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Global Risk
Models and thelir
applicabllity to
the Pacific




Today

A Learn to compare the global risk models

A Understand the differences between global, regional and national risk models
In terms of values

A How to translate the analytics to decisioamaking and sensemaking further in
terms of choice of risk profile.
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A Wayback Machine
A Searching on Google (siteiext;, language) i.esite:.fj ext:pdf agriculture census

A Global Geodata ppendata, Humdata, geofabrik)
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Pacific Risk Viewer Afternoon
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PACRIS Risk Profile viewer

A portal that gives an
overview of riskprofiles
available for each
country

A Selection by country and

hazard
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Disaster Risk Models

Papua New Guinea

Risk Profile Overview:
A risk profile overview per country available

Study Vintage Earthquake Windstorm Flood Volcano Drought
AOUEDUCT 2093 y by clicking on country polygon
A table shows the available risk profiles, the
CDRI 2023 v v v v
year of reference (vintage of the risk model)
GAR15 2015 v v v v
and the hazard that are covered
GEM 2023 v
A 23 different countries integrated
GEM 2018 v
PCRAFI 2011 v v
UNESCAP 2021 v v v v
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Disaster Risk Models

Exposure®
A Integrated risk and exposure results
A Exposure definitions differ by country and risk profile

A Different risk parameters available

0 Average Annual Loss (AAL), Probable Maximum Loss (PML)
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) GAR15 PCRAFI CORI GAR15 V! GAR15 PCRAFI CDRI GAR15 _ _ _
| . § . . . . . § CATDAT CDRI GAR1S GEM PCRAF
Earthquake Risk Profiles for Papua New Guinea Windstorm Risk Profiles for Papua Mew Guinea Flood Risk Profiles for Papua New Guinea Earthquake Risk Profiles for Papua New Guinea Windstorm Risk Profiles for Papua New Guinea Flood Risk Profiles for Papua New Guinea

Risk Profiles for Papua Mew Guinea
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Risk Profile Data Comparison

n |

PERIL

RISK METRIC
‘ GDP CAP S5TOCK CAP STOCK/GDP
* Definition of exposure differs by Risk Profile, hover over the profile legend to see the definitions.

CATDAT NEEEN COR NN GAR1S NN GEM NN PCRAFI
Cap Stock ($m)
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

A Multi -country comparisons possible
o Exposure: GDP, Capital stock, capital stock/GDP
o Perils: earthquake, windstorm, flood, volcano,

drought etc.

Mauru

)
A Different risk metrics
Miug

Morthern Mariana Islands
Palau

Papua New Guinea
Pitcairn

Samoa

Solomon Islands

Timor-Leste
Tokelau
o T .
, Tuvalu

@\)’l_{rl_rr& PACIFIC AR
& i CATASTROPHE s @ THE WORLD BANK
XVWJ’?F EI[]SMKILRﬁQRANEE H:X:PCPROGRAI\/! IBRD + IDA | WORLD BANKGROUP v

Wallis and Futuna Islands




Disaster Risk Profilesr Multi- country
omparison

EXPOSURE EARTHQUAKE WINDSTORM FLOOD VOLCANO DROUGHT
RISK METRIC
AAL AAL/CAP 5TOCK PMLzse PMLzse/ CAP STOCK

American Samoa

Cook Islands

Fiji

French Polynesia

Guam

Kiribati

Marshall Islands
Micronesia (Federated States of)
MNauru

Mew Caledenia

Niue

Northern Mariana Islands
Palau

Papua Mew Guinea
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‘ EXPOSURE ‘ EARTHQUAKE WINDSTORM FLOOD VOLCANO ‘ DROUGHT ‘
RISK METRIC
I corl I G2R15 I PCRAF
PMLzso ($m)
0 200 400 600 200 1,000 1,200

American Samoa

Cook Islands

Fiji

French Polynesia

Guam

Kiribati

Marshall Islands
Micronesia (Federated States of)
Mauru

New Caledonia

Miue

Northern Mariana Islands
Palau

Papua New Guinea
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Country CDRI CDRP GAR15 GEM2018 GEM2023 PCRAFI  UNESCAP Total

Disaster v X X

2
COK X X 2
. - FJI X X X X X X 6
Risk Profiles = , ————
GUM X 1
H d KIR X X X 3
per Hazard & ——
MNP X 1
NCL X X 2
NIU X X X 3
Earthquake NRU . . :
PLW X X X X X 5
PNG X X X X X X 6
SLB X X X X X X 6
TLS X X X X X X 6
TON X X X X X X 6
TUV X X X 3
VTU X 1
VUT X X X X X 5
WLF X 1
WSM X X X X X X 6
I TTT———
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D I S aSte r Country AQUEDUCT CDRI CDRP GAR15 UNESCAP  PARTNER-2 Total

