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1. What earthguakes areikelAoNeceEI
2. How! strong will thershaking 1se
3. What will'be the effects?

Combine these 1o get loss prehakilities
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1. What earthguakes areikelAoNeceEI
2. How! strong will thershaking 1se
3. What will'be the effects?

Combine these to get loss prehaniities
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Magnitude (Richtersc
Size of the rock.
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like the height of the waves.
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Intensity Decreases
as you go Further Away
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Some old work

SMITH & BERRYMAN
1986 MODEL:
MM Intensity with Mean
Return Period of 475 years
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ISTOINKNOWIECTE

1. What earthguakes areikelAoNeceEI
2. How! strong will thershaking 1se

3. What will be the effects? (danagercest)

Combine these torget 1oss prekaniiities
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COST oIf REPAIN
ReEplacement Valtue o iENASSED
FRENWEEN O e

Repair Cost = Value X DR

If we know: the Intensity: and the
building type we can estimate

what the damage ratio IS likely/ e 19
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Detailled insurance records are availapie



I:ZI:Z:::I::Z::ZI:lTZ:ZZI::.':Z::Z:::: :Z::T::ZI:ZTI:ZI:Z
Earthquake Risk
Buildings ”

o
whed
©
1
()]
o)
(1]
£
1]
o
=
(1]
()]
=

MM10 zone

7.0 8.0 9.0 10.0 11.0
Modified Mercalli Intensity (MMI)




N

g UakeENEeSSHYIeEEINNG

ISTOINKNOWIECTE

1. What earthguakes areikelAoNeceEI
2. How! strong will thershaking 1se
3. What will'be the effects?

Combine these to get less prehakiities



Earthquake Loss (EP) curve
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All Sites
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Important Earthquake Sou

Portfolio: NZ Houses
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Wellington Fault Severity Distribution

50% 4290

I
75% 4912

>
&)
c
O
>
o
&)
S
LL

S

90% 5523

3000

5000

Damage to NZ Houses ($m)




N

SSHVIGEEINNG

1. Loss curves — likelihood off $ loss; for:
Individuall aSSets OIF PeILiele

2. Scenaries — 0SS estinates ferimperieit
earthguake soeurces

3. Basis for structuring the insuramnce
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Bridge with Mitigation Option

>
=
=
@®©
o
=
al
'
-
c
c
<




Bridge with Mitigation Option

o
[EEN

>
=
Q
G
Q
O
S
ol
'©
S
c
c
<




Average Annual Loss

p(x) = probability density function for annual losses x

The Expected Value, or mean, of x Is

E[X] = ]Oxp(x)dx

Which can also be written as
E[x] = j P(x)dx
0

P(X) Is the cumulative probability distribution, and
this is helpful because we can’t evaluate p(x).
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What do these numbers
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Conditional Expected Value of Loss
If probabilities P, and P, correspond to losses x, and X,
we can write

E[x] R <P< Pz]: Xil
| pO)dx

Which turns out to be equivalent to
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WErCanraiVel/SiaONENRILETEIMIECENSES

1. The cumuiauyvensronaioiAXINS
monoeionically eECIEaSINEHFSONVENC
alwaysHfind ()

2. Even ii-we enly Know ,<( )
poInts, We can INterpeo,
them In order te perform the inegral:

The main thing Is: werdon't NEEAO
differentiate P(x) and findithe pdipx):
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10=yr
100-yr 0.0032 0.08
1000-yr  0.00032 0.003
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Flood with Mitigation Option
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Institute ol GeologjcalfsaINUCIER Sc]ences
Nationalfnstituter oV aleiraneia

Research.

[ S

Eunded by the FEeundatien o RESEACHIFSCIENCE
& Trechnoelogy.

Earthguake, volcano, floed; Sterm, tSURamI:

Three regions in a pilot study.

Plan to preduce a tool te assist [sk managers
anywhere in New Zealand.
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