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What Is Disaster?
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And, now, a recipe for disaster!










Pandemic Events




Scale/ Loss of Functionality/Social impact
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Global Distribution of Highest Risk Disaster Hotspots by Hazard Type
Mortality Risks

High Mortality Risk
Top 3 Deciles at Risk from: 3
[ ] prougnt oniy - -
I Geopnysical Only
I +ydro Only

I orought and Hydro

. Center for Hazards and Risk Research
- Geophysical and Hydro The Earth Institute at Columbia University
[: Drought and Geophysical www ldeo.columbia.edu/chrr/research/hotspots

I Droucht, Hydro and Geophysical

= - Source: Figure 1.2a. Natural Disaster Hotspots - A Giobal Risk Analysis
Note Guophys!c.\ﬁ haz.vd_i fncludo earthquakes and voicar\ool; ©2005 The World Bank and Columbia Univeristy
hydrological hazards include floods. cyclones. and landslides.




Extreme weather 25 June - 5 July, 2012

Greeniand - UK - Torrentialrain ~ Arctic - Satellite images of the
The Greenland & flash floods Artic have shown saa ice levels
lce-sheet is sat for are at their lowest since (ecor;is
anather record met began in 1876
Bangladesh - _lndil---Floods displace
Flash floods & landslides 800,000 and cause 27
cause over 100 deaths & deaths in Assam
leave 250,000 :
USA - Stiflng heat b uSi.- A vl i 2R
angggszoggnl%s rages across Northem O_®
o Virginia killing at least
North/South Korea -
13 people
The most severe drought
on record
Uganda - A landslide
USA - Wildfires force devastated two
the evacuation of villages, killing
35.000 people from The Horn of Africa - about 30 people
Colorado Springs Severe drought continues and leaving more
leaving tens of millions than 100 missing
facing severe food shortage
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Climate change
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increased precipitation peaks
. ) irregular river discharges
decreased sedimentation
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increased use
of fresh water




City Climate
Hazard Taxonomy

C40’s classification of city-specific climate hazards
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Environmental

Processes
Climate
Variability
Climate

Change

Environmental
Change

Implications on Societal Processes

Adaptation

Capacity

&

Societal
Processes

Governance




L Vi TunAu =AY
e FNE N~ O

25l A BE MHA 5 Dol 24T}
g2 AH2= SHeH #E5° s +A

o5t 2 AIZ 825, 42 EA°ISO St

MR W
TEO| AAETL HEQS0| o3 A LA

271, 3AT AElE SAAH0 = 3

HES2ANZ 21 o), mSOMH|, 2ojLa)
3 A T SN S AmAR
&3 77

e LA FHAXP SHAN M 45

- Mol 3Tt 28 28(s

- YRINY, WY 2w

SO BEOIN ASELS!

o MSILYI} Mol Tjpt Fot 0
- MOeIE, 0HUE Y

- YRNAY 33,

291

EFN

dE, EXNOIS)

dE &

2 HR4E g%

022l
(#EX)




ICETR

CWIBE 8B

( NBEAT

( OmMEHZ )

S L
L pEE

z57)




NP K

43
] ]
&
-.
1
P
5
o
2













TAISIHR SHAIL JHE

| T AU O] Xo| B ..ot aa e ba e aR R AR AR SRR SRR AR R SRR SRR RR AR R AR SRS AR SRR SRR RS RR SRR SR SRR 800
Po AN 2 = A= 0 JIXI THOHE GlI=011d, 1 HHE XA 2101 S &S

b o TAIHIZNAICG BIHAHIRIS TAIQ &T|A 0l wxaiekll XI&E HAIOl= TAIHIE

C o TAIJIZHIZN SIHHIEES EH0 W= oluUsE et

.
.
.......................................................................................................................................................................................................................