COK X 1
Risk Profil ST : 2
IS rO I eS FSM X X 2
GUM X 1
H d KIR X 1
per azar MHL X X X 3
MNP X 1
NCL X 1
PLW X X X 3
Flood PNG X X X X 4
PYF X 1
SLB X X 2
TLS X X X X 4
TON X X X 3
TUV X X X 3
vUT X X X 3
WSM X X 2
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i t r CDRP GAR15 PCRAFI UNESCAP  PARTNER-2 Total
I ’ S a S e ASM

. 1
coK X X X 3

. o i X X X = 4
RISk PrOfIIeS FSM X X X X 4
GUM X !

KIR X X 2

er Hazard : B ———
p MNP X !
NCL X X 2

NIU X X 2

_ NRU X !
Tropical Cyclone e X 1
PLW X X X X _ >

PNG X X X X 4

PYF X X 2

SLB X X X X 4

TKL X !

LS X X X 3

TON X X X = X >

TUV X X X X 4

VTU X !

VUT X X X X 4

WLF X !

WSM X X X X X >
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] GYHcOW?2c¢caqct Dat B
Usually Pacific Islands are not well represente

i Google Al //

Open Buildings
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PCRAFI |

Characterisedgome of the stock (albeit with a few

ISsues)

)
f(\\\

~<?~/e, P R H I Fiji Bridges

Better Risk Information for Smarter Investments

Lautoka

Sigatoka

utMapcon ibutors.

Viti Levu

Navua

;\%

Rukuruku

Nasanga

Korovou

Qi
2

Cook Islands Point Building Exposure Modelled
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PCRAFI |

Pacific Catastrophe Risk Assessment and Financing Initiative

A Aregional risk model for the pacific region

A initiated upon the request of the Pacific Island Countries (PICs) in 2006

A joint initiative between the World Bank, the Secretariat of the Pacific
Community through its Applied Geoscience & Technology Division

(SPC/SOPAC)
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PCRAFI |

Pacific countries included 1S03 code _ _ _
- _ Tropical Cyclone m Earthguake Ground Motion m Tsunami
Papua New Guinea PNG 91 100
Vanuatu VTU ) 0
Cook Islands COK S 20 g i i
Tonga TON Hazards included: = F .
Marshall Islands MHI -§- 60 . 2 -3 ]
Solomon Islands SLB A Earthquake g ’ & © & S o o
— & EFE T T ESS
~ ol A Tsunami o1 % =
Samoa WSM 3
. _ c
ULGIE s = A Tropical cylcone g0
Palau PLW o 1 B -
Niue NIU S o B8 = -
e 1 I I 1 1 I I 1 I I I I I I
Nauru NRU o O R D O P 2D OO D @R
> S CF O IO FT TIPS
Kiribati KIR < T S CoF S S&STE
. . & X
Micronesia (F.S.) FSM < A3
Tuvalua TUV ;
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P C R A F I I Exposure overview

TABLE 1: ; "
Summary of Expasure in Fji (2010) N!,a'{,' SE,SIandS Labasa -F', W) |180°
y — —_— -
General Information: Kilomesers L & Frdal .
ASSESSMENT AND FIN \ Total Population: 847,000 ;5' e y S e /
INITIATIVE GDP Per Capita (USD): 3.550 , P ori e N
Total GP {million USD): 3,000.4 ; il ) F 1Ji ¢
S s L ; 155§ Main 155
Asset Counts: - - i S | Blordds
Residential Buildings: 240,958 * A, ’ t L ST \h ‘-‘-J_'.,
: : g, 5t o DR
Public Buildings: 8,204 ¥, _}',49/ =k J,,,,_.,., i
Commercial, Industrial, and Other Buildings: | 16,974 7 “ Suva |Bulldings = = g s
Al Buildings: 266,140 ~feomed
o P 2 fmuuw \
Hectares of Major Crops: 169,733 5 J s
e swa ..o meusx |Main Islands
Cost of Replacing Assets (million USD): 012 4 .~ | Other 0 25 %0 100
SEPTEMBER 2011 P, .-, ev—
Buildings: 18,865 " Flewe 1 Bulkding Kilometers
Figure 1: Butlding !uuL_us
COUNTRY RISK PROFILE: FlI infrastructure i
Fiji is expected to incur, on average, 79 million USD per Koo 26

