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Disaster LosSsS
Databases for enhanced
risk understanding
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Session QOutline

1) Sendai Framework Priority | (understanding risk) and risk-
Informed development

2) Disaster loss databases contribution to risk
understanding

3) Risk knowledge for risk-informed development: past
losses, key to understand disaster risks.

4) Current applications of Disaster Data:

. Global examples
. Initiatives in India
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Sendal Framework Priorities
‘ > Priority 1. Understanding disaster risk.

» Priority 2: Strengthening disaster risk governance to
manage disaster risk.

» Priority 3: Investing in disaster risk reduction for
resilience.

» Priority 4: Enhancing disaster preparedness for effective
response, and to “Build back better” in
recovery, rehabilitation and reconstruction.

Sendai Framework

for Disaster Risk Reduction
2015 - 2030




Priority 1. Understanding Disaster Risk

To achieve this, it is important to:

(a) Promote the collection, analysis, management and use of relevant data
and practical information. Ensure its dissemination, taking into account the

needs of different categories of users

(b) To encourage the use of and strengthening of baselines and
periodically assess disaster risks, vulnerability, capacity, exposure,
hazard characteristics and their possible sequential effects at the relevant
social and spatial scale on ecosystems, in line with national circumstances;

(d) Systematically evaluate, record, share and publicly account for disaster
losses and understand the economic, social, health, education,

environmental and cultural heritage impacts, as appropriate, in the context
of event-specific hazard, exposure and vulnerability information.
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How to Understand Risk?

Risk Assessment Foundation

(Source: Mitchell, 2004)




Understanding disaster risk

Loss accounting is a core step in disaster risk management.
It allows to set up the context and take actions that are oriented
by reliable information about the historical disasters.

Sendai introduces
also a new
understanding of Risk
based not only on
past losses but also
on evolving trends
and dynamics

Virlnerabifity

Hazard
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Why should we collect disaster information?

What type of disaster data is relevant for each one of your
departments/sectors/countries?

If you have disaster information available, what do you
think you could use it for?




Disaster Loss information, for
what?

» Lack of knowledge about past losses
hampers future risk-informed decision-making.

» Provides insight about the temporal and spatial footprint of
disasters, helping to take action on critical spots where damages
and losses are concentrated.

» Shows where risk construction should be avoided and DRR
measures should be taken and prioritized.

» Allows Iidentification of changes In trends and patterns of
disaster risk.
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A disaster loss database, for what?

Functions as a national/state/city level disaster loss
Information system.

Allows tracking historical disaster risk at different
geographical scales.

Shows patterns of impacts from different hazards at all
levels.

Serve as the basis for managing data for an international
reporting mechanism against the Sendai Framework targets.
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Applications of Disaster Loss Data:

EU/JRC vision

 —
1=
.= - " -
E Loss Accounting Disaster forensic
=
§ Recording of impact Identifying the cause
§ Measuring trends Learning from the past
H 3 g Local policy (City mayor) Local expert teams
2e National policy
o @
=5 (National administration) NAHRORE xpestiteams

International policy

-3 (UN, donors, HFA, GAR) International expert teams
2%  EUpolicy (PDNA)
(DG ECHO)

Conceptual model of application areas for loss data (JRC, 2013).

Risk modeling

Modelling future losses

DRR and mitigation

£

Local research/policy

National research/policy
(Regional GEM)

International initiatives
(GEM, GAR)
EU policy

'UNISDR
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Loss accounting is fundamental
first step for planning DRR

»@ Loss Accounting

Hazard 1 Hazard 3 Hazard n

@ Risk Modelling

Portfolio 1 Portfolio 2 Portfolio 3 Portfolio n
Assets and people Assets and people at Assets and people at Assets and people at
at risk risk risk risk

@ Tool Kit-Policy options
Risk reduction

Risk retention Risk transfer Others...

Risk Management Risk Management Risk Management Risk Management
Strategy 1 Strategy 2 Strategy 3 Strategy n

Updating and follow-up
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Without information it is very difficult to establish the
context.

Registering disaster losses Is therefore a key aspect to
know what is happening.

Data availlability and accessibility are key pillars for
developing informed decision-making for reducing future
Impacts.