. o TAIXICH0N (HSt THOHHAH O = TAIO] ST HBE (N2 = TAIHY Z0O| WHHMES ST
;o STHY M0 Tt SAIYE] STHEAAIZH M XIHYIE BIHZAAH2ZE ME

.......................................................................................................................................................................................................................

o SAIMTIIE : SAOIN A0 IS I 2 o BEE A
o BN : AT 5 AIZHSE b |
- EBEID NS Qalliars SADISARIOl BT 2 ONEE HYE o0

......................................................................................................................................................................................................................

ot=

/

CAANAE
EX012 A%
AN S

EALAHE




What can we do about Disasters?

Cartoon by Anthony Lewis




Well Prepared before it happens

(GAME ©oF BONES




Disaster Management Cycle

RESPONSE
PHASE

RECOVERY
PHASE

MITIGATION
PHASE
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 Crisis Response » Risk Management

— Reactive — Proactive
— less coordination — Monitoring/Warning

- Low — Well-Preparation
efficiency/effectiveness

= High las5/damage




How to in risk management

o Define Risk
— Hazard . —

— Exposure N el
— Vulnerability

* Risk Analysis
— Loss estimation
— Risk Map




Risk

« Risk is potential of losing something of value.

— Values (such as physical health, social status, emotional
well-being or financial wealth) can be gained or lost when
taking risk resulting from a given action or inaction,
foreseen or unforeseen.

by wikipedia

« Risk can also be defined as the intentional interaction

. with uncertainty.

— Uncertainty is a potential, unpredictable, unmeasurable and
uncontrollable outcome;

* Risk is a consequence of action taken in spite of
uncertainty.

« Negative



Risk

: Negative
Negative events &
Man-induced: Fire chemical terrorism

Natural: Hurricane earthquake, flood, drought
Societal: Public health/safety, information/cyber

Future
Probable events

May/may not occurrence

Linked with occurrence probability
Uncertainty

Future time span



Traditional Perspectives

 Probability of single event occurrence

Airplane crash probability is about 1 to
5,074,091

The death rate for lung cancer
* The consequence of an event

The number of casualty in a earthquake
with scale of 9.0



Risk Is
effect of uncertainty
on objectives




Risk Identification

» describing risks

— Involves the identification of risk sources,
events, their causes and their potential
consequences.

— can Involve historical data, theoretical
analysis,

informed and expert opinions, and
stakeholder’s needs.

— structured statement of risk usually
containing four elements. sources, events,

causes and c onseqguences



Risk Analysis

* Process to comprehend the nature of
risk and to determine the level of risk

— Risk analysis provides the basis for risk
evaluation and decisions about risk
treatment

— Risk analysis includes risk estimation

s



Risk Analysis

* Hazard
— source of potential harm
« Wulnerability

— Intrinsic properties of something resulting in susceptibility to a risk source
that can lead to an event with a consequence

« Exposure

— extent to which an organization andyor stakeholder is subject to an event
« Consequence

— outcome of an event affecting objectives

« May be certain/uncertain ; positive/negative, qualitative/quantitative.
 Resilience

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



Risk Analysis
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Risk Analysis
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Risk Analysis

‘ Receptor

. RISK 4

atway.
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Risk Analysis




homework

» Source-Pathway-Receptor-Consequence
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Natural Risk Component

e Hazard (Potential)
— Environmental factors
— Triggering events

o Exposure

— Population

— Physical (building/infrastructure)
— Services/Functions

» Wulnerability

— Severity

— Receptors (Category, Resilience, Preparation)
— Adaption (social vulnerability)

* Risk
— Integrate all above with probability concepts



Natural Risk Component
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Hazard Categories

 Natural hazards

— hurricane, earthquake, landslide flood,
drought, tornado, frozen, heat......

« Technological hazards

— Industrial, chemical/poison, fire, {808 /'g,‘-
information ...... % @
» Societal hazards .