Total: 2175

Government Revenue and Expenditure:

year in losses due to earthquakes and tropical cyclones. In
the next 50 years, Fiji has a 50% chance of experiencing a
loss exceeding 750 million USD and casualties larger than

Total Government Revenue

v (Million USD): 6525
1,200 people, and a 10% chance of experiencing a loss % GOP L A
exceeding 1.5 billion USD and casualties larger than 2,100 - Gw;mmnmpen P : i r:;:::’:..:n:?n:? <
people. Million USDI: 27345 é s ;
{% GDP): 24.4% 5?‘3' ous-oz Ml | 5 i
Figure 2: Building replacement cost density by district
S Pacific \\rﬂ»
s " . 47, PACIFIC )
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Risk overview

PCRAFI | T

Kilometers

/

TABLE 2: Estimated Losses and Casualties Caused by Natural Perils
Mean Retum Period (years) | AAL | S0 | 100 [ 250 2,000 :
TC+EQ
Risk Profile: Tropical Cyclone = . ____,...._._---e:':
Direct Losses 5 1500 [ "]
S - EQ
(Million USD) 76.5 609.9 B34.0 1,180.9 = /
E
(3 GDP) 2.5% 20.3% 27.7% 39.6% ‘5 1,000 f
Emergency Losses E
(Million UsD) 176 140.0 1916 2743 g 500 T 1 T p——— e i
- ———r -
(% of total government 2.4% 19.1% 26.1% 37.3% 2 7T
expenditures) o Lee T
Casualties 126 088 1,292 1,773 [i] 100 200 300 400 5S00 60D 70O 200 900 1,000 Figure 7. Contribution from the different districts to the average annual loss for
! tropical cyclone and earthquake (ground shaking and tsunami).
Risk Profile: Earthquake and Tsunami Mean Return Period (years) plcalo quake (g 9 )
Direct Losses Main Islands (... )
(Million USD) 25 101 223 98.2 0% I I 0 25 50 100
(% GDP) 01% [ 03% 0%  |33% 60% TEQ = Kilometers )
Emergency Losses E S0 ces e ] /
[} == EQ - .
{Million USD) 05 2.1 4.4 175 £ aon 7_,..-»""' g . ?_
- -
{3 of total govemnment 0% | 0.3% 0.6% 2.4% & / 1O
expenditures) £ 30% b5 s
o
Casualties 5 35 64 167 B 20% -
a i E————
Risk Profile: Tropical Cyclone, Earthquake, and Tsunami 10% . =T s
.’ .
Direct Losses 0% . - Aﬁ:::f:}ia;m - i
{Million USD) 791 620.1 Ba4B 1,203.6 0 100 200 300 400 500 600 700 800 900 1,000 =:§::j:
(3 GDP) 26% 20.6% 28.1% 40.0% Mean Return Period (years)
Emergency Losses o
illi . . . . . | RERRELS
{Million USD) 181 |10 1934 | 2746 Figure 10: Direct losses (in absolute terms and normalized by GDP) caused by either
{3 of total govemnment 25% | 19.2% 3% [ 374% trapical storms or earthquakes that are expected to be exceeded, on average, once Figure 8. Contribution from the different districts to the tropical cyclone and
expenditures) in the time period indicated earthquake (ground shaking and tsunami) average annual loss divided by the
p : replacement cost of the assets in each district.
Casualties 13 936 1323 1,835
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PCRAFI |

Positives:
A First detailed risk assessment for the Pacific islands region
A Gives values for not only buildings but also infrastructure + cash crops
A Consistent methodology

Negatives:

A Outdated
A Some numbers and columns in the data had errors
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GAR15 GVR

Global Assessment Report

Global Assessment Report on Disaster Risk Reduction on Disaster Risk Reduction

A A global risk model using building stock at a 5km by 5km resolutiqdkm by
1km at coastal areas)globally for different hazards

A Probabilistic risk assessment using the CAPRA model platform

A Based on gjoint effort by leading scientific institutions, governments, UN
agencies and development banks, the private sector and negovernmental

organisations

https://www.preventionweb.net/english/hyogo/gar/2015/en/home/index.html
o —
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https://www.preventionweb.net/english/hyogo/gar/2015/en/home/index.html

