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1. About this Guide

= This guide is intended to help users navigate the Disaster Risk Modeling Interface (DRMI) and access
information for knowledge development, awareness raising, and policy-related decision-making

» The guide uses screenshots from the DRMI to help visualize and select appropriate data and build
familiarity with the system. These screenshots are indicative of the content available but may differ from
the user’s specific experience depending on their permitted access to data

= The guide provides an overview of the different functions in the DRMI, it does not provide technical
information on the risk modeling methodology. This is provided separately in the Risk Modelling
Technical Note.

= This guide will continue to evolve based on user feedback.
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2. Overview of the DRMI JAND )3 CAREC

= The DRMI provides users with access to information generated by TA-9878 Developing a Disaster
Risk Transfer Facility in the Central Asia Regional Economic Cooperation Region

= Earthquake, flood and infectious disease risk profiling for all CAREC members has been conducted
using state of the art modeling

= Risk metrics quantifying impacts to people, property and the economy from all three hazards are
available on the interface, with an option to adjust exposure. Historic impacts are also available

= Climate adaptation scenarios inform on the costs and benefits of implementing different hazard
mitigation mechanisms. These are modelled for current conditions, as well as future climate
scenarios and for future economic growth scenarios

= Adisaster risk financing dashboard allows testing of parameters of risk financing programmes,
drawing on the risk modeling results to understand the extent and indicative costs of risk financing

= Users have the functionality to download data for further analysis
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2. Overview of the DRMI: Structure 8 Determimsse scenarios

Ll Exposure Risk Calculator

There are three core functions of the DRMI, containing data sets and tools for the user.

1. Risk Profiles
= Probabilistic — map-based view of economic losses, number of people affected and fatalities from
catastrophe modeling of flood, earthquake and infectious disease
= Deterministic Scenarios — map-based view of historic earthquake and flood events, and infectious
disease outbreaks
= Exposure Risk Calculator — a tool to enable adjustments to the exposure component of the
probabilistic risk assessments

2. Risk Adaptation
= Map-based view of the cost-efficiency of mechanisms to mitigate the impact of floods and
earthquakes, including under different climate and economic growth scenarios

3. Risk Finance
» Tool to enable testing of different key risk financing parameters
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2. Overview of the DRMI: Site Map

Landing page
Risk Profiles - Probabilistic

Country map

Data tables
Probabilistic flood, Risk Profiles -
earthquake, infectious Deterministic
disease outputs Scenarios
Flood,
Country and EP curves eiar:rftg 3?§ukse ’
district maps and data disease

Menu
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Exposure Risk
Calculator

Flood and
earthquake
risk
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Risk
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Downloadable
content

Risk Finance
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User Guide
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3. User Access: Login ADB CAREC
= The DRMI is accessed via web browser
ASIAN DEVELOPMENT BANK
= Login requires a username and password
paul yi@jbarisk.co
= User registration is controlled centrally e
LJ Remember me? Need a new password?
= Each user has tailored access to
information on the DRMI, depending on
their location (i.e., not all users can see
. ©) GEM iy
all data) guenmone &) CEM 1. (35 Y
= Upon login, the map-based probabilistic
section is automatically loaded
© 2021 Jeremy Benn Associates Limited. All rights reserved, * Terms. Privacy and Legal information «f Contact us
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https://carec-engagement-tool.jbahosting.com/map/probabilistic

N~

CAREC

3. User Access: Navigation

= Consistent throughout the tool is a top navigation panel that allows you to move between the core
functions of the tool

M ASIAN DEVELOPMENT BANK . CLIM A DA @' METABIOTA® Eum)t EA&EM Wtw B

32 Risk profiles»  #88 Risk Adaptation L% Risk Finance ® Help~ & My Account ||| & Log out

Clicking on the ADB logo Access to Help guides and published My Account Logout of the
returns you the map-based other screens document including allows password || system when
changes complete

probabilistic section Country Risk Profiles
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4. Risk Profiles - Probabilistic CAREC

» Probabilistic modelling combines hazard, vulnerability and exposure components to generate a
description of the distribution of impacts of disaster risk: metrics are available for physical damage,
people affected and fatalities on a geographical basis.

» The two main outputs from the probabilistic modelling are average annual losses (AALS) and
exceedance probability (EP) curves.

= Average annual loss is the mean value of an EP distribution. It indicates the expected impact per
year, averaged over a long period

= An EP curve describes the probability that various levels of impact will be exceeded. If 10,000
years are simulated, then there is a 0.01% (1/10,000) probability that the largest impact in the set
will be exceeded. Similarly, there is a 1% (1/100) probability that an event that occurs on average
every 100 years will be exceeded

» The modelling is based on models from GEM (earthquake), JBA (flood), and Metabiota (infectious
disease). Additional information is provided in the Risk Modelling Technical Note.
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4. Risk Profiles - Probabilistic CAREC

Benefits of probabilistic modelling:

= Widely used by insurers and reinsurers to understand the risk from natural hazards when managing
their portfolios and pricing insurance

» Probabilistic catastrophe models can provide a view of risk at a location or aggregate level where
suitable exposure data is available

» The use of large sets of simulated events means that the models can estimate risk for extreme events
of much greater intensity than anything that has been observed in recorded history

= Using the full probabilistic distribution of risk that the models generate, users can base their decisions

on a modelled level of impact (e.g. $50m of economic loss) or a specific frequency of event (e.g. 1 in 50
years)

