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Executive Decision on levels of losses:

Acceptable Loss Level defined with ALARP principle

Retainable Loss Level of loss with minor impact to business operation
Catastrophic Loss Level of loss with major impact to business operation
Maximum Loss Level of loss with total destruction to business
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Risk Analysis Matrix (5-Level System)

Consequence
Insignificant Minor Moderate Major Catastrophic
Rare Low Low Low Medium Medmum
E Unlikely Low Low Medium Medium High
fz Possible Low Medium Medium High High
i Likely Medinm Medinm High High Very High
Frequent Medium High High Very High Extreme

Level of Risk

Recommended Level of Management Attention

IMMEDIATE senior management attention needed. action plans must be
developed, with clear assignment of individual responsibilities and
nmeframes.

Senior management attention needed. action plans must be developed, with
clear assignment of individual responsibilities and timeframes.

High
. Risk requires specific ongoing monitoring and review, to ensure level of risk
Medium : : _
does not increase. Otherwise manage by routine procedures.
L Fisk can be accepted or ignored. Manage by routine procedures, however
oW

unlikely to need specific application of resources.

Risk Evaluation Criteria

Source: Risk Management for Public Works, ETWB Hong Kong Government, 2005
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Number of loss events 1980-2015

1,200

1,000

800

600

1980 1985 1990 1995 2000 2005
B Geophysical events: B Hydrological events:
Earthquakes, tsunamis, volcanic activity Flood, mass movement
B Meteorological events: B Climatological events:
Tropical storm, extratropical storm, Extreme temperatures, drought,

convective storm, local storm wildfire




Overall and insured losses 1980 to 2015 (in US$ bn)

350
300
250
200 L
150 )
100 1
R ]
o Lallall athidr
1980 1985 1990 1995 2000 2005 2010 2015

B Overall losses* -- Trend overall losses

(2015 values) — Trend insured losses
B Of which insured losses* *Values adjusted for inflation using the

(2015 values) Consumer Price Index (CPI) of each

country and taking into account fluctua-
tions in exchange rates



Loss events 2015
Percentage distribution by continents

Overall losses: US$100bn Insured losses: US$ 30bn

® North, Central America, Caribbean 32% ® North, Central America, Caribbean 58%
® South America 3% ® South America 3%
® Europe 13% ® Europe 19%
@ Africa 3% @ Africa <1%
® Asia 44% ® Asia 12%

@® Australia/Oceania 5% ® Australia/Oceania 8%




Loss events 2015
Insured losses as a percentage of overall losses for each continent

® Uninsured losses
® |Insured losses




NatCatSERVICE

Loss events in Asia 1980 - 2015

10 costliest tropical cyclones ordered by overall losses

Overall losses

Munich RE =

Insured losses

in US$ m in US$ m
Date Event Affected area original values original values Fatalities
8-12.11.2013 WL el Philippines, Vietnam, China, Taiwan 10,500 700 6,334
(Yolanda)
Typhoon Mireille
26-28.9.1991 (No. 19) Japan 10,000 6,000 62
6-8.9.2004 Typhoon Songda Japan, South Korea 9,300 4,500 41
(No. 18)
11-19.9.2000 Typhoon Saomai Japan, South Korea, Guam, Russia 6,300 1,100 25

31.7-13.8.1996

Typhoon Herb

China, Japan, Taiwan

12-13.10.2014 Cyclone Hudhud India

Typhoon Rammasun

11-22.7.2014 China, Philippines, Vietham, Thailand

(Glenda)

Typhoon Bart
22-26.9.1999 (No. 18) Japan, South Korea
5-9.10.2013 Tpo P China, Japan

Typhoon Morakot

7-11.8.2009 China, Philippines, Taiwan

(Kiko)