GAR15

Pacific countries included 1SO3_code
Fiji FI
Micronesia (F.S.) FSM
New Caledonia NCL
Palau PLW
Papua New Guinea PNG
Solomon Islands SLB
Timor-Leste TLS
Tonga TON
Vanuatu VUT
Samoa WSM
Marshall Islands MHL
French Polynesia PYF
Kiribati KIR

* not all countries cover all listed hazards

Pacific

% Community

Communaute
du Pacifique

Hazards included:

A Earthquakes
A Flood

A Volcano

A Tsunami

A Storm surge
A Wind

A Tropical Cyclone (WD+SS)
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GAR15t Papua New Guinea

Nationally reported Mortality Combined economic losses

losses 1990-2014

B Earthquake B Earthquake
Tsunami W Storm Surge
Drought Drought

M Flood M Flood

M Landslide Il Cyclone

M Cyclone M Eruption

[ Other [ Other

", Pacific N
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GAR15t1 Papua New Guinea

Average Annual Loss (AAL) by hazard

g Meute

USS]
Earthquake 73.59
Wind 0.87
Storm Surge 0.56
Tsunami 0.59
Flood 94.23
Volcano 13.70
o

Capital
stock
[%]
0.157
0.002
0.001
0.001

0.200

0.029

0.361

GFCF
[%]

2.654
0.031
0.020
0.021
3.399

0.494

6.126

Social
exp
[%]

4,086
0.048
0.031
0.033

5.232

0.761

9.430

Total
Reserves
[%]
2.652
0.031
0.020
0.021

3.396

0.494

6.121

Gross
Savings
[%]
6.160
0.073
0.047
0.049

7.888

1.147

14.217

Mean return period in years - Values for hazard are in million US$

Hazard 20 50
Earthquake 212 380
Wind 6 15
Storm Surge 2 13
Tsunami 1 3

Exposure to volcano

Number of volcanoes

100

557

17

16

9

250

894

Total population living within 30km from a volcano

21

20

35

% of population living with 30km distance from a volcano

500

1,201
22
20

58

1000 1500
1,580 1,807
23 24
21 21
101 142
56

1,029,276

17
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GAR15

Positives:
A Provides global coverage
A Gives values for not only some forms of buildings
A Globally consistent with the methodology
A First global model for multiple risks beyond basic hotspot models.

Negatives:
A Outdated and relies on global datasets, which may not fully capture local

risks, particularly in less studied regions

Very coarse hazard modelling, global which does not take local

Numbers for education and health had significant errors

Unknown calibration

o oo o
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GEM GEM ©)
G |Oba| earthq uake Model GLOBAL EARTHQUAKE MODEL

A Provides seismic risk profiles with key metrics tprovide stakeholders in risk
management an overview of the risk in a region at a glance
A Risk Profile content:
o0 Social and risk indicators
0 Loss per region (AAL on admin 1 level)
o Building classes
0 Loss curves for different return periods
o0 Maps with geographical distribution of hazard, exposure, and losses

https.//www.globalguakemodel.org/product/seismic -risk-profiles
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https://www.globalquakemodel.org/product/seismic-risk-profiles

GEM

Pacific countries included ISO3_code Hazards included:
;;E?erlcan Samoa ;;SI:M A Earthquakes
Papua New Guinea PNG

Samoa WSM

Solomon Islands SLB

Tonga TON

Vanuatu VUT

Timor-Leste TLS

* Nauru (NRU), Niue (NIU) and Kiribati (KIR) are included in the 2023 Global Earthquake Model, but the
results are not provided as a risk profile
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GEM- Vanuatu

SOCIAL INDICATORS MAJOR EARTHQUAKES

22 Population 314k M Population Growth 2.34%/year 1878 M 7.5 - Tanna Island - Unknown fatalities
@ GDP1.0B USD &8 GDP per Capita 2,997 USD 1999 M 7.4 - Ambrym - 10 fatalities

# GiniIndex 32.3 % Human Development Index 0.607 2009 M 7.8 - Vanuatu Islands - 0 fatalities

RISK INDICATORS

Replacement cost  Avg. annual loss  Avg. annual loss ratio

(Billion USD) (Thousand USD) (%o)
Residential 3.0 9,352 3.163
Commercial 0.8 2,866 3.771
Industrial 0.1 364 3.967
Total 3.8 12,582 3.304