= Probabilistic models represent the uncertainty in the hazard and exposure components used to
generate risk outputs

= Probabilistic models are increasingly used to model risk beyond the traditional insurance market
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4. Risk Profiles - Probabilistic

Map location, pan/zoom and
data download functions

ADB

ASIAN DEVELOPMENT BANK

& aa »

.QUMADA ETH:iirich 5} METABIOTA®

#2s Risk profiles ~

©) GEM i

LOBAL EARTHQUAKE MODEL  Towers
workinglogether toassessrisk  Watson

18 Risk Adaptation Ll Risk Finance @ Help~ & My Account 25 Admin & Log out

Earthquake Infectious Disease

ﬁ Download data

No selection

Map panel

Choose risk metric to visualise:

© Average Annual Damage
Average Annual People Affected
Average Annual Fatalities

« Country level
*  Province level

» Comparisons

200 km 1:8,000,000

® 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal information Map Attributions

Damage Exceedance Probability Uzbekistan

Flood - Damage Exceedance Probability Curve

Il [“]<arakalpakstan

Da.ta. panel :::z R I [#]khorezm
stoe I [¥]Bukhara
$800.0M [Flkashkadarya
° EP curves S600.0 M [Flsirdaryo
S400.0M I Fnavoi

Il []7ashkent

$200.0M
0.0 |w®

 Data tables

250

Data screen Click on country

Return Period

selection menu outline for detail

Compare

Central Asto Reglenas Economic Cocperation Frogram

Hazard and risk
metric selection

Il [“~ndijan

-Namangan
[ [#lsamarkand
[Flsurkhandarya
Fergana
Bl [Aizzakh
Il []1ash
Arrows
expand/shrink
panels

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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4. Risk Profiles - Probabilistic

Province Map

ASIAN DEVELOPMENT BANK

ADB\ e

Centiol Asto Reglonat Economic Cocparation Frogram

GLOBAL EARTHQUAKE MODEL  Towers
working together to assess risk

.CLIMADA ETHzicich 5} METABIOTA® ©) GEM .

Watson

#2 Risk profiles ~ #2 Risk Adaptation Ll Risk Finance ® Help~ & My Account 22 Admin & Log out

Hazard

& a q selection

ﬁ Download data Choose risk metric to visualise:

No selection

© Average Annual Damage RiSk metric

Average Annual People Affected

Average Annual Fatalities SeleCtlon
=
Compare
Avg. Annual Losses ($ USD) Comparlson
- k . -3, k H

150424k 5301 - 407k slider
424-779k 4,047 - 4,738 k
779 - 1,199 k 4,730 - 5,468 k
,199 - 1,676 k 5,468 - 6,230 k

. - 76 - 2,203 k 6,230 - 7,025 k

Map shows risk Lo25 e

Region - Imereti
Avg. Annual 3 11
Loss

metrics at province
level (ADM1)

Avg. Annual 5
People

Affected
Avg. Annual 2
Fatalities

Return to
country map

50 km 1:2,000,000 43.071786, 42.234558 Province Ievel

metrics (hover over)

® 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal information Map Attributions

Damage Exceedance Probability

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 12



4. Risk Profiles - Probabilistic ;
ADB fg/\ize

Centiol Asto Reglonat Economic Cocparation Frogram

Comparison Slider

‘ L
| —
@ ASIAN DEVELOPMENT BANK . CL IMA DA ETH:ziirich {@} METABIOTA® @ / GEM Willis

LOBAL EARTHQUAKE MODEL  TOWErS
Earthquake Infectious Disease

working together to assessrisk — Watson
Choose risk metric to visualise: Choose risk metric to visualise:
Mo selection No selection
© Average Annual Damage © Average Annual Damage
Average Annual People Affected Average Annual People Affected
g Average Annual Fatalities Average Annual Fatalities

% Risk profiles~  #8s Risk Adaptation L4 Risk Finance © Help~ = My Account @& Admin & Log out

iglantionaiinanns

Close

Avg. Annual Losses ($ USD) Avg. Annual Losses & USD)
0-150k 2,776 - 3,391 k -74k 1866 - 1,669 k
150 - 424 k 3,391 - 4,047 k -209k 1869 -1,991 k
424 - 779 k 4,047 - 4,739 k 209 -383k 1 2,332 k
FIOOd 779 - 1,199k 4,739 - 5,468 k 383 - 590 k 2, 2,691 k Earthquake
1,199 - 1,676 k 5,468 - 6,230 k 590 - 825k 2, 3,066 k
3

damage:
province
level

dama e . 1,676 - 2,203 k 6,230 - 7,025 k 825 - 1,084 k , 008 - 3,457 k
. 2,203 - 2,776 k 7,025 k+ E:] 1,084 - 1,366 k 357 k+

province |7}
level

Slider bar — move left/right Close
to compare two different comlp_)gnson
Damage Exceedance Probability hazards Or metnCS S I er

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 13



4. Risk Profiles - Probabilistic

Data Panel — Exceedance Probability curves

CAREC

Centiol Asto Reglonat Economic Cocparation Frogram

©)G
ASIAN DEVELOPMENT BANK - CL l. MADA ETH:zlrich @ METABIOTA® éwul.umnqu mL Towers

‘working together toassessrisk — Watson

isk profiles~ p& Risk Adaptation 2 Risk Finance elp~ = My Account
o2 Risk profil 8 Risk Ad i L Risk Fi © Hel & My A

