T, FRIC N HEZ T EILETORKENRKE S, Sm ZH 2 HRKEE 2> TND,
X7 T Ty Th2mEBZDEKIEERDEZALHD, REQRWENMEEESND, 72, =7
T ENI AR TN sSmEBZ HERKE RS> TWAN, BRI R EHICE STV 5,

%3219 hNoHETE - U7 BETRAEGER - BAEPEB TS —X (EEXILA)

Unnamed! (H=90m) Unnamed2 (H=90m)
Unnamed2 (H=90m) Unnamed3 (H=90m)
Unnamed3 (H=90m) Unnamed4 (H=90m)
Unnamed4 (H=90m) -

i JICA R MIVERL

Map: Copyright OpenStreetMap contributors

I::l Target Volcanos for Hazard Level2 0 2 50 100 km
| . |

Hil : JICA SR IVERR
X 3245 b HHTE « 2UT BIZRENRKEI VKL
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Inundation depth (m)
Bl co-o5[  |20-30
Il cs-10[ _]30-40
[ 10-15 [ 40-50
[ 15-20 [ 50-

Map: Copyright OpenStreetMap contributors

H i JICA FRAMIVERL
X 3.246 b~ TEBRBAEER (KILUEEENF— RFL~NL2)

Map: Copyright OpenStreetMap contributors

Higt : JICA SRR VERK
X 3.247 =07 BEAEER (KILUEERAF— L1 2)
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2) NYP— FLb 2 OEERNT (HRMEE)

BN — R~ 71220 L, SOPAC 7' ¥ =7 MZ Xk - T 2012 FI2/ER S 7=/ v AT
R VR TEARX Y Mgt (7 2—X 3) BV Ial—varvy 7 RBbbd, 209
b, [hoTEE 2EPBHE® S 2T 2EAROPSGRERE MbEHE  YEfHHRA]  (JICA)
TORFCTERA SN TS TM8.7 OHEEN b v FHEEF R (M W ¥ TEOER) THRAELESHA)
IZDWTIHRFETT %,

SOPAC OHEWIE T T /L D/8T A —Z (2O T, WHHERITE /T A —Z 2§ B IEMA 220
MG, WK A AL, HEEOATE E T 5, WK 04 % [ 3.2.48 (2R T,

ZOWMBIKNL A 2 PR & LC, RS LG 2 HW.L. (M.S.L+0.8m) & L TiR/KEHR %
Fh Lz, #ERFIFTIBINE R TH D, RAKGHREMAER A 3.2.49, [X3.2.50 1277,

KL & e ) | HEROWIRE R WS N WX TEORANCH D Z b, HlloR
KEIPH L N AKIRDB R EZ N, Flo, X7 787 7 ORAKEIXKILIEEEORAKELY K&, &
KER 3Im L EIZ72 D ZARH D,

1 1 L

Central

178° -176° -174° -172°

Hi#it : Multi-Hazard Risk Assessment Tongatapu Interim Hazard Assessment Report — Tsunami,
Asian Development Bank

X 3.2.48 FIEAKNISSF (SOPAC M8.7 DHIE : Mo HigEF R (Mo FEZFEDOR) )
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Map: Copyright OpenStreetMap contributors
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HiE : JICA SR FI1ERL
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H L : JICA FAAEMIVERR
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3) NF— R0 2 OFE YT

a. NF— R UL 2 EiEE 0% E

AP— R L~UL 2 OEEIRHTIZ OV TR, BEE TORFHIB W TREDOR KO EH & 2 6
NDIIET AV v 7 Da—A - FEhZ2HARIT, S OITESRIETIZR TSI O THEET 2,
BRUETOERMEE LTE, UTOFRMERET D,
o VAT ORLREE VAT 0T APy 7O T E T BHEREO RARSE 930Hpa
L. #tHEMEF—&E (930Hpa) &3 5,

. :—Ni%4’7u‘/74’4f“y70):~x%%2&& LT, b TH7ETRLEPHR 725
BRI -2y b T2 TR O OE~BE LI — 2 2R ET 5 (RRhEf A= —
A, %3.2.51) .

