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Part 1 — Introduction to the DRMI
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The Disaster Risk Management Interface (DRMI)

The DRMI is a way to explore the outputs from risk modelling completed during this project. The DRMI has 5
sections

Probabilistic Modeling

Earthquake Flooding Irglescet;osues People Affected Fatalities

Deterministic Modeling

Earthquake Flooding Irgiesc;t;ostés People Affected Fatalities

Exposure Risk Calculator

Earthquake Flooding Exposure change Average Annual Damages Return Period Damages

Risk Adaptation

Earthquake Flooding Adaptation Scenarios FuturEeXC;IOT;t: and Cost-Benefit Analysis

Risk Financing

Financial Pr t Pay-outs by Event and
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The Disaster Risk Management Interface (DRMI)

Probabilistic Modeling

Infectious

Earthquake Flooding Economic Loss People Affected Fatalities
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The Disaster Risk Management Interface (DRMI)

ekl s Regiona Fconame Conpreaton rogrom

Deterministic Modeling

Earthquake Flooding Infectious Disease Economic Loss People Affected Fatalities
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The Disaster Risk Management Interface (DRMI)

Exposure Risk Calculator

Earthquake Flooding Exposure change Average Annual Damages Return Period Damages

Country

Current absolute exposure $22,805,716,992 USD

Options to adjust exposure

Absolute exposure $22,805,716,992 uspo

Percentage change from absolute >0

<>

%
exposure

Update dashboard

Return Period

Flood
Current Average Annual Damage (USD) $31,789,983
Adjusted Average Annual Damage (USD) $38,147,980
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$22,696,325

$63,624,810

$86,779,433
$101,936,194
$109,949,229
$116,542,087
$122,541,795
$136,587,199
$148,828,672
$174,712,072

$212,322,281

$23,443,576

$76,776,470
$103,291,568
$120,754,767
$132,554,530
$141,625,879
$149,262,425
$160,983,223
$174,170,805
$200,620,861

$229,736,342
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The Disaster Risk Management Interface (DRMI)

Exposure Risk Calculator

Earthquake Flooding Exposure change Average Annual Damages Return Period Damages

I Current OEP Damage [l Current AEP Damage [l Adiusted OEP Damage Adjusted AEP Damage
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The Disaster Risk Management Interface (DRMI) ADB C' AREMCM
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Risk Adaptation

Future Climate and
Exposure

Adaptation Scenarios Cost-Benefit Analysis

Flooding

Damage vs Return Period from Present to 2050 for Baseline Scenario
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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.




The Disaster Risk Management Interface (DRMI)

400 Reciona Fconome Conpreate

Risk Financing

Financial Product

Earthquake Flooding Structure

Premium Price

Pay-outs by Event and

Year

Flood risk transfer options Earthquake risk transfer options

Event sum insured (Fixed) $10,000,000 uUsD Event sum insured (Fixed) $25,000,000 usD
Minimum Recovery (as a percentage of Minimum Recovery (as a percentage of
. y(asap g 100 % _ v(asap g 100 %
sum insured) sum insured)
Minimum Recovery (absolute) $10,000,000 uspo Minimum Recovery (absolute) $25,000,000 uspo
Return period attachment 10 RP Return periodattachment 10 RP
Return period exhaustion 100 RP Return perio 525 000,000 I Recoveries by EVENT Recoveries by YEAR
$30,000,000
Update dashboard 5
& 525,000,000
=
Download current dashboard data (I
S 520,000,000
g
% $15,000,000
g $10,000,000
$5.000,000
50
0 100 200 300 400 500 600 700 800 900 1000




The Disaster Risk Management Interface (DRMI)

Earthquake

Risk Financing

Flooding

Financial Product

Structure

Premium Price

Pay-outs by Event and
Year

Flood risk transfer options

Average annual premium

Minimum Recovery (as a percentage of
sum insured)

Return period attachment

Return period exhaustion

$5,000,000 usD
50 %o
10 RP
500 RP

Update dashboard

Download current dashboard data (C5V)

Earthquake risk transfer options

Average annual premium 45,000,000 usD
Minimum Recovery (as a percentage of 50 ok
- (]
sum insured)
) Flood +

Return period attachment

Return period exhaustion Earthquake +
Combined -
Average Annual Premium (UsD) $10,000,000
Average Annual Damage (USD) $205,853,100
Event Sum Insured (USD) $434,209,300

Return Period Economic Damage (OEP) Economic Damage (AEP) Recoveries by EVENT Recoveries by YEAR