=t Pacific ,
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GEM- Vanuatu

LOSS BY REGION BUILDING CLASSES
@ 100
©
=
Shefa B 98 Macrotaxonomy
é M Steel
& 60 M Concrete
%5 Other
c 40 A Bl Conf. masonry
Sanma 2 = Wood
g8 201 39%
a
0 T T
Malampa Building Total
count value
Penama LOSS CURVES
$364.1M
- Line of business
2 300.0 4 ™ Residential  $291.8M
Tafea =] M Industrial
= B Commercial
@ 200.0 1
% $152.0M
Torba T 100.0 4 $100.0M
2
526.6M
I T T 0.0 -
0 2 4 10 50 100 500 1000

AAL (M USD) Return period (yr)
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EARTHQUAKE HAZARD

|, Peak Ground Acceleration
(475yr, Rock)

.‘ 5 <0.01g
0.01g - 0.02g
® 0.02g-0.05g
0.05g-0.1g
\\ 0.1g-0.2g
s 0.2 - 0.5
< uganwlle‘ °® 0.5g-1.0g
\ < ® >10g
k:

‘Qn-vu-

&
$

AVERAGE ANNUAL LOSSES

Average Annual Loss (USD)
0.2M to 0.2M
0.2M to 1.0M

® 1.0Mto 1.6M

® 1.6Mto3.3M

® 3.3Mto 5.6M
Luganville

\i

A,
I!n-vila

)i, PACIFC
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EXPOSED VALUE

Exposed Value (USD)
0.04B to 0.04B
0.04B to 0.26B
0.3B to 0.3B
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Average Annual Loss Ratio
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GEM

Positives:
A Regional resolution of loss, hazard and exposure
A Risk profiles are upto-date
A Detailed regional models are consistent across Pacific Islands

Negatives:
A Considers only seismic hazard
A Lack of historical data input

A Less time taken to calibrate local building conditions than other countries
globally
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‘ D R I- G I R I Coalition for Disaster Resilient Infrastructure

A A global risk model using building and infrastructure stock at a 5km by 5km
resolution globally for different hazards

A Built by a consortium mainly also behind GAR2015
https://giri.unepgrid.ch/facts -figures/multi-hazards
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https://giri.unepgrid.ch/facts-figures/multi-hazards
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CDRI- GIR]

Total AAL by hazard - current climate (Million USD) e
Tropical cyclone: 48.5 Tsunami: 21.51

Cook...

Micr...

Tsunami » Fiji
Average Annual Loss (Million USD): 18.15 (84.37%)

Earthquake: 10.06
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‘ Vanuatu v

CDRI- GIR]

Average Annual Loss by hazard  Average Annual Loss by climate

Total AAL : AAL multihazard (Million : Average Annual Loss by hazard - current climate  :
- Curren... USD) (% of total AAL per sector)

() Tropical cyclonel " E: 4 1/4 p [ Earthquake () Landslide () Tropical cyclor 4 1/2 p
2 4 . O Nater and Wastewater

Landslide: 3...

Tsu...

Current Climate (Million USD)

Telecommunications
Roads and Railways
Power

Ports and Airports D |
Oil and Gas

Health

e Education S =
Buildings S
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CDRI- GIRI

Positives:
A Provides global coverage
A Gives values for not only some forms of buildings but also infrastructure

A Globally consistent with the methodology

Negatives:
A Methodology has big inconsistencies in certain countries for certain

sectors
A Global models without a lot of detail on the hazard modelling

A Exposure values do not match up well with more detailed models
o ——
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UNESCAP

United Nations Economic and Social Commission for Asia and

the Pacific

A risk and resilience portal for the AsiaPacific region

A provides informations about hazard hotspots, economic impacts and
adaptation costs and priorities

https://rrp.unescap.org/country -analysis
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https://rrp.unescap.org/country-analysis

UNESCAP

Pacific countries included 1SO3 code

Hazards included:

Fiji FJI

Micronesia (F.S.) FSM

Kiribati KIR A Drought

Marshall Islands MHL A Flood

Palau PLW

Papua New Guinea PNG A Troplcal Cyclone
Solomon Islands SLB

Tonga TON A Tsunami

Tuvalu TUV

Vanuatu VUT A Earthquake
Samoa WSM

Timor-Leste TLS A BiOlogiCal hazard
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UNESCAP

ACalculations and mapping of population and infrastructure exposure in the
hazard hotspots based on global spatial datasets on natural and biological
hazards, health-related indicator, socio-economic vulnerability, and critical
Infrastructure Past disasters (EM-DAT) (1970 - 2021)