o WEMMINKEL oA 7 T E T EEN EZEE L THR (Bl 2
mwﬁ%%&ayv*—\mw$%47m/Jx)%&iz\ﬂ_ié%%ﬁﬁ%%;@
%fﬁ?’ié%wﬁf%%ﬁﬁﬁﬁé%é%ﬁib AT OFRLN N HE T
HhZBmd 52 —2A2RETSH (B E=a—2 X3251)

. %47u/%fﬂkm%6 HEATHE T ICEERRKREL 2D @b REL 2D LD
5 (FIZIX 2020 A 7 mrm)L R) | A7 m R 20204 A 7 aoonm L R
DOBENEE DR KME (—iE) &2,

WIN ST L LT HWL, (MS.L40.8m) Z#RET 5D,

uiéﬁgﬁﬁbtﬁ%*#%%3zm_m?o
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1 L

e RhEt -4
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#3220 HESRMH (NY—FLrv25H)

HE HE S

Regionl (135 FV(K) 4050m) A v > =) : B A 7 v L3
(4570 1350m) A v > =) - YA 7 v o FEEEHL

Region3 (15 FP(K) 450m) A v > =) @« VA 7 1 38z
(
(

Region2

Ay 2 iRk

3BEIOMY)A v a) s R ETE
Region5 (1 #(#I30m)A v =) 1 N HE T
Region6 (1/3HFI 10m)A v =) @ "o HEATE
AT F 15 STOC-ML (Tomita and Kakinuma, 2005)

2018 —H LRI L a—AEPATHBE LI-a—X
- ORI — R

cHEa—2x

HA 7 v LRI D 930Hpa (—iE)

YA 7 WE  ~aL RORKHE  56km/h (—iE)
KUES3 AR Myers (1954)

A 7 v A Kato(2005)

Region4

MRy A 7 v
a—=

/A=A = ¥

HE S HRALKRZFEDOHIE T — & % FEITAERL
VSR M.S.L.+0.8m

FA 7 ORAE - ETRERICEDE TEHE
IR IR« B/ 0.01sec

Z DA 1Sy - BLIRGE R

R - JICA FAFHER

AL

b. NP R L~UL 2 El o3 EkE R

FELOFRE THEAE L7 @R AKIR I DWW TR 3.2.52~[X 3.2.53 (129, iy — A & 1z, 2K
PAIZIZIER CRRE & 72> TRV . TEHHEORAKIEIZIRENWE ZA TS 1m LAT, #E XTI
1S mU T &> TWD, fRE LT, EHEa—2ADhNRKHEH « RAKEPKRELS poTz, b
HETEBIZETHY, REFHITL 0 EEIKMA LR D X5 721 (BlziX, Vv 7#RoE%) <
XN EEILND,

272U, FEBRITEWIET CREEROEELH L2 LD, KV ESRREL D FHVEKR
JEM R 2 — A EEBRLETH L,
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Inundation depth (m)
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Inundation depth (m)
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Map: Copyright OpenStreetMap contributors
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F 2 A E TR UPEK T OPEHHE A I 55 56 A AL TR IR 5 ARG - it

o. KUEEBIC L il LA O

NHO XD T BEENL, FRROSEETI L O VEE LA KV IRAKEENERT D2 DR
TR EZT DA B D, £ 2T, IPCC 5 6 ekl A # %4 5 F 2 T, SSP1-2.6 (FFgirl
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#3222 X7 7w7 7B 51HE EARDO HW.L. (SSP1-2.6)

HW.L | Sea Level [C2Iculation

Year (M.S.L+m)| Rise(m) Tide Level

(M.S.L.+m)
2020 0.8 0.00 0.8
2050 0.8 0.19 0.99
2075 0.8 0.32 1.12
2100 0.8 0.44 1.24
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342 FIES - BIEICDH DB K BEFM O « 5547
(1) BrKEAEIE
1) EFRZefEER L OYEHEE (National Spatial Planning and Management Act 2012)
a. MBS

ZOERE, PO ERE L, FRC. BREIES XA LERORE & ERFr
o AOHFEE G Te, A, BRFEH D, BRENL ORI AIE LHIOMEH, Bi%., BLOEHE
BET D720 2012 IR E ST,