5 $261,507,070 $261,796,342 $0 $0
10 $465,672,978 $467,636,846 $217,104,650 $217,104,650
15 $725,618,490 $728,899,967 $219,320,004 $219,320,004
20 $986,879,765 $995,243,983 $221,535,357 $221,535,357
25 $1,178,973,054 $1,197,676,978 $223,750,711 $223,750,711
30 $1,362,405,611 $1,368,743,240 §225,966,064 $225,966,064
40 $1,617,806,582 $1,650,590,933 $230,396,771 $230,396,771
50 $1,882,590,652 $1,882,590,652 $234,827,479 $234,827,479
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Part 2 — Interactive Sessions
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The Disaster Risk Management Interface (DRMI)

Website: https://carec-engagement-tool.jbahosting.com

Username: as provided

Password: as provided

M ASIAN DEVELOPMENT BANK

useristanbul22@gmail.com

Remember me? Meed a new password?



https://carec-engagement-tool.jbahosting.com/

The Disaster Risk Management Interface (DRMI) ADB
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The Disaster Risk Management Interface (DRMI)

Probabilistic Modeling

Which hazard represents the biggest risk in terms of economic loss?

Which hazard represents the biggest risk in terms of fatalities and people
affected?

What types of infectious disease impact my country?

Which province is most impacted by flood?

Which province is most impacted by earthquake?




Earthquake

The Disaster Risk Management Interface (DRMI)

Deterministic Modeling

Flooding Infectious Disease Economic Loss People Affected

ADB N3¢

1 0 Reciona Fconomie Conpreaton rogrom.

Fatalities

ASIAN DEVELOPMENT BANK

Data Layers

3 [¥] Earthquake

Economic Damage (USD)

I Economic Damage (USD)
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[ Fatalities
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The Disaster Risk Management Interface (DRMI)

Deterministic Modeling

What is the economic loss caused by this flooding event in my country?

What is the economic loss caused by this earthquake event in my country?

What is the modelled number of people affected to population ratio?

View the flood and earthquake maps.




The Disaster Risk Management Interface (DRMI)

Exposure Risk Calculator

Earthquake Flooding Exposure change Average Annual Damages Return Period Damages

" q
) ©))
M ASIAN DEVELOPMENT BANK . CLIMADA ‘@ METABIOTA® :Lnn)lugugﬁn WM g +
working together to assess risk |
_ 1% Risk profiles ~ »% Risk Adaptation L4 Risk Finance @ Help~ & My Account Log of 9
Home > Exposure Risk Calculator ¥ Probabllistic +
3% Deterministic Scenarios
EXpOSU re R L Exposure Risk Calculator
Based on outputs from the probabilistic flood and earthquake models, this tool allows you to madel different exposures at the country level for
each hazard. It presents losses as Occurrence Exceedance Probabi
largest single event in each year) and the Aggregate Exceedance Probahility (estimations based on all events in a year). To use the tool, either
adjust the exposure by a percentage or supply an absolute value. Click "Update dashboard” to view the modelled damage that your chosen
selections provide. More information on using this screen is available in the User Guide (a Russian version is also available).
Country
Select a country... v
Current absolute exposure $400,000,000 USD
Options to adjust exposure
Absolute exposure $400,000,000 usD
Percentage change from absolute o %
exposure ?
ED
Update dashboard Download current dashboard data (CSV) &

wtw



The Disaster Risk Management Interface (DRMI)

Exposure Risk Calculator
How much do you expect exposure to grow over the next 5-years, 10-years?

Which parts of your country do you expect to experience the greatest
Increase in population, buildings, building values?

Do areas of high population / buildings overlap with areas of high flood and
earthquake hazard?

How would a 10% increase in exposure adjust your Average Annual Damage
for flood, earthquake and combined?




The Disaster Risk Management Interface (DRMI)

Risk Adaptation
Earthquake Flooding

Adaptation Scenarios

Future Climate and
Exposure

Cost-Benefit Analysis

ASIAN DEVELOPMENT BANK
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Adaptation Cost-Benefit Analysis

Afghanistan

« Kabul - Flood [data]
« Kabul - Earthquake [data]

Azerbaijan

+ Baku - Flood [data]

« Baku - Earthquake [data]
Georgia

« Thilisi - Flood [data]

« Thilisi - Earthquake [data]
Kazakhstan

« Almaty - Flood [data]
Almaty - Earthquake [data]

Kyrgyz Republic

Mialleal.  Flead Fdesal

Adaptation Modelling
Introduction

Adaptation case studies are presented here at city level for key locations, usually the country
capital, to capture areas with the highest value at risk. Where an alternative urban area has
been selected this is due to nature of the hazard or exposure; for example, some cities are not
exposed to significant flood and earthquake risk. This analysis provides an initial view of the
potential costs and benefits of implementing different disaster risk reduction measures to
mitigate the impacts of earthquake and flood events.

The risk reduction impact of adaptation measures is modelled using the ClLImate. ARAptation
Global Flood Model and earthquake hazard from GEM’s OpenQuake model with exposure data
covering multiple lines of business (commercial, industrial, residential), and regionally tailored
vulnerability curves.

