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Introduction 

 

The Global Assessment Report on Disaster Risk (GAR) 2009 took a look at the composition, in terms of 

scale, of a large number of reports of disasters obtained in national level disaster databases for a sample 

of 11 countries in Latin America and Asia. 

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

very few mega-disasters.  A previous analysis of the EM DAT database carried out for Disaster Risk 

Reduction Global Review 2007 indicated that between 1975 and 2005, 82% of the global disaster 

mortality registered in EM DAT was associated with only 20 mega-events 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 mega-events that caused more than US$10 billion of loss. 

National disaster databases contain disaster loss reports aggregated at the local government level. 

Databases from the sample of Asian and Latin American countries document a total of 126,620 such 

reports between 1970 and 20072 and show that, as at the global level, 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 11 countries.  

In contrast other risk attributes are more evenly spread. GAR 2009 found that 51% 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. These low-intensity but widespread 

losses represent a 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 of intensive risk.   

Intensive risk is associated to: 

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



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

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

 

However, for every mega-disaster, there are thousands of smaller-scale events, which the Disaster Risk 

Reduction Global Review 2007 described using the concept of extensive risk.  While this kind of risk has 

been gradually receiving more attention from the international community, it is still largely invisible, 

especially in developing 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 developed, fully industrialized countries.  While this may be a major oversight, it is due to 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 the events affecting them and the much lower 

resilience and capacity to recover of their economies and communities. 

Nevertheless, the availability of large amounts of quality data for the United States has facilitated the 

decision of taking a closer look at the impacts of natural hazards in a developed economy, in order to 

test several of the hypothesis that have proven to be true for the majority of the population of the 

world, and compare how disasters affect different economies. 

 

Summary of Findings 

 

1. High-intensity mortality is much lesser than in the rest of the studied countries. The most 

destructive event found in the period of study (Katrina) is lower in orders of magnitude than 

mega-disasters occurring in Asia and Latin America. 

2. Low-intensity mortality widely spread over the territory and frequently occurring accounts for 

the majority of casualties in the US, whereas in the other countries of the sample low intensity 

mortality it’s a very small part of the total mortality.  

3. Low-intensity damage and asset loss is both extensively spread and frequently occurring. 

Patterns of high intensity asset damage associated to major events and the relative contribution 

of intensive and extensive risk events to overall damage seems to follow approximately the 

same relative proportions and patterns in 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 few exceptions, major contributors to mortality (heat, tornado, cold weather events) are 

different from major contributors to economic damage (hurricanes). The spatial distribution of 

economic losses could not be strongly correlated with the spatial distribution of mortality, 

despite there is some overlap especially on counties subject 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 income, suggesting that the link poverty – disasters may also 

exist (but perhaps not as strong) in the USA and other developed economies as it exists in 

developing countries. 

 

  



Data and Method 

 

Main data source: SHELDUS database 

 

This study is strongly based on the information contained in the Spatial hazard 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 records with hazard loss information 

(economic losses and casualties) from 1960 to 2008 for eighteen 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 database. As explained below, a 

minimal 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 it disaggregates effects at the county level allowing finer spatial analysis on 

the data.  

The following set of notes about the Sheldus database is quoted from Borden and Cutter paper “Spatial 

patterns of natural hazards mortality in the United States”.  

 

 “ … To maintain consistent geographic units through time any changes in county 

boundaries were attributed to the original county for the entire time-period (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 were used.” 

“… Prior to 1995, only events that generated at least $50,000 (Category 5) in economic 

damage were included in the 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, reporting losses as exact dollar amounts rather than 

logarithmic categories. Thus, SHELDUS contained two time-periods with markedly 

different standards regarding which events were included in the database. For example, 

prior to 1995, mortality from events that failed 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 1970–1995. Correcting these problems for 1960–1969 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, and there 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, Storm Data 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 inconsistency 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 Data, SHELDUS was changed to reflect that information.” 

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 Consumer Index PCI, as a conservative measure of inflation.  

DesInventar National databases (from 11 countries in LAC-Asia). 

 

Combined efforts produced by a number of governments and independent groups from the academic 

sector, the United Nations and Latin American and Asian NGO’s have made important advances in the 

compilation of national disaster databases in both Asia and the Americas and more recently in Africa 

that for the first time enable the exploration of loss patterns at the local level using the DesInventar 

methodologies and software tools. 

Currently there are as many as 40 national country databases currently built using DesInventar. LA RED 

in Latin America and United Nations in Asia and Africa had successfully applied DesInventar 

methodology system (www.desinventar.net) to build these datasets. A large number of countries built 

and maintain their own datasets and websites using the open source software, such as Indonesia, Sri 

Lanka, Mozambique, Jordan, Egypt, Syria, etc.  

This study made use of databases from: 

LAC:  Argentina, Bolivia, Colombia, Costa Rica, Ecuador, Mexico, Peru and Venezuela  
Asia:  India (States of Orissa and Tamil Nadu), Iran, Nepal and Sri Lanka. 
 
A specific subset of the original databases was prepared for the GAR; these subsets only contained 
Hydro-meteorological and geological hazard origin disaster data, excluding others such 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 available at http://gar-
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 a sub-national resolution, usually 

at a municipality or equivalent (one level below provincial/state level) resulting in much more detailed, 

disaggregated and less under-registered 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 these databases indicates at first glance their comprehensiveness. Comparing the 

national dataset from Colombia with the corresponding entries in the global database EMDAT 

(described in the next section), it can be seen that DesInventar database contains over 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.  It’s interesting to note SHELDUS, contains 

more than 600.000 records of disasters of all scales whereas EMDAT 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 sector in 

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, industry, education, 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 

Database EMDAT (www.emdat.be). 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 companies, are not available to the public as only analysis reports are 

produced and shared.  