Iﬁwﬁﬁﬁﬁ%&jb E T REAMERE & L EmT 5, WO EERMERRIL. Frfi i

PGB O YEfF & ARGR AR L, PRREHN A F T 2, HHIO R rTRE 2o F I B9 % Bk Y
ﬁ CIEEINTATE AR 2, E, i, #X, AL 2T FEA OZEREHEIX, 0k
B> TR SN D, HRIE, —EHOBRIEELZHER L, AKBTHZ LN TE D,

FHE E TR THIBEDE OB WRY | T X TORFIIEZ OERICE S FENLE &

2o TS, REITI U T, YR RGEEICx L, SIEAFHE, LR X OB 2 7Hli3 2%
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PAFERIEI ZPAR A L & BICIRET 2 LS 2RI D561 H 5, PrFEICIT, Bl S HEBREE
EDO T TREL SN HREZEFMERMN T O0ERH L, YT, BWYIEERZLH bW 5%
ZRARFEZICEZD D ZENTE D,

b. 1Ak

jij
£ 5 22 M R T

[ 22 25 [ 3 HH 7 D 3% ST B SO hE & BLE
Part3  ZEfEEHE

ZEIFHE O ER, WA, FHEEEDOFIA, FHEOREKRTFR X FITOWTHE
Part4 G & BHFE OFEAM

BAFEFFRI DXt & 72 2 BN DO HE .,
Part 5 G DOFH]

BAFE DFF PN B9 2 BB T~ D Lk & BlE
Part 6 AT & IER)Ff &

TERTRE B9 B HLE,
Part 7 DA

Part 1
Part 2

H H =

2) faf¥EHEYE (Emergency Management Act 2016)

b2 N E T D B BE AR 2007 4EICHE S L7 E%E BEYE  (Emergency Management Act)
DRAWE L 725 TV D, ZDk, 2014 L 2016 FITEERIMZ 5L TEB Y, 2014 FOEETIX
fEREE L CTHRIE SN TV BB SITE 21T 9 L TOMLEZRMREDO A o _R—ZEIE LTz, Ak b
Y H O SATE A FRET 5 9 2 COPAE R LTS, ZOHT 2 HORSITE AT 5 #4R
L LTNEMO ORMARIET D & & blZ, BISATBAERT 5 9 2 TOFHREEREZRILLT
W5, [RIRFICRE K BEEE, A EHEOBRRFRESOR LR ELZHE L, LrLeR6, [
BXBREIEZTLE o TR, KEY A7 FH ERERSMEZ T 9 1IZITE > TR0,

Fo. FETIE P A ORFICEET DHERBEFEORE EZONRBHE SN TEY HED
BRI IRTL, KEY AT OB EEOE R EREEND,

3) KEVURJEHE (Disaster Risk Management Bill 2021)

KEY R 7 EBE (Disaster Risk Management Bill 2021) 1%, BATOGHE BLE (2007) 23 EIZH
ERDOBBRIGITEAZ S TTND, KEY Xﬁﬁfi{ﬁ FRELHERERX A M FA 7
NS THIGTE D L ICHE SN TN D, KEF Y A7 BHEEITARKF T T < AS
IR EbEEND, T2l PR IKE, A N Gl a0 kE 2 SRS L

W5,

BUTIERE CIIBREXISICEHE E BENN TV, FRETIIBIK 2R AW D Z &3 HkD 2 &
5. BISRATE 2 D TWL T2 DIZITRIFNLERIER TH D, 2021 4F 7 HIZFEFESICRZE S
Teh, MERROEH Z DB SAVKR SN TITH o7z, Lol 2023 4 6 AIZ Act & L TR I4L72,
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4) BEEMEE

b BT DIREGATE O SR & 72 2 @ ELHIHI 1 (Building Control and Standards Act) |
2002 FFITHIE « fiAT STz, Z OB CITESEATBUCR T DM, BE9EFrE nT Rt & . @ﬁ
FEVETp ESBUE S 472, 2004 472 A SR L YE a1 T LRI (Building Control and Standards Regulations)
D3HIE S 4L 2007 FOBRZEILYERFE  (Building Code Regulations) DSEfTIZ & U #EEEAE (National
Building Code of the Kingdom of Tonga) 23i#EH X4 T %