Flood/earthquake
data panel
selection menu

24 Admin & Log out

L'l
Willis

Average Annual People Affected

100 km 1:4,

© 2022 Jeremy Benn Associates'

Average Annual Fatalities

a o Avg. Annual Losses ($ USD) Earthquake Infectious Disease
P 0-450 k 8,420 - 10,290 k
450 - 1,290 k 10,290 - 12,280 k
1,290 - 2,360 k 12,280 - 14,380 k . - P
load data 2360 - 3840 k 14380 - 16,500 k Choose risk metric to visualise:
3,640 - 5,080 k 16,590 - 18,910 k No selection
5,080 - 6,680 k 18,910 - 21,320 k
5.680 - 8.420 k 21,320 kst © Average Annual Damage

Damage Exceedance Probability

Azerbaijan

$500.0M

$450.0M

54000 M

$350.0M

Province
level EP [ |.....
curves

$200.0 M

§150.0 M

$100.0 M

$50.0M

amage Exceedance Probability Curve

3 ted Terms, privacv - LE"H' e Hap —

Ganja—Qazakh

[#lLankaran
I [¥]shaki-Zagatala I [¥]Absheron .
I [¥lquba-Khachmaz Bl [F]vukhari-Karabakh PrOVInce
I [“]kalbajar-Lachin I [~]Dzglig-Shirvan H
selection

Average Annual Damage - Table
Average Annual Fatalities and People Affected

Average Annual Damage - Table
Average Annual Fatalities and People Affected

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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4. Risk Profiles - Probabilistic

CAREC

Centiol Asto Reglonat Economic Cocparation Frogram

Data Panel — Average Annual Loss tables

@) LI
| x
ASIAN DEVELOPMENT BANK CLIMADA  Emzirich G memsionw :W'RQ*QUE m‘ Towers

working together toassessrisk  Watson

#2s Risk profiles ~ 18 Risk Adaptation Ll Risk Finance @ Help~ & My Account 22 Admin & Log out

M e Q @ Avg. Annual Losses ($ USD) Flood Infectious Disease
0-330k 6,030 - 7,370 k

330-920k 7,370 - 8,790 k
. 920 - 1,690 k 8,790 - 10,290 k - P
!’ Download data 1,690 - 2,600 k 10,290 - 11,870 k Choose risk metric to visualise:
2,600 - 3,640 k 11,870 - 13,530 k Mo selection
3,640 - 4,780 k 13,530 - 15,260 k

4780 - 6,030 k 15,260 k+ © Average Annual Damage
Average Annual People Affected
Average Annual Fatalities

100 km 1:4,000,000

© 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal information Map Attributions

l[Average Annual Damage - Table V] Kyrgyz Republic 2 ¥
Name Ava. Annual Damage (USD) ’ v ‘ xposure (USD) r \ -
g
Osh $17,139,540 $17,059,300,000
Bishkek $15,799,787 $38,590,440,000
Chay $12,898,284 $34,785,250,000

Table Of da‘a Jalal-Abad $12,269,686 $12,339,400,000

by pr0V|nce - | Osh (city) $5,763,380 $5,223,750,000
Batken £2,632,733 £16,197,100,000
Tssyk-Kul $3,623,005 $5,003,450,000
Naryn $805,943 $2,061,870,000
Talas $480,407 $1,035,770,000

9 of 9 entries

Province names Average Annual Total exposure
Damage

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 15



4. Risk Profiles - Probabilistic

Infectious Disease

= Given the nature of infectious disease risk, information is presented on a national, rather than province, level.

ASIAN DEVELOPMENT BANK

@ B! G L'l

| EM

ETH :liric Fid ? / Wil

- CL ‘MAQA ztirich ‘3? METABIOTA” ‘;WIRE&R‘IHQMKE MODEL TolwI:rs
‘working together toassess sk \Watson

profile @ R Adaptatio R ance ? elp Acco Ad og o

ADB[Ne

Centiol Asto Reglonat Economic Cocparation Frogram

Infectious —
i Q andemic map dat? unavailable | T arthquake
n/a
disease data
H d dat: Choose risk metric to visualise:
panel selection & * pose ik me
© Average Annual Damage
men u Average Annual People Affected
Average Annual Fatalities
o ey Infectious
@ 2022 Jeremy Benn Associates jted Terms, Privacy and Legal information Map Attributions d iSeaSe
Combined ~ data
Infectious Disease - jed - No. of People Infected - Paki .
120,000,000 akistan Selectlon
100,000,000
Combined v
Infectious Disease - Infection - Damage Exceedance Probability
20,000,000 ombined
Crimean-Congo hemorrhagic fever virus
60,000,000 Nlpah
Respiratory
Infectious Disease - Fatality - Damage Exceedance Probability
40,000,000 Combined
Crimean-Congo hemorrhagic fever virus
20,000,000 Nlpah
Respiratory
Infectious Disease - Summary
0 I A 5 5 Crimean-Congo hemorrhagic fever virus
2019 Novel Coronavirus (2019-nCoV) (up to Sept 2021)
Pandemic Influenza .
| SARS Coronavirus
- -

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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4. Risk Profiles - Probabilistic

Data download

= From the button on the top left of the screen data can
be downloaded in csv format

= Download zip file contains

Country level flood, earthquake and infectious
disease data

Average annual metrics and exceedance
probabilities

Metrics for damage, people affected and fatalities

Flood and earthquake outputs at province level
(ADM1)

