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Note for the reader

This publication is part of the “Flood Management Tools Series” being compiled by the Associated
Programme on Flood Management. The contained Tool for “Conducting Flood Loss Assessments”
is based on available literature, and draws findings from relevant works wherever possible. This
Tool addresses the needs of practitioners and allows them to easily access relevant guidance
materials. The Tool is considered as a resource guide/material for practitioners and not an
academic paper. References used are mostly available on the Internet and hyperlinks are provided
in the “References” section.

This Tool is a “living document” and will be updated based on sharing of experiences with its
readers. The Associated Programme on Flood Management encourages flood managers and
related experts engaged in assessing flood losses around the globe to participate in the enrichment
of the Tool. For the purpose comments and other inputs are cordially invited. Authorship and
contributions would be appropriately acknowledged. Please kindly submit your inputs to the
following Email address: apfm@wmo.int under Subject: “Flood Loss Assessment Tool”.

Acknowledgements

This Tool has exploited the works of many organizations and experts, as listed in the references.
Acknowledgement is due to the members of the Hydrology and Water Resources Department in
WMO and the members of the Technical Support Unit of the APFM for their competent technical
guidance and frank discussions on the issues and for bringing various perspectives into focus. The
kind contributions of the following persons for enriching the contents are gratefully acknowledged:

Mr. Katsuhito Miyake, International Centre for Water Hazard and Risk Management (ICHARM)
Ms. Natasa Manojlovic, Institute for River and Coastal Engineering, Technical University of
Hamburg-Harburg (TUHH)

This Tool has drawn from the works of various organizations and experts, as listed in the

references. The ideas have been assimilated with special reference to Integrated Flood
Management and no originality is claimed.

Disclaimer
The designations employed and the presentation of material in this publication do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the World Meteorological

Organization concerning the legal status of any country, territory, city, or area, or of its authorities,
or concerning the delimitation of its frontiers or boundaries.

APFM Technical Document No. 7, Flood Management Tools Series

©The Associated Programme on Flood Management, 2007

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0




% WMO/GWP Associated Programme on Flood Management

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0



WMO/GWP Associated Programme on Flood Management @

CONDUCTING FLOOD LOSS ASSESSMENTS

TABLE OF CONTENTS

1. INTRODUCTION 1
2. WHAT THE TOOL IS FOR AND HOW IT IS PRESENTED 2
3. ESSENTIAL DISTINCTIONS AND CONCEPTS 3
3.1. TYPES OF FLOODS AND ASSOCIATED LOSSES .....vttitiieiiiiriiteeeeeeeessnsnreeeeeseessssssseeeesssssssnssssees 3
T8 0 B &) T T i To T Lo OO U U UPRUPTUUSRRUSRRRSRI 3
3.1.2  RiIVETINE TIOOAINE ..coutiitiiiieiieiie ettt ettt sttt ebe e e 3
T8 G T @0 T2 T 1 (o1 T4 63 VSRS 5
3.1.4  Groundwater flOOdINg........ccouiriiriiriiiiieiecr ettt 5
3.2 TYPES OF FLOOD LOSSES ....ceitiiitiiiiititieeeeeeeieiittteeeeeeeeeeiisssesseasessessisssssssssesssssossssssssssssssssssssess 5
33 ECONOMIC AND FINANCIAL ASSESSMENT ......uuttttiiieeiiiiiirreeeeeeeesiinrrreeeesesssssessseseessssssssnssseees 7
34 STAGE-DAMAGE CURVES AND UNIT LOSS APPROACH .......ccceeiiiieeeiiieeeeniieeeennreeeennvneeeennnnes 7
4. FLOOD LOSS ASSESSMENT PROCESS AND METHODS 9
4.1 RAPID ASSESSMENT DURING THE FLOOD .......cutiiiiieeieiiiiiirreeeeeeeeiiesnrreeeeeesssssssseseesssssssnssseees 9
4.2 “EARLY RECOVERY” ASSESSMENT.......cciitiiiiiiiiiiiiiiiiiiiic it 10
4.3 IN-DEPTH ASSESSMENT 3 TO 6 MONTHS AFTER THE FLOOD .........ccteeeiiiieeenirreeeeerieeeeenveeens 13
S.  CONCLUSIONS AND RECOMMENDATIONS 16
REFERENCES 17
ANNEX 1 19
ANNEX II 29
FIGURES
Figure 1. The net-benefits derivable from flood plains...........cccecveerieiiiiiiiiiiieeeeeee e 1
Figure 2. Types of flood loss assessments in various Phases ........cc.cceeeeruerrieriieeneenienieneeeieeieeseeeniens 2
Figure 3. Critical depth velocity relationShipP ........ccceeeciieeiieiiiieeiie et 3
Figure 4. Flow velocities for a dijk breach scenario in the Netherlands ........c.c.cccccooveviiniiniinnnnnneen, 4
Figure 5. Inundation depths for a dijk breach scenario in the Netherlands............cccccovoiniiiiiiiininnenn. 4
Figure 6. Categorization Of flOOd LOSSES........eiriiieriieiiiieeie ettt ettt ettt st essae s e e sneeeeneeas 6
Figure 7. Relationship between actual and potential damages.......c..cocuereververiieiieniinienieeeeceeceens 7
Figure 8. Example of Stage-Damage curves for potential contents and structural damages................... 8
Figure 9. Disaggregation Of 10SSES DY SECIOTS ...c.eiiiiiiiiiriiiieiie ettt 11
Figure 10. The L0SS ASSESSMENt PIOCESS.......cccuiiiiiiiiiieeiie et esiee ettt e eite e sebe et e e e snee e 13
Figure 11. Potential flood damages vs annual exceedance probability...........cccccevveerirriieriienseeneeneenns 14
TABLES
Table 1. Summary Table of Damages and Losses (in US$ million) on the example of Indonesia after
the Dec 2004 earthquake and tSUNAMI .........ceevuiiiiiiiniiiiiiienice et 12

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0



% WMO/GWP Associated Programme on Flood Management

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0



WMO/GWP Associated Programme on Flood Management @

1. INTRODUCTION

During flood emergencies, assessment of the extent of flooding, flood losses and resultant needs of the
affected communities is essential for flood relief coordination. Depending on the severity of a flood
and the level of preparedness in the affected area, this has to be done under extraordinary
circumstances, involving varying degrees of chaotic conditions, contingencies and time pressures.
Usually the immediate estimates are drawn arbitrarily due to the chaotic circumstances and mounting
public pressure. These flood loss assessments later provide the basis for reconstruction planning and
for decisions on flood management policy reform. Nevertheless, certain basic principles can be
observed to avoid too unrealistic estimates and resulting repercussions.