In addition to modelling the performance of adaptation scenarios under present conditions,
future climate change and future expesure change were also included. The impact of alternative
future scenarios can be compared in the data visualisation.

To access the visualisation of the Adaptation Modelling click on the links on the left.
To download data. click on the "data” links. @3
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The Disaster Risk Management Interface (DRMI)

Risk Adaptation

Which adaptation measures do you think would be appropriate for managing flooding?

Which adaptation measures do you think would be appropriate for managing
earthquakes?

What major adaptation projects are already in place? Are any being planned at the
moment?

Do you think these projects are cost-effective?

How do you think these adaptation measures will perform under future climate scenarios
(for flood)?




The Disaster Risk Management Interface (DRMI)

Risk Financing

Earthquake Flooding

Financial Product : .
Premium Price

Structure

Pay-outs by Event and
Year

V\BJH] ASIAN DEVELOPMENT BANK . CLIMADA & METABIOTA" | mg [t wtw
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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
Fixed premium
Country
Select a country...
Flood risk transfer options Earthquake risk transfer options

Average annual premium $500,000 uspD

Average annual premium $1,000,000 usp
Minimum Recovery (as a percentage of Minimum Recovery (as a percentage of
. 50 % R 50 %
sum insured) sum insured)
Return period attachment 10 RP Return period attachment 10 RP
Return period exhaustion 250 RP Return period exhaustion 250 RP
Update dashboard

Download current dashboard data (CSV)

21




The Disaster Risk Management Interface (DRMI)

Dashboard type

Risk Financing

Fixed premium

Select “Dashboard type” = Fixed Premium

For both Flood and Earthquake, enter: Flood risk transfer options
| | Ave rage annual premium — $100’OOO Average annual premium $100,000 usD Average annual premium $100,000 usD

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

» Return period attachment = 50 sum nsured) ’ * suminsured)
n . Return period attachment 50 RP Return period attachment 50 RP
» Return period exhaustion = 500

Earthquake risk transfer options

0 %

Return period exhaustion Return period exhaustion

Based on these input parameters, look at the “Event Sum Insured” compared to the “Average
Annual Damage”

How would you change the input parameters to ensure that you have cover for more frequent
flood events? What impact does this have on the “Recoveries by Event’?

How would you change the input parameters to ensure that you have cover for frequent flood
events and infrequent earthquake events? What impact does this have on the “Recoveries by
Event™?

What amount of premium would you be willing to pay for an insurance cover for each hazard?

wtw -



The Disaster Risk Management Interface (DRMI) JAN D)
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Dashboard type

Risk Financing

Fixed sum insured

Select “Dashboard type” = Fixed sum insured EECTT

Event sum insure d (Fixed) %0 UsD Event sum insured (Fixed) $10,000,000 usD

Earthquake risk transfer options

For both Flood and Earthquake, enter ~ [ilis# ’ : | e ’ 0 ’
’ Minimum Recovery (absolute) 50 USD  Minimum Recovery (absolute) 50 USD
= Return pe riod attachment = 50 Pt e T 50 o [l s e e 50 RP
Return period exhaustion 500 RP Return period exhaustion 500 RP

» Return period exhaustion = 500

Number of reinstatements Number of reinstatements

The fixed sum insured is the maximum pay-out amount that could be received for an event.
Enter the amount of “sum insured” required to respond to a major flood and / or earthquake
event?

Are you more concerned about flood or earthquake?

How would you change the input parameters to focus the entire cover on this hazard?
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Future Developments
Exposure Risk Calculator

ADB [N

Based on outputs from the probabilistic flood and earthquake models, this tool allows you to model different gxpesures at the country level for [ ) E n ab | e u Se rS to I I IO d e |
each hazard. It presents losses as Qccurrence Exceedance Probability (estimations of loss for a range of return, perieds based on analysis of the

largest single event in each year) and the Aggregate.Exceedance. Prohability (estimations based on all events in a year). To use the tool, either
adjust the exposure by a percentage or supply an absolute value. Click "Update dashboard" to view the medelled damage that your chosen

selections provide. More information on using this screen is available in the User Guide (a Russian version is also available). eXpOS u re C h an g eS for eaC h

Country administrative region of a
Mongolia ~
country
Current absolute exposure $9,854,938,112 USD Current population exposi® 3,171,860
Options to adjust exposure Dptions to adjust exposure
Ulaanbaatar exposure change +10 % Uaanbaatar exposure change +10 ’ [ ] I ncre ase (Or decrease) the
Khuvsgul exposure change -15 % Khuvsgul sxposure change <15 ’

Uvurkhangai exposure change +25 % Uvurkhangai exposure change 415 expos u re fo r O n e O r m O re

province within the country of
interest.