AR

CAREC

Centiol Asto Reglonat Economic Cocparation Frogram

MName

99999 e e e e ee

Batken

Bishkek

Chuy

Issyk-Kul

Jalal-Abad

Nanyn

Osh

Osh-(city]

Talas
KGZ-CCHFDeathExceedances
KGZ-CCHFInfectionExceedances
KGZ-CCHFSummaryTable
KGZ-CombinedDeathExceedances
KGZ-CombinedinfectionExceedances
KGZ-CovidSummaryTable
KGZ-EarthquakeAverageDamages

KGZ-EarthquakeAverageHumanDamages

KGZ-EarthquakeDamageExceedences
KGZ-FloodAverageDamages
KGZ-FloodAverageHumanDamages
KGZ-FloodDamageExceedences
KGZ-FluSummaryTable
KGZ-NipahDeathExceedances
KGZ-NipahlnfectionExceedances

KGZ-Regions-EarthquakeAverageDamages
KGZ-Regions-EarthquakeAverageHumanDamages

Date modified

Type
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

Size

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat..

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat..

Microsoft Excel Comma Separat..

Microsoft Excel Comma Separat...

Microsoft Excel Comma Separat...

Micrasoft Excel Comma Separat...

Microsoft Excel Comma Separat...

1KB
TKB
T1KB
T1KB
1KB
TKB
TKB
1KB
1KB
1KB
TKB
T1KB
T1KB
1KB
TKB
1KB
1KB

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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5. Risk Profiles - Deterministic Scenarios

= As a supplement to the probabilistic model outputs, and to help better understand the level of risk
from extreme events, the deterministic section displays impact values (damage, fatalities and people
affected) based on analysis of a specific simulated event for each country

= Displayed events represent the probability of occurrence of 0.5%, or a return period of 1-in-200-years
= The intention is to illustrate potential impacts for an event of this magnitude, to inform planning for a
plausible, extreme event. It is important to note there is a range of uncertainty around these values

that cannot be represented by an individual event analysis

= More information is available in the Risk Modelling Technical Note
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5. Risk Profiles - Deterministic Scenarios JAN D ) 5! ‘CARE“‘“C“““

Centiol Asto Reglonat Economic Cocparation Frogram

©))GEM &
Fa\DJ3] ASIAN DEVELOPMENT BANK - CLIMADA  #muzirich EMETABIOTA o i e, 3
working together toassessrisk  WWatson

% Risk profiles~  #8s Risk Adaptation L= Risk Finance © Help~ = My Account & Admin & Log out

Data Layers —

O @ a ¢ .
[3 [=] Earthquake COIOUI’ Of Cer|e

R refers to menu
s i selection in left-
hand panel

No. People Affected

Wl No. People Affected
Transparency: 20 %

[ Fatalities

Hazard/ [0 Fatalities
metriC Transparency: 20 %
selection BB Food

|:| Economic loss (USD)

US| ng El Economic loss (USD)
Transparency: 20 %

check

bOXeS No. of People Affected

Hl No. of People Affected
Transparency: 20 %

Tajikistan
Peril

Economic Loss (USD) ¢
GDP (USD) 4 M
Economic Loss/GDP  (

Ratio

Population

[ Fatalities

Il Fatalities
Transparency: 20 %

[3 [ 2019 Novel Coronavirus No. People Affected  : !
(2019-nCoV) ¢ Values for the
Affected/Population

D No. of People Infected Ratio

for the selected
B No. of People Infected {up to Sept

2021) d t I y
© 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal informa\ a- a a- er

Tanparencys 20 % ) R (hover over)

100 km 1:4,000,000 65.743896, 37.786457

View flood map

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 19



5. Risk Profiles - Deterministic Scenarios

-~

ADB [g/\3=e

Centiol Asto Reglonat Economic Cocparation Frogram

FaXD)H ASIAN DEVELOPMENT BANK

Data Layers

[3) [=] earthquake
[ Economic loss (USD)
B Economic loss (USD)
Transparency: 20 %
No. People Affected
B No. People Affected
Transparency: 20 %
[ Fatalities

[T Fatalities
Transparency: 20 %

3 [=] Flood

conomic loss (USD)

CIiCk|ng On tnnnmitlzloss{usn)
country circle |
brings up right [=ees=cs

0. of People Affected

O e Q

A LI'I'LI
CLIMADA ETH:ziirich %G METABIOTA” @)'GEM Willis

GLOBAL EARTHQUAKE MODEL  TOwers.
working together toassessrisk  Watson

% Risk Adaptation

o8 Risk profiles~

hand data bOX barency: 20 %

atalities

Bl Fatalities
Transparency: 20 %

[= O 2019 Novel Coronavirus
(2019-nCoV)

[ No. of People Infected

B No. of People Infected (up to Sept
2021)
Transparency: 20 %

100 km 1:4,000,000

@ 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal information Map Attributions

N e R T

Deterministic Scenario

Country Tajikistan
Peril Flood

Economic { ‘2,000
Loss (USD)

GDP (USD) M

Economic (

Loss/GDP
Ratio

Data box
containing
more
country risk
information

Population ¢ 26
Fatalities ¢
Fatalities/ ( 4

Population
Ratio

No. People ] |
Affected

No. People ( 18
Affected /

Population

Ratio

View flood map

Scenario selection

The deterministic scenarios provide
information on the impacts (damage,
fatalities and people affected) that can
be expected, on average, from a flood or
earthquake event with an occurrence
probability of 0.5% (return period of 1 in
200 years). Individual simulated events
have been selected to provide a