The importance of assessing potential flood losses becomes evident when policy makers and planners
try to strike an optimal balance between the development needs of a particular area and the levels of
flood risk society is ready to accept. In this context flood losses become a vital element in assessing
the net-benefits society can derive from using flood plains, i.e. the overall benefits like relatively
easily exploitable land for economic activity of various sectors, space for settlement, fertile alluvial
soils for agriculture, readily available navigation links, etc., minus the expected flood losses, both
assessed for the same timeframe.

Benefits derived from using the flood plains, such as increased
crop yields in agriculture, opportunities for subsistence/recession
agriculture, available space for development, readily available
transport links etc.

Minus

Losses suffered from flood damages as well as
socio-economic and environmental losses due
to flooding

Figure 1. The net-benefits derivable from flood plains (*)

(*) Human losses of life, biodiversity losses or losses of cultural heritage are not sufficiently quantifiable in economic
terms but co-determine policy options.

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 1
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2. WHAT THE TOOL IS FOR AND HOW IT IS PRESENTED

This tool sets out to provide for the operational level a lead-in on available concepts and methods to
assess flood losses for the activation and facilitation of local and external help and the formulation of
recovery plans as well as long-term development planning and policy reform in the realm of flood
management. Therefore, the material seeks to contribute to a reduction of cases where flood loss
assessments are undertaken arbitrarily due to a lack of readily applicable guidance. As such the tool is
considered most useful for the following groups:

« Flood managers', i.e. mainly personnel from nationally and locally responsible specialized
agencies, mostly with an engineering background

* Public officials in charge of emergency response such as mayors

*  Local groups and NGOs working in flood emergency response

It is important to realize that flood loss assessments are undertaken for a variety of purposes, and that
the different purposes determine the outcome. As illustrated in Figure 2 this Tool distinguishes
several purposes and uses of flood loss assessments, depending on the context in which the assessment
is undertaken.

The first purpose is the use in form of a rapid assessment for emergency relief coordination during the
flood. The second purpose is for an initial assessment of damages in the first few weeks after
floodwaters have receded to inform and guide the recovery process, for example in an insurance
context, for allocation of recovery funds from national budget or for guidance to external aid agencies.
The third purpose is a comprehensive assessment of flood losses 3 to 6 months after the flood to
inform policy reform processes as well as the reconstruction efforts within national or sub-national
planning. A fourth purpose deals with the use of flood loss data for flood risk assessment and for the
appraisal of flood defence and mitigation options. Unlike the above three, this process is not triggered
by the flood event and is based on potential losses derived from synthetic stage-damage relationships
or empirical data from past floods.

Flood risk assessmenit and policy reform

In-depth assessment Iﬁ

Eatly reca
RS

=1

Flood ewent time

Figure 2. Types of flood loss assessments in various phases

" E.g. senior public officials in ministries or departments responsible for flood loss assessments, technical experts
in those departments supervising external contractors or actually undertaking the assessment, etc.
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3. ESSENTIAL DISTINCTIONS AND CONCEPTS
3.1.  TYPES OF FLOODS AND ASSOCIATED LOSSES

3.1.1 Flash floods

Flash floods are rapid onset floods that occur 6-12 hours or less after the associated rainfall. Flash
floods occur particularly in mountainous or hilly area with rather steep terrain gradients and high
surface runoff. They can also be triggered by the failure of hydraulic infrastructure such as dams or
levees, outburst of glacier lakes, ice-jams or log-jams. Due to the short lead time for advance
preparation, warning and evacuation etc, the losses of human life can be substantial. Due to the force
of rapidly flowing water, they pose serious threats to the structural integrity of buildings and
infrastructure. Depending on depth and velocity of the water as well as the load of debris the water
transports, the destructive forces are varying. Figure 3 provides some indication about the damage
potential of floods depending on flow velocity and water depth. This may vary according to the type of
construction, flood proofing measures or structural reinforcements.
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1.5 :
Wading unsafe from here
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= Vehicles ursrable from here
o
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e VD g
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Figure 3. Critical depth velocity relationship (Source: [1]*)

Another issue of flash floods relates to the difficulties with predicting the phenomenon and with the
short warning lead times. In matter of damages this means there is less time for preparatory action, so
that potential losses are closer to actual losses than with other flood types. For details on the
distinction between actual and potential losses see also section 3.2.

3.1.2 Riverine flooding

Riverine flooding can extend over large areas in the mid and lower reaches of a river system, where
terrain gradients are lower. Structural failure of buildings in these reaches is less common due to the
lower flow velocities, however, prolonged inundation may result in foundation failures, particularly if
the construction is old or not to standard. Locally, and especially where levees fail, the flow velocities
are higher as illustrated in Figure 4, however, not of the same significance for the loss assessment
process as for flash floods.

* [ ] indicate the reference listed at the end of the article

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 3
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Figure 4. Flow velocities for a dijk breach scenario in the Netherlands (Source: [2])

The main parameters influencing the magnitude of flood damage are the depth of inundation and for a
number of sectors the inundation time (especially for agriculture), sediment and pollution loads. Due
to the heavy economic activity on floodplains in many part of the world, damages and losses of
riverine flooding account for substantive parts of the overall flood losses.
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Figure 5. Inundation depths for a dijk breach scenario in the Netherlands (Source: [2])

4 Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0



10

11

12

13

WMO/GWP Associated Programme on Flood Management @

3.1.3 Coastal flooding

Coastal flooding is in most cases induced by storm surges (wind-induced), or as a combination
between storm surge, high tide and elevated levels of river discharge, leading to backwater effects in
the river delta areas. Tsunamis as sources of coastal flooding are a less frequent phenomenon, however,
as has been tragically illustrated in the December 2004 Indian Ocean Tsunami, can have effects on
unprecedented scales [3]. The combination of damages induced by contact with flood waters, and
wind damage to structures is characteristic for this type of floods.

3.1.4 Groundwater flooding

Groundwater flooding occurs as a result of water rising up from the underlying rocks or from water
flowing from abnormal springs. This tends to occur after longer periods of sustained high rainfall.
Higher rainfall means more water will infiltrate into the ground and cause the water table to rise above
normal levels. Groundwater flooding is most likely to occur in low-lying areas underlain by permeable
rocks (aquifers). These may be extensive, regional aquifers, such as chalk or sandstone, or may be
localised sands or river gravels in valley bottoms underlain by less permeable rocks. Groundwater
flooding takes longer to dissipate because groundwater moves much more slowly than surface water
and will take time to flow away underground.’

