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Background
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Disaster Risk
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Need to select and Provide

information to
evaluate the
impact of
measures

prioritize measures

C— Complex... some measures risk reduction is
Fru. RISC-KIT more difficult to quantify than others



Step 1: DRR measures

nourishment

e Coastal structure
adaptation

* Flood storage area

* Port wall
reconstruction

Passive preparedness:

* Elevated houses (raising
floor level)

* Property level resilience
measures

Active preparedness:

» Effective evacuation

* Moving contents/assets

* Moving receptors (boats,
cars)

* Placing sandbags

* Flood shutters, gates - .

Hazard ren s :
: : Exposure/ vulnerability influencing
influencing
Primary measure Non-primary
 Beach  Managed retreat

Awareness raising activities/

channels of communication

Emergency planning and
response activities
Early warning system
improvements

**Not generally
quantified in
impact assessments




Step 1: Chain of DRR measures

non-primary DRR measures ‘ (

Emergency Planning and Response

Emergency Evacuation route Creation of
response signage evacuation
exercises shelters

Create local Assisted

emergency plans evacuation

« Institutional coordination and communication ameng
organizations

« Clear roles and responsibilities

+ Real time situation information accessibility

Coastal early warning process

Warning
Dissemination &
Communication

Forecasting
and warning
capabilities

Warning
response

Meteorological
(wind, rain),
hazard
(inundation,
erosion) or
impact
forecasting
Lead time
Accuracy
Coverage

Warning alert
levels

Availability of
comm tech
Range & source
of communication
mechanisms
Infrastructure
requirements
Push vs. Pull

Response
knowledge
Financial
support
Transport &
communication
tacilities
Community
volunteer/ flood
warden training

Awareness raising

Awa(elness Information
raising
. meetings
campaigns
School
Brochures education
programmes

Risk maps

Gaming

Frequency of dissemination, meetings etc.

Proportion of the population targets and population
segments e.g. age groups

Source of the measures e.g. govt., community groups
Type of information e.g. how to implement measures

Intermediate pathways

)

Primary DRR measures

%
that receive
timely warning/

evacuation
instruction

% of population
able to respond

% of

population willing
to respond

% of
population that is
warned with
sufficient lead

3 to respond
time

Event response action

Threat and % Target

coping

appraisal

risk

% of population
available and able

population accurately
informed of flood

A B

% of population

prepared for flooding i.e.
know how to respond

Understanding
Trust

Financial means to
respond

Social &
environmental cues

population willing

% of

1o respond

%
Target population
that can afford to
take a measure

% that have
safe places to

Pre-eve
prepared ®ss
action (up

Effective action

/0 Bvent N\
| effective i
\ evacuation
7/ Pre-event \
| effective i
\ evacuation

Placing
sandbags

\

Property level
resistance
(active)

Demountable
defenses (active)

Demountable
defenses
(automatic)

Property level
resistance
(passive)

Property level
resilience
(passive)

Raising floor
height of asset
/7T TN
| Raising contents |

N/

" /

/ Moving N\ A
| receptors out of |

\ risk /

Relocation
of critical
infrastructure

Managed
retreat (spatial
planning)




Background on Varna, Bulgaria
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Varna non-primary measure

Coastal (storm) Early Warning System

 Extend the current weather forecasting system to include storms for 3
days

 Disseminate via SMS and mobile application

Non-primary m r i
on-primary measure primary measures

. Raising assets and
operation (OP) cgntents
—
- R1 & R2
- — ( )

Coastal early warning —
system <

Moving cars out of

— —_— — .
- the area at risk
operation (OP) (R3)
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Step 2: Intermediate pathway factors

Data collection challenge!!

Non-primary measure primary measures

operation (op) _ RS9 assets and Estimates were found
P from UK based literature
= S and validated in interviews
ST T [ Mmoo (x8) with local businesses

operation (OP) (R3)

and to collect contextual

/ information

Estimates are needed for the % of the population that is

1. warned with sufficient lead time = Factors
2. available and able to respond combine to
form the
3. prepared for and know how to respond ™~ Operator
4. willing to respond Factor (OP) -
) influence the

effectiveness
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Step 2: Limiting variables

¢ Age —
* Financial deprivation

 Rental vs. owner occupied

* Flood experience

* Proportion of transient population
e Attitudes/trust in authorities

e Community networks

* House type

* Financial incentives
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Influence the
intermediate
pathway factors

Build
arguments to
justify the
assumptions/
estimations of

factors (before
& after)



Step 2: Varna Results (moving assets)

m Base m Literature Contextual reasoning

% warned with Parker et al. (2007) Good social networks for
sufficient lead assumes 40% and spreading info.
time interviews suggest User friendly communication.

increases of 20%

% available and 70 85 Dennis J Parker et al. Restaurant staff can easily
able to respond 2007 - 73 to 85% (able)  respond
55 to 64% (available) Season is a constraint for
and matches with availability
interviews
% prepared for 95 95 Carsell et al. (2004) 75% Contingency plans in place
and know how to Assumed to be higher High flood experience
respond Familiar activities
% willing to 70 80 Carsell et al. (2004) Low trust in authorities but high
respond estimates 80% trust in existing forecasts.

Protect assets

Operator Factor 20 45 In line with literature *Account for those that do not

N *65 Parker et al. 2007 directly get the warning
{ % RISC-KIT




Step 3: Include in the impact assessment

Shift d-d curve for resistance measure e.g.
sandbags or flood gates (0.5 m high)

damage % /

depth (m) >
0.5m
Shift d-d curve -

property level
resistance: sandbags

Shift d-d curve for raised floor level (1m)

damage %

depth (m). >

1.0m

Adjusting D-D curve:
Raised floor height

*  Shift or adjust depth-damage curves for OP %

e Use original d-d curve for the remaining

Adjust d-d curve for resilience measure
e.g. raised electrics & appliances

1age %

l 50%

depth (m).

Adjusting D-D curve:
Resilience measures

Other options — use empirical damage reduction factors
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Step 3: Include in the impact assessment

200
Hazard -]
0
| A——
W
B
. —
40— E moderate
ol 1 e
20 : wvery high
10
+—¥o
107545025 0 ofs s 075 | 1 175

Bayesian Network
Analysis tool used

% relative damage per
receptor

DRR measures
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Step 3: Impact assessment results (restaurants)
N

Baseline situation for /

Coastal Earl
restaurants/shops y

warning system +
moving assets

" V. LOW + Beach

“ Low Nourishment )

Coastal Early
warning system
+ moving assets

MED

" L HIGH
mV. HIGH

1% 1% 0%

=V, LOW
= V. LOW
mLow - LOW
MED MED
" HIGH
= HIGH
m V. HIGH

m V. HIGH




Conclusions

 Approach is useful to compare different DRR
measures and consider the chains

* Process generates dialogue on the human factors
that will influence the DRR measures effectiveness

e Useful input for Multi-Criteria Analysis to prioritize
the measures together with stakeholders

* Data collection is difficult but some literature is
available and local data is helpful to validate and
contextualize this.
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