As claimed in its website, “EM-DAT contains essential core data on the occurrence and effects of over 

16,000 mass disasters in the world from 1900 to the present. The database is compiled from various 

sources, including UN agencies, non-governmental organizations, insurance companies, research 

institutes and press agencies”. 

The EMDAT database is recognized as one of the most comprehensive and publicly accessible sources of 

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 reports among others relied heavily on this dataset. 

Compiling disaster loss databases at both the global and country levels is a very challenging job, as well 

as maintaining those datasets up to date. A 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 (WG3, 2007) and is easy to see the core 

data stated in their presentation is limited to three variables available to the public:  mortality, number 

of affected and economic losses.  The ‘affected’ variable is very difficult to define and in general terms is 

unreliable. The economic losses, available only for about 30% of posted records, are evaluated by 

different partners that produce disaster reports with different and possibly 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 global-level studies and as a general point of reference, users must be aware 

of EMDAT limitations: 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 sub-national purposes.  CRED has 

imposed a minimum criteria for disasters 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 losses, especially in the USA where the extremely high number of 

small disasters make a big difference. 

A past study comparing these databases from a sample of developing countries with EMDAT found 

some interesting facts. Despite the under-registration of disasters, the numbers of total mortality did 

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 be concentrated 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 disasters in society.  

A very different fact can be found when comparing the fatality numbers for the period 1960 to 2008 

from EMDAT (18,273) and SHELDUS (26,936 casualties). The large difference (47% more) in the USA case 

is due, as it will be shown, to the high contribution to overall mortality of small and medium scale 

disasters. 

Data sources remain a challenge for the full group of datasets.  Operators of databases at a global level 

of observation rely usually on few, second generation information sources (such as OCHA, WHO, etc.), 

which in turn usually rely on nationally produced data.  National level data sources vary a lot depending 

on the availability of data on each country, which range from purely official information to media 

sources such as newspapers to a mixture of sources. 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 cross-boundary 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 Extensive.The process of determining these thresholds involved a research process during 



which several methods were tested, 

including a heuristically driven approach, a 

statistical approach involving determination 

of outliers,  a mathematical approach 

attempting to obtain maximums or inflexion 

points of the derivative of the accumulative 

of fatalities and losses and a simpler but 

effective method of using percentiles. It’s 

worth noting that all approaches produced 

the same and consistent results.  

The latest (and simpler) process used 

percentiles to set the threshold at the point 

where the slope of the percentile was below 0.1%. With this threshold (have 50 or less killed), 98% of all 

reports are left under the Extensive category with only 8.7% of all fatalities, but it can be seen the 

remaining 2% of the reports concentrate 91.4% of all mortality. The results of this method are shown 

below in form of a basic table and a chart showing where the cut was made. 

GAR 2009 Asia Country Fatality profile (by percentile of All reported & Fatal Events) 

    Asia Iran    Nepal  India -Orissa  Sri Lanka  India-Tamil Nadu 

Accum. 
fatalities 

Class 
Intervals 

Fatal 
events 

Fatality 
Slope 

Fatal 
events 

Fatality 
Slope 

Fatal 
events 

Fatality 
Slope 

Fatal 
events 

Fatality 
Slope 

Fatal 
events 

Fatality 
Slope 

Fatal 
events 

Fatalit
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%    0.001  

8.7%            50  98%    0.001  93%    0.002  99%    0.000  98%    0.001  98%    0.000  98%    0.001  

9.5%            75  98%    0.000  94%    0.000  100%    0.000  98%    0.000  98%    0.000  99%    0.001  

10.2%          100  99%    0.000  94%    0.000  100%    0.000  99%    0.000  98%    0.000  100%    0.000  

12.5%          250  99%    0.000  96%    0.000  100%    0.000  99%    0.000  99%    0.000  100%    0.000  

14.5%          500  99%    0.000  97%    0.000  100%          -    100%    0.000  99%    0.000  100%    0.000  

16.5%      1,000  100%    0.000  97%    0.000  100%          -    100%          -    99%    0.000  100%    0.000  

20.5%      2,500  100%    0.000  98%    0.000  100%          -    100%          -    99%    0.000  100%          -    

34.5%      5,000  100%    0.000  98%    0.000  100%          -    100%    0.000  100%    0.000  100%          -    

48.6%      7,500  100%    0.000  99%    0.000  100%          -    100%          -    100%    0.000  100%          -    

55.7%    10,000  100%          -    99%    0.000  100%          -    100%          -    100%          -    100%          -    

76.7%    25,000  100%          -    100%    0.000  100%          -    100%          -    100%    0.000  100%          -    

100%    45,000  100%          -    100%    0.000  100%          -    100%          -    100%          -    100%          -    

 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 calculation for LAC-ASIA 11 country sample. 

Mortality threshold calculation for the US 

 

 
Figure 1.  



A similar approach was then attempted for the United States. The following chart shows the same table 

and chart with data obtained from Sheldus. The numbers in the table show that patterns of extreme 

accumulation of mortality in few intensive events are simply not present in the USA. 

As seen in the table the thresholds 

calculated for the group of Asian-LAC 

countries is much higher than the 

same threshold calculated using 

Sheldus data (10 or more fatalities).  

Taking into account the 

characteristics of the available data 

and the spatial units in which this 

data is aggregated, the application of 

this threshold to the data does not 

impute higher or lower levels of risk 

in specific local areas. However, it 

does enable a characterization of the 

extensive spread and intensive 

concentration of losses. 

The reader must also take into 

account the already exposed notes 

about the nature and methodology of SHELDUS database. First, the fact that in some cases fatalities are 

artificially spread over all counties affected by one hazard episode lowers the actual figures in some 

counties and raises it in others. 

Another important fact is that Hurricane 

Katrina