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o Inorder to face the economical impact of frequent as well
as catastrophic events on the Feder al property, Mexico’'s
Federal Government established in 1996 the Natural
Disasters Fund (Fondo de Desastres Naturales, FONDEN)

Erogaciones del FONDEN por Tipo de Evento
Periodo: 2000-2006

88.1%

B GEOLOGICOS m HIDROMETEOROLOGICOS O INCENDIOS FORESTALES E SEQUIA

Fuente: Secretaria de Gobernacion
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Average annual lossin thelast 15 years (Federd
property): about 2000 million USD




INSTITUTO
DE INGENIERIA

UNAM

s At the beginning, FONDEN operation was more an
aid scheme than arisk management instrument

» Losseswere covered using only fiscal money, which
caused frequent cash-flow troubles. (Average annual
losses in the last 15 years: about 2,000 million USD)

» But the possibility existed of the occurrence of an
event that demanded far more resources than those
arbitrarily assigned to the Fund

« Lack of knowledge of the risk made it impossible to
have technical criteriato determine the right size of
the Fund and to design risk-transfer instruments
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o S0 the Ministry of Finance launched a project
aimed to construct databases and devel op toolsto
correctly estimate the risk to Federal property due
to the combined effect of several natural hazards

o Here, we will present these tools and some results
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To develop a system to estimate economical |osses
to houses and infrastructure, as well as population
potentially affected by natural events
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R-FONDEN should compute risk measures due to
the combined effect of several hazards, by each
hazard alone, by sector, and by all sectors
combined.

Requested economical risk measures:
o EXxpected annual loss
o LOss exceedance curves
o Probable maximum losses (PML)
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» Results for the Government are not only databases
and loss curves, but a stand-al one computer
system (R-FONDEN)

» R-FONDEN can be operated by the Government
Independently of the developers (11-UNAM and
the firm ERN Consulting Engineers)

o Within the Public Administration a new process
has started in which rational risk management is
(finally!) someone’' s job
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o Thesystem isdesigned with an integrated
approach able to perform multi-hazard risk
analysis.

» Infact, the computing engineis peril-blind, in the
sense that it does not know which peril is being
evaluated

o Hazard, vulnerability and risk representations are
conceptually and operationally equal for all perils
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o Thesystem includes a set of tools and post-
processing applications designed to facilitate risk-
transfer computations

msnruto .. Classic risk-computation appr oach
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» Earthquake

« Tropica cyclone (flood, wind, storm surge)
« Non-cyclone flood

» Landdlides

» Hall

« Tsunami

» Volcanic eruption

« Wildfires
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We use an event-based approach, common to all
hazards:

« Determine all the ways in which a damaging event
can occur

» Assign occurrence frequency to each of these
events

» Determinethe spatial distribution of intensities for
each event (including site effects)
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o Geographical distribution of intensities (multi-
scale) for each event (scenario, intensity footprint)

» Several intensity measures per peril

o Probabilistic: two statistical moments of the
Intensity are stored

» All information compressed in an AME object
(ancestor of the more streamlined WB’s CAPRA
AME object)
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o Locate in space the exposed items
o Assign them value

» Classify them from the point of view of
their vulnerability (one classification per
hazard)

» The“golden rule’ of the Ministry of
Finance
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Schools (190,000) Public buildings

. Vulnerability
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Probabilistic intensity-damage relations for all classes
of buildings (and each hazard)
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Risk is measured with the exceedance rate of 10ss
values, p:

v(p)= . Pr(R > p|evert i)F

All events

P, isthe loss during event i, resulting, in general, of the
addition of numerous individual losses, probably
correlated;

F. isthe annual frequency of occurrence of event i
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Sismo Huracén

Pérdida (millones de pesos)

0 200 400 600 800 10000 200 400 600 800 1000
Periodo de retorno (afios) Periodo de retorno (afios)




INSTITUTO
DE INGENIERIA

UNAM

5 RrONDIN 28

R-FONDEN

iy (daw  Memamertas Ve AMIE Ay

DodR SN-F: ] any
Preyects.  C'\Progyam Fles b35) A FONDEN v2 0Semple B0 Skt cor
Ao [ QX = &L
[ra—
-\ rogram Fles BT ALAONDIN 2 C\AMIT A 51
Elocton de s
L Program Hes oBET AFONON o2 T8A51 O D8 -1
Urwdad da vese
WC Program Fles 68BN LFONDIN +2 DNUNIDAD DE
vechonies
g Fien 58571 FONDIN 2 DUBASE DF D
C\Progywm Fles B35 RFONDEM v2 I\ Epplo ED_
g
£ Program Fles ST LSOO v3 O dimmpic 80
. Pregram Fles WOSTRFOMDEN o2 [\ Epmepis B0 )
CPregram Bl B0 =
ds
2 e 100 3 L
Xn 49 87522 ¥ 12 98814
Iectegen e axponesin oskinden
BD_SALLD Totel v6
Tempersidacen WM RGI1  FICHA I FICHA_FN CLVIESTA  A5TADO: NM_POS  CLAVILMLM  COOGO_ROS LOWGITUOT  LATITUD.1 NOLFICHA,  VALRS WALHLS SISMO_ANT VIINTO_ AN =
' T » 7 1
i i o AGUASCALENT . D 1 o 102 308058 21 BETIS o EOS05] SEIE2 6 MAMPTT HOSPY!
o o AGUASCALENT_ |0 ] 0 AT maen ] s N2 67 Ao s
o AGUASCALENT . O T o 102 ZE3TE2 22 0B ] 605080 SEIE2 &7 MAMPTY HOSPOY
o AGUASCANT_ |0 » 0 A e ) s R 67 Ao s
INSTITUTO R_FON DEN
DE INGENIERIA
a-' R-Escenarios =]
Archivo  Editar Herramientas  Acercar AMEs  Ayuda

P EEDSS Y

Proyecto:  CAI-UNAM\Eiemplo R-Escenarios Viento cpr

Riesgo | Escenano |GILBERT_08/09/1988 - Q= E M,

Seleccién de escenario

Por tempo

Amenaza

[1.-Viento -

Escenario

I 130.- GILBERT_08/05/1588

Intensidad

1 -

Momento
1 -

Frecuencia
0.0068965517241375

H=-118.8402 Y=2232701, =7, J=207 True

24




D ot Risk management

UNAN

1E+00

1E-01

1E-02 ~J

1E-03 \\
1E-04 \
1E-05 \

1E-06

Exceedance frequency (1/year)

1E-07
100 1000 10000 100000
Loss (Million USD)

This curve describes, in probabilistic terms, the (contingent)
liability of FONDEN. It isimpossible to do rational risk
transfer without this information
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Resultados: CA\Pragram Files (x86)\R-FONDEN v2.0\Ejemplo\BD_Salud =
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Different risk transfer strategies can be evaluated in search of
optimization, given the current budget and market restrictions
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o R-FONDEN hasimproved the risk management
obligations of the Ministry of Finance regarding
Federal infrastructure in Mexico
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» Other interesting applications have come out: real-
time expected | oss calculations for hurricanes,
earthquakes and tsunamis

» Scenario selection to test the strength of the Civil
Protection System at various levels

« Application to State and Municipal property is
being studied




