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Two views concerning risk: as an entity and as a process

RISK AS A PROCESS
CONCEPTUAL

DEFINITION OF RISK:

Settlements in hazardous areas

Migration to urban areas

Lack of Zoning Ordinances

Hazards Lack of Building Codes

Population Increase
Poverty
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Early Warning Systems:
A Tool for
Mitigation

and

Coordination



Early Warning Systems.: A Tool for Mitigation and Coordination

Conceptual _
f k - Prevention
ramework concerning Mitigation
risk management Preparedness

PREVENTION

Early Warning Systems (EWS) are
Hazard h Hazard
examples of measures related to Reduced
preparedness, and complement Vulnerability —_>§l233£ﬂ"w

other measures such athe

implementation of emergency MITIGATION

_ _ Deficiencies in E:giee":i“
committees, emergency planning, preparedness
posting evacuation routes, t

. . . PREPAREDNESS
simulations, and exercises.
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The four elements of Early Warning Systems

Risk knowledge
Prior knowledge of the risks
faced by communities.

Are the hazards and the
vulnerabilities well known?

What are the patterns and
trends in these factors?

Are maps and data
widely available?

Dissemination

Dissemination of understandable
warning to those at risk.

Do the warnings reach
those at risk?

Do people understand
the warnings?

Do they contain relevant
and useful information?

Warning service

Technical monitoring and
warning service.

Are the right parameters
being monitored?

Is there a sound scientific basis
for making forecasts?

Can accurate and timel
warnings be generated?

Response capability

Knowledge and preparedness to
act by those threatened.

Do communities
understand their risks?

Do they respect the
warning service?

Do they know how to react?

Are plans up to date
and practiced?




Risk Knowledge

» Risks arise from both the hazards and the vulnerabilities that are present.
What are the patterns and trends in these factors?

* Risk assessment and mapping will help to set priorities among early warning
system needs and to guide preparations for response and disaster prevention
activities.

» Risk assessment could be based on historic experience and human, social,

economic and environmental vulnerabilities.

* Risk assessments and maps help to motivate people



Warning Service

« A sound scientific basis for predicting potentially catastrophic events is

required.

« Constant monitoring of possible disaster precursors is necessary to generate

accurate warnings on time.

« Approaches that address many hazards and involve various monitoring

agencies are most effective.

» Warning services lie at the core of the system.



Monitoring and Warning Services

There must be a sound scientific basis for predicting
and forecasting hazards and a reliable forecasting
and warning system that operates 24 hours a day.

capacities in monitoring and prediction of hazards
vary considerably by hazard and by country and
even within countries depending on prevailing
socioeconomic and political conditions.



Communication and Dissemination

Clear understandable warnings must reach those at risk.

For people to understand the warnings they must contain clear, useful
Information that enables proper responses.

Regional, national and community level communication channels must be

identified in advance and one authoritative voice established.



Dissemination and Communication

 Clear messages, simple, useful information

* Regional, national and community level
communication systems

* The use of multiple communication channels is
necessary to ensure as many people as possible
are warned



Dissemination and Communication

- Dissemination and telecommunication must be available every
minute of every day.

- The necessary warning response times range from seconds for
earthquakes to weeks for droughts.

- Effective dissemination requires the establishment of a chain of
command.

- The information provided can be understood by those who need it
and reaches all locations affected in the country.

- Countries are becoming aware of the need to design warnings for
particular groups of stakeholders, such as different language groups,
people with disabilities and tourists.



Dissemination paths

Internet

Regional Center
Telephone; Fax
Email; Internet

|

Telephone; Fax

National
Meteorological
Hydrological
Centers
Email; Intermnet

Response
Agencies




Communications Continuum

Understanding Behavior Change

©The COMET Program

Figure 7.1 Stages of persuasive communication




Communication Process

FEEDBACK (Evaluation)

©The COMET Program

Figure 7.5. Communication model









Response Capability

It is essential that communities understand their risks; they must respect the

warning service and should know how to react.

« Building up a prepared community requires the participation of formal and

Informal education sectors, addressing the broader concept of risk and

vulnerability.