Number of

Number of Number of Number of
damaged
events deaths affected
(USD,
(Events) (People) (People)
Millions)
Drought 3 84 3,060,000 60.0
Floods 20 86 645,043 84.6
Tropical
7 219 231,225 1.5
cyclon
Tsunami 1 2,182 9,867
Earthquake 16 268 585,042 96.9 Papua NeW GUInea
kg s
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UNESCAP

ACalculations on economic impact based on probabilistic impact of population
exposure to natural and biological hazards under current scenarios, combined
with national health care spending data: AAL for current and climate scenarios

Average Annual Loss (AAL), Current
All hazards, in % GDP

Biological, < 0.1 Drought, < 0.1

Floods, 0.7

Average Annual Loss (AAL), Climate change
scenarios

Baseline, SSP3 1.5Degree, and SSP3 2Degree

2 Degree

1.5 Degree

Baseline

0.0 0.5 1.0 1.5 2.0
% GDP

Papua New Guinea
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Strengthening

Early Warning .
Papua New Guinea
5
4
Protecting . Resilient
mangroves / 5 Infrastructure
Nature Based :
Solutions 9

ACalculations on adaptation cost and
priorities based on proxy to 5 adaptation
measures

dryland resources more
agriculture crop resilient
production
Adaptation measure Proxy indicator Strengthening
Early Warning .
Improving dryland agriculture crop production Percentage of population employed in agriculture System F|J|
sector?® "
Making new infrastructure resilient Average Annual Losses (AAL), RCP 8.5 climate &
Change ZeEiill Protecting S Resilient
- — - - —— / Inf
Making water resources management more resilient  |Percentage of population with least basic drinking water E?Ergem;:;d 2 dRseeis
services™ Solutions 1
Protecting mangroves Change in Mangrove cover from 2003-2019%°
Strengthening early warning systems Total fatalities from 2010-2020%°
Improving Managing water
dryland resources more
agriculture crop resilient
production
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UNESCAR Tonga

Average Annual Loss (AAL), Current

Average Annual Loss (AAL), Current

USD, Millions % GDP
Drought 17.8 3.9
Floods 0.0 0.0
Tropical cyclone 53.0 1.7
Tsunami 0.3 0.1
Earthquake 6.1 1.4
Biological 0.2 0.1
Multi-hazard 77.6 17.2
Average Annual Loss (AAL), Climate change
scenarios
Baseline, SSP3 1.5Degree, and SSP3 2Degree
USD, Millions % GDP
Baseline 77.6 17.2
1.5 Degree 77.7 17.2
2 Degree 77.9 17.3

S Pacific

{ % Community
L ——; Communauté
w7 du Pacifique

All hazards, in % GDP

Biological, 0.1
Earthquake, 1.4
Tsunami, 0.1

Tropical cyclone, 11.7

Strengthening
Early Warning

Average Annual Loss (AAL), Climate change

scenarios

Baseline, SSP3 1.5Degree, and SSP3 2Degree

2 Degree
1.5 Degree

Baseline

Drought, 3.9 System
5
Floods, < 0.1 4
5 3 i
Protecting Resilient
mangroves / 2 Infrastructure
Nature Based
Solutions
Improving Managing water
dryland resources more
agriculture crop resilient
production
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UNESCAP Decision Support System (DSS)

RISK AND RESILIENCE PORTAL A Home @ storyboard  |F Rank  +t Compare @ (7]

An Initiative of the Asia Pacific Disaster Resilience Network
X Clear Selection East Sepik Province, Papua New Guinea

Exposure to Hazard

|NFORM Risk Score Landslide (4.8) 10— Riverine Flood (9.3)
o5
~ Wevrak Julnerability — Drought (2.9) Coastal Flood (5.4)
maprik Q
. -
0 2 4 6 ) 10 Erosion (6.4) Earthquake (3)
Vulnerabili
KEY INDICATORS .
@ i . Poverty (6.6) 10 Housing (0)
ke # Population (2020) 481.015
pikcR 4 Households (2011) 87.465
.. | & Human Development Index (2020) 0.55 Perscg‘ij; Dependency (6.6)
1t Gender Development Index (2019) 0.89
Eask Sepik Province
# Under-Five Mortality Rate (2020) 56.70
Children ender
4 No Access to Water (%) (2020) 92.24 Vulnerability (6.7) Inequality (5.1)
£ No Access to Sanitation (%) (2020) 95.55 Disailty (0)
isability
Health Facilities (2020 12.00
B_Tea . af:l ies ( ) Lack of Coping Capacity
ga Urbanization (%) (2020) 10.80 AccesstoHealth (64) . ICT(6)
CLIMATE ADAPTATION PRIORITIES WASH (7)