— War, epidemic, violence, terrorism,
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Hazard Potential

Hazard is the inherent properties of a
substance, object or activity with a

potential for adverse, or harmtul, effects to
occur.
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Environment/ Triggering

Filing cabingt drower laft opan Someone could trip and
CAUSE injury Ta

Health and Sefety Hazard themsehies



Hazard

Hazard / exposure
Haz

Crane

vs Damage/Loss

Crane

Trigger event

Rupture

]

Accident

(i.e., damage to people,
the environment and/or
material assets)



Exposure

« Exposure is a guantitative measurement
of the extent to which a given hazard Is
present. P SEasesSELY
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Anatomy of Risk

Hazard

Accidental
event

Deviation

—>

Accident

Material/energy
contained and
controlled during
normal operation
- Toxicity

- Flammability

- Reactivity

- Elevated pressure
- Etc.

Initiating event of
process upset;
start of accident
event sequence

- Mechanical failure
- Proceduiral error
- External force

- Fouling

- Etc.

Excursion beyond
design/operating
limits

- No flow

- High temperature

- Low level

- Impurities

- Wrong material

- Step omitted

Loss of

containment of

process

material/energy

- Fire

- Explosion

- Hazardous matenal
release, etc.

- Other energy release

Impact

Severity of

consequences,

losses

- linesses, injuries
death

- Property damage

- Business interruption

- Environmental damage

- Ete.



Vulnerability

» VWulnerability is the relationship between
event scales and impact consequences




Terminology

Disaster Language

Risk likelihood of harm, loss, disaster
Hazard physical impact of disturbance
Exposure elements affected by hazard
Vulnerability capacity of community to prepare,

absorb, recover from hazard

Risk = Hazard x Exposure x Vulnerability
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Resilience

« The capacity to recover after impacts

« « Socio-economic factors

— Financial status, Social support, Insurance

— Resources accessibility ( Finance, physical/non-
physical)

— Social capitals (Profession, education, presz‘/ge)
— Social network

— Ability for self-Safety
o Elderly, Handicapped, home/ess




Homework #2
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Natural Hazard Risk

* Risk=EAD = [x X f(x)

— X : Loss from a specific event

— f(x): probability density of x to occur

Expected loss with some specific period
— Expected Annual Damage (EAD)

1

Damage= Severity % Exposure % Vulnerability

N Average annual lood loss

Los

T

-

T

p—

0

Exceedance probahility



Risk = Expected Loss

« May be misleading for extreme event
— Low occurrence probability

— The meaning of “Annual expected loss
100b”

@ 100 b for every year

@ 1000 b for the next ten years

3 10000 b for the next 100 years




Risk = Expected Loss

Hazard Vulnerability

==




Risk Handling Approaches

« Avoidance
* Reduction
 Transferring
* Retention




Reduction

—Avoidance

* No development on flood-prone regions
—Prevention

« Reduce the hazards

* Preparedness

« Monitoring/Warning .

—Protection Iz 1 ( ; i@
ALY

e Dike/Pumping c

 Flood gate



Retention

Deductible

- —Captive insurance

« —Self insurance

« —Self assumption

« With reserves or funding
« Without reserves/funding



Risk
Management

Hazard estmation

Vulnerabibty analy=is
. ) /?LL:I; assessment
Risk analysis

Disaster
Tesponse

| Emergency
help-rescue

|Humanitarian
assistance

Eecon-
struction

!

4

L A

k

Risk control i Rls}.:
financing
I
! + | ! '
; ! € Preparedness Hedezing Insurance Detention
mmprovement =oF
Technical Planning
disaster |+ Force
measures :
relief
Non- Early
technical warning and |« Semui-force
Measures evacuation

Liberty




Climate Change & Disaster
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Climate System
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Greenhouse Gas
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Atmospheric

Emission and
Concentration
Scenarios
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Adaptive Capacity

/

Environment
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Adaptation

Society

Greenhouse Gas

Economy

1 Emission
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Climate Change & Disaster

CCA

hange Adaptation
L

Climate

—
Common concerns

Gradual effects of Increased frequency Non climate-

climate change, and/or intensity of related hazards,

e.g. sea level rise, climate-related hazards, e.g. earthquakes,

air temperature e.g floods, storms, droughts, KRSV S CelES

increase, snowmeit. landslides. chemical spills.

e’
~
IR
Pattern/Characteristics . ) . Other
Change (Long term) Disaster Risk Reduction Disasters
Extreme Climate (Short term)

hazards



Climate Change & Disaster
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(

Rising warm air
inhibited by inversion




Inadequately designed
and maintained
infrastructure

Increased urbanisation

Changing weather
patterns due to
climate change

Fragmented management
structures



RAINFALL SPECTRUM
Percentage of |
Annual Volume
INTEGRTED STRATEGY ﬂ

Keep Raih Delay the Reduce
on Site Runoff Flooding

Conventional
Hydraulic
Modeling

......
AL IS E=
......