From facts to wisdom: where
does risk knowledge sits?

f n
Personal Wisdom
o Understanding (applied Evaluating,
principles knowledge) reflecting

. Priority 1 of Sendai
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g & o N\ Taam . F owanens and scientific information
e s & into usable information
Understanding (structured Researching, E}Qé . . o
mm* B e P for decision--making.
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Global 4@0"
:vh&
Time
Past Present Future

Fig. 1 The continuum of understanding

Source: Weichselgartner J., Pigeno, P.
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Risk profiles informing the development

FNIMM Lo Lk o o o o

of national and local DRR Stra[egles

Information on the extent of the potential losses (in human, economic and
Infrastructure terms) will help refine the high level objectives of the DRR
strategy, allowing for goals to be directly linked to the most significant types
O f | m p a Ct S Combined economic losses

Average Annual Loss (AAL) by hazard

M Cycl
n od
Tsumami
= a B '‘Windstorm
Absolute Capital Social Total I
Hazard e P GFCF Gross =
[Million stock (2] exp Reserves .. (%]
uss] [2a] [] [2] VNG9S
Earthquake 0.77 0.000 0.004 0.024 0.012 0.005
Wind 1.70 0.001 0.009 0.052 0.026 0.012
Storm Surge 18.57 0.009 0.095 0.569 0.281 0.132
Tsunami 1.75 0.001 0.009 0.054 0.026 0.012
Flood 143.75 0.069 0.732 4.403 2174 1.023
BAulti-
4 166.54 0.080 0.848 5.101 2 519 1.185

Hazard
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Global sources of risk and
disaster data

GV R T Global Assessment Report on Disaster Risk Reduction 2015 | ®

IMaking development sustainable: The future of disaster risk management

Home Pocket GAR GAR 2015 Main Report  Documents Data Download Press centre Previous GAR

Country Profiles
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Rlsk Data F’Iatform > | Disaster Data Platform -

Global Risk Data Platform
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Disaster Loss Data Sources

EM-DAT
- » Global coverage
5 ' = Mortality: more than 10 people
. 2 ¥ = Number of affected: more than 100 people
= Economic losses: are present in less than 30% of the records
» Global level of observation, national level resolution
Swi Private Insurance and Re-insurance companies
wiss Re
i = Global coverage
Munich RE =

Data is not freely available
Only Analysis reports are shared
Developed for the insurance market

f@‘@ ECLAC-WB: Damage and Loss Assessment methodology (DalLA)
NS

National level of observation, data with sub-national level of resolution.
Consistent methodology

Only assesses losses from large scale (intensive) disasters

Does not have global coverage

—
UNITED NATIONS

National databases

= National level of observation, data with sub-national level of resolution.
= Methodologies are heterogeneous, hampering global comparison.
= Not frequently updated.




THE SENDAI
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P Disaster Information Management System
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National Risk Profiles

Cost-Benefit Economic
Analysis

DRR

STRATEGIES

Global Assessment Report
on Disaster Risk Reduction
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Sendai Framework | 2030 Agenda for Sustainable Development

Multi-Purpose Data, Integrated Monitoring & Reporting
I N fO 'm a.t| on FI ow (Loss data->statistics)
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D.M.A
Disaster
Loss
Database
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Statistics

Disaster Statistics include but is not
limited to [standardized and
integrated] loss data:
demographics, geography, risk,
exposure, hazard, vulnerability, and
many other relevant data.



Trends and patterns in disaster effects

Extensive disasters Intensive disasters
Upwards trend on disaster mortality and Global mortality concentrated in
economic losses from extensive risk iIn few intensive disaster events

middle and low income countries.

Figure 7
Annual disaster deaths
by major disaster category 1998-2017
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Figure 12
Climate-related and Geophysical Disasters
1998-2017

P Return times’ are long and
B Uppermiddle income . . .
= v e unpredictable, so low mortality in

the recent past is not an indicator
of future risk




ldentifying disaster footprint for
Extensive and Intensive disasters

Intensive disasters: is used to describe high-severity, mid to low-frequency disasters,
mainly associated with major hazards ( i.e. earthquakes, active volcanos, tsunamis)

Extensive disasters: is used to describe low-severity, high-frequency disasters, mainly
but not exclusively associated with highly localized hazards ( i.e. flash floods,
landslides, droughts, etc.)