b T ORERET A=A T VT A== /~7/%@%E%ﬁ L CHlE S
TV, £, ZLOFRHEICENT, A=A T VTR VP=a—Y =7 FORENZT O F L
DTS DY, 2007 FORGIAERE TILMERFHIOWT, B Y 7 4 b =7 BEEILHE (California
Building Code 1998) LA —A FZ U T K N=a—T—F 2 REEEO L L LIZHED Z & b AlHE
ThoH, LENTND, 2007 FFITHIE SATBFAERIE I, € O% 2018 FEITIERERGT O FIER
R AL, RE{WESNT,

5) HBROEIZOWTDEZF

2018 FREGIEMECTRUE SN TV DRREIACEREIL, BEMOEEE (L~ 1-4) EiifHFEER
(25, 50, 100 4F) DO#AGDHE T, EHEKVEE Z (=0.7g, FHEIEBMHESR 1/500) & HFIRBRHARER
(Return Period Factor) O (Z*R) 2LV EHR &5, BHHMIRGREE Ziucxhic T 2585 K&
xR4T, £ PO TOBFBBMBERIZ=2—Y =T FORE L KT 5 L %D
EENDHD, BEDOD, =a2——F 2 ROBFEBRYIMGREL T 3411577,

%341 FEIBERIINIET DREAKERE

ERLRRESER | BEYIREAE R |FREKEEE  Z*R (g)|NZS1170.5 12 K 5 R DfE

1/2500 2.0 1.4 1.8
1/2000 1.8 1.26 1.7
1/1000 1.4 0.98 1.3

1/500 1.0 0.7 1.0

1/250 0.75 0.525 0.75

1/100 0.50 0.35 0.5

1/50 0.40 0.28 0.35

125 0.30 0.21 0.25

1/20 0.25 0.175 0.2

H{# : National Building Code of the Kingdom of Tonga
Flo, FHEEMHER L ZIUSKIST DREHIUE & ACEERREITER 34212705,
%342 BEVRHHARELKEREDOE LD

BYOEEE & (RE, m/s) HE OKFERERE, ¢
RSHER (4R) <25 50 100 <25 50 100
HEEL~L ] - 60 66 0.28 0.35 0.525
HEEL~L 2 60 66 70 0.525 0.7 0.98
BEEEL L3 66 70 76 0.7 0.98 1.4
HEE L ~L 4 70 76 * 0.98 1.4 *
*EEE LUV 405 HEFHI AL 100 £ OBY T RIETH A A 2

Hi# : National Building Code of the Kingdom of Tonga
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b 2 A DFREIREREE T 50 M HFEB O G —BREEMIT 0.7g. RFESEDPFIM 5 HE
BEEY) 72 L130.98g, 5 EEEEEYIT 1.4g TH D, MAFEE 100 FEOLA | —REEEEM13 0.98g.
REFESHEPFIAT 2 EEEREY 2 E1E 14g THDH, HRDO L~V 2 FHFHAKTEEEIX 1.0g TH
V. EEEAHEUE. T (BESISBUMERR . KERIRPE, AR 2 &) 2 1.5, T (B
IR, —MRIRPE, FARR L) A3 1.25) | HMTE (—REEY) 1.0 THDH, hori & BARDKVE
AR D & A 50 F0—BEEMIIH ARV /NS WA it 50 45, 100 470 HH
FEMIARLIZIFRBELELZ 26N D,

N ORI —A N T VT /22— —F 0 ROEHEEL L LICLTERSN TV S, 1
WEREHIBWTIE, il — RE2 b THICEE L7ZDSOESIFZEOEFHEHA L TS,
=2 —U—=J FIIHEANY — 23 E < A OMERAET 1935 280 | INEREH O 8 &
AR —U— 7 ROMEREAEIT 2004 SRR CTH 5,

mm$®&mfi TEHEACERE Z 728 0.4 g 205 0.7 ([ZHEIN, F7-. FBUIRILREL R 2V EA S
Ao F L A EDOBREYITI U CEREHACEEEN 2007 iRk V K& < 7eo7z72, 2007 LLAT, AN
2007 JRIC £ 0 BT HATZRED O Fou (MHEDZE, MEMTR) (BT 2 MEnnE s B
Do

b o OISR R OB L 3 < | BRI - RELREDESFICBE T 5 U AT LA OREEL, R
ITEUZ D330 Bk « A ORE 88 b, FriCH LWORREHEEA BME U IR E - SRS,
D30 5 AT A ORES R LSRR & b D,