Response Capability

Responses to early warnings involve activating coping
mechanisms (mainly for orderly movement of people out of
areas at risk, seeking shelter and safely securing assets) before a

disaster strikes.

In contrast, post-disaster response implies the wider range of
recovery, rehabilitation and reconstruction efforts in the

aftermath of disasters.



Gaps and Challenges in Respect to Response Capability

- lacks of planning and coordination at the national and local levels, as
well as a

- Agencies may not understand their roles and fail to communicate and
coordinate effectively.

- Government may fail to adequately plan for evacuation and emergency
shelter for the population.



Response Capability

* It is essential that communities understand their
risks; respect the warning service and

* and play a key
role.
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EARLY WARNING SYSTEM COMPONENTS

p |

Risk
Knowledge

Local Risk
Knowledge

Community
Dissemination

Communication

And Dissemination I

Monitoring and
Warning

Monitoring,
Analysis and
Forecasting

Local
capabilities
to respond to
warnings

Response
Capability

|




Monitoring Communicating
and Predicting Alerts

Early
Warning

System

Responding

Figure 2: Early Warning System operational aspects.



Why is EWS important in emergency management?

Basis for:

" raising the alert

" planning

*Risk communication

" Better preparedness
* Monitoring the event

(Indicators)

» Gives more

* For coordination

" Immediate, timely,
appropriate,
effective response
actions or

operations

» More lives to be
saved




Equipment and infrastructure

3 Warning agency linked to monitoring network &
that can provide on going data analysis during
a hazard event

. Waming centers be staffed and operational - -
24/T |

J Equipped and with back-up systems in the
event of a failure

J Ensure compatibility with regional or
international systems

J Tested to make sure messages are well
understood and svstems function effectively.
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Early Warning Dissemination

 systems designed to reach the entire population

. two-way communication systems (interactive to
allow for verification) and to monitor the impact of
an event.

. Warning alerts geographically specific and target
specific

. Warnings be distributed to those at risk by
credible sources |

. Avoid relying only on technology, such as mobile
phones which are vulnerable during hazard events, #
should be avoided.

. minimize number of false alarms to maintain trust |
of warning system.




What are the agreed Code Alert
levels?

nere Is a hazard or threat coming
nere Is and emergency

nere is a disaster

se colors, numbers, etc.

L J
— 4 - —

What are the implications

»  Qrganizational shift, preparation, and
pre-positioning
»  Resource mobilization




cwlg>y0 b > Elg
b oolo]
0 b yo FYL gl o 5 Gl jlow oaile 8 45 el (5 s
pailo b Bilobe o jladled & 55 Lo ol bl g S
Dgds oo yS e |y Aol> Sy 4wl Solbol g disl>

)‘! .’.=

b s2ld frasly 3 (g 5ladla 4 5L Sl 4 Fobol (sl
Aol 4y & 9Bgll a8 9 Joimo slouns

Silmdles
(Sl jloa b Lo 598 9 Didlga Loy i b (5 jLudlrd



s jlow D315 38 Fwly i (3355 J18 i3 9 Ly
Swy EMbI [ b oslel/ yluinn -

G}Ml&é —

S yw L3gk0 —



uﬁb oébT/,‘M

E989 Jlosm b LD g Wolg> £98g 3l (Slojlw by 58 51 2 )5 g (A1 glaolasgys,b 0
055 (o0 wlod (gl jlow (p2l5 35 5o b 09 @llao (o

Colad 35 wo 1S (oo Jiitio (yliwjlows Sldos colod 3550 b Hilgpomw 431y 9o g0 35 s

Calad 35 50 31 pud al g ComBge $250 (3l 1y Wb s S (ramd (3l oy Wlilos

S Bl 8 0 S ywleid 4 5l dly 15 Sledbl olEiils eildes



3105 yle esleSb! oy
Slaxi 5,155 caiols s 3o & b o ywlod 6 Lo ot a8 ywlod 358 ylojlus g ob

Oy (o 38 Qloj o s 9 ol £95 L 5L 5 @bg SS 4 (LS (o ) E
o y& 9 ol 8 JUl g £yl jlowm a2 (4L,