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 20



6. Risk Profiles - Exposure Risk Calculator

= Based on flood and earthquake probabilistic model outputs

ADB

-
< ons Econamic Cacperoton rogram

‘entiol Asic Reglonas Econs

= Allows an alternative value of country level exposure to be applied to the risk metrics (Average Annual
Loss, Aggregate and Exceedance Probabilities) for flood and earthquake individually or combined

= Current and updated values are displayed side by side and downloadable in csv format

Current exposure
value for country

\ Current absolute exposure

$11,727,818,752 USD

New country-level
exposure value

Options to adjust exposure

Absolute exposure

deflned by user $11,727,818,752

Percentage change from absolute

exposure

Percentage
adjustment to existing
exposure value

Update dashboard

Button to update
risk metrics

Button to

download data in
/ csv format

Download current dashboard data (CSV)

WillisTowers Watson Ll"I"lsl 21



6. Risk Profiles - Exposure Risk Calculator

ADB

CAREC

Cal C u | at O r O u t p u tS Current Average Annual Loss (USD) $23,946,032 Adjusted Average Annual Loss (USD) $26,340,636
Return Period Current A Adjusted OEP Losses Adjusted A
/ $2,686,777 $3,692,303 $2,955,455 $4,061,534 \
Current Country Average / 5 $12,020,962 515,263,674 $13,223,058 $16,790,042 \ Country Average Annual
Annual Loss 10 $56,647,659 $57,405,859 $62,312,425 $63,146,445 Loss CalCUIated USIng an
15 $112,305,710 $113,085,416 $123,536,281 $124,393,958 updated exposure value
20 $173,807,660 $175,602,852 $191,188,426 $193,163,137
Current Occurrence 25 $208,697,916 $210,117,535 $229,567,707 $231,129,289
Exceedance PrObablllty 30 $240,717,707 $241,405,587 $264,789,478 $265,546,146 OEP calculated USing an
(OEP) — the modelled value 40 s 304,873,082 $206,337,817 $324,360,390 T Updated exposure value
. of loss that WOUId_ be 50 $320,524,793 $332,275,436 $362,477,273 $365,502,979
incurred from the Sln.gle 75 $371,850,216 $405,885,313 $409,035,237
largest event at the given
return periOd 100 $383,556,957 $419,363,569 $421,912,653 .
$435,573,271 $436,771,532 $479,130,598 $480,448,686 l\ AEP Ca|CU|ated USII’]g an
$473,432,470 $476,348,921 $520,775,717 $523,983,813 updated exposure Va_lue
$649,672,819 $652,591,439 $714,640,101 $717,850,583
Current Aggregate $745,422,065 | $747.330,255 J $819,964,271 $822,063,280 )

Exceedance Probability
(AEP) — the modelled value
of loss that would be
incurred from the whole year
at the given return period

,

$900,000,000
$200,000,000
$700,000,000
$600,000,000
$500,000,000

$400,000,000

Losses (USD)

$300,000,000

$200,000,000

$100,000,000

50

I Current OEP Losses

Current AEP Losses [l Adiusted OEP Losses

Adjusted AEP Losses

Graph of Current and
Adjusted AEPs and

OEPs

0 100 200 300 400 500 600 700 200 900 1000

Return Period

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 22



6. Risk Profiles - Exposure Risk Calculator

N~

ol Asto Regienct Economic Cocperation Frogram

Centr

Example use of the Exposure Risk Calculator for calculating future risk

Say that the chosen country has an absolute B commomorran CLADA e @uinnone ) GEM b

wers
s

exposure value of $400bn, the user can generate an A Risk roes~ |l Rk Adaptaion | 1 ik Fnace
estimate of future Average Annual Loss and e

Aggregate Exceedance Probability based on a future Exposure Risk Calculator
exposure projection that might account for economic e e e s s o et e i o ot e oo 1 o el e s e

-
xposure Probability (where return period estimations are for representative years). To use the tool, select a country and then either adjust the
i e

an d po pu Iati 0 n g rO\/\fth ] T h iS Can be d O n e i n tWO Ways : :(fEL:rsnuarteiolrJ—'yO\;atJ:nznijl:’ErSiZZZ e. Click "Update das:b:ard to view the modelled damage that your chosen selections provide. Mor:

vailable in the User Guide.
Country

1. If the absolute future exposure value is known, I
this can be entered, e.g. $440bn

djust exposure

Absolute exposure $400,000,000 usD

Percentage change from absolute

2. If the user has a percentage increase in exposure, s —
this can be entered in the second box, e.g. +10%

Update dashboard Download current dashboard data (CSV)

Flood +

Multiple estimates can be made to assess the range
of potential outcomes. __Earthouake ___ I
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CAREC

= The adaptation scenarios are designed to inform on the potential costs and benefits of implementing
different adaptation measures

7. Risk Adaptation

» The same flood and earthquake modeling in the probabilistic section was input into the CLIMADA
modeling framework to generate estimates of cost and benefit for the current (baseline) climate, two
future climate scenarios (one moderate and one severe) and one economic growth scenario.

= Only the larger cities were modelled, to account for the large proportion of people, livelihoods and
assets at risk. A high level of uncertainty would otherwise have been associated with country-level
modeling. The largest city in each CAREC member state was selected. Different cities were selected
within the same member state where appropriate to the flood and/or earthquake risk profile.

= These scenarios can inform decision-making on upfront investment in risk reduction measures by
estimating future risk averted and comparing them to the cost of the measure itself.