Different footprints of extensive and intensive disasters ( # of deaths)

1
1-10
10-100
100 -1 000

1000 - 10 000 i
Yo Extensive




Usage of Historical Loss Data in Risk
Assessments

* Provide historical vulnerability indexes: allows developing vulnerability or
fragility curves

e Provide Empirical Loss Exceedance Curves (GAR)

 Historical data can help validating Risk Assessments

 Historical data can be use calibrating Risk Assessments

« Generate proxy indicators of Risk (for hard-to-model risks or when no data is
available)

 Allow monitoring of DRR measures

* Provide a dynamic vision of historic risk evolution over time

e Provide evidence-based support to decision makers



Relevance of registering GVR

extensive disaster effects for N Vv ¥ W
. . obal Assessment Repor
al I owin g an al yS 1S on Disaster Risk Reduction

Main results and recommendations from the GAR:

A\

New data allows to have a more complete picture of disaster losses.

Direct losses are at least 60% more than the ones registered
Internationally.

» Low-scale disasters hamper local development and countries’
competitiveness.

» Extensive risks are increasing with urbanization and economic
development.

A\

Economic Loss data is unavailable or
iIncomplete for 63% of the disaster events

internationally reported ( source: EM-DAT)
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Disasters: global and local knowledge gaps

Figure 3
Numbers of disasters per type 1998-2017

B Flood

B sStorm

B carthquake

B oxtreme temparature
B Landslide

B crowght

B wildfire

B volcanic activity

B Mass movement (doy)

EM-DAT/UNISDR report: Economic losses, poverty and
disasters ( 1998-2017)
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Global disaster
mortality per
disaster type

Intensive type of disaster
account for the majority of
deaths ( global level)

Humbser of deaths
per disaster type 1998-2017

o

56%

747,234 deaths




Internationally e
recorded

economic
losses by

US$ 1,330

hazard =

US4 68 billion
2%

. . US$ 61 billion

Extensive risk account W siorm
) ) B Earthqu US$ & billion
for the majority of W riccs
. B Orought ﬁb g &
economic losses e
B Others - Landslide, Volcanic activity, Mass movernent
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Economic losses are
commonly underreported...

Table 3

Darmmartin e af acmamards laoooo
].‘.:FUI. 1_|.|.|.E_ WAL E'I..uj.l.uul.l."... LS b Lt ]

per disaster type (climate-related)

% reported
=¥ Storm 55
 wildfire 41
M Flood 32
'éi Drought 29
Landslide 13

&>
E Extreme temperature 11

Table 4

Reporting of economic losses
per disaster type (geophysical)

% reported
#)  Earthquake 43
P volcanic activity 11
/™. Mass movement (dry) 8
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Global Assessment Reporton (VR
Disaster Risk Reduction Glbal Assessment Report

on Disaster Risk Reduction

» Direct losses are at least 60% more than the ones registered

internationally.
y Recorded in EMDAT [ Additional losses from National Datasets

Million US$ Million US$
12,500 25,000 37,500 50,000 . 500 1,000 1,500 2,000
| | | |
Mexico Costa Rica -
[ [ . . .
Indonesia Lao People’s Democratic F:,epublm #
. | ' ) Pznama
Chile | B Cuam
Iran(islamic Republic of) i Venezuela(Bolivarian Republic of) | I
Argentina Guyana |
Colombia ) Ethiopia [
Viet Mam . Sa':l':? |
I
— Mozambique [N 'Jordan —|
Honduras [17] ) Uganda
ElSalvador | — Vanuatu
Guatemala | [ ~ Kenya
I Nepsl Nicaragua
epa . Uruguay
Ecuador [T — Papua New Guinea [INNGN
) Peru [ Fiji |
Bolivia(Plurinational State of) | IAmerican Samola
SriLanka [ Syrian Ara‘b Republic |l
Timor-Leste [
Yemen i Solomonlislands [
Jamaica (| Federated States of Micronesia [




Potential applications of
Disaster Data: a recap

Inputs for risk profiling

Development of vulnerability curves
Calibrations of disaster risk assessments
Thematic analysis

Monitoring effectiveness of DRR measures
Enable preparation of cost-benefit analysis
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Asia Pacific examples on Dbest
practices and applications of disaster

data
Contributions by UNDP ( Rajesh Sharma)




Highlighted applications in India




DATABASES FOR DRM

Data on Hazards: various hydrological, geological,
meteorological and manmade threats

Disaster Data : Database of all the events happened with the
damages and losses

Vulnerability Indicators : Social and economic factors

Resource Databases : data on material and skilled human
resources
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Orissa Pilot — Indis Data




DATA ENTRY FORMAT

r.