905,52yl adols Cawg g Wuk ol 90,5 Jbad 3 e b (Y o
oS p.a..b.d |) Sg> 6[.@.’2.,,.‘&53 Oy |) MU).g C,a; JL:.‘B T § 4Q| uanb.g

0 S g pruad Wb &5 el lw s Loy A0l silo 1 Ledd g o

, , o . P
/> o589 Wl lay 72,6 4 Jbl5 ccnyy99 U 056 U g8 Jlisl U (Jla;

. . ~ . < & . v d
9w (A O] (b s LIl I ik s po pinl (0 gy 4y (U colelbly




&S Cunl 2590 il 00Tl i Al> w0
Sl THO & 4ol g9 (0 o5 Jlas
w0 P g 4 Al g0 (51 g (o0 e (g
03l (533 ) 4ol y g 3l (05,1 S 9 (il






10y Wygwo Wl Cardg opl Ho 5 Ololusl

Ol o B (a2 po b S

Bl b ailobu oy3gs Jlnd -

p3Y Olied g Jlwg (092 415 a4 pol> J 5 -

(Ol )2 3o wplgus 9 (9149) L] cSJST g0 & plodl -

590 13 3 g a1 (4T 0,155 9 00 (6591 g LS| Judoxs g 49 35 —
Floislw ooy g Slojlu

ool (LS Gl Joxo (o yol J s -

PS}J S Hgo y° u"’l-“*’ QUS)'S ylas| C)'b dds —



10y 0y Wygo Wb Cardg ol 0 g5 Ololudl
OLSLHU g el ghmmn (oo o o3
Floilw 09,0 (bl b ailolw oges Jles -
9 )l&o& 9 %0 LSLQ"L")L“' L’ ‘_s-bL»-’)‘ ‘SLQ aOlolw &.:9,03 Jw _
RESRNE
P3Y Ol 9 Jalwg (3903 )1 4 pol> -
Lol 69l g s cadled sl 33l -
b3 (ol giemne a1 o s Al 3,155 5 Js Julnd g 2325 -
&y oSy (Flbos s pud (639 Al (yuls Jled -
Q‘ﬁ Cu oo sdoliw Cy S Jled a0 —
ewoxi o 09,5 )15 ol Jled dod -




308wt g

odlol pMlel g 03¥ (g5luigh (poud (1 2) (Sl olwd Al yo o1 50 -
()2 lg Gobiw) anl sla Coond plod 4 Jol5' il

o oo goliw Jolai g (Soaloa L) 045 (Fllos sla 7k anls -
ol g ailio Cya (paast G2y 5 )1 ghomnn g 3L ] 2
W35 o 152 8590 a3 ol s ol yme il S

DAy Oy b Cardg opl 5oy Ololusl

(o Lgeo) (20,U e po Ololadl plod oloxil -

Olyx Ca pae gloluw ok Jles -

s Glepg 5, (g Jlad -



Code Alert
(White)

Code White
There is hazard
Impending Emergency/Disaster

Early

Warning Activate ICS, EOC, Plan
Standby Resp. Team
Hospitals prepare to receive vi
Standby ambulances

Recall of personnel

Ensure availability of logistics
Risk Communication

Typhoon coming
Mass gathering event
HINI in other countries



Early
Warning

Typhoon Signal 3
Heavy rains

Landslide
Many victims

Code Red
Disaster

Organizational shift
Activate ICS, EOC, Plan
Deployment of Resp. Team
Hospitals receive, manage victims
Dispatch ambulances

Recall of personnel

Risk Communication




Main sectors of disaster response plans

. Evacuation

. Search and rescue

. First aid

* Hospitals (@) World Health
. Public Health Organizations 2 Organization
. Police

. Cooperative and food stores

. Electricity

. Public water supply

. Schools

. Highways

. Airports

. Railway

. Irrigation

. Public building
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Final EWS Flowchart in Disaster
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Early Warning Activation Flowchart
&Notification Report, Attache_d in The Hospital




Earthquake
Early Warnings

FEE M S (Kinkywu Jishin Sokuhowu]l™ in Japanesa

Forecasts of strong growund motion
caused by earthhguakes

Earthgquake! Seismeormeter J K A T =i, et
O = bee-r emas o e msEry IsESuEsncE af EEN Frawi=izas o The publlc
ES 1S =i L% ] by J A Eesaugh
sy B Sl rmssan = bee bipomdcm=1 medls

Flsass mote ihalt strong IirsSEmors may arrive al fhe same 1ims @5
Eme EartEquake Early w'Elr'l'lil'lg im @areass thal are close o the focus of the sarimguake .