1 | Making Water Resource Management Resilient

Improving Livelihoods Physical
Connectivity (5.4)
Strengthening EWS

2
3
4 | Protecting Mangroves
5

Making new infra-structure resilient
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UNESCAP

Positives:
A Provides available resilience policieson country level
A Decision Support Systemon province level for contextual analysis of
variety of hazard, risk, vulnerability, and socigeconomic information

Negatives:
A Data gaps and sometimes outdated information
A Covers 54 nations globally (20 in Pacific, only 12 with risk information)
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AQUEDUCT

Global Flood

Hazard and

A Current and Future detai
A Strong collaboration with universities

A 2 types

o Riverine Flood
o Coastal Flood
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https://www.wri.org/applications/aqueduct/floods/#
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https://www.wri.org/applications/aqueduct/floods/

T A@EDUCT FLOODS TOOLS BLOG PUBLICATIONS DATA USER STORIES ABOUT SUBSCRIBE

RIVERINE FLOOD DAMAGE IN FIJI &4 ~» i
Select a location (2) Compare with 2010 2030 2050 2080
Fiji Compare with... Annual Expected Urban Damage 25M 120M  430M  1.8G
. . Urban Asset Value 3.5G 5.9G 11G 26G
Flood Type (2) Risk Indicator (2)
Riverine Urban Damage % Annual Expected Urban Damage 0.710% 1.99% 3.81%  6.70%
Estimated Flood Protection Level 21 16 21 33
[] Customize Analysis (?)
RIVERINE FLOOD URBAN DAMAGE IN FIJI &4 ~» i

20.000
5G

4G 15.000

3G

Riverine Risk

10.000
2G

5.000

I 0,000

2010 2030 2050 2080

1G

abeweq ueqin parsedx3y [enuuy %

Annual Expected Urban Damage ($)

B Annual Expected Urban Damage @ % Annual Expected Urban Damage



ﬂ;AQUEDUCT FLOODS TOOLS BLOG PUBLICATIONS DATA USER STORIES ABOUT SUBSCRIBE

COASTAL FLOOD DAMAGE IN VANUATU (8] o4 i
Select a location @ Compare with 2010 2030 2050 2080
Vanuatu Compare with... Annual Expected Urban Damage 1.3M 13M 44M 190M

Urban Asset Value 960M 2.3G 5.8G 19G
Flood Type (?) Risk Indicator (?)
Coastal Urban Damage % Annual Expected Urban Damage 0.141% 0.576% 0.753% 1.03%
: Estimated Flood Protection Level 7.0 3.0 3.0 3.0

[J Subsidence [] Customize Analysis (?)

COASTAL FLOOD URBAN DAMAGE IN VANUATU 5] g i

e 200M ¥
@ >
=

& 180M 1.000 -
[ E 160M 2
a 0800 m
= 140M 3
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S 120M 2
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100M
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Cost-Benefit Analysis

7 AQUEDUCT Froops TOOLS BLOG PUBLICATIONS DATA USER STORIES ABOUT SUBSCRIE

COST-BENEFIT ANALYZER CUMULATIVE NET BENEFITS FROM 2020 THROUGH 2100 4] led i

130M

q A 120M
Select a location (?) Compare with o

100M

10M
Y E— -lllllIIIIIIIIIIIIIIll““|“|‘|||||||||““““““||||||l||l|||

2020 2028 2036 2044 2052 2060 2068 2076 2084 2092 2100
years

Compare with...

O
o
=

Vanuatu

o~ @
o o O
< = Z

Select a future scenario (?)

=
o O
< <

Business as usual

Cumulative Net Benefits ($)
2

]
o
<

INPUT TABLE

Design Protection Standards
@ ANNUAL TOTAL COSTS VS BENEFITS FROM 2020 THROUGH 2100 (] fed i

Existing Protection Level (Return Period)
2.8M
2.6M
369 2.4M
22M
2M
1.8M
1.6M
1.4M
1.2M
™
0.8M
0.6M
0.4M
0.2M

Cost and Benefits ($)

APPLY CHANGES



AQUEDUCT

Positives:
A Provides global coverage
A Current and Future Climate
A Globally consistent with the methodology

Negatives:
A Urban Damage Proxy is difficult to reproduce
A Flood modelling needs to be more detailed to be of use
A Coastal inundation coarse leading to spurious results
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PARTheR?