Aquifer ) |
Storage —SGroundwater Flow




EFFECTS OF IMPERVIOUSNESS ON RUNOFF AND INFILTRATION

! | he ]

——a

an e
S o3

HIGH DENSITY RESIDENTIAL/INDUSTRIAL/COMMERCIAL (e.g. town centre)
75-100% Impervious Surface

Sowrce; Armold and Gbbons (1996) lmpervious Sartace Coverage.



ldentify Impact

e Infrastructure

 Water resources

e Land use

e Costal zones

« Energy supply & Industry

« Agr. Production & Biodiversity
e Health



Source
e

2

_ Floodplain in its natural status

Matural dike
over fver Bank
A

N,
A

Pathway

Pathway

Figure 1 — Source, pathway and
receptor in their predevelopment
condition.

Figure 2 — Change in source, pathway
and receptor due to social, economic
and environmental changes.




Source

Changing rainfall patterns
« — Increasing flood/drought risks
* Increasing typhoon Numbers/Strength

« — Impact the contingency and recovery

capacity of disaster prevention systems



Infrastructure

* Transportation

— Highway, bridge

e Protection:

— Dikes, pumping plant

e Lifeline & Critical infrastructure
— Power and water

— Communication

— Energy



Water Resources

Changing hydrological patterns

— Intensity

— Temporal

More demands (agr/domestic)
Deteriorating water quality in streams



Land use

 Extreme climate

— Increase sensitivity/vulnerability of the
ecosystem

— Damaging land resource use safety



Coastal zon

« Damaging protecting structures
 Erosions in costal areas
 Impact on natural attractions and resources



Energy supply & industry

« Demand/Supply balances
— Demand patterns change
— Increasing energy cost

— Damaging the economy




Arg.production & bio-
diversity

Rain/temperature changes

— Quantity/Quality impacts

— Food security

 Loss in Biodiversity

— Changing habitat /ecosystems



Health

More serious infectious disease epidemic
» — Rising temperature

* « Increasing mortality in respiratory and
e cardiovascular diseases

« « Burdening the public health system



Climate change Scenario

e Scenario

— Plausible combinations representing
possible future situations

— Used to assess the consequences of
possible feature conditions




Climate change Scenario

Analogue climate change scenarios
— scenarios based on past climate

e Scenarios based on climate model
output

 Arbitrary climate change scenarios

— devised arbitrarily based on expert
judgement 70



Flood as example

t

2 CLIMATE CHANGE
IS FREQUENT FLOODS







Improve
resilience

Maximise
capacity of
the drainage

Limit flows
entering
drainage
systems

flows above
ground
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Flood Risk

 Disaster: Flood

- Hazard: Rain / Inundation

* Vulnerability: Loss vs. Depth

« Exposure:People / Building / Infrastructure/
 Probability: occurrence likelihood of the event
 Risk: (Hazard)*(Exposure)*(Vulnerability)

— Unit: $

— A single event? or for a specific area and period?
— Summation of (H*E*V*Pr.) for all probable event.