= Afolder containing all the data needed to rerun the scenarios in CLIMADA can be downloaded from
the Adaptation entry screen. More information is available in the Risk Modelling Technical Note.
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7. Risk Adaptation
City Risk Map
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7. Risk Adaptation
City Risk Map — menu options
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7. Risk Adaptation

Adaptation Plots

Earthquake

Scenarios

Baseline

[ Future growth
Adaptation Measures
No Measure

[ Building Codes

[] Retro-fitting

Average Annual Risk Metrics

Open Future Damage Graph

—~

Open Future Risk Breakdown

Open Cost/Benefit Graph

Damage vs Return Period fram Present to 2050 for Baseline Scenaria

This chart displays the expected loss that Is retained for a given return period, after each adaptation measure has been
implemented. In other words, this is the unaverted loss that must be accepted or addressed through alternative risk
management measures. The 'no measures’ bar shows the expected loss If no adaptation measures are Implemented. The
best-performing adaptation measure, for a given return peried, will have the lowest retained loss.

CAREC

Centiol Asto Reglonat Economic Cocparation Frogram

Retained Loss - shows
retained loss ($) for all
adaptation measures for
different return period events

Expected Annual Loss at Present and In 2050

35000

. I

Risk 2020 Economic development Cimate change Risk 2050

This chart compares the current average annual impact (at present) to the future average annual impact (in 2050). It also
displays the contribution of future economic development (which typically increases exposure values) and future climate
changes (which may increase or decrease hazard intensity) to the future average annual impact. This provides an indication
of which factors are responsible for driving future impact.

Future Risk Breakdown —
shows how the climate and
economic growth components
relate current loss to future
(2050) loss

Relative Gost-Benafit of Adaptation Meazures from Prezent to 2080 for Bazaline Scenaric

—
- -—
—

Q= Optimal
This chart displays the relative cost vs benefit of each adaptation measure. The aptimal measure will appear closest to the bottorm

right corner, which represents a low cost, high benefit measure. The cost is the amount in USD required to implement the
adaptation measure. The benefit is the cumulative averted loss that the adaptation measure provides between present and 2050.

Cost/Benefit Graph — shows
how cost and benefit are
related for each adaptation
measures — bottom right is
optimum of cost/benefit
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7. Risk Adaptation
Future Loss Graph

Values of
retained loss
for each
measure for
a given
return period

Damage vs Return Period from Present to 2050 for Baseline Scenario

Retro-fitting

200

[l Retro-fitting : $35,985,380
B No Measure : $143,941 520
' [ Building Codes : $2,241,280

100

Return Period

500 100.0 150.0 200.0 250.0
Retained Damage (Million USD)

This chart displays the expected loss that is retained for a given return period, after each adaptation measure has been
implemented. In other words, this is the unaverted loss that must be accepted or addressed through alternative risk
management measures. The 'no measures’ bar shows the expected loss if no adaptation measures are implemented. The

best-performing adaptation measure, for a given return period, will have the lowest retained loss.

- CAREC
I Mo Measure Key to
Building Codes measures

Hover over
\ bars for

values

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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7. Risk Adaptation
Future Risk Breakdown

Values of annual
loss for baseline
scenario and
contributions to
future risk
estimate

40000

35000

30000

25000

20000

Value (Thousand USD)

15000

10000

5000

Risk 2020

Expected Annual Loss at Present and in 2050

Economic development

$12,000,000 '

Economic development Climate change

Hover over
bars for

Risk 2050

This chart compares the current average annual impact (at present) to the future average annual impact (in 2050). It also
displays the contribution of future economic development (which typically increases exposure values) and future climate
changes (which may increase or decrease hazard intensity) to the future average annual impact. This provides an indication
of which factors are responsible for driving future impact.

values
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7. Risk Adaptation
Cost / Benefit Graph

Costs and
benefits for each
adaptation
measure for the
given scenario.
Bottom right
hand corner is
optimal
combination of
low cost and
high benefit

Relative Cost-Benefit of Adaptation Measures from Present to 2050 for Baseline Scenario

14
I Flood Awareness
P Ecological Restoratio
12 Channel Maintenance
I Vaste Management
10
g 6
o
[ ]
4
[ ]

0 O« Optimal
0 5 10 1 20 25 \

Net Present Benefit to 2050 (Million USD)

USD)

(4]

This chart displays the relative cost vs benefit of each adaptation measure. The optimal measure will appear closest to the bottom
right corner, which represents a low cost, high benefit measure. The cost is the amount in USD required to implement the
adaptation measure. The benefit is the cumulative averted loss that the adaptation measure provides between present and 2050.

ADB[JN\:=e

‘entiol Asio Regfoncs Economk

Key to
measures

Points represent
cost-benefit of
each adaptation
measure

Optimal
cost/benefit to the
bottom right of
the plot
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7. Risk Adaptation
Comparison Slider