© 2016 Munchener Rickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE

5,500

5,300

5,000

5,000

350 84

250 195
3,500 29

750 12

As at: March 2016



NatCatSERVICE

Loss events in Asia 1980 — 2015

10 costliest tropical cyclones ordered by insured losses

Overall losses

Munich RE =

Insured losses

inUS$ m in US$ m
Date Event Affected area original values original values Fatalities
26-28.9.1991 ITeete LA Japan 10,000 6,000 62
(No. 19)
6-8.9.2004 LS STl el Japan, South Korea 9,300 4,500 41
(No. 18)
22-26.9.1999 Typhoon Bart Japan, South Korea 5.000 3,500 29
(No. 18)
Typhoon Vicki I
17-22.9.1998 and Waldo (No._ 7/8) Japan, Philippines 3,000 1,600 121
15-30.8.2015 Typhoon Goni North Korea, Japan, Philippines, Russia 2,000 1,400 73
Typhoon Tokage
19-21.10.2004 (No. 23) Japan 2,300 1,300 80
Typhoon Roke
20-22.9.2011 (Onyok) Japan 1,700 1,200 13
22.8-2.9.2004 (ngh;’g;‘ Chaba Japan, Russia 2000 1,200 16
16-19.9.2006 Typhoon Shanshan Japan, South Korea 2,500 1,200 10
11-19.9.2000 Typhoon Saomai Japan, South Korea, Guam, Russia 6,300 1,100 25

© 2016 Munchener Rickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE

Source: Munich Re, NatCatSERVICE, 2016

As at: March 2016
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USE 14bn (Earthguake)
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1980 1982 1934 1936 1988 1990 1992 1994 18996 1995 2000 2002 2004 2006 2008 2010

B Overalllosses (in 20411 values) @ERR% 20118 Bl 'nsured losses (in 2011 values) @M S (2011 54)
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Percent Damage to Structure
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Water Depth

12

B IKGR E-18 5 Hh 43 & {5 (Kousky and Shabman, 2015)

AR A KR E -8 K ¥ IR EE 5l (Kousky and Shabman, 2015)

Gage reading

Percent damage

Area A Area B Area C
O (25-year flood) 0 0 0
+1.01 to 2 feet 3% 0 0
+2.01 to 3.0 feet 5% 4% 0
+3.01 to 4.0 feet 10% 8% 5%
+4.01 to 5.0 feet 25% 15% 10%
+5.01 to 6.0 feet 30% 25% 20%




AR & £ 8 B R E IS £ 5l (Kousky and Shabman, 2015)

Area A Area B
_ Payment as | Payment Payment Payment as Payment Payment

Gage reading a percent for house for house a percent for house for house

of assessed |value = value = of assessed value = value =

value $100,000 $250,000 value $100,000 $250,000
0 (25-year flood) 0 0 0 0 0 0
+1.01 to 2.0 feet 3% $3,000 $7,500 0 0 0
+2.01 to 3.0 feet 5% $5,000 $12,500 4% $4,000 $10,000
+3.01 to 4.0 feet 10% $10,000 $25,000 8% $8,000 $20,000
+4.01 to 5.0 feet 25% $25,000 $25,000 15% $15,000 $25,000
+5.01 feet 25% $25,000 $25,000 25% $25,000 $25,000
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When to take action?

I RK ZB (Aware) | | Z8 - i (Alert) | | EMH(Afraid) | | AR (Panic) || i 22
1T7&h(Take action) l l
17E1(Take action)

1780 (Take action) l

1T7E(Take action)
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12

B IKGR E-18 5 Hh 43 & {5 (Kousky and Shabman, 2015)

AR A KR E -8 K ¥ IR EE 5l (Kousky and Shabman, 2015)

Gage reading

Percent damage

Area A Area B Area C
O (25-year flood) 0 0 0
+1.01 to 2 feet 3% 0 0
+2.01 to 3.0 feet 5% 4% 0
+3.01 to 4.0 feet 10% 8% 5%
+4.01 to 5.0 feet 25% 15% 10%
+5.01 to 6.0 feet 30% 25% 20%




AR & £ 8 B R E IS £ 5l (Kousky and Shabman, 2015)

Area A Area B
_ Payment as | Payment Payment Payment as Payment Payment

Gage reading a percent for house for house a percent for house for house

of assessed |value = value = of assessed value = value =

value $100,000 $250,000 value $100,000 $250,000
0 (25-year flood) 0 0 0 0 0 0
+1.01 to 2.0 feet 3% $3,000 $7,500 0 0 0
+2.01 to 3.0 feet 5% $5,000 $12,500 4% $4,000 $10,000
+3.01 to 4.0 feet 10% $10,000 $25,000 8% $8,000 $20,000
+4.01 to 5.0 feet 25% $25,000 $25,000 15% $15,000 $25,000
+5.01 feet 25% $25,000 $25,000 25% $25,000 $25,000
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