GIS analysis & laying Tech

Same Position

xfk—f

Average rainfall

Slope

Soil type

Hazard Map




Homework #3

Hazard Map
Exposure Map
Vulnerability

S4QHLS 9/ 39X QL4E EHOAIL

Deadline ;: 17.11




Mud & Deberis Flow

Hazard Map
Exposure Map
Vulnerability

Risk= #12| 371 X[ A2 HTTIAL




Earthquake

Hazard Map
Exposure Map
Vulnerability

Risk= #12| 371 X[ A2 HTTIAL




FLOOD and Mud & Debris flow
Hazard mapping
and
Implementation



Debris flow simulation







General Factor of Flood Hazard
Map Analysis

Hydrology (Rainfall, Surface &Direct
runoff, Evaporation, Inspiration,
Infiltration, etc.)

Geology ( Soil & Rock Type and Depth)

Geography (Watershed area, Slope,
Aspect, Land used, Land cover, etc.)

Infrastructure ( Road ,Riveretc.)



Flood simulation 1-D
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Flood simulation 2-D
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Hydrologic hazard prone area
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Conceptual Idea of Mud &
Debris Flow Analysis

Steep Streams > 15 degrees
with watershed > Sha -

Flooding Point ”

Source Area -~

-Affected Area e



	슬라이드 1: Urban Disaster Management
	슬라이드 2: Disaster ?
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7: What is Disaster?
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12: 재해 / 재난의 의미
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19: Climate change
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37
	슬라이드 38: How to in risk management
	슬라이드 39: Risk by wikipedia
	슬라이드 40: Risk
	슬라이드 41: Traditional Perspectives
	슬라이드 42: Risk is effect of uncertainty on objectives
	슬라이드 43: Risk Identification
	슬라이드 44: Risk Analysis
	슬라이드 45: Risk Analysis
	슬라이드 46: Risk Analysis
	슬라이드 47: Risk Analysis
	슬라이드 48
	슬라이드 49: Risk Analysis
	슬라이드 50: Risk Analysis
	슬라이드 51: homework
	슬라이드 52: Natural Risk Component
	슬라이드 53: Natural Risk Component
	슬라이드 54: Hazard Categories
	슬라이드 55: Hazard Potential
	슬라이드 56: Environment/ Triggering
	슬라이드 57: Hazard vs Damage/Loss
	슬라이드 58: Exposure
	슬라이드 59: Exposure
	슬라이드 60
	슬라이드 61: Anatomy of Risk
	슬라이드 62: Vulnerability
	슬라이드 63: Terminology
	슬라이드 64: Resilience
	슬라이드 65: Homework #2
	슬라이드 66: Natural Hazard Risk
	슬라이드 67: Risk = Expected Loss
	슬라이드 68: Risk = Expected Loss
	슬라이드 69: Risk Handling Approaches
	슬라이드 70: Reduction
	슬라이드 71: Retention
	슬라이드 72
	슬라이드 73: Climate Change & Disaster
	슬라이드 74: Climate Change & Disaster
	슬라이드 75: Climate Change & Disaster
	슬라이드 76
	슬라이드 77
	슬라이드 78
	슬라이드 79
	슬라이드 80: Identify Impact
	슬라이드 81
	슬라이드 82: Source
	슬라이드 83: Infrastructure
	슬라이드 84: Water Resources
	슬라이드 85: Land use
	슬라이드 86: Coastal zon
	슬라이드 87: Energy supply & industry
	슬라이드 88: Arg.production & bio-diversity
	슬라이드 89: Health
	슬라이드 90: Climate change Scenario
	슬라이드 91: Climate change Scenario
	슬라이드 92: Flood as example
	슬라이드 93
	슬라이드 94
	슬라이드 95
	슬라이드 96: Flood Risk
	슬라이드 97: GIS analysis & laying Tech
	슬라이드 98: Homework #3
	슬라이드 99: Mud & Deberis Flow
	슬라이드 100: Earthquake
	슬라이드 101:    FLOOD and Mud & Debris flow  Hazard mapping  and  Implementation
	슬라이드 102
	슬라이드 103
	슬라이드 104:  General Factor of Flood Hazard Map Analysis 
	슬라이드 105: Flood simulation 1-D
	슬라이드 106: Flood simulation 2-D
	슬라이드 107: Hydrologic hazard prone area
	슬라이드 108:  Conceptual Idea of Mud & Debris Flow Analysis