ADB[Ne

Centiol Asto Reglonat Economic Cocparation Frogram

M ASIAN DEVELOPMENT BANK

.CUMADA @'METABIOTA’ \@) GEM

% Risk profiles ¥ 3% Risk Adaptation

GLOBAL EARTHQUAKE MODEL
working together to assess risk

% Risk Finance

© Help~ = My Account

wtw’ &

& Log out

Floog, - ° Flood -
’s - \ s 21 @m0 " < ) - h
cenarios - R o030 cenarios _
Baseline -« %] Baseline Elgné
gurs RS dw R,
Left_hand D Moderate future climate (RCP4.5) b 230 D Moderate future climate (RCP4.5) anael for
I f |:| Extreme future climate (RCP8.5) bl Al |:| Extreme future climate (RCP8.5) p .
panel for = | selection
. Adaptation Measures RO : Adaptation Measures h .
selection ——_— | e QW i showing
. 0 Measure i i o Measure .
showing N on right-
[] Flood Awareness o D - i < ' b Flood Awareness o hand S|de
on left- . 4 Py Bt %, - . - P
. Ecological Restoration “H8s60 4 3;“ & D Ecological Restoration Of map
Ny i
hand side [] channel Maintenance o { s 43"' [[] channel Maintenance 0
Of map GWaste Management ) (i) © ia’("v‘l' "‘mif""’”"l)"**’“*\j “% [] waste Management (]
L Y
Average Annual Risk Metrics -— &

G
b ﬁ%

iﬁ

Open Future Damage Graph

k Breakdown

> $600 %

ﬁggdnbnu q')q:‘g . ] >>$?§8(())='
Open Cost/Benefit Graph - ¥ b : $1200: Close
i W Sllder bar — move Ieft/rlght 0 oo adaptation
Cl lit | tsso00 compare the effects of different > 2000 P
ose split — : q : g bl selection panel
screen 25 ey e e uin| - SCENAMIOS OF adaptation measures | 550

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 31



N~

CAREC

8. Risk Finance

= Allows different parametric insurance options at a country level

. .. . Fa\B)3] AsIAN DEVELOPMENT BANK .CL\\A ADA @METAB\OTA“ \@/\
for flood and earthquake individually or combined =

#88 Risk profiles~ #% Risk Adaptation I Risk Finance @ Help~- & My Account @ Log out

Home > Disaster Risk Financing Tool

= Dashboard type allows to fix the sum insured, or fix the premium |pisaster Risk Financing Tool

Based on outputs fom the probabilistic flood and earthquake models, th tool allows you to model differ: t \sktramsf er pt
level for b th hazards individually or combined, based on the selection of parameter: th t determine the stru risk
tool, th dJ tth p arameters or swmp\y I k uPd t da: hb rd” t view th e modelled damage and the

overage (rec s
= Based on the selection of fundamental parameters that e T S s i 0

determine the structure of the risk transfer

Country

Select a country...

u S e I eCti O n S i n Cl u d e : Flood risk transfer options Earthquake risk transfer options
. Event sum insured (Fixed) $0 usD Event sum insured (Fixed) $0 usD
u Event Sum Insured Minimum Reco f
sul

very (as a percentage o 0 % Minimum Recovery (as a percentage of 0 %
m insured) sum insured)
] M i n i m u m reCOVe ry (m i n i m u m pay_ O ut) Minimum Recovery (absolute) $0 usD Minimum Recovery (absolute) $0 usD

Return period attachment 1 RP Return period attachment 1 RP

= Return period attachment (start of cover) s e : R R : v
= Return period exhaustion (end of cover)
= Number of reinstatements (number of pay-outs)

= This builds familiarity with the key parameters for parametric insurance and allows testing to understand
how premium prices may respond to different levels of cover, building on the probabilistic section

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest. WillisTowers Watson Lil"I'lil 32



8. Risk Finance

Select
dashboard type

)y Fixed sum insured v
Country
Select a country... hd
ﬁod risk transfer options \ ﬁthquake risk transfer options \

Flood risk
transfer
parameters

Update results

7 . @)
ASIAN DEVELOPMENT BANK .CUMADA P METABIOTA ém..)mmGwEmL Wtw

working together to assess risk

o Risk profiles~ g8 Risk Adaptation = I Risk Finance @ Help~ & MyAccount @ Logout

Home > Disaster Risk Financing Tool

Disaster Risk Financing Tool

Based on outputs from the probabilistic flood and earthquake models, this tool allows you to model different risk transfer options at the country

level for both hazards individually or combined, based on the selection of parameters that determine the structure of the risk transfer. To use the
tool, either adjust the parameters or simply click "Update dashboard"” to view the modelled damage and the insurance coverage (recoveries) that
your chosen selections provide. More information on using this screen is available in the User Guide (a Russian version version is also available).

Dashboard type

Event sum insured (Fixed) 0 usD Event sum insured (Fixed) 0 usD

Minimum Recovery (as a percentage of Minimum Recovery (as a percentage of

0, 0,
sum insured) 0 " sum insured) 0 "
Minimum Recovery (absolute) $0 UsD Minimum Recovery (absolute) $0 UsD
Return period attachment 1 RP Return period attachment 1

i Return period exhaustion RP ‘ i Return period exhaustion

Update dashboard

Download current dashboard data (CSV)

CAREC

Centiol Asto Reglonat Economic Cocparation Frogram

Earthquake risk
transfer
parameters

Download
results in csv

format

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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Risk Finance

Example 1 - Use of the ‘Fixed sum insured’ dashboard for estimating
parametric insurance

Let’s say that the average annual loss of the country of interest is $75m for a specific hazard, the
estimated losses for a 1 in 10-year event are $200m and $750m for a 1 in 200-year event (these
numbers can be found in the Probabilistic Modeling):

If you wish to cover losses up to the 1 in 200-year level, then Event Sum Insured should be set to
$750m

If it is expected that half of losses from frequent events (e.g. 1 in 10-years) are to be covered by
insurance, then the Minimum Recovery could be set to this level (e.g. $100m)