3.2 TYPES OF FLOOD LOSSES

Conceptually it is important to note the difference between flood damages and flood losses. The term
“flood damage” is related to the physical damage of public and private assets such as infrastructure,
houses, vehicles, etc., resultant of contact with flood waters. The term “flood loss” has a much broader
meaning and depicts also secondary or tertiary losses, as well as intangible losses such as losses to
human life and others. To arrive at realistic estimates about the impact of a flood, only considering
flood damages, i.e. direct tangible losses, would usually not do justice to the purpose of assessment,
and would probably arrive at misleading messages to policy makers about the true impact and
consequences of a flood event. Most commonly the following distinction is applied (see also: [4]):

Direct losses: Those losses resulting from direct contact with flood water, to buildings and
infrastructure

Indirect losses: Losses resulting from the event but not from its direct impact, for example,
transport disruption, business losses that can’t be made up, losses of family income etc

In both loss categories, there are two clear sub-categories of loss:

Tangible losses: Loss of things that have a monetary (replacement) value, for example, buildings,
livestock, infrastructure etc.

Intangible losses: Loss of things that cannot be bought and sold, for example, lives and injuries,
heritage items, memorabilia etc.

These distinctions are further illustrated in Figure 6. One of the central works on flood loss
assessment has been published by the Flood Hazard Research Centre (FHRC) in the UK [5] that
together a number of subsequent works of FHRC provides important guidance on the issue.”

2 Source: UK Groundwater Forum available at http://www.groundwateruk.org/html/fag3.htm
* For more info see: http://www.fhrc.mdx.ac.uk/resources/publications.html
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One of the basic decisions to take in flood loss assessment relates to which loss categories to include
and how to assess each one of them. This decision will be influenced by the type of assessment carried
out, including the time and resources available for its completion. National practices vary as to which
categories are included [6].

FLOOD LOSSES
I
TANGIBLE TANGIBLE INTANGIBLE
DIRECT LOSSES INDIRECT LOSSES HUMAN AND OTHER
! ! L
Damage to: Loss of, or disruption, to:  Loss of life
* Buildings (e.g. houses)  Agricultural production « Physical injury
PRIMARY « Contents of buildings « Industrial production * Loss of heritage or archaeological site
« Infrastructure (e.g. roads, bridges) « Communications (e.g. road, rail and
* Crops and animals telecommunications)
* Health care and education services
l « Utility supplies (e.g. electricity)
* Flood causes fire and fire damage « Lost value added in industry « Increased stress
* Salt in seawater contaminates land and « Increased traffic congestion and costs « Physical and psychological trauma
SECONDARY reduces crop yields « Disruption of flow of employees to work « Increase in flood-related suicides
« Flood cuts electricity supply, damaging causing “knock-on” effects « Increase in water-borne diseases
susceptible machines and computer runs + Contamination of water supplies « Increase in ill health
 Food and other shortages « Increase in post-flood visits to doctors
« Increased costs of emergency services « Hastened and/or increased mortality
* Loss of income
« Increased household costs l
« Enhanced rate of property deterioration + Some businesses are bankrupt * Homelessness
TERTIARY and decay * Loss of exports * Loss of livelihoods
* Long-term rot and damp * Reduced national gross domestic product « Total loss of possessions (i.e. uninsured)

« Structures are weakened, making them
more damage prone in subsequent floods

« Blighted families
* Lost communities where communities are
broken up

Figure 6. Categorization of flood losses (Source: [7])
Actual and potential losses

Another important distinction can be made between actual and potential flood losses. When assessing
damages based on the experience of past floods or synthetic stage-damage relationships, the
assumption applied is usually that the flood strikes without the household or affected community
having taken any preparatory action. Such preparatory action could involve moving cars to higher
ground, emptying basement storages and the ground floor, sealing the entrance and windows of
buildings etc. The flood awareness and preparedness levels of local communities and households have,
however, a significant influence on the level of actual flood losses. Figure 7 illustrates this effect by
comparing the behaviour of an experienced with an inexperienced community based on different
warning lead-times.

6 Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0



16

17

18

19

WMO/GWP Associated Programme on Flood Management @

0.9+

0.8

Unprepared eommunity

0.3

Ratio actual:potential

0.2

0.1

Warning time

Figure 7. Relationship between actual and potential damages (Source: [1])

This illustrates that for an integrated approach to flood management, not only the benefits of flood
defences (structural measures) but importantly also the benefits of flood risk awareness, flood
preparedness and mitigation measures should be made part of flood management project appraisals.

33 ECONOMIC AND FINANCIAL ASSESSMENT

“The intention of economic analysis as part of a flood loss assessment is to assess the deviation from
likely economic activity as a result of the flood, not to take into account the financial losses to
individual enterprises. This is not always easy to do, and you will commonly have to make
approximations to this ideal.” [4]

Financial assessment is concerned with the question of how many losses an individual business,
property or household has had due to flooding. The difference becomes clear when looking into an
example where, say, a food production facility has suffered income losses as it was not able to
transport its goods to its customers due to blocked roads from flooding. However, another competitor
was able to substitute the goods from its own stock and therefore had an increased income as an
indirect effect of the flood. Therefore, this incidence would not affect the economic impact of the
flood.

34 STAGE-DAMAGE CURVES AND UNIT LOSS APPROACH

Stage—damage curves are graphical representations of the losses expected to result at a specified depth
of flood water. Such curves are typically used for housing and other structures where the stage or
depth refers to depth of water inside a building and the damage refers to the damage expected from
that depth of water [4].

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 7
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Figure 8. Example of Stage-Damage curves for potential contents and structural damages
(Source: [4])

Stage-damage curves can be developed in two distinct ways, namely either by using data on building
contents and structure repair costs to produce synthetic or artificial estimates of damage curves, or by
using information on losses measured following flooding combined with estimates of water depth.
Stage damage curves of actual losses can be constructed according to the latter.

The unit loss approach refers to the calculation of loss to individual properties, which are then added
together to give a total loss figure for the event in question. For losses from flooding, this usually
involves calculating the loss to each property (or unit) by survey, stage-damage curves, or the use of
average figures. The losses for each unit (property) are then added together to give an estimate of total
event loss.

8 Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0
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4. FLOOD LOSS ASSESSMENT PROCESS AND METHODS
4.1 RAPID ASSESSMENT DURING THE FLOOD

The purpose of assessment during a flood is mainly to have a factual basis for emergency response and
relief coordination. Emphasis of actions during this phase would rather be on having a basis for
avoiding (further) losses of life, for minimizing misery and suffering of the affected population and for
avoiding knock-on effects (secondary disasters).

Importantly a flood assessment during this phase is also the basis for deciding which levels of
administration are to be invoked for the response, i.e. if local or regional emergency response forces
are in the position to contain the situation, or if assistance from the national level is necessary. It also
provides indications for international emergency relief agencies about the possibly needed response
from the side of the international community.