Flood -
Current. Average. Annual. Ramage (USD) $20,121,957 Adiusted. Average. Annual.Ramage (USD) $22,134,153 . . .
« National level risk metrics (AEP
Return Period Current QEP Damage Corrent AEP Damage  Adjusted OEPF Damage  Adjusted AEP Damage exposure -
O - and OEP by return period and
2 §2,257,711 £3, 100,655 52,483, &8 $3.412,92! 1,860
5 510,100,287 $12.826,1 $10.111, 754 §14, 108, T4t 11,263 AAL) WOUId be d|Sp|ay6d.
10 L2 548,278, 738 $3 | §53,062, 270 24,369

wtw -



Future Developments
Exposure Risk Calculator

ADB [N

Exposure Risk Calculator
Based on outputs from the probabilistic flood and earthquake models, this tool allows you to model different expgsures at the country level for ° E n ab | e u Se rS to I I IO d e |

largest single event in each year) and the Aggregate Exceedance. Probability (estimations based on all events in a year). To use the tool, either

Selections pravide. More nformation on weig this screen i avaible i the Liser Gude (s Russian verson i also matabe). | exposure C han ges for each
Country administrative region of a
Mongolia ~
country

Current absolute exposure $9,854,938,112 USD Current population exposure 3,171,860

. i Options to adjust exposure
Options to adjust exposure

Ulaanbaatar exposure change +10 % Ulaanbaatar exposure change o . 4 I ncre ase (Or decrease) the
_ mm— exposure value for one or more

province within the country of
interest.

Khuvsgul exposure change -15 %

Flood -

Current Average Annual Damage (USD) $20,121,957 Adjusted Average Annual Damage (USD) $22,134,153

* Adjusted Population exposure
for different return periods Is
5 displayed

10 L2 $53.062,2 0 24,369

Current population
Return Period Turrent QEP Damage Current AEF Damage  Adjusted OEP Damage  Adjusted AEP Damage exposure

2 52,257,711 £3, 100 455 52 48] 48 $3. 412,921
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Future Developments
Socio-economic risk metrics

ADB [N

Mo uenon QGEM watwy (7)) » Quantification of flood and
' earthquake risk to population
by gender and vulnerable

¥ Risk Adaptation % Risk Finance @ Help~ & My Account &

Choose risk m Choose risk metric to visualise:
No sel No sele: L oL -
0 Ave ual Damage Averag ual Damage rou S and uantlflcatlon Of
Average Annual People Affected © Average Annual People Affected
Averag

wverage Annual Fatalities

Average Annual Fatalities

economic risk by industry
sectors

« Map display allows users to
compare risk metrics
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Part 4 — Conclusions
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Conclusions ADB ﬁ

How do you think the DRMI could be used to support decision making?

Which sections of the DRMI do you find most useful for risk management
decision making?

Do you have additional datasets that could help better understand the key risks
that your country faces?

What enhancements would you like to see in the tool?




Disclaimer ADB ﬁ

This analysis has been prepared by Willis Limited for the Asian Development Bank under a Technical Assistance contract.

Willis Limited has relied upon data from public and/or other sources when preparing this analysis. No attempt has been made to verify independently the accuracy
of this data. Willis Limited does not represent or otherwise guarantee the accuracy or completeness of such data nor assume responsibility for the result of any
error or omission in the data or other materials gathered from any source in the preparation of this analysis.

There are many uncertainties inherent in this analysis including, but not limited to, issues such as limitations in the available data, reliance on client data and
outside data sources, the underlying volatility of loss and other random processes, uncertainties that characterize the application of professional judgment in
estimates and assumptions, etc. Ultimate losses, liabilities and claims depend upon future contingent events, including but not limited to unanticipated changes in
inflation, laws, and regulations. As a result of these uncertainties, the actual outcomes could vary significantly from Willis Limited’s estimates in either direction.
Willis makes no representation about and does not guarantee the outcome, results, success, or profitability of any insurance or reinsurance program or venture,
whether or not the analyses or conclusions contained herein apply to such program or venture.

Willis does not recommend making decisions based solely on the information contained in this analysis. Rather, this analysis should be viewed as a supplement to
other information, including specific business practice, claims experience, and financial situation. Independent professional advisors should be consulted with
respect to the issues and conclusions presented herein and their possible application. Willis makes no representation or warranty as to the accuracy or
completeness of this document and its contents.

Willis does not provide legal, accounting, or tax advice. This analysis does not constitute, is not intended to provide, and should not be construed as such advice.
Qualified advisers should be consulted in these areas.

Willis makes no representation, does not guarantee and assumes no liability for the accuracy or completeness of, or any results obtained by application of, this
analysis and conclusions provided herein.

Acceptance of this document shall be deemed agreement to the above.
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