Given we have set the Minimum Recovery at the 1 in 10-year level, the Return Period Attachment
should be set to 10 years

If we want to cover some of the losses above the Event Sum Insured, then the Return Period
Exhaustion could be set higher, e.g. 500 years

If we only expect the scheme to pay once per policy, then Number of Reinstatements is 1
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8. Risk Finance

Example 1 - Use of the ‘Fixed sum insured’ dashboard for estimating
parametric insurance

The results of our example are:

Average Annual Premium of $50m (against an average annual loss of $75m)
The cover would pay out between $150m and $750m on a linear scale between a 1 in 10-year
event and a 1 in 500-year event, then payments are capped at that level

In this example, results show that the event losses almost exactly match the cover up to 1 in 200
years

If the Average annual premium is deemed too high, then a cover starting at the 1 in 25-year level
($400m) would have an annual premium of $25m.

Alternative risk financing options could then be considered for the remaining gap.
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8. Risk Finance

Dashboard Outputs

Average Annual Premium
and Average Annual Loss for
the selected parameters

Occurrence Exceedance
Probability (OEP) — the
modelled value of loss that
would be incurred from the
single largest event at the
given return period

Aggregate Exceedance
Probability (AEP) — the
modelled value of loss that
would be incurred from the
whole year at the given
return period

Combined - j
Average Annual Premium (USD) $5,260,100 ( :A R E( :
Average Annual Loss (USD) Wl 205,853,100 i o oA Caas o P
M Econo ﬁlc loss (OEP) \ #c |oss ZAEP; \ Recove"'ﬁ Bv EVENT \ Recove ﬂes by YEAR \
2 $60,362,338 $60,880,200 $0 $0
5 $261,507,070 $261,796,342 $0 $0 Recoveries by event —
10 511,792,652 $515,108,198 50 0 the cover provided by
15 $789,077,136 $793,800,143 $0 $0 the parametric
20 $1,017,383,513 $1,028,243,540 $0 40 / scheme for an event
25 $1,215,231,856 $1,241,234,730 $0 of g|Ven retu rn penod
30 $1,386,126,970 $1,397,209,253 0 0
49 el $1,685,994,746 $1,688,325,101 $0 ’ 30
50 $1,896,451,827 $1,896,509,535 $0 $0
75 $2,417,765,776 $0 $0 .
Recoveries by year —
100 12,235,695 $2,840,051,882 $120,000,000 $120,000,000 h d d b
200 $3,968,899,572 $4,002,861,896 $290,000,000 $290,000,000 the cover prOVI e y
250 $4,334,779,837 $4,507,758,642 $375,000,000 $375,000,000 the parametrlc
500 $6,087,639,497 $6,191,711,186 $800,000,000 $800,000,000 SCheme for an event
100 $10,524,900,988 $10,524,924,626 $800,000,000 $800,000,000 Of g|Ven return perIOd
/ I Recoveries by EVENT Recoveries by YEAR
$800,000,000
$700,000,000
a $600,000,000
Graph of event and
§ $400,000,000 _ year reCoVerIeS
['4 - -
£ ssoomoces against return period
E‘ $200,000,000
$100,000,000
$0
0 100 200 300 400 500 600 700 800 900 1000
Return Period

DISCLAIMER: Image shown is indicative of the display. When accessing the interface, users will be presented a display of their own country of interest.
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Risk Finance

Example 2 - Use of the ‘Fixed premium’ dashboard for estimating parametric
insurance

Let’'s say that the average annual loss of the country of interest is $75m for a specific hazard, the
estimated losses for a 1 in 10-year event are $200m and $750m for a 1 in 200-year event (these
numbers can be found in the Probabilistic Modeling):

If you wish to fix your premium at a known level, then Average annual premium should be set to $5m

If it is expected that half of losses from frequent events (e.g. 1 in 10-years) are to be covered by
Insurance, then the Minimum Recovery could be set to this level (e.g. 50%)

Given we have set the Minimum Recovery at the 1 in 10-year level, the Return Period Attachment
should be set to 10 years

If we want to cover some of the losses above the Event Sum Insured, then the Return Period
Exhaustion could be set higher, e.g. 500 years

If we only expect the scheme to pay once per policy, then Number of Reinstatements is 1
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8. Risk Finance

Example 2 - Use of the ‘Fixed premium’ dashboard for estimating parametric
insurance

The results of our example are:

= Event Sum Insured of $121m (against an average annual loss of $75m)
= The cover would pay out between $60m and $120m on a linear scale between a 1 in 10-year

event and a 1 in 500-year event, then payments are capped at that level
= In this example, results show that the event losses almost exactly match the cover up to 1 in 200

years

If the Event sum insured is deemed too high, then a lower Annual average premium of $2m would
provide a $50m maximum of Event sum Insured

Alternative risk financing options could then be considered for the remaining gap.
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9. DRMI Administration

METABIOTA® \@):‘GEM \Iﬂll'li;lli.slll
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bn Ll Risk Finangs, ® Help~ & My Account 2+ Admin & Log out

Access to this User ~—
Gulde and the Technlcal Earthquake iafectious Disease
Note document View Districts

8 @ a s

ﬁ Download data

Admin
« Edit, add, delete user
Account functionality for admin
users only
» Change password
« Edit details
» Delete account
500 km 1:16,000,000

® 2022 Jeremy Benn Associates Limited Terms, Privacy and Legal information Map Attributions

Damage Exceedance Probability
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