Assessment at this stage will need to be made with very limited time and locally available assets as
well as under unsettled circumstances. Based on the above-mentioned emphasis of action, essential
information for the emergency response at this stage would include:

i.  People killed, displaced or affected by flooding (including specified needs for the
humanitarian response)
ii. Assets that have been flooded (inundation map), search and rescue and evacuation
requirements
iii.  People and assets at risk of being flooded further (hazard or risk map), based on the status of
flood defences and needs for further evacuations

iv.  Status of lifelines (evacuation/access roads, hospitals, electricity grid, water and food supply),
hospitals and shelters.
v.  Current and expected river water levels at various locations as well as weather conditions

As such, the focus of assessment during this phase is placed on emergency response rather than loss
assessment. The current Tool does not include a detailed discussion on this topic. Further guidance on
this issue is available from various sources, especially national and international bodies working on
emergency response and relief coordination. A short list of readily available guidance material is
provided in the following:

* UNDAC Field Handbook published by OCHA, providing a rapid assessment methodology on
a sectoral basis [8]

* UNHCR Handbook for Emergencies provides checklists for initial assessments as well as
guidance on the provision of safe drinking water [9]

e Community Damage Assessment and Demand Analysis, by the All India Disaster Mitigation
Institute, provides guidance on a staged assessment process for the local level [10]

* Post-Disaster Damage Assessment and Need Analysis, of the Asian Disaster Preparedness
Centre, provides ready-made templates for early reporting of damages and needs [11]

While in more developed economies the option of air reconnaissance may be readily available to
establish the factual basis for emergency response, it may not be in many of the worlds flood stricken
regions. In many circumstances, non-availability of inundation maps restricts the response of
emergency services. For those areas alternative means need to be utilized or an international response

can be triggered through the International Charter “Space and Major Disaster”.*

* The International Charter aims at providing a unified system of space data acquisition and delivery to those
affected by natural or man-made disasters through Authorized Users. Each member agency has committed
resources to support the provisions of the Charter and thus is helping to mitigate the effects of disasters on
human life and property. For more information see: http://www.disasterscharter.org/main_e.html

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 9
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At this stage a meaningful flood damage assessment is impossible as flood waters have not yet receded
and therefore the entire extent of damage may not be possible to be assessed. The realities of
international disaster response require, however, even at this stage a preliminary estimation if there are
indications that national coping capacities are exceeded. Depending on synthetic stage damage data
readily available or experience from earlier floods this estimation can be significantly improved.
Developing relevant data and information about potential flood losses in good time, i.e. before the next
flood, helps to prevent situations where rapid assessments are way out of dimension.

4.2 “EARLY RECOVERY” ASSESSMENT

In the immediate aftermath of a flood event, i.e.1-3 weeks after the flood (peak), the purpose of an
“early recovery” assessment lies in guiding the recovery process and in providing early indications for
reconstruction in particular with a view to

- facilitate the design of financial mechanisms for speedy recovery (who will bear the cost)

- lay the foundation for priority setting in allocation of recovery assets

- provide indications on the coping capacity of the government to repair key infrastructure, such
as important road links and flood defences to withstand the next flood.

- provide early indications on mistakes that have been made in past planning and development
practice that need to be borne in mind for reconstruction planning

The focus of assessment at this stage is necessarily on tangible and direct losses, as most the of the
intangibles need longer times to be assessed and the indirect losses may not yet be fully apparent or
might not have fully materialized yet. Especially concerning indirect losses to trade and industry may
at this stage not be fully apparent and loss assessments may need to be based on best estimates of
affected businesses.

A standard and internationally accepted methodology, has been provided by the UN Economic
Commission for Latin America and the Caribbean (UNECLAC) [12]. The underlying methodology is
based on (i) physical assets that will have to be repaired, restored or replaced or discounted in the
future and (ii) flows that will not be produced until the asset is repaired or rebuilt. The UNECLAC
methodology further conducts the assessment on a sectoral basis, similar to the distinction displayed in
Figure 9.

10 Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0
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Figure 9. Disaggregation of losses by sectors (based on [12])

Detailed methodological guidance for the assessment of losses for each sector is available from the
UN Economic Commission for Latin America and the Caribbean [12]. The same methodology has
been applied by the UN Economic and Social Commission for Asia and the Pacific (ESCAP) in a
practical spreadsheet-based software application called the “Disaster impact calculator” [13].

At this stage it is advisable to base assessments on actual costs and damages, i.e. how much it would
costs to replace the assets and income lost according to their original specification and location
(replacement cost).

As can be seen from Table 1 below, when reporting a further distinction can be made between damage
to public and private property. It is essential not only to look at the total numbers in relation to the
national economy, but to see who is bearing the losses of flooding, for example the economy of a
country may be marginally affected whereas the economy of the most affected region or province may
exceed that region’s coping capacity.

From a social point of view it is required to look into which social, groups or classes are affected
disproportionately, and this cannot be done by merely counting the absolute value of losses in
monetary terms. It is rather necessary to relate these losses to the ability of members of respective
groups recover from these losses (e.g. through savings, insurance, reconstruction assets, social support
network, income and livelihood). In other terms, a poor family or community without much savings or
other recovery assets may have large difficulties in recovering from a nominally small monetary loss,
whereas a property owner with flood insurance will not be much affected even though the nominal
monetary loss may seem to be very large. Such assessment will help to minimize risks of the most in
need being overheard in the recovery efforts.

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 11
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Table 1. Summary Table of Damages and Losses (in US$ million) on the example of Indonesia
after the Dec 2004 earthquake and tsunami (Source: [3])

Total lmpact Property
Dhnnage Losses  Todal Prvale Pulatic
Secial Sectors 16749 658 1740.7 1440.6 300.1
Hemsing 13983 588 14371 1408 .4 BT
Educazon LI0E 176 1284 o L1941
Health 825 o4 219 232 GE 6
Cabpure and celion LER 544 B4
Lnfrastructare 036 2408 5764 3439 Salb 8
Tlsilli'l:ll:ll'. 3005 145 4 5350 |65 8 301
Commuiications 189 249 21 8 B.& 32
Enengy 676 01 ore L1 6.9
Warer s Sansation 26.6 32 208 1E3 L4
Flood contiol, migauen and ses protechon works 1321 it SRR 1] 1321 391
Productive Sectors 351.9 830.2 1121 1132 50,1
Agmeuloere and Livestock B2 108 28 1947 299
Fizhenes 1015 b 109 HBL 25
Entcrproises LaG.A 2ED 4456 4289 177
{ross sectoral 253746 3944 G52 64 39.1
Environment 1545 154 5 4R
Corernance and admeusteation g1 - | B92.1
Bauk and Finanee 14 14 14
Toral Imypact 2920,4 15312 44516 Fel4 ao0,1

Further, it advisable to collect data about flood losses also with a view to allow to distinguish between
the affection of men, women, children and the elderly, as this yields clues about specific needs to those
particular groups in the recovery process.

Even though in the first weeks after a large flood event it may be a challenge to establish such kind of
information, it is of essence to try, because this information is required for taking decisions on making
available required recovery assets, in form of small grant schemes or otherwise. This concept is in
literature referred to as ‘“vulnerability assessment” and it is advisable to generate this kind of
information for flood prone areas before the next flood occurs. Local institutions, such as volunteer
fire brigades, faith-based organizations, citizen associations or community flood management
committees can play an essential role in this process.’

