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Disaster

» A serious disruption of the functioning of a
community or a society involving widespread
human, material, economic or environmental losses
and impacts, which exceeds the ability of the
affected community or society to cope using its
own resources

--Wikipedia
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Number of recorded natural disaster events, All natural disasters

The number of global reported natural disaster events in any given year. This includes those from drought, floods,
biolegical epidemics, extreme weather, extreme iemperaiure, landslides, dry mass movements, extraterrestrial
impacts, wildfires, voicanic activity and earthquakes
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Source: Natural disasters - EMDAT (2017) OurWorldinData.org/natural-catastrophes/ - CC BY-5A

Total damage costs from global natural disasters

Total economic cost of damages as a result of global natural disasters in any given year, measured in current US$
Includes those from drought, floods, biological epidemics, extreme weather, extreme temperature, landslides, dry mass
movements, extraterrestrial impacts, wildfires, volcanic activity and earthquakes.
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Number of deaths from natural disasters, All natural disasters

Absolute number of global deaths per year as a result of natural disasters. "All natural disasters" includes those from
drought, floods, biological epidemics, extreme weather, extreme temperature, landslides, dry mass movements,
extraterrestrial impacts, wildfires, volcanic activity and earthquakes.
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Global annual deaths from natural disasters, by decade

Absolute mumber of global deaths from natural disasters, per vear. ]
This is given as the annual average per decade (by decade 19005 to 2000s; and then six vears from 2010-2015).
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Number of recorded natural disaster events, All natural disasters

The number of global reported natural disaster events in any given year. This includes those from drought, floods,
biological epidemics, extreme weather, extreme iemperature, landslides, dry mass movements, extraterrestrial
impacts, wildfires, voicanic activity and earthquakes
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There is Nothing Natural
about Disaster
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https://www.youtube.com/watch?v=h7fbfZxoWIY

Nature causes extreme events (called “hazards” when they
threaten people), but people create disasters.
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Hazard/Exposure/Vulnerability/Disaster
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Severity / Impact / Load
Rainfall, Flood depth, Wind

speed, Lateral acceleration




Hazard
— source of potential harm

Exposure
— extent to which an organization and/or stakeholder is
subject to an event
Vulnerability
— intrinsic properties of something resulting in susceptibility
to a risk source that can lead to an event with a
consequence
Consequence

— outcome of an event affecting objectives

* A consequence can be certain or uncertain and can have positive or
negative, and expressed qualitatively or quantitatively.

Resilience

— adaptive capacity of an organization in a complex and
changing environment

N
xmRE

Natural
Disaster

_—




Flood hazard potential map

v’ Hazard indicator (inundation depth)
v’ Probability
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Demographic (Exposure)
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UNESCO
Riskotan = (Hazard) x (Elements at Risk) x (Vulnerability)
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Vulnerability

— Relationship of damages vs. impact intensities

— Receptors characteristics
— Residential: Single/Multiple family
— Manufacture, Wholesale, Retail, Service
— Vehicle, public work, infrastructure
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Natural Hazards Characteristics

* Repeat Occurrences (at same site)

* Geological: Earthquake/Landslide
* Meteorological: flood/drought/ tornado

 Damages may be recovered

* Inrelative short period
* Multiple/Accumulated Damage
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Box

1: Selected definitions of risk from the literature

Total risk = Impact of hazard * Elements at risk ~ Vulnerability of elements at risk
(Blong, 1996, citing UNESCO)

“Risk’ is the probability of a loss, and this depends on three elements, hazard, vulnerability and exposure”. If any of
these three elements in risk increases or decreases, then risk increases or decreases respectively.

(Crichton, 1999)

Risk = Hazard * Vulnerability * Value (of the threatened area) , Preparedness
(De La Cruz-Reyna, 1996)

“Risk (i.e. ‘total risk’) means the expected number of lives lost, persons injured, damage to property and disruption of
economic activity due to a particular natural phenomenon, and consequently the product of specific risk and ele-
ments at risk.

“Total risk can be expressed in pseudo-mathematical form as:
Riskye) = Hazard * Elements at Risk * Vulnerability”
(Granger et al., 1999)

Risk = Probability - Consequences
(Helm, 1996)

“Risk is a combination of the chance of a particular event, with the impact that the event would cause if it occurred.
Risk therefore has two components — the chance (or probability) of an event occurring and the impact (or conse-
quence) associated with that event. The consequence of an event may be either desirable or undesirable...In some,
but not all cases, therefore a convenient single measure of the importance of a risk is given by: Risk = Probability x
Conseguence.”

(Sayers et al. 2002)

“Risk is the actual exposure of something of human value to a hazard and is often regarded as the combination of
probability and loss”.

(Smith 1996)

“Risk might be defined simply as the probability of the occurrence of an undesired event [but] be better described as
the probability of a hazard contributing to a potential disaster...importantly, it involves consideration of vulnerability to
the hazard”.