Mimisiry of Larmnd, Infrastructure_, Transport and Towri=m

Japan Meteorological Agency



Early Warning System

Example: Flood

Risk Monitoring Dissemination and Response
Knowledge and Warning Communication Capability
Hazard Rainfall Radio/TV EYacualon
Center
o &
° 3
2
Elements ; Search &
at Risk VT LEvel Telephone Rescue
00 =b = o W ) @
G [E— E. O
- Warning Household Relief
Vulnerabilities Decision Warning Goods




Redundancy as a fail-safe
device for Warning - -~
Transmission System / N office

Municipality equipments

Other equipments I I
(] ]

Local
g vernme
offlce

= @?

PoI|ce Fire station [JJo
Volunteer fire  Loud Loudspeake
\ defense speaker
organization van

= =

@. \\A -'
\d\ Residents

[ ]
[ |

ass media,
Community radio broadcast



Roles and responsibilities

-Developing and implementing an effective early warning system requires the
contribution and coordination of a wide range of individuals and institutions.

- Communities, particularly those most vulnerable, are central to people-centered
early warning systems.

* Local governments

 National governments

*Regional institutions and organizations : provide specialized knowledge and
advice in support of national efforts to develop

 Regional organizations

*Non-governmental organizations (NGOs)



Ris
Information

Hazard Data
and Forecasts

Coordination
and
Collaborations

)

EVACUATION
ROUTE

Communication and
Dissemination Mechanisms

Preparedness and
Early Response

©The COMET Program

Figure 1.2 Simplified version of an original figure produced by WMO on components of an effective
Early Warning System."



The media plays an important role

There are specific political responsibilities for
ensuring that evacuation plans are effective.



Report on and
develop life-saving
responses

Raise public awareness
of severe weather
and other hazards

Keep severe weather
and other hazards in
the public eye

Share weather and
preparedness research
and practices

Provide quality generic
and localized materials

©The COMET Program

Figure 7.4 Print and broadcast media roles




TYPES OF CIVIL EMERGENCY WARNINGS

There are three types of warning:

a. Natural and Technological Emergency Warning

b. Attack Warning: A warning meaning that an impending or
actual attack

c. Fallout Warning: A warning of radiation hazards resulting
from nuclear :accidental mishaps and/or terrorist activities.



- Lack of multi-agency collaboration and clarity of roles and

responsibilities at national to local levels

- Lack of public awareness and education for early warning
response: Public awareness is weakened by limited integration of
disaster education in school curriculum. In general, the majority of
countries do not have school programs on disaster risk reduction,

early warning, preparedness and emergency response.

- Lack of simulation exercises and evacuation drills



- Limited understanding of vulnerabilities and of the public’s
concerns OR inadequate understanding of risk.

- Need for a participatory approach and inclusion of traditional
knowledge.

- Need for long-term risk-reduction strategies



A Multi-Hazard Approach

Early warning systems should link all hazard-based systems.

Multi-hazard early warning systems will also be activated more
often than a single-hazard warning system.
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Effective early warning systems embrace all aspects of
emergency management such as:

risk assessment analysis, which is
one of early warning system's
design requirements;

monitoring and predicting location
and intensity of the natural
disaster waiting to happen;

communicating alerts to authorities
and to potentially affected;

and responding to the disaster



Effective early warning systems

» Require strong technical foundations and good knowledge of the risks. But

they must be strongly «people centered» with clear messages, dissemination
systems that reach those at risk, and practiced and knowledgeable responses
by risk managers and the public.

* Public awareness and education are critical; in addition —

many sectors must be involved.

« Effective early warning systems must be embedded in

4

Community-Based

an understandable manner and relevant to the Early Warning System | 78

communities which they serve.
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