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Introduction

The Global Assessment Report on Disaster Risk @ABRJook a look atthe compositionin terms of
scale of a large number of reports of disasters obtainecdh@tional level disaster databases sample
of 11 countries in Latin America and Asia

This analysis found that the majority of mortality and economic loss wqpéar to be concentrated in

very few megadisasters. A previous analysis of the EM DAT database carried obDisster Risk
Reduction Global Revie®2007 indicated that between 1975 and 2005, 82% of ghebal disaster
mortality registered in EM DAT wassociated with only 20 megavents with over 10,000 deaths each.
Economic loss would appear to be less concentrated but 38.5% of total economic losses were found to
be concentrated in just 21 megavents that caused more than US$10 billion of loss.

National disaster databases contain disaster loss reports aggregated at the local government level.
Databases from thesample of Asian and Latin American countries document a total of 126,620 such
reports between 1970 and 20072 and show that, as at the glavall,| mortality and direct economic

loss are highly concentrated. Just 0.7% of the reports cover 84% of the total mortality and 75% of the
destroyed housing across the t@untries.

In contrast other risk attributes are more evenly spread. GAR 2009 filnan®1% of housing damage is
distributed across the other 125,632 loss reports, both widely spread and frequently occurring and is
indicative of similar impacts in local infrastructure in other sectors. Thesénl@nsity but widespread
losses represerd significant and largely unrecognized component of disaster impacts and costs.

Both the study of disaster risk as well as the practice of disaster risk reduction has focused almost
exclusively on these patterns oitensive risk.

Intensive risks assomted to:

1 Severe, infrequent hazard events such as major earthquakes, volcanic eruptions and tsunamis as
well as severe, cyclical droughts, floods and cyclones



9 Large concentrations of physical exposure, as large concentrations of rural or urban population
and physical and infrastructure assets.

1 High levels of vulnerability (including physical, livelihood as well as manifestations of social,
economic and other kinds of vulnerability.

However, for every megdisaster, there are thousands of smatkrale evats, which theDisaster Risk
Reduction Global Revie2007 describedusing the concept oéxtensive risk While this kind of risk has
been gradually receiving more attention from the international community, it is still largely invisible,
especially in dexloping countries, mainly because individual events are not associated with spectacular
manifestations of mortality and economic loss.

The study conducted in GAR 2009 did not, however, address the distribution of extensive and intensive
risk in developedfully industrialized countries. While this may be a major oversight,duésto the

need for a greater understanding of the problematic of disasters in poor countries, where the impact of
disasters on development is significant given the scale of Weats affecting them and the much lower
resilience and capacity to recover of their economies and communities.

Nevertheless, the availability of large amountsgoflity data for the United States has facilitated the
decision of taking a closer look at tirapacts of natural hazards in a developed economy, in order to
test several of the hypothesis that have proven to be true for the majority ofpiygulation of the
world, and compare how disasters affect different economies.

Summary of Findings

1. Highintensity mortality is much lesser than in the rest of the studied countries. The most
destructive event found in the periodf study (Katrina) idower in orders of magnitude than
megadisasters occurring in Asia and Latin America.

2. Lowintensity mortality widely spread over the territory and frequently occurring accounts for
the majority of casualties in the US, whereashe other countriesof the sampldow intensity
mortality A sia(very small part of the total mortality.

3. Lowintensity damage andasset lossis both extensively spreadand frequently occurring.
Patterns of igh intensity asset damagessociated to major events attlde relative contribution
of intensive and extensive risk events to overall damage seems to follow approximately the
sane relative proportionsand patternsin the US and the sample countries of LAC and Asia.

4. While mortality shows no increase trends over time, or even a decrease when looked in relation
to exposed population, economic losses seem to be increasing at a high rate.

5. With a fewexceptiors, major contributors to mortality (heatprnado, cold weatherevents)are
different from mapr contributors to economic damage (hurricaneBhe spatial distribution of
economiclosses could not be strongly correlated with the spatial distributiormairtality,
despite there is some overlap especially on countidgesti of intensive risk events.



6. A higher than average number of counties with highest rates of mortality and economic losses is
also in the lower range of average incorsaggesing that the link povertyc disasters may also

exist (but perhaps not as strgh in the U8 and other developed economies as it exists in
developing countries.



Data and Method

Main data sourceSHELDUS database

This study is strongly based on the information contained in the Spetzaird Event and Loss Database
for the United States (SHELDUS), available at http://www.sheldus.org.

Version 8.0 of the database was used, which contained 601086 rewdtfidazard loss information
(economic losses and casualties) from 1960 to 2008 ifgiteen different hazard types at county level
resolution for all 50 states.SHELDUS does not impose any criteria in terms of mortality, emergency
declarations or number of affected for disasters to be entered in the databesexplained below, a
minima threshold of $50.000 was applied to data prior to 1995, but it has been eliminated in the more
recent versions of the dataset.

These facts make SHELDUS an ideal data source as it considers disasters of all scales without any
significant threshold, and ilisaggregates effects at the county level allowfimgr spatial analysis on
the data.

The following set of notes abotite Sheldus database is quoted fr@orden and Cuttepaperd { LI G A | €

L GGSNY&a 2F ylddNFE KFTFNR& Y2NIOlFtAGe Ay GKS !'yAd

G X o¢maintain consistent geographic units through time any changes in county
boundaries were attributed to the original county for the entire tiperiod (this
includes counties that were split or merged). Finally, all independent cities in Virginia,
Maryland, and Missouri were absorbed into their respective counties. After these
modifications, 3,070 county level enumeration units weredis

a XPrior to 1995, only events that generated at least $50,000 (Category 5) in economic
damage were included ithe SHELDUS database. SHELDUS used the lower bound of
each damage category when reporting losses to maintain the most conservative
estimate of losses possible. After 1995, however, NCDC increased the precision of loss
information for hazard events, reponi losses as exact dollar amounts rather than
logarithmic categories. Thus, SHELDUS contained two-pimeds with markedly
different standards regarding which events were included in the database. For example,
prior to 1995, mortality from events that iled to reach the monetary threshold (such as
lightning) would be excluded. To adjust for this problem, any event in Storm Data that
caused a death and less than $50,000 in economic damages was added to the SHELDUS
database for the period 1970995. Correting these problems for 19&1969 is
currently underway by the SHELDUS developers and was unavailable for use in this

paper.



The second issue with the original SHELDUS data is the geographic attribution of deaths.
When events affected multiple counties, dathere was no information on the specific
county where the fatality or the monetary losses occurred, all losses and casualties were
evenly distributed across the affected counties, leading to fractional deaths and injuries
[39]. After 1995, however, StorfData became more geographically precise in defining
the locations of events, and the attribution of those losses and deaths to specific
counties. Accordingly, SHELDUS was more deliberate in attributing deaths to their
proper geographic location.

This incaisistency necessitated a quality control analysis on SHELDUS data prior to 1995.
From 1970 to 1995, every event in SHELDUS with a death was verified against Storm
Data for geographic accuracy. In instances where the county of death was specified in
Storm [ata, SHELDUS was changed to reflect that informdtion.

Data on economic losses in SHELDUS is stated in dollars without any adjustment for inflation.
For the purposes of this document all dollar figures were adjusted to 2008 dollars using the
Price Consumdndex PCI, as a conservative measure of inflation.

Deslnventar National databases (from 11 countries in EASIa).

Combined effortgproduced by a number of governments and independent groups from the academic
sector, the United Nations and Latin Americamd Asiatb Dh Qa KIF @S YIRS AYLERNII yi
compilation of national disaster databases in both Asia and the Ansesitéh morerecently in Africa

that for the first time enable the exploration ofds patterns at the local level using the Deslnventar
methodologies and software tools.

Currently there are as many a6 #ational countrydatabases currently built using Deslnventak. RED

in Latin America and United Nations in Asia and Africa had successfully applied Deslnventar
methodology systemwiww.desinventar.nek to buildthese datasets Alarge number of countriesuilt

and maintain thai own datasets and websitassing the open source softwarsuch as Indonesia, Sri
Lanka, Mozambiquelordan, Egypt, Syriatc.

This study made use of databases from:

LAC:Argentina, BoliviaColombia, @sta Rica, Ecuador, Mexico, Peru and Venezuela
Asia: India (States of Gsessand Tamil Nadu), Iran, Nepal il Lanka

A specific subset of the original databases was prepared for the GAR; these subsets only contained
Hydrometeorological and geological hazard origin disaster data, excluding othels as epidemics,
technological accidents, etc. A stringent review and filter of records without data sources and complying
with minimum criteria was also carried out. The full subset of databases is availabl&@tyar-
isdr.desinventar.net



http://www.desinventar.net/
http://gar-isdr.desinventar.net/
http://gar-isdr.desinventar.net/

These databases are collected with a national level of observation and@asiobal resolution, usually

at a municipality or equivalent (one level below provincial/state level) resulting in much more detailed,
disagregated and less undeegistered data sets. The owners of these databases typically do not
impose any threshold for disasters to be included, or impose very lightweight ones which filter very few
small and medium scale disasters.

The size of some of thesdatabases indicates at first glance their comprehensivern@smparing the

national dataset from Colombia with the corresponding entries in the global database EMDAT
(described in the next section), it can be seen thasinventar database contains 0\25.000 records,

while the EMDAT contains only 146. The Sri Lanka database system contains over 10.000 thousand
records only on natural disasters as opposed to 73 of EMDAT.Q& Ay i SNBaGAy3a (2 y2ic-
more than 600.00@ecords of disastersfall scalesvhereasEMDAT database contains 705 records.

Given the proximity to the data sources another important aspect of these databases is a higher number
of indicators being collected. The GAR 2009, for example, made use of losses in the housing sec
both the main report and in many country case studies where the link between poverty and disasters
was addressed. A growing number of these national disaster databases contain extremely
comprehensive indicators on damages to the agriculture, ingustducation, water, communications,
health and other sectors for which there is no point of comparison against global datasets.

EMDAT database

There are several known global disaster data sources, but probably the best known is Emergency Event
DatabaseEMDAT Wwww.emdat.bg. There are many others with different levels of access, availability
and coverage, such as SIGMA from Swiss Reinsurance and NatCat from Munich Re; unfortunately the
latter two, coming from private copanies, are not available to the public as only analysis reports are
produced and shared.

'a Of I AYSR A y-DAX Qoataing Esgeiitial (c@edata @ahe occurrence and effects of over
16,000 mass disasters in the world from 1900 to the preseng. ddtabase is compiled from various
sources, including UN agencies, mgvernmental organizations, insurance companies, research
AyaliAaiadziSa FyR LINBaa F3SyOAaSas o

The EMDAT database is recognized as one of the most comprehensive and publicly access#setour
disaster data with global coverage. As such it has been used and is referenced in many reports and
research studies, being as a fact the most frequently mentioned source of disaster data and statistics.
The HotSpots study, the UN DRI and GAR rgpormong others relied heavily on this dataset.

Compiling disaster loss databases at both the glabdl countrylevekis a very challenging job, as well
as maintaining those datasets up to date.big credit has to be given to CRED and national database
providers for its efforts.


http://www.emdat.be/

Nevertheless, EMDAT has been questioned in several occasions 20033and is easy to see the core
data stated in their presentation is limited to three variables available to the public: mortality, number
of affected andecon6 A O f 2aaSa o ¢tKS WITFSOGUSRQ OIFNARIo6fS Aa
unreliable. The economic losses, available only for about 30% of posted records, are evaluated by
different partners that produce disaster reports with different anaspibly inconsistent methodologies.
There are also summaries available with homeless and injured per country or disaster type, but detailed

data are not offered to the public.

Despite its usefulness for globalel studies and as a general point of refege, users must be aware

of EMDATIimitations: the nature of the information contained, made at a global level of observation
and with a national level of resolution, makes it hard to use for-rsafional purposes. CRED has
imposed a minimum criteria fodisasters to be entered (10 killed, 100 affected or an emergency
declaration), which leaves out of the picture many small and medium disasters that once accumulated
represent a significant portion of the lossesspecially in the USA where the extremelghhhumber of

small disasters make a big difference

A past study comparing these databasé®m a sample of developing countries with EMDiatind

some interesting facts. Despite the undegistration of disasters, the numbers of total mortalitid d

not differ much between both types of datasets, because EMDAT (and of course the country databases)
do indeed contain records for the majority of large scale disasters. One of the conclusions reached in
the GAR 2009 study was that while mortality seems to hecentrated in large scale disasters a high
proportion of the damage to economies and livelihoods is largely caused by a much higher number of
small and medium disasters that, when added to the large ones, give a much more realistic view of the
impact of dsasters in society.

A very different fact can be found when comparing the fatality numbers for the period 1960 to 2008
from EMDATX8,273 and SHELDUS (26,936 casualties). The large difference (47% more) in the USA case
is due, as it will be shown, to theigh contribution to overall mortality of small and medium scale
disasters.

Data sources remain a challenge foe full group of datasets. Operators of databases at a global level
of observation rely usually on few, second generation information soysgsh as OCHA, WHO, etc.),
which in turn usually rely on nationally produced datdational level data sources vary a lot depending
on the availability of data on each countryhich range frompurely official infemation to media
sources such as newspag toa mixture ofsources. In all cases users of this information must check
with the producers of the data in order to get a good idea of possible limitations especially when
working in a crosoundary project.

Extensive and Intensive Risk

The analysis conducted for the GAR 2009 involved as first step a determination of a threshold under
which the impact of a hazard within a geographical unit comparable to a municipality would be
considered as Extensividne process of determining these thhedds involved a research process during
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which several methods were tested,
includinga heuristically driven approach, a
statistical approach involving determination
of outliers, a mathematical approach
attempting to obtain maximums or inflexion
points ofthe derivative of the accumulative
of fatalities and lossesand a simpler but

STTSOUALBS YSiK2R 27
worth noting that all approaches produced
the same and consistent results.

The latest (and simpler) process used
percentilesto set the threshold at the point

where the slope of the percentilwas below 0.1%ith thisthreshold(have 50 or less killed98% of all
reports are left under the Extensive categosjth only 8.7% of all fatalitiesbut it can be seeithe
remaining 2% of the reports concentrate 91.4%all mortality. The results of this method are shown
below in form ofa basic table and a chart showing where the cut was made.

dza A Y

GAR 2009 Asia Country Fatality profile (by percentile of All reported & Fataints)
Asia Iran Nepal India-Orissa Sri Lanka India-Tamil Nadu
Accum. Class Fatal Fatality | Fatal Fatality | Fatal Fatality | Fatal Fatality | Fatal Fatality | Fatal Fatalit
fatalities | Intervals | events | Slope events | Slope events | Slope events | Slope events | Slope events | y Slope
- 0% 0% 0% 0% 0% 0%

1.4% 1 | 0% - 0% - 0% - 0% - 0% - 0%
2.3% 2 51% 0.507 | 30% 0.303 | 53% 0.526 | 44% 0.442 | 59% 0.589 | 66% 0.664
3.0% 3 69% 0.183 | 48% 0.181 | 72% 0.194 | 64% 0.197 | 76% 0.169 | 80% 0.138
4.0% 5 | 82% 0.066 | 65% 0.082 | 86% 0.068 | 78% 0.071 | 88% 0.059 | 89% 0.044
4.6% 7 | 88% 0.027 | 74% 0.044 | 91% 0.027 | 84% 0.030 | 91% 0.019 | 92% 0.015
5.3% 10 | 91% 0.011 | 79% 0.017 | 94% 0.011 | 88% 0.013 | 94% 0.008 | 94% 0.007
6.1% 15 | 94% 0.006 | 84% 0.011 | 97% 0.004 | 93% 0.009 | 95% 0.002 | 95% 0.003
7.1% 25 | 96% 0.002 | 88% 0.003 | 98% 0.002 | 95% 0.003 | 97% 0.002 | 96%
8.7% 50 | 98% 93% 0.002 | 99% 98% 98% 98%
9.5% 75 | 98% 94% 100% 98% 98% 99%
10.2% 100 | 99% 94% 100% 99% 98% 100%
12.5% 250 | 99% 96% 100% 99% 99% 100%
14.5% 500 | 99% 97% 00% 100% 99% 100%
16.5% 1,000 | 100% 97% 00% 00% 99% 100%
20.5% 2,500 | 100% 98% 00% 00% 99% 00%
34.5% 5,000 | 100% 98% 00% 00% 100% 00%
48.6% 7,500 | 100% 99% 00% 00% 100% 00%
55.7% 10,000 00% 99% 00% 00% 00% 00%
76.7% 25,000 00% 100% 00% 00% 00% 00%
100% 45,000 00% 100% 00% 00% 00% 00%

n' value 7,614 773 3,131 1,936 729 1,045

No events

Fatal events with asymptotic fatality < 0.1% slope

Table 1: Extensive/Intensive risk threshold calculatifor LAGASIA 11 country sample.

Mortality threshold calculation for the US



A similar approach was then attempted for the United States. The following chart shows the same table
and chart with data obtained from ShelduBhe numbers in the table show thahatterns of extreme
accumulation of mortality in few intensive events aimplynot present in the USA.

Accumulated Class| FATAL] Slope Accumulated] Accumulated] AS seen in the table the thresholds
deaths Interval | events reports reports % idn?
48.22% 1| 74.90%| 0.7490 47,353 92.77% calculgted .for the grogp of AsiemAC
63.35% 2 | 94.20%| 0.1930 49,655 97.28%| countries is much higher than the
68.88% 3 [ 97.40%| 0.0320 50,182 98.32% -
75.01% 5 [ 98.90%| 0.0075 50,585 so.115| Same  threshold calculated”usmg
78.62% 7 [ 99.30%|  0.0020 50,743 99.42%| Sheldus data (10 or more fatalities).
82.52% 10 | 99.50% 50,866 99.66%

86.26% 15 | 99.80% 50,951 99.82% : :

89.42% 25 | 99.90% 50,996 soo1s| | aKINg _ |r1to accoun-t the
92.68% 50 | 99.90% 51,024 99.97%| characteristics of the available data
94.37% 75 | 99.90% 51,031 99.98% - oo . -
96.28% 00 T 99.90% 51037 99995 and 'Fhe spatial units in Wr.uch. this
100.00% 250 | 99.90% 51,041 100.00%| data is aggregated, the application of
100.00% 500 | 99.90% 51,041 100.00%

SNIA T000 T 99 99% this threshold to the data does not

#N/A 2,500 #N/A

impute higher or lower levels of risk

#N/A 5,000 #N/A

NIA 7500 #NA in specific local areas. However, it

#N/A 10,000 #N/A

does enable almaracterization of the
#N/A #N/A . . .
Fatal events with asymptotic fatality < 0.1% sloj extensive spread and intensive

USAspecific threshold| concentration of losses.
GAR 2009 Threshold from 12 LAC/Asian count]

GAR 2011 revised threshol The

Table 2:Extensive/Intensive risk threshold calculation for USA, mortalit reader must alsotake into

account the already exposedotes
about thenature and methodologpf SHELDU&atabase. First, the fact than some casefatalities are
artificially spread over all counties affected by one hazard episode lotersictual figures irsome

USA From Sheldus database Counties and raise.$ in Others.
(threshold =10 fatalities, $16million losses)
Risk type | Hazard type reports % Deaths % | Another important fact is that Hurricane
Extensive| Weatherrelated 594,242 | 98.90%  20,070.12| 74.51% . . . .
Extensive| Geological 17800 0.03% 2000 o007 Katrina, the event with most fatalities in
Intensive | Weatherrelated 6,371 | 1.06%  6,459.94| 23.98% the period of the esearch is not present
Intensive | Geological 59.00 | 0.01% 385.99 | 143% . : :
= 600.850 | 100.06 | 26.936.05] 100.0%| " Sheldusmortality data. Now, even if

Table 3 Extensive risk mortality impactssinglower US specific thresholds. Katrina it was included in Sheldus
database, and mostofthg I G F f AGASA AYLHziSR (G2 2yS O2dzydiésxz GKSa&:

The 1980 heat waverankedsecond disaster in EMDAT Jiga good example of this and other data
challenges. EMDAT reportdor this event1260 fatalities, while Sheldus only reports 34deceased
distributed in286 of the 756 affected countiesOnly one of these records is considered intensive (Shelby
county,68 fatalities) In this particular case the numbers per county are not proratieel exact number

of fatalities is assigned in corresponding counties.

Therecord with thehighest numbeiof fatalitiesin Sheldus database belongs to the heat wavilimois
in 1995 ¢anked3™ in the EMDATIist) which killed 568 alone in Cook Courltyis likely that Katrina
figures for Orlean€ountywill make to the top of the list isheldus



From the EMDAT database, only 2 disastershia EMDAT REPORTED FATALITIES

period of the research have killed more thaone @ Event Date (YMD) Comments Deaths
St 2005/08/29  Katri 1833

thousand and only the 16 largest ones have more than° atrina
. . . . Extreme temperature  1980/06/-- 1260
200 fatalities.It is very important to realize that once: exwreme temperature  1995/07/14 670
these figures are disaggregated at county level (i.e. {.Storm 1984/06/13 600
. Mass Movement Wet  1972/--/-- 400
local perception of the effects)umbers perrecordare = giom 1984/01-- 328
to be different. Storm 1969/08/17 Camille 323
Storm 1974/04/02 322
. . Storm 1965/09/07 Betsy 299

|

Howeyer, a tfest Lfsmg nedisaggregated datg anc ¢ e o
including Katrina figures showed that even in thastorm 1982/01/-- 270
extreme case cagainst the Extensive/Intensive Extreme temperature 1999/07/0 ==l
_ ) _ Storm 1965/04/11 257
methodology that considers thgerception of impact at' Fiooqd 1972/06/09 237
local levelnot the aggregates by eventhe threshold = Storm 1963/ -- 203

. Table 4 Major disasters affecting the USA (EMDAT)
would not riseto more than 25, half of the threshold oi

developing economies considered in GAR 2009 set (appendix A).

The results of classifying this dataset using the same criteria as witAsiAGpeak aboute enormous
differences in vulnerability in industrialized and developing countries. The first of the two tables
compares mortality under and above the original threshold; while in both cases the extensive risk set
covers more than 95% of records, the naditty associated to extensive risk is theim component in

the USA with 82% while in LA@siasampleA (G Q& 26y As dpposed dahis, mortality associated to
intensive risk in LABsia represents about 84% of all fatalities, while in the W@8l{sabout 11.8%.

ASIA- LAC Countries in GAR 09 USA From Sheldus database
(threshold =50 fatalities, 500 houses destroyed | (threshold =50 fatalities, $16 million losses)
Risk type | Hazard type Loss % Deaths % Loss % Deaths %
reports reports
Extensive| Weatherrelated 121,373 95.9 48,392 155 598424 | 99.60%  23,710.23 | 88.02%
Extensive | Geological 4,259 3.4 2,406 0.8 201 | 0.03% 45 0.17%
Intensive | Weatherrelated 801 0.6 58,559 18.7 2,189 0.36% 2,819.83 | 10.47%
Intensive | Geological 187 0.1 203,524 65.0 36 0.01% 360.99 1.34%
Total 126,620 100.0 | 312,881 100.0 600850 100.0 26,936.05 100.0

Table 5 Comparison of Extensive and Intensive risk mortality impacts between US andAsfeCsample countries

Again, even considering all of Katrina effects intensive (which is not necesserilgee Appendix B for
some number that illustrate this facand using Louisiana Department of Health and Hospitals mortality
figures (1464 from total 1836casualties)the percentages for extensive amtensive mortality would

be 85% and 1%- still dramatically different from the LAS&siasample

In order to keep comparability at maximum, the higher mortality threshold (50 fatalities) will be used to
define extensive risk throughout the rest of this document.



Assetlossthreshold calculation

Animportant feature ofthe study in Asid AC wa the use of the number of houses destroyed as a very
robust proxy of economic losses. Indicators dopnomic valuation in the GAR 2008&tasetswere very

weak for a variety of reasons, including issues of methodologies used to assess the economic loss,
currency exchange problems, and in general a set of challenges to the comparability of figures among
the studied countriesThe direct impact on infrastructure was much more solid in those national
databases so no use of economic loss figure was used amndigsis.

In the case of Sheldus there are no direct impact figures; numbers are provided for econossoloss
infrastructure and agricultural sectoAs with mortality, the damage of an event is artificially spread

equally over the affected countiaghen no disaggregated data is availablégures are stated in dollars
at the eventdate, which were converted to 2009 dollar values using the Consumer Price Index (CPI).

Table7. Calculation of Intensive Risk Threshold in USA

Fatal events with asymptotiatality < 0.1% slope

Threshold for Economic losses

Percentile
101.00%

Economic loss profile (percentile

100.00%

99.00%

98.00%

97.00% /
96.00%

95.00% /
94.00%

93.00% /

92.00%

91.00%

1.00

100.00

1,000.00

=== Economic loss profile (percentile

10,000.00

100,000.00
LossegMillion USD

Figure 2 Economic loss profile for the US (percentile)

Table 7was constructed following a similar
Class accumulated| Accumulated hi d q . h hold
Intervals Percentile Slope losses (%)  reports (%) approach in order to determine a thresho
(Million $)1 92.20%|  0.9220 7.36%|  92.1973%| for events based on economic losses.
2 95.99%| 0.0379 9.66%|  95.9866%
3 97.09%| 0.0110 11.72% 97.0863% . .
- 55515 0.003 To7onl ossoean| The threshold at which the percentile of
15 99.25% 24.48%|  99.2527%| number of reports grows at less than 1%
20 99.46% 27.52% 99.4573% . . .
= 99.79% 37879 99.7945%| Slope is obtained at USD $15 million dollars.
100 99.90% 44.98%|  99.8960%| At this threshold 99.5% of records are of
250 99.96% 56.00%|  99.9621%] | | itud q ¢
500 99.98% 6189% 9997800 |€sser or equal magnitude, and represen
1,000 99.99% 72.12%|  99.9902%| 24.48% of all losses.
2,500 100.00% 80.44%|  99.9967%
5,000 100.00% 86.33%|  99.9980% .
10.000 100.00% 94799 99.9997% It is very hard to comparthe results from
30,000 100.00% 100.00%| 100.0000%| GAR 2009 with the numbers arising from

this calculated threshold given units are not
the same. However, the relative
proportions of losses by type of risk are
definitely relevant.

Surprisingly enough, the percentages of the
total losses is very similar in both L-A€a
and the United States, suggesting that
despite the apparently much lowenortality
vulnerability, the economic lossesrgbably
behave more or less in theame way in a
developed economy, and infrastructure is
still as vulnerable (and also much more
valuable) as in the counterpart developing



countries.

(threshold = 50 fatalities, ASIA- LAC Countries1 GAR 0 USA From Sheldus database

$15 milion losses) (19762007) (19602008)

Risk type | Hazard type Loss % Houses % Loss % Losses $ %

reports destroyed reports million

Extensive| Weatherrelated 121,373 95.9 739,002 24.1 598424 | 99.60% 182,094 32.63%
Extensive| Geological 4,259 3.4 40,684 1.3 201 | 0.03% 682 0.12%
Intensive | Weatherrelated 801 0.6 1,618,682 52.7 2189 | 0.36% 320,426 57.42%
Intensive | Geological 187 0.1 671,980, 21.9 36 | 0.01% 54,799 9.82%
Total 126,620 100.0 312,881 100 600850  100.0 558,002 100.00%

Talle 8. Comparison of Extensive and Intensive Risk contribution to overall lossesAsfeCand the USA

Trends and patterns of intensive and extensive risiortality

Figure 3shows the distribution of mortality across the sample between 1980 and 2006 in hé&dia
region, while Figure 4hows the same distribution for the UShe US chart included the very rough
figures obtained from different data sources for Katrina hamie in 2005.

Number of dead Number of dead

Extensive Ris
40000 . A Intensive risk 600 .
95 000 Extensive risk 1400 " Intensive Risk

1200
1000
800
600 7 — —

30 000

25000

20 000

15 000

Z R e — - Y W N
10000

200 -

5000

. y -
1980 1985 1990 1995 2000 2006

1960
1962
1964
1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002
2004
2006
2008

Figure 3 Extensive/Intensive Risk pattern in LA&Sia Sample Figure 4 Extensive/Intensive Risk pattern in USA

Population of the sample is 1.7 times the population of the USA so comparison of absolute numbers is
difficult. However,the unequal distributionand patternsof mortality in an industrialize@&conomyas
compared toLAGAsia sample ofleveloping countries arebvious in several apparent facts dhese

charts and tables.

- Mortality isin generallower in the US not | Argentina 38,747,000 3,012 77.73
Lo - Bolivia 9,182,000 789 85.93

in I rm | mortali f o)
Just apso ute. terms Total mortality O " Colombia 45,600,000 35856 786.31
sample is 14 times the Yut also in | costa Rica 4,327,000 481 111.16
relative terms. National crude mortality | Ecuador 13,228,000 2,864 216.51
rate is less thaeighttimes lowerthan the o 09,515,000 187,293 1975.01
' 9 Mexico 97,000,000 23696 244.29
regional LAGSIA average, but Nepal 27,133,000 10,566 389.41
interestingly enough, roughly equivalent to Orissa*TN (India) 99,210,339 35095 301.05
h iasof th lewh Peru 27,968,000 40026 1431.13
those countriesot the samplewhere Nno g\ na 20,743,000 30127 1452.39
large scale disasters have happenedenezuela 26,749,000 2,663 99.55
(Argentina, Bolivia and Venezuela),"ACASIA 479,402,339 322468 672.64
USA (197€2008) 281,421,906 23,583 83.79

conflrmlng the perceptio that most Table 9 Crude mortality rates for LABsia sample and th&/SA



mortality in the US is driven by extensive risls worth noting that the worst disaster in the US,
the 1900 Galveston Hurricane killed about 8000, rakkd" in the EMDAT list of disasters.

- The application of th&xtensive/Intensivéhreshold to this mortality distribution clearlyeveals
in LAGAsia a number of intensive, very high and very concentrated peaks of mortality
underpinned by a continuous (but much lower) extensive mortality stream, as opposed to the
US, where these pealare much lower and where exist they are stilelow the stream of
extensive mortalityqwith the exception of Katrinastream that constitutes the bulk of the
mortality in the US. The other two peaks in intensive risk correspond to the 1995 heat wave and
1972 floods and heat wave)

The intensiveextensive threshold describeth GAR2009 was used as a simple and transparent
procedure to filter out these intensive manifestations of riskLACAsia; this is not necessarily as

transparent for the USHowever,given the large number of remaining extensive manifestations, the
trends and patterns identifiedeemstatistically robust.

Heat- 3086 (14 %)

Flooding- 3900 (14 %)

TORNADO- 4199 (15 %)

\inter WezterA 3671 (13 %)
Other- 1074 (3 %)
Drought- 348 (1 %)
Hummicane/Tropical Storm- 692 (2 %)

5dl- 850 (3 %)
Lightning- 3546

Mrider Storm- 2112 7 %)

Figure 5Distribution of accumulatedMortality by hazard type (196@009). Source: Sheldus

The distribution of mortality showén descending order, countedockwisein Figure % that tornados
are the deadliest ype of hazard in the U this current version of Sheldufllowedby heat waves,
floods and atmospheric events (winter weather, lightning, wind, storms).

L & Qa naiigNdatK andslides and geological origin hazards (earthquakes, tsunamis) have a minimal
participation in mortality in the USA, whereas in the iA&gta sample its contribution is highly
significant.

Two important notes regarding this chart:

- Katrina evat is not included, which would bump up the Hurricane category adiewesup, just
above Severe Storms/Thunder storms, and would lower a bit the percentages of other hazard.



- This distribution slightly differs from the one showed by Borden and Cutter (2608)to
improvements in the accuracy, data sources and coverage of the database and the addition of
more years of data.

These numberseem toconflict or contradict some othesstudies notably Thacker2008 and Goklany

2008, which clainthat Cold and Heahazardswere by far the cause of the majority of the fatalities.

Both of these studies are heavily based on Center for Disease Cohttol Q& / 2 YLINBaadSR a
database (WONER)in turn based on actual death certificate records, which, in turn, are based on

medical opinion.

However it seems apparent that the hazard that causedetkieeme old (XC)hat induced death is not
necessarilyproduced byan Extreme @Qld temperatureevent. In Sheldus there are several hazards that
may involve low temperatures, including Winter Weather, Hail Storm and Severe,Seem Flooding
during which people may die due &xtremecold The aggregated mortality of these evelgso be very
clos to the figures from the CDC database.

Despite the figures are not the same, from a DRR perspective SHELDUS data is more usable at it
connects deaths with the actualatural hazard that produced it and not with the immediate medical

cause.t NB@SY GA2Y S YAUGAIFGAZ2Y YR LINBLINIGAZ2Y YSI| &dzN
helpful to pack all these hazards into one bucket that will not allowiritgrvention and decision

making.

The following charts examine firghe frequency with which these hazards affect counties in the US
represented by the number of reports in the database (one record per event per affected coamdy)
secondly the trends irthe number of physical events associated dbort return period hazards
weather and climate
Winter Weathr- 104711 17 %) related phenomena.
T — Event frequency is
addressedhere because
it sheds light about the
nature of the hazards and

Wind- 104102 (17 %)

Other- 8322 (1 %) . . H
=l — their impact. The first
& Drought- 8338 (1 %, . .
7 B important fact is that
despite being among the

Hail- 80115 x;j hipirg- 51612 (3 %)

least frequenly reported

and less frequent events
heat waves and tornados
are the two hazards with

Flooding- 65937 (10.%)

Figure 6 Numberof Reports- distribution by hazard type (196@009). Source: Sheldus

higher contributionto mortality.

The combined frequency of weathend coldNB f  § SR KI T I NRa A& SEGNBYStea K
the total mortality isalso veryhigh. As result, there aréwo separate sets of hazardsith different



frequency patterns a) relativelyinfrequent but highly fatal events (heat and tornados) and b)
precipitation/cold related hazards

As with the LAGAsian data
sample,and due to the way an
event is disaggregated into
several reports, measures of
frequency have to be taken
205 with caution this is not the
e 109 frequency of the events(or

Fog- 216 (1 %)
Hurricane/Tropical Storm- 262 (2 %)

Bt 291 @ 59 natural hazards) but the
Fotng. 18 ’ A frequency of counties being
affected Data processing

regrouping the records by

Figure 7.Number of physical Eents - distribution by hazard type (196@009).Events were actual eventgevealed that the

obtained by regrouping reports by event type and dat&ource: Sheldus - . . .
RAAZGNROGdziAZY g2df RY

much ¢ except for Tornados which would gain a few percentage points Fsgere J. Theaverage
number of records per event igheldus is about 45.

TORNADO- 1496 (12 %) Hail- 1504 (12 %)

Severe Storm/Thunder Storm- 1485 (11 %,
Lightning- 1512 (12 %)

Wind- 1471 (11 %)

The GAR2009 found in L-AGia thatthe number of loss reports associated with floods and heavy rains is
increasing at a far faster rate than all other categories of weatbkted hazards, particularly since
1990.Trends in SHELDUS shthat in the USA the faster increasing rate corresponds to Storms while
floods are increasingly less rapidly and others like Winter weather are in decrease.

Number or records by hazard, 1961008

8000 ll

Severe Storm /
4

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
= Coastal = Flooding e Hal
= Heat ====Hurricane/Tropical Storm === Lightning
—=Severe Storm/Thunder Storn ~—==TORNADQC Wildfire

Figure 8 Frequencyof recordsq Occurrenceby hazard type (196@009). Source: Sheldus



Independently of the trends of frequency,amality seems to be stable ovehé past 48 years in the
United $ates, despite the population growtly resulting in an effective decrease of the annual crude
mortality rate.

1500
Mortality by hazard 19662006
1000
500
D <\ A Afkﬂ{kar“’} e \.,/:.\ R [ cdvv ~N
0 L == e i — _— e
e COastal e l00ding e H a1
— Heat == Hurricane/Tropical Stormr e |_ightning
Severe Storm/Thunder Storr TORNADC Wildfire
Wind Winter Weather
Figure 9 Frequencyof Events- distribution by hazard type (196@009). Source: Sheldus

Trends and patterns of intensive and extensive riskonomic loss

As shown before, the relative contributions ofténsive and intensive risko overalleconomic losses
are roughly tre same in the US and the LLA6a sample. In additiortemporal behaviour looks also
similar for all countries and region of the
140 sample,both LAGAsia and USA: infrequent,
H Intensive risk .
120 much higher and concentrated peaks of

Extensive risk l ) . ) ] .
intensive risk economic loss, underpinned by

100

80 a continuous stream of extensive risk events.

o0 The third important aspect of economic

40 ! lossesfrom Sheldusis that it seems to be

20 /A steadily increasing in absolute and (less
LAY

O Frrrrrrrrrrrrrr et e rapidly, but still increasing) relative to

1960 1970 1980 1990 2000 population size. Figure 11 shows the
Figure 10Economic losses due to extensive and intensive (&8602009).  behaviour over time of losses per capita
using two different methods to adjust dollars to present value, GDP (Gross domestic product) and CPI
(Consumer price indexBoth methods show a trend to increase, especially the chart adjusted for
inflation only, which increases at a high rate even without Katrina effects, which drags the trend much
higher.




500 500

Economic loss per capita ($ USD adjusted using G Loss per capita ($ USD adjusted with CPI for inflatic
400 400
300 — 300
200 200
100 - a " ﬂ A A ) —J 100 -

o +-—r+—rrrrrrrrrrrrrr e - A
1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
Figure 11Multi-hazard economic loss peapita(19602009).

Lastly, peaks seem to exacerbate over time as more and more valuable assets are being eXpesed.
phenomena should probably be the subject of a deeper study as it may involve overstatemenesf loss
or can be part of the increase in volume and quality of the dake method for adjustment (GDP, CPI,
etc.), also influences the shape of the curve.

On Figure 11t can be seen that losses per capita during 2005 vedmeost$400 dollar; in a family of 4
this would represenimore than one third ($1600) of the monthly medi®wouseholdincome in2005
(47,084 as per the Census Burgan previous years these lossasre normally urder $19.

It is worth noting thatmain causes for economic loss are different than thwbéch are actuallycausing

mortality. The most damaging type of hazard in the USA is Hurricane (probably due to the accumulated
effect of Katrina, Andrew and

Touoam other major disasters.

Volcano

o 1% Ligg;/:ing%‘ij‘
\, / Second place is for floods, with

: about 20% of all losses, and
TORNAD \ third comes coastal floods ¢
which may be secondary
manifestationof hurricanes (or
tsunamis?), and then
earthquakes.

Fog

Major causes of mortality
(Tornado, winter weather,
Heat, etc) come much later in
the list.

Severe
Storm/Thunder
Storm

7%

Economicloss by Hazar

Figure 12Distribution of accumulated losse8y hazard type (196@009). Source: Sheldus . . . .
This fact is highlighted because

most of the attention in DRR is focused on mortajitypnderstandable concern, but in order to have a
holistic vision of risks asset loss must also beetiakito account, especially in an economy where
apparently mortality vulnerability has been reduceddhgh development, preparation, early warning
systems anananyrisk reductionmeasures.



Spatial patterns of intensive and extensive risk in the US.

Anyone looking for the safest place in terms of historical risk in the US should take seriously into
consideration Prince of Wal€3uter KetchikeCounty in Alaska. This peaceful place in the west coast,
near the border with Canada is the only county thas no reports of past disastarsSheldus database

The next two counties in the list are also in Alaska, and then Esme&Zalalatyin Nevada stands as the
county with fewer reports (15) in the

continental US, andnly one casualty. LAGASIA USA
. . . .. Number of loss Number of local % Number = %
Only 8 counties ithe US register no fatalities ai reports administrative of
all, but a longer list (365) register a fraction LO g;ezas o fOU”“eS T
less than one death due to the previously; ;1o 2574 69 |0 0.00
mentioned artificial spread of losses when nollto 20 729 133 |3 0.10
disaggregated information is availabla subset |2+ 2> oar 18 148 153
ggreg u 51 to 100 201 53 | 442 14.10
of these and many more may have sal no | 101 to 1000 260 4.7 2640 84.24
: More than 1000 | 2 0.04 0 0.00
casualties du¢o the same reason. Total i85 1000 | 3134 1000

L . . Table 10 Number of loss reports in affected administrative units
There are a significant number of counties with

a far higher number of reports than their LAGia counterparts.Aimost 90% of administrative units in
LACGAsia have been affected 50 or fewer timegth 65% havindess than 11 recordsvhile about the
same percentage (84.24% the US hadeen hit more thanl00 times, with an averageof 191.78
events per county in the 40 years consider®dhilst these figures have to be taken wihution due to
the nature of datalase on one hand, and probably much better reporting in thednQhe other, the
numbers clearly state the extend and magnitude of the extensive risk in the USA.

The following maps attempt to present this pervasivenessvell as the dominance of extensive iisla

" L : A graphical form. The firsinap

‘ . ¥ ' 1 assigns colors to counties
based on the number of
disaster reports Each color
class has approximately the
same number of countiesan
iso-frequency map

High frequencies can be
visualy associatedn this map
with most highly populated

Y — B areas. While frequency does
Figure 13.Multi-hazard isefrequency map of reports per county, USA, 198009. From . .
Sheldus. Background map: Google map (Terrain) not necessarlly reﬂechlgher

hazard orrisk levels, the numbers are useful in planning, preparing and mitigation. Given the current



concerns driven by climate change, both frequency and impact of climate related disasters should be
carefully looked at. It is also evident that absolutely every caurin the continental UShas been
affected at some point by disastegghe majority being extensive risk events.

The second map shows
accumulated occurrence of
to intensive risk eventsg
emphasizing that this
classification of intesive
uses both high mortality (B
or more fatalities) or high
economic losses (15 million
or more in economic losses).
Intensive  risk  mortality
spatial patterrs revealin the
USA in the same generic WayFigure 14 Multi-hazardmap of Number of Intensive Riskeports per county, BA, 196e2009

it reveal in other countries of from SheldusBackground map: Google maferrain)

the sample, concentrated in a few very hazardoughhiulnerable areas: the west coast (earthquake
riskin California, etg, Florida and the Gulf coast (Hurricahand e cold, highly populated belt in the
north east tier of states.

Mortality distribution followssimilar patterns althougtit is slightly more uniformly spread over the
country than simple frequencyThe map below uses a logarithmic scale to group counties increasingly
affected in terms of mortality. The yellow and orange color areas of the map, the majority, are counties
with 10 a less fatalities accumulated in 48 yearextremely low compared with the municipalities in
LAGAsia. Only 125 counties surpassed the 30 casualties for the period.

Figure 15Multi-hazard map obccumulated nortality per county, USA, 1962009. Backgund map: Goote maps.