(2) B BEEE R

1) [BR - =xFX— - Fil - KEFTHE - BE - [UELE) - #fE4 (Ministry of Meteorology, Energy,
Information, Disaster Management, Environment, Climate Change and Communications
(MEIDECCC)

MEDIDECC (XHIfE 10 OFMN G20 (DY —F—v v 7 @ —bv2x, QKL @O=x
LE— GFE#R. @K, OB, @XELEE). ©m(E. CERT/——H AL R) . 2018/19 1T
T2 4 DAL » T7HBHEL T, £z, FHTHRIZ 1E 1130 5 TOP Th 5, FFlZ, AENITIE
BHSRIC o BN L G EN TN D,

2) EFfai%E R NEMO (National Emergency Management Office: NEMO)

BEsSATE 2] - FE2 M CH Y . BIFEIL MEIDECCC O FIZEN TV 5, NEMO X8 &%
ISEBRR E3ODEBERITHT LR — FROWE 21T 2B & U T ER g PLEHE (National
Emergency Management Plan) DL Ea—LtE=X U 7 %479, X512, NEMO OBURCIE R
HEERTDHZ L ESNTWD, £z, fAEEHEESOME L BEEAKE L S TWD, oA

TIREERLIKEDOTD KEDOY A7 ZARR L, KEFIH 2 D 72D ORaR O LENED TR S,
HERE DR 2 YR T B 72 2021 41T [Disaster Risk Management Bill 2021 23 ES 242 S vz,
L2x L7273 & M 3URGE S U3, HTHH Mk O BB IS A3 B AE W\ 72 2023 4 6 1T [Disaster Risk
Management Act] & L T8 S 41, NEMO X National Disaster Risk Management Office : NDRMO
Lo, Kl VEMITEILZBET 5720, MlFOMMEHFHT L& Lo TND,

(R E TIEAC#E A NEMO Tit—7 %, )
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3) FrUREY—E R (Tonga Meteorological Service: TMS)

TMS I% MEIDECCC OFH FOMBETH Y, FICKROBMNAEHY LT D, b TXTED
77 7Y EEZEEENRY — I T CE T 4 ARB Y F I TIERROBROIE), HEOE
=2V T HITo TR0, B SRS X R ERD S S D,

B, [REBNEELY =2 —Y =T FOBAIOH EEH Lz, b HRETEABOBIN >
AT L2 DITREEHTH D, Wikd LT, M X T BT 8DF. U7 U7 DI 55T,
INT ISA BRI A DT E 7> TRY, RV IZZOMDO BICEBEICRERATHD, oD T —X
XE R R CAICEN S TS,

4) b HTHEY—E R (Tonga Geology Service: TGS)

TGS IZ Ministry of Lands and Natural Resources D& B F OFfk CTH 5, TGS IZHIEOBLIH 217 -
TWD, E7z, BEXLIZOW TS TGS BB Z1T 2 BEN H 5, BIAE TGS 12X 8 &~ hOHIE
HARHLN, T0HH 6y MIBECHRERFATHD, SHIZ, SHREFEITOWHIIZEY S5
\Z 8y hOHEEFFOEAE BT L T D,

F7o. 20224E 1 H 15 HIZHE K L7z HBEE k(L HTHH KHIRERE K 2208 & U<, kIl OB
HIFANHEA TS, USGS DIHRIC L Y BRI A 7 990 F7 b4 & 1y b
FTTIZZELTWD, 2T TMS OZEENOBIAINTR TEM T2 2 L Lo T DA, RESLT
FEERHEE L TR, TGS TIEEHICHI 1By b2 USGSMHXELTHH W ZNnEEZ T
BY, TNET 7 Ty VICHETHTETHD,

5) #SFEMBEEEE (Ministry of Infrastructure : MOI)

HEFARIAEEILI N TDA 7 T Z EICHYE L TWAEITTHH MOLIZIT 5 SDJFE (B
Tz, e bAc, ¥ EACH M ORI, @8], ZofthoA > 77) Thbd, b TDA 77
B ZHY L CWDEE R D, BUE. 1074 DAKX v 7REFEL TS,

6) EFKESZE (National Disaster Council: NDC)

k> HOREI D DO T, &b EALISAEMST S5 TV b, NDC IZNBICERE S i,
EMNBEELED, FEBICIVEMESN T, P AOBKICET 2 REmEEIc L E ST b T
W5, NDC D FIZIZLL FITRT 3 2OEXEENHMBEINTEBY . NEMO XFEREZHED 5,

7) EFEEEEZES (National Emergency Management Committee : NEMC)

N AZE 3 DORERMPHE STV DH A, NEMC IIfEE L2k ZEEEL TRBY, 3 20
Z B2 138U/E MEIDECCC O KEN#HEZHED TN 5,

NEMC [3fatE BICBI T 2BORREZIT O ZERTH Y . EXRBEERISFTHEOFF A, [FFHE D
Fhti, BT COME L OFER AT LINTVWD,

8) EFfutkxtizZE% (National Emergency Operation Committee: NEOC)

FoAATEZ ST, HOWITEZV5o5H D, £l Z 5 ATREMED & 5 fafklxt LTS
HEERTH D, URERIIAZBERNBPLLERVITOND Z L2 5,
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N TITEHEPBEFEEARMNT LI L Lo TS, AL R TIERAFEE RN T 5
DEMZELLTFHRYBLEL TS,

BREAFENEZ 725G, IV 2oH 502 D AlREEN H 256
ZOLAEBEHOMERITHETE 2561F, AMOHEK, WIS H, MEOHRIOWEE, BEE
~OEE, Lo T,

9) EFEHMEES (National Emergency Recovery Committee : NERC)

REDEZ TR OB, HRHOREREZITIILDICRILEINDZARTH D, A=
N TBIROEEE TR A L N—=L 725 TN D,

10) H5EAEEH KBS (District Emergency Management Committee: DEMC)

WLV OEEREE ST b HOUT O THRIYL STV 5,

NTRA, Ty Ty, =UF7 NIRRT =07 7+4F0, =07

5 fa b hE PR 2 B 2 CII M T fapg A AN O SRE . ER e HEB R OBURITHEWHTT To
KEEHROFEM, EREHREHREZEERORS I > TREY X7 HIBIEE O ES, 72 &% FEhid
HTZEMRDODLNTWD, ZIHOHG TITH G EHEREB SN0 L 72 0 KEE LB 2 HE
LIEH TN Z it b,

I HIT, BHHG TOFERBEFORE RO LN TN D,

11) HEGHEEHEERS (Village Emergency Committee : VEMC)

HRTEMEZHERE L UTNBREREREZES 2T 02 L 2> TnD, ZOMBRITES
JEREHEBZORDICIEC THE LV OREBE R ORI E D A7 IBICET25 2 & Lind,
M ERZERIIREY A 7 VIS U TERICHT 2EFEEH R ELFEMTH L Lo
TWo, 61T, MEL--VVOFERREECRBOHEL TWVD,

(3) B5KPEER R
1) EFGHEEHEHE (National Emergency Management Plan: NEMP)

NEMC X EZ & #EE (NEMP) 2 5(0E L7221 UE72 B2V, £ ORNEIZOWTIXLL FOi#
DHES TS,

o KFVARAIEHOT oA T, WS, FAiHER. B & OE RE

o KRRl A XU b

o BMRBEPEDOEE L BT

o KEU AT A OESEIEN

e ERRF—2ODKE

o HIGfEEHEZ RS ~O YR — MO
FOFEHIZOWTHEEN TWRITIUIZR bRV, Eo, [FERICHT BRAE BEE b FERICEhE
NOMG TRENZGE T ONTND, b OFEIE—HICHARIND,
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