(Stenchion 1997)

Risk is “Expected losses (of lives, persons injured, property damaged, and economic activity disrupted) due to a par-
ticular hazard for a given area and reference period. Based on mathematical calculations, risk is the product of haz-
ard and vulnerability”.

(UN DHA, 1992)

UNESCO

— Riskwotan = (Hazard) x
(Elements at Risk) x
(Vulnerability)

UN DHA

— Expected losses due to a
particular hazard for a
given area and reference
period.

Natural hazard risk

* The expected damages within a period of time

— Expected Annual Damage (EAD)
* Consequences

— Hazard * Exposure * Vulnerability

* Multiple events
— Different scales (intensities)

— Different occurrence probabilities

Risk=

Risk= 2( xi X P)))
X i: Loss from a specific event
Pi: interval probability related to the event
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Grid-based Damage Estimations
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Data Sources

* Census

* Population and housing
* Agricultural, Forestry, Fishery and Husbandry Census
* Industry, Commerce and Service Census

* Registry
* Building, Vehicle

* Survey

* Incomes and living expenses
* Land uses

Population and Housing Census

* The 15t one in 1904 (7 times till 1945)
* And conducted decennially since 1956
* Register and Sample-Assisted Census from 2010
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Demographic
* Population count
* gender, age, marriage, education, i e
* language, aboriginal, foreigner

* job, migration, commuting
handicapped, social benefit, single parent

Male Taiwan - 2016 Female Male Taiwan - 2050 Female

100+
95 - 69
50 - 94
85 -89
80 -84
1579
70 -74
65 - 69
60 - 64
55-59
50-54
45 - 49
40 - 44
3539
30-34
25-29
20 -24
15-19
10-14
54
0-4

2z 16 12 08 04 (4] 0 04 08 %2 16 2 855 684 513 342 342 513 684 855

Population (in millions) Age Group Population (in milliens) Population (in thousands)

Housing

» Square footage, single/multiple family, ownership,
vacancy, construction time, living periods, rooms
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Agricultural, Forestry, Fishery
and Husbandry Census

* Once every 5 years (last one in 2015)
* Labor force, Capital, Facilities
» Type/ Area /Scale
* Revenues

Industry/Commerce/Service Census

* Based on Taiwan ISIC
* 3 hierarchical levels
* Manufacturing (Type/Scale)
* Business: Wholesale/Retail
* Services : Type/Scale, (banking, education, law, office....)
 Warehouse )

il
CuzBRE Ry

* # of firm, Floor footage,
* # of Employment, Average salary
* Years of operations, Expenses/Revenues
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Manufacturing

* 1.Commodity / Consumer goods
* Foods, Clothes, Drink, Furniture......

e 2.Chemical Industry

* Leather, plump, Printing, Petroleum, Chemical,
Pharmaceutical, Rubber, Plastic, etc.

* 3.Metal and Mechanical Industry

* Metal, Electrical, Mechanical, Automobile, Parts, etc.

* 4.Information and Electronic Industry
* Computer, Electronical, Optical, etc.,

Land Use

...... w.surrey.ca/images/ itage/Land_Use_Aerial_Photo_Surey_ALR jpg
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Land use surveying

https://www.nlsc.gov.tw/LUI/Home/Content_Home.aspx

Land use classification

01 Agriculture

* 0101 Farming
+ 010101 Paddy
* 010102 Upland
* 010103 Orchard
* 010304 Fallow

* 0102 Aquaculture
* 0103 Livestock
* 0104 Facility

02 Forestry
03 Transportation
04 Water

05 Building

* 0502 Residential
* 050201 Pure Res.
e 050202 Res/Ind.
* 050203 Res/Commercial
* 050204 Others

* 0503 Industrial
* 050301 Manufacturing
* 050302 Warehouse

* 0504 Other

06 Public/Gov.
* 0601 Institution
* 0602 Education
* 0603 Medical
* 0604 Social welfare
* 0605/06 Other

07 Recreation
08 Mining

09 Others
* 0901 Military
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and use classification
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Grid System

* Resolution 40 x 40m

 Grid-based vs. Parcel-based
* Coupled with Hazard simulation models
* Privacy: de-identification
* Data Availability / Maintainability




Spatial Interpolation

(a) Population Distribution

(b) Truth Statistic for Each Unit
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Risk Exposure

Hazard

Something that can
potentially cause harm

https://i0.wp.com/www.scimoms.com/wp-content/uploads/2018/02/risk-hazard-sharks. png ?fit=1500%2C1000&ssl=1

Risk e

O &

= hazard + exposure

20



Hazard Exposure

Vulnerability

N Frequency
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Disaster losses reveal more than damage: they gauge levels
of resilience, vulnerability, and exposure and point at
underlying conditions that make people and places
susceptible to losses.
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TAIPEI 104

http://kongmu.files Wordpress.com/2011/06/taipei101.jpg
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