Pacific Risk Tool for Resilience, Phase 2

A Future detailed risk profiles
A Strong collaboration with central government agencies in each country to

identify their risk-information needs and priorities

A 3 use cases
o National coastal inundation risk profiles

o Tropical cyclone risk model
o Water resource forecasting tool

https://niwa.co.nz/pacific/pacific_-risk-tool-resilience-phase-2-partner-2
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https://niwa.co.nz/pacific/pacific-risk-tool-resilience-phase-2-partner-2

A national sea -level risk profiles for populations, buildings, crop
Infrastructure under present & future climate scenarios
A 6 countries: COK, MHL, WSM, TON, TUV, VUT

BB o

50th Percentile

9000000 e $5p119 (medium confidence)
8000000 4~ 5s5p126 (low confidence)
— 55p126 (medium confidence)
7000000 - == ssp245 (medium confidence)
w— 55p370 (medium confidence)
I 6000000 — 550585 (low confidence)
< 5000000 4 = $5p585 (medium confidence)
°
£
¥ 4000000 -
3000000 +
2000000 4
1000000 +
T T T T T T T
2020 2040 2060 2080 2100 2120 2140
Year

Above images: Projected water level in a 1 in 100-year water level event in Efate, Vanuatu (left) and Rarotonga, Cook Islands (right).
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Other RISk PrOfIIeS PACIFIC RISK PROFILE Australian
Integrating global data FV' -

Basic Country Statistics
Nuarnbar: o Villcancas & Par cont of
P C R I C ( Of C O u r S e) | Ta:imu » Populstionat Volansc Risk

m Height Above Sea-level
3 volcanoes

2%
| | Land Area People live within 30 km of volcanoes
AA - 18,333 km?
I v o y N b Per cent of Urban Per cent of Coastal Population
/ - g Population | 27%
R1° / People live within 1 km of the coast

BOM
RIskscape
_I OtS p OtS b Pdcific—Ausfroli‘c Irir;\.qfe Chcr)ge Scier;ce
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NFORM Risk Indexass
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JIESANCS Population Density agriculture Sector Pacific Risk Profile is a snapshot of climate and
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School risks globally

(https://gpss.worldbank.org/en/glosi)

Annual Modelled Fatalities from Earthquake Shaking

School data
@ School points
Admin level 0
[ Admin level 1
Admin level 2
1 no data

I S —

—== == = e

Annual Modelled Economic Losses from Earthquake Shaking
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https://gpss.worldbank.org/en/glosi

School risks globally (ittps://gpss.worldbank.org/en/glosi)

Wy PML Curve (Azerbaijan) -
Economic Loss, Fatalities
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https://gpss.worldbank.org/en/glosi

Incorporating climate change scenarios

Increasing number of risk models and profiles are integrating climate change
scenario data

A enhance their predictive capabilities
A assess the longterm impacts of shifting climate patterns on various sectors

A Climate and weather related hazards: flood, tropical cyclones, drought etc

A should allow for:
0 decision-makers to formulate more adaptive strategies

0 Improve resilience planning
o allocate resources more effectively in response to climaterelated threats
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Incorporating climate change scenarios

Example 1
Mean Estimate AAL 50yr RP 100yr RP 250yr RP
PCRAFI (2013)Current and Future Current Climate | 178,198,886 829,003,877 1,099,552,080 1,523,057,384
. : : Total Loss |Future 2050 (%) +1.0 -0.9 +1.3 +3.1
Tropl_cal Cyclone Risk in the South S—— 130 a1 e s
Pacific Current Climate | 111,198,476 633,464,829 827,865,828 1,185,702,262
age . . Building |Future 2050 (%) +2.2 -2.2 +3.3 +4.4
A 14 Pacific island countries and Timor
Future 2100 (%) +6.3 +4.3 +5.0 +5.4
| este nfra. _|Current Climate [ 10,436,570 67,878,189 84,470,664 105,373,954
. . Future 2050 (%) -19 -0.5 +2.4 -0.3
A 11 different Global Climate Models SLrUCture | ¢ sture 2100 (%) +13 03 +1.0 +0.4
- Current Climate | 56,563,840 216,372,784 288,390,026 489,192,742
(GCMs) from two generations of Crop  |Future 2050 (%) -0.7 -0.6 +11.1 +0.9
model experiments, CMIP3 and Future 2100 (%) 0.3 1.8 +11.3 +0.2
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Incorporating climate change scenarios
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Figure 5: Current climate AAL as a percentage of GDP by country across the South Pacific
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