DesConsultar | Home | Region | Login | Logout |

Download | Help |  About J

Englsh | Espariol |

Region | Geography I Events | Calses | Extension | Querv] Edit Data | Data Entry | Admin | Securityl

Region Orissa (India) - [in]

Serial, 16380

Date (YD) (2006 |2 HZ Duration (d) 0 \s

State .

¢

¥ | District :E Block : E

ouree! ‘

Event: FLOOD

b ‘ Place:

‘ GLIDEnumber: I:I

[
Cause; |

| - |
| Description of Cause: |

[ 1Transpartation
[]agriculture

EFFECTS

Deaths:D [] Missing:DD
ﬂffected:lil [] Relucated:D[l Damaged Huuses.:DD
Euacuated:DD Uictims:D[l Destroved HDUSES:DD

Affected Sectors

[ 1communicatians [ ]Relief
[]Water supply  []Sewerage

Injured:D []

LEET!

Magnitude: 1
Losses $Luca|:|:|
Losses $USD:|:|
Damages in rup:qatdss:lzl
Damages in crops Ha:D
Last Catle:D r

— —

Generated Chart:

Eackin chari defy

pigion Orissa (Indla) - (in]

DOAT CAPSET (1)
w ey -

. i

 FIAE 13600
FLEGE (1970.4)
WEAT WAUE (047 0)

T AT ¥ LANDRLILE (1300

DATA CARD

E B Desinventar | Home | Region | Login | Logout | Download | Help |  About |
_Engish | Espaiol

= Query |E! View data l @ vew map |': Charts Iz Statistics lﬁ Reports I.Themat\cl

Region Orissa (India) - [in]

Data: Query Results

Results: 9212 hits. 3 Pages :1234 567881011 12 EIE

Serial
(Click for Event State District Block Date Location Comments Deal
details)
1 FIRE Orissa Cuttack  Barang 1997/01/04 Mundasahi, Allthe victims are belongs ta Scheduled Tribes.
2 FRE  Orissapuri Nirmapara 1897/0113 Nimapara. Fire brigads saved R.4,20,000/- housshold
5 FIRE Orissa Dhenkanal  Hindol 1997/01/13 Nutan Patna, Sgrvfa’mf”t provided Rs.200/- &s religf amount
4 FIRE Orissa khurda 1997/01/13 720 Gharadia
The people are unable to get daily wages
5 DROUGHT (Orissakhurda  Begunia 1897/03/15 Bt TR A 18
3 EPIDEMIC Orissa Sambalpur 1897/0526 Entire district 25
3 FIRE Orissa Mayurbhanj Baripada 1997/02/26 Madhuban The event was happend near a festival place. 250
The Victims has been lost food grains and
9 FIRE Orisza Puri Delang 1997/02/14 Sankhpat Ltensils due to fire.
10 FIRE Qrisza Angul 1997/02/05 Nalco
1 FIRE Orisza Mayurbhanj Baripada 1997/02/24 Madhuban v
13 FIRE Orissa Gajapati  Paralakemedi 1997/02/09
14 FIRE OrissaGanjam ~ Bhanjanagar 1897/02/20 Sorada
114 families were affected,they lost al
15 FIRE Orissa Dhenkanal 1897/03/10 Binka B s ) G
I [ [ (S— e — 1997/03/17 Repeda ;Dﬂf:emlhas wetes afiected, ey lust fuud yrins
17 FIRE Orissa puri Puri Sadar 1997/03/17 'Vv‘ﬁfg‘gghp“”' CIiliE
s EPIDEMIC Orissa Keonjhar  Jhumpura 1997/03/20 Jhumpura &
e —— m— . =
#1Done @ Internet

http://www.desinventar.org




Orissa Indis Data

« Apilot project (Indis data) completed to test and adapt
DeslInventar methodology in Orissa (2002-2004).

 Data collected for 30 districts and 314 blocks

o 32 years data (1970-2002) collected from media &
Government records.

 Institutionalization with Government (OSDMA) for
sustainability was done in 2004.

» QOrissa Vulnerability report based on disaster inventory and
other related datasets was prepared in the year 2005.



INDIS Data implementation

Introductory workshop on disaster inventories and Indis Data
(DeslInventar) method.

Specific training on the use of the Indis data methods and
software - Customization of methods and software for Orissa

|dentification of data sources and securing access to them
Selection and training of researchers

Data collection and Data entry by researchers

Data validation followed by overall analysis of patterns

Sector specific analysis of patterns and generation of
hypothesis

Use of the information and the inferences as inputs for
compiling Orissa vulnerabillity report
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Preliminary Findings

Interpretation and analysis of the data shows new
dimensions of risk & vulnerabillities of the State.

Cyclones (life) and floods (livelihood) are Orissa’s
most damaging disasters.

Epidemics are the greatest cause of deaths after
cyclones

fire Is the greatest cause of household property
destruction. Many epidemics follow floods .

Deaths due to epidemics indicates the high human
vulnerability and lack of adequate planning and
medical facilities.

There has been increasing damages to property

showing high degree of physical exposure while the

number of deaths are reducing. @)
Con&2# UNISDR




lmpact of different
disasters on life

227 570 B FLOOD 1 87041.9%)
1380,

B DROUGHT { 2217 1 4.9%)

HEAT WWAVE (GE7 [ 1.0%)

Dead
People

B FIRE (12907 2.0%)

B EFIDEMIC (19963 )

185963 42.8%)

CHCLOME (20494 1
44 9%

= human life lost due to epidemics is comparable with the life lost due to cyclones.

» Epidemics following floods shows the low economic level and lack of medical facilities

S UNISDR

The Unitca Netions Cffice for Disaster Risk Reduction

= Death due to drought dep



Total Number of Deaths Reported and
Its comparison with Vulnerability Atlas

2 | MAP SHOWING MULTIHAZARD ZONES IN ORISSA

=

Sundargarh

=
— LEGENDS
B W5C_VH(B)EQ_MFLZ
[B WSC_VH(B)EQ_LFLZ
[ WEC_M{A)EQ_LFLZ
| WBC_VH(B)EG_MNFZ
| WBC_VH(B)EQ_LNFZ
[ | WEC_HEQ_LNFZ
[ ] WBC_M(A)EQ_MNFZ
[ | WEBC_MIAJEQ_LNFZ
[ WBC_M(BIEQ_MNFZ
WEC_M(BJEQ_LNFZ

Koraput _-

WEC_VH(B}= Wind & Cyclone Very High Damage Risk Zone- B(50m/s)
WEC_H= Wind & Cyclone High Damage Risk Zone{4Tm/s)
WWEC_M{A)= Wind & Cyclone Moderate Damage Risk Zone-A{44m/s)
WELC_M{B)= Wind & Cyclone Moderate Damage Risk Zone-B{39m/s)
EQ_M=Eathquake Moderate Damage Risk Zone (MSK VII)

EC_L= Earthquake Low Damage Risk Zone (MSK W)

NFZ= No Flood Zone

FLI= Flood Zone

_Maikéhgurl

Districts like Rayagada , Koraput Kalahandi have low multi-
hazard vulnerability (BMTPC ATLAS).
Most of the deaths are due to drought, epidemics etc.

But the lose of life due to various disasters is high in these
districts.

This real time data uncover the hidden vulnerabilities like
lack of awareness, low economy level, poor health facilities
etc

Without data

Eqjualto 1

Between 2 and 2

Between 11 and 20

Between 21 and S0

O
|
O
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O
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|
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Tamil Nadu — Desinventar
Database

e Orissa disaster database was found helpful in
understanding the spatio- temporal and typological
distribution.

e Under the regional tsunami recovery programme, Indis
data initiative was replicated in 3 more states of India
(Tamil Nadu, Kerala and Andhra Pradesh)

« Tamil Nadu initial data collection training etc with Anna
Institute of Management and the data was hosted in
2007 In revenue department website (1976-2011).

e Other 2 states data collection was done for shorter
period but was never institutionalised or hosted in state
govt or desinventar server.
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Uttarakhand

= Started under UNDP DRM

= Support for organising workshop, training and
technical support was provided in 2006

= DMMC owned the database and is up to date.

= The data Is been updated Iin the Desinventar
server.

= Data for the period 1984 — 2018 available
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Deaths due to various
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Potential of Disaster Damage
and Loss data

Assessment of damages and losses for response,
Immediate relief and compensations

Post disaster needs assessment and formulation of
recovery programmes

|dentifying the hotspots and spatial, temporal and
typological distribution

Prioritising the disaster mitigation and risk reduction
programmes

Monitoring and evaluation (Including SFDRR, SDG etc.)
Validating models
Probabillistic Risk Assessments
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