Sources of information could include:
» Strategic sources such as dedicated government institutions, research centres and experts
e Pre- and Post Flood Maps
* Reconnaissance missions by land, air or water
*  Surveys
* Secondary data analysis
e Interpersonal communications
* Remote sensing data

> In South-Asia models for such Community Flood Management Committees have been successfully created and
tested. Further guidance is available from http://www.apfm.info/regional projects/sastac.htm
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4.3 IN-DEPTH ASSESSMENT 3 TO 6 MONTHS AFTER THE FLOOD

An in-depth assessment of the full economic impact of a flood event can only be reliably conducted
some 3-6 months after the event. Perhaps the best time conduct an in-depth assessment of flood losses
is after 6 months, as most losses, including indirect and intangible losses can be assessed with
sufficient reliability. At this stage a flood loss assessment needs to guide reconstruction planning as
well as future flood management policy adjustments. At this stage the process may receive a number
of data collected in the earlier phases as indicated in Figure 2. Those data could otherwise be lost but
usability of those data largely depends on the planning and delimitations that have been undertaken for
the earlier appliances of loss assessments as discussed in chapters 4.1 and 4.2.

Identify the purpose of the loss Assessment
Organize consultation and information

2 collection
Define the area and time frame of the
3 assessment
Select the type of assessment to be

Il
4 |

5 Obtain information about the hazard

Obtain information about the people,
6 assets and activities at risk

JL

7 Identify the types of losses

Measure the extent of losses from all

8 sources
Decide whether to count

9 factual’ or ‘potential’ losses

Calculate annual average damages if
10 needed

Il

1

11 Assess benefits to region of analysis

Collate and present the results of the
12 loss assessment

Figure 10. The Loss Assessment Process (Source: [4])
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For professionals charged with conducting a flood loss assessment, the question on what steps or
process to follow in order to deliver the desired result is crucial. Figure 10 provides a general process
overview in 12 steps developed by the ‘Emergency Management Australia’, which allows a structured
way of working as well as monitoring progress, and delivering a transparent and verifiable result.

A detailed description of each step is provided in Annex 1. Each assessment case is specific and the
required balance between having an accurate assessment result and having a quick assessment result
needs to be found.

At this stage one can usually base an assessment on reconstruction costs, according to a (preliminary)
reconstruction plan that may provide for reconstruction in different locations according to different
specifications.

Flood loss data represent not only an asset for emergency response, rehabilitation and reconstruction
efforts, they are equally important for flood risk assessment and development planning. Even though
the details of flood risk assessment cannot be covered in this Tool, one important concept to remember
for this type of application is the one of “average annual flood losses”. When assessing the losses
induced by an individual flood event, this will not give indications about the justified levels of
investment into flood mitigation options. This justification should come from the benefits that a
particular mitigation option provides over its lifetime. To calculate this, one needs to convert flood
loss data into “average annual losses”. Those can be calculated by combining the statistic likelihood of
occurrence of flood events of different magnitudes in any given year, with the potential losses for each
of them. The below example illustrates this concept with the black line for flood events with statistic
probability of exceedance of 10%, 1% and 0.01%. The grey line represents this relationship after a
levee has been introduced that provides protection against floods smaller than the one that statistically
has a probability of 1% of being exceeded in any given year.®

GO RO
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200 00

Poteritial damages ($)

1O CRO

a Y i ' = i ¥ T " s

L T ]
[} 1 2 1 4 ] g [ a 9 o 1

Bfter fevee . Eicfyre [evee

Annual exceeding probability [%)

Figure 11. Potential flood damages vs annual exceedance probability (Source: [1])

® This has in the past been referred to as the “100-year flood”, however, this terminology is misleading as flood
events occur randomly.
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The average annual flood losses prevented by introducing the levee are represented by the dark grey
area under the black line. For detailed explanation and calculation examples, see: [1] and [4]. One
obvious shortcoming with this way of calculation is that it does not take account of human behaviour,
i.e. if a levee is built, an effect called “levee effect” usually leads to a increase of investment in the
protected flood plain, and therefore to an increase of potential losses. Especially, for agricultural areas
and where food security is still to be achieved, to attract such kind of investments is the main thrust of
providing flood protection up to a certain standard.

What in most cases is, however, not desirable is to encourage residential or industrial property to be
newly located in high risk areas. Floodplain zoning and regulation are the essential tools to prevent
unwanted developments on the floodplain, and hypothetical flood loss assessments are one foundation
of setting adequate standards of protection and delineating specific zones and uses on the floodplain.

Conducting Flood Loss Assessments — A Tool for Integrated Flood Management Version 1.0 15
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5.

CONCLUSIONS AND RECOMMENDATIONS

Collection of data and derivation of depth damage curves for specific areas before the flood is
of prime importance: Governments are well advised to build required capacities within their
own ranks for flood damage assessment and communication well in advance of a flood, to
minimize confusion and provide the relief coordination with workable estimates. In fact such
efforts should be aligned with the efforts for flood risk assessment that are undertaken to
inform policy makers and planners with required decision support.

Close involvement of local stakeholders, including volunteer organizations, the private sector,
farmers, residents, and other local institutions provides the basis for flood loss assessments,
and the assessment process needs to facilitate in its design the inputs of those stakeholders.
The assessment purpose defines the outcome of the assessment, i.e. there is no agreed formula
for assessment in all contexts.

It is not only required to look into the overall economic flood losses, but also at who has to
bear them, what kind of mechanisms for burden sharing are in place and what does it mean to
the development perspective of the particular group.

It is important to stress that economic flood loss assessments, in particular the in-depth
assessment prepared with enough lead time, should be undertaken according to agreed,
transparent procedures, clearly indicating the levels of confidence of the assessment results, to
allow decision makers to make informed decisions, and to ensure long-term comparability of
datasets.

It is necessary for long-term policy formation in the public domain (concerning both, flood
management policy and development policies) to base decision not only on the assessed flood
losses but to embed those losses into an assessment of the net-benefits derived or derivable
from flood plains.

Countries should strive to provide relevant institutional support and framework conditions for
orderly flood loss assessments. This includes that on the most appropriate institutional scales
there are designate institutions, obligated by law to assess flood losses, and equipped with
adequate human and financial resources.

16
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ANNEX |
The Loss Assessment Process according to the
Disaster Loss Assessment Guidelines
Emergency Management Australia
Australian Emergency Manuals Series
Part III, Volume 3, Guide 11

3. DISASTER LOSS ASSESSMENT PROCESS 2
o
>
Overview of sequence of actions to follow in the loss assessment process =
=
Every ioss assessment should be apprached in 8 logical structursd way, getling infarmation directly B
and by consultation, and setting it out cleary as the study progresses. The process is get out in o
Flgure 2, swhich will be the kay o all the steps in both the Guldedines and the Case Study. E

Flgure Z; The loss assessment process

BEIDEY INIWBE S

The step-by-step assessment process shown in Figure 2 is for use with inundation hazards. Muoch of
the supparting material is generic and can be-appliad to-all hazards, So with minar medifications, the
agsessment process set out in these Guldelines could be applied o othver hazards. The modifications
you might have tomake ame seb aul in Table 20, whish identifies differences In econamie analysis for
different hazards.

Theeteps aullined in Figune 2 are in a logical sequance, but this does nol have 1o be fallowad slavishiy.
The starting point shoukd always be to kantify the purpose of the assassment, but beyond that,
progress will often ba feralive—especially geing back to steps betwean 1 and B as more information
emerges io modify what has already been covered.

For example, the extent of resources avallable may not become apparent untll 2ome preliminany
scoplng work has been done: It may be necessary o oollate material on the hazard and other
components of the risk, and to make a preliminary assessment of the types of darmage, bafore baing
able 1o argue for significant meounces or the lull assessment lask. Soma kay decisiahs may be mads
befora or az the assessment comimences, such as the approach to be wsed and whether actual to
potential loss ratios ae o be considerad
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Precis of the loss assessment process—a process guide

Estimates of disaster loss may serve many purposes, and thess ane set cut In the: Guidelines. Aithough
they consider lossas from inundation, the grinciples in this Progess Gusde can be applied o assessments
of loss from other hazards. Thers has o be & standard approach o loss assessment, primsrily io:

*  enzure fhat works done to provide mitigation o warning sysiems sic; prodics 8 solnd return on the
imvestment;

* lave d comimon messuring toal far asseasing alternative mitigation proposals; and

= gmsistwith post-dissster racovary planning and management-knowing the extant and type of [osses
te b enpectad in exisling areas s a great help I recovary managemant by enabling batter targating
of resources to identified key areas.

Loss assessments have to be:

*  frapspanent-so the assessment procecdunes dan be foflowed aasily;

» consistent and standardis=d-m enable meaningful comparisons;

* raplicabde=toanable the assessments to be checked: and

= based on economic principles-so assessed Iosses represant properly the real losses fo the sconomy,

There are two cateqonas of [0s8s (o be assessed:

Direct losses: Those losses resulting from direct contact with the hazard, forexample, flood and
wind damiage to buildings and infrastricture

Indirect losses: Lossas resiliing from the event but not from its direct impact: for example,
trafspolt disfuption, buginess losses that can't be made ug

Iy both foss categoras, thers are two clear sub-categories of loss:

Tangible losses:  Loss of things that have a monetany (replacement) value, for example, buildings,
lvestock, Infrastructurs ete.

Intangible losses: Loss of things that cannot be bought and soid, for example, lves and injuries,
heritags items, memorabilia eta.

Thera has 1o be a clearly defingd area and time-peariod set for any loss assesement. Structured
machanisms have to be satup Tor consultation, assambly and processing of dataon the hazard andon
aszats and activity affected by the hazard, so there iz a logical progressicn of work,

Figure 2 lsted the 12 steps in making any loss assesament. Thls Precls sets out each step with a et
introduction, (drawn from more extensive description that follows) and then provides a basic checklist
o fallowd in complating each step. Lser judgmant will pravail in deciding whathar every stas will apply
to, o be needad, inevery loss assessment.

20
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Step 1: Identify the loss event and purpose of the assessment

Define what the assessment is intended: fo be used for, what problemis) s results might -be used to
agdress, and what |evel of accuracy it hopes to achieve, Belalled description of the event, its timing
and location come later, At this stage there has to be a definliicn of the event. in sufficlent detall to
define the-area and tme -boundaries.

S0 step 1 In theloss assessment should address these lssues Inwhatever detall and form s considersd
both-sufficiant and approprigte:

STEF 1 GHEGKLIST
> [efine the primary purpose of the loss assessment.

GEATTH IMAPISSASEY S0 HELSYERG T

= Define what was (o could be) the event generating the loss.

> Incleds any other background infarmatian that might put the assassment into context.

Step 2: Organise the consultation and information-gathering processes

Mo loss assessmant can be successiul unless a clear process has bean sel up beforeband o define
and manage il. Thera has (o ba'a cenlra for oparations and callectinafrrocessing data; a set work plan
with milestones for consulistion, assessment, feedback and final reporiing; and a imeframe within
which all this has fo happen. Budgst limitations may need to be set and chssned,

A loss assessment Invelves input from a ot of people and arganisations, and frem assembled bodies
of Knowledge. This ganerally neads a committes or board, mada sp ol slakenholdars, o advise on e
project. The consultation process not only means talking to people, but also covers =etting up-and
running surveys, collecting and manipulating database information, and generally getting access to.
information in any form that would add value to the overall loss azsessment. So consultation and
Information gathering has three alms:

= Public relations—letting people knaw who's coing what, when, whers and wiy,

+ Sharing Information—getting to know the scope of ez and defining losses [nto the categories
mantionad in the intraduction o this Procéss Guide.

« “Consuliation —not [ust for this loss assessmeant, bul also whese polley or the law requires [E1o be dona,

When setting up the consultation processas and defining what is being sought by sush consultation,
develop a table similar to Table-3;

Table J: Defining the consultation processes

Hazand type

Dhirect loss information

Tangibke loss information

Inciirest less Information

Intangible loss Infonmaton
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S these are the steps o follow generally in erganising the consultation and infarmaticn-gaihering
Brosesses:

= T

= Setupa prosess to manage and canduct the detail of the assessment, and define its goals,

¥

Craw up a detailed management process i track inputs and activities, thelr timing,
progress, actual versus budgeted cost, progress reporting, review mechantsms and form
of delivery of the asssssment.

= [efine the processes that will be used toconsult and gather different types of information,
bearing in mind the purposs of tha assessmeant.

= Prepare a table to define what information is to be eollected, where from, by what means
and by which person or agency.

Step 3: Define the area and timeframe of the assessment

I any loss assessment thara bas 1o be a chear poundan) within which the Impact of the avent an the
aconomy of that area can be defined and evaluated, Thare may be soma information neaded beyond
that ares, and the originally defined siudy zons may entarge or contract as adjusting information comes
in. it s important to define the ares beinp assessed, especially when estimating indirect losses and
benefits In the farm of Insurance payolts and ald.

Whan defining the area of the assassment, make sune it rapressnts tha loeal economy affectad by the
actual or hypathetical disaster—nat [Ust a8 pominal space such as shire boundary, or & convenlant
topographic ine such as a range or 3 watercourse, The nominated area can be sub-divided for detailed
sty of some specific |oss components, and needs {o be able to have flows of goods and services in
and out defined clearly. Keep the study area in harmony with the budget for the assessment, andior the
extent of resources available to conduct it

There alzo has (o be a tmeframe 26t to defiree how long after the disaster event tive assesament will be
considerng losses associated with il Slearly, any-assessment needs start and finish dates; espacially
if the evént baing assessed s one of & sequence in {say) & cyclone saason. Lsa an extended tmeflfames
af af lzast 3-6 manths to assess indirect and intangible losses—unizss indirect and intangitle losses
ars judged fo be unimportant in the event in question. [deally, the loss sssessment should be
conducted six months after the event. It the assessment has o be done much sooner after the event,
thiare may have to be estimates madse of the llkely Indirect losses.

Sorthess aka the steps to follow In defining both the study area and the timeframe for the assessment:

i 1H
= [efine the study area in & way that incluedss the area impacted directly as wall a5 fts
surrounding focal @Conomy.

= Dafine the core period date from the event's first elfects o the end of the assessment
pariod, during which legsas from that event will be-considenad.

= Set the timeframe for the assessmeant itself to begin and and, allowing time for losses (o be
counted from any extension of tha com stisdy dates,
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Step 4: Decide the type of assessmient to be made and level of detail

There are three commenly used approaches in assessing losses aftar a disasterevent, or in a simulated
event for evaiuating the effectivenass of mitigation measures, They ana;

» An averaging spproach, based largely upor pre-existing data-fer lesses. from similar previous
ayals,

* A synthetic approach, based upon predictions of losses technkcally derved-rather than-historlcal-
data and options.

+ A survey of historical approsch, where surveys after the event being assessed areused to establish
actual lossess.

GEITM LIRSS EY S0 ALY T

Some combination of appreaches would normally be used- s, for example, sumveys are the usyal
method for assessing lossas 1o large businasses, most infrastructure and intangibles. 0 salecting
appropriate assessment methads, take account of the advantages and disadvantages of éach method
st ot in step ), Note any limitations that may have tobe considered in meeting the varous selection
critaria. See Table 4.

Event within last 5 years v v v

Meed for consistency etg, v G ¥

ST CHEGKLIST,

=  Examine the ssiection critera in Table 4 and establish which are relevant and how malevant
they are.

> Salect the appropriate appreaches against the relevant crtena.

= List and weight he critaria that wera considansd in deciding on the form of essessment to
be followed as Hustrated In the table above,

=  Nominate the assessment approaches selected and comment on any limits to the depth of
detail or any constralnts on using this approach.

>  Remember that more than oneapproach wouid normally be used.

Step 5: Describe the extentMiming of the hazard event so affected assets can be defined

Batailad definition of the hazard event isa critical part of any |0ss assessmenl A 'hazard’ refars 1o the
natural event, such as ficod water, halistarm or earthgquaks. It dees not include human assets or
aclivities, When combined with infermation on pecpls, assets and activities, hazard information
proviges tne basic data for loss assecsment. Hazard event size and occurrence probability is
essential for caloulating average annual damages (ABADY, which In tum are needed for cost-beneflt
analysis of altlemative mitigation options,

The aim of this part of 8 loss assessment is net te go inta precise definition of the extent and
charastaristics of fne hazard event for its own sale, but o focus on key aspacts of the hagard in
sufficlent detall for the purposes of the assessment.
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The'starting petntis generally & map, In whatever format best describes;
+  fhe extent of the affected or assessed area, and
= fthe roule of amoving hazand such as 4 cyclone,

A map or meps would of gourse be supported by & wide range of saurce data from:
»  the time sequence or duration of the event,

+ automated or manusal field measurements during and after the event {such as flood depths and flow
rates),

*  |ogs of significant events such as flood heights-at kay locations, effectivanass of ievees alo.;

& photographs, elevision of private videotapa recards, and eyvewltniss accounts, and

*  raports on any other secondan: disastar imgact evants (Such as resulting contamination: svents or
bulldingdinfrastrecure fallures).

S o addeess this partof tha [oss assessment, hese ara the Bypical steps to lollow:

= Obtain a map or other descriptions of the hazard for the affected area.
= Obtain other information on the hazard, as mlevant o loss assessment.

= In the absance of 8 map, obtain field data or local estimates of relevant hagard
characteristics.

= Recard, index and store all documented information about the hazard gvent, its progress
or Hfecycle. identitying thae source of each item

= Foraloss assessment this information is reeded only in the context of hazard impacis on
paople, assats and activilias.

Step G: Obtain information about the people, assets and activities at risk

Glosely associated with step 5 above iz the need o make a record of pecple, things and actlvities that
were-or could be-aflected by the hazards event. If the loss assessment i3 belng camed oul for &
hypothetical event, the same kind of information needs to ba assembled, but from projections and
sirmlations of the svant.

Dizgster loss assesamant is & measure of damage ahd dizruption to azsats and the offect this has on
people and businesses in the afected and other areas: Ervironmental losses may also be important.
Linfartumately; loss assessmeant sometimes akso has tomeasure theextent of death ard injury resuliing
from the disastar avent

There are many datails to-record in compiling the recomd from which the loss assessment i mada, and
tha Guidedinegs dascribe available dala sources (sea Tables G and 7) toassamble this reccrd. Thera is
N exhausiive kst towork threugh-it just needs a full list to be prepared in consultation with informed
parties after an-actual loss event, or in preparnng a simulated avent for study. The ouicome should De
a database of evarything likely 1o be affectad by the actual or simuiated avent.
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The tabde in step 2 is a good place to-siast preparing a list of people, assets and activities at risk. Typical
conftant would be:

alBE D CHECKLIGE
= Draw up afist of what has been {or could be) affected under three headings of “peaple’,
‘assats’ and "activities', including environmental assals within the area.

* ldentify sources for all the actual or intended information.

= lgantity how all tha information s going to be collectad, Tof exampe, suneys, census Jdata,
reports on the event atc.

GEATTH IMAPISSASEY S0 HELSYERG T

Step T: Identity the types of losses

In this step, the information derived in steps & and € is used 1o separate losses inte categaries,
genarally described as direct or Indirest [osses, and langibledntangibla. This halps defire whan tha
major loss components will be [ikely to arse and what measurement technigues will be nesded.
Measurement techriques will depend on the approach setected instep 4. The Guidalines identify many
typlcal loss araas to be considerad, especially in tha intangibla category:. Intangibles are offan ignored,
yeiare frequently identified as the most significant losses by the people affected.

The information can be sorted u=sing a table with headings llke this:

Yers-langibde losses

Mo-intanginle losses®

* Diract and indiracl infangible losses ara Usually freated as one catagory

Tre-steps required in identiying types of loss wonid be:

STER 7 GHEGKLIST
= jdanlify likely Iosses from the hazard evant,
=  Prepare 3 table categorising the lossss as dirsct, indirsct and intangible,

=  Pay special attention to intangibles.

Step 8: Measure the losses from all sources

This is-where the counting of losses starts. Elsewhers in these Guidefines there is detafled information
o ways of addressing loss measurement in the "sunvey’, 'synthetic’ and ‘sveraging” appreaches o ke
assessmant, when Inoking at direct, indiract and intangible osses, Thérs ane tables in step 8 shiowing
typlcal loss categories with suggestad estimatlon principles for each one, atkong with the kings of
sourcas of data needed in each loss cateqory for averaging or synthetic asssssment methods.

Ratherthan greuping all Iosses by each categony of ioss {direct, indirect and intangibls), it may be mare
practical to collate them by ‘loss sectors’, and determine indirect, direct and intangible losses for each
zector at a time. For atypleal flooding evem, loss sectors fike theae could be used o separats the [kems
it study sreas:
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* residential including memorabilia and il health),
+ vehicles and boats:

* commercial [including tourism and hospitality,
+ indusirial,

» infrastruciura;

+ cuftiral hesitags,

s envirnmental, and

= pthar

Sorthe steps o be followed in assessing loss by sestorwoyld bes

STEP 8 CHECHKLIST:
= |dentify and recond what the maln loss sectars are In the event being stedied.

=  Begin by assessing direct losses In the first sectar, applying the method selected as most
appropriale for Use in this sector to derlve koeses.

= Continuge with an assassment of indirest losses in the same sactor, and include estimates
Trom the Guidefines thal represant the iderditied losses.

= dentify and decument the intangible losses in that sactor, ard where possible quantify
thesa using procedures set out in the Guidalines.

= Work through all the koss sectors, writing accompanying text to record specific actions and
interpratatiors made fram the sunvey’, "synthatic™ or 'averaging’ approach usad fo derve
the dollar values and the equivalent for intangibles:

= The result should be a wall documented and explained st of assassad Iosses for further
rewiEn.

Step 9: Decide whether to count ‘actual’ or ‘potential’ losses in the assessment

When data |s collected by ‘synthetic’ or ‘averaging’ approaches, this & generally part of work to
estimate the losses that could ocour in & hypothetical hazard event. This 5 a commaon approach,
becaisse itis rars to axperniances a real version of something that can normally only be done 'on paper’—
likg considerng the lKely outcome of & major storm suige. So you will get “potential’ kxsses as the
outzeme of such astudy,

If. contrast, loss assessments carled out after a real dizsaster, nommally record all of the l0sses as
‘actual’ ones. “Actual’ losses already take into account all kinds of measures that people fake to
tninimiza the damags whenevar possible, such as hesding warnings, moving cattle and valuabls [tanrs
o high-ground eic.

Thiz part of the loss assessment considers whether, and by how much, predicted or ‘potential losses
should be trimmed back tecause of known preventive or protective actions that might be taken in a
real evant. Howeaver, the use of "actual’ losses raises a number of issuas:

= It I difficult toe determine the correct ratio between actusl and potentlal loes (mes Tabie 17 for
estimatas),

* Actual losses may discriminate againstwel prepéred gommunities if the loss assessment s used to
degide the worth of mitigation options.

* Actual losses may discriminate against poarer communites as they will typlcally have fewer assets
and legs economic acivity tobe damaged by a hazand,
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» The difference between actual and potential Iesseswill change a 1ot over time as people move and
a5 other srsumslances changs.

S0 there are some hard issues o consider in making & loss assessment for a simulated disaster event
wihrers gifferent community responsas and lifestylas may prevail;

SIEE 2 CHECKLIGT
= It is recommended that, wharever possible; potential iosses should be used rather than
actual lossas.

Step 10: Calculate annual average damages if needed

GEITM LIRSS EY S0 ALY T

Investmeant in disastar nﬁi!fgaui:n car be econpomically justified in Llesms of lossas avoided iri-an AvErage
year, using.an estmate of AAD. AAD i3 calculated by plotting loes estimates for & given hazard at a
rangeof magnitudes, against the probability of oecurrence of the hazard event,

S0 the steps to be followsed In calculating annual average damages would be;

STEP 10 GHEGKLIST:

=  Make a table that lisls a range of possible events for a given hazard, the annual
coourrencs probability of each event and a loss estimate for each event,

= Using a minlmum of thres cistinctly different events, plot the oes estimates agalnst their
event oscurrence probaillity.

= The shaded area under the curve is sgual to AAD (see Figura 7) and can be obtaimed
mathematicaly by Integration.

Step 11: Assess benefits to the region of analysis

Economic sssessment measures the net loss 10 the econony of the arcs of analysis, To obtain net koss,
any - banefits 1o the sconomy resulting from the disaster nesd 1o be subtracted from the assessed
loeses. Assessmant of benalits is particularly impartant within a regicnal context btecause post-disastar
aid and insurance payouls are mere likely to partly offset the tangible losses sufferad, as the arsa of
analysis becomes smaller. This step is anly relevant ﬁar economic loss assessment.

St the sleps to be followed in assessing benefits ko the reglon of analysis would be:

STEP 11 CHEGKLIST,

> For a post-disaster assesament, kdentlfy the major flow of tunds into the seglon:
Commanwaalth funds {for example MNatural Disaster Relief Arrangaments), State or
Territory disaster rlie! payments, and insuranse astimates from the Insurance Councl of
Australia).

= Fora hypothetical assessment, estimate the likely amaount of NDRA funds using the results
of a completed assessment. Include msurance estimates from the hsurance Souncll of
Augtralla, if gvallable, or make estimates through experience with similar events
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Step 12: Collate and present the results of the loss assessment

Frasent the results of the-loss assezsment in-a simple format, such as in Table-18. The table should
include all of the assessad losses for each of the loss categorias (direct. indiract and intangible} and a
total of the benefits 1o the reglon of analysis. The benefits are deducted from the losses o give an
estimation of the economic cost of the event for et economic lossh A statement on the impoariance of
intangibles should also ba Included to ansune thay ars not ovarlooked in mitigation propogals.

Sothe steps to be follewed in collating and presenting results of the loss assassment would be:

STEP 12 CHECKLIST
>  Prepare a table that shows the net of the losses and benefits [0 the region of analysis and
calculate net economic loss.

=  Include a statement on the importance of the Intanglble losses,
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ANNEX I

Template for presentation of Flood Losses by Sector

Table 1: Preliminary Estimate Of Disaster-Related Costs (US$ Millions)

Costs

Direc Indirect Relef Reconstructon

Food ald

Health

Education

Housing and private property

Government property

Sub-total: Social Sectors

‘Water and sanitation

Energy and telecommunication

Raflways

Sub-total: Infrastructurs
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Industry

‘Tourlsm

Sub-total: Productive Sactors

Sub-total: Environment

Sub-total: Disaster Prevention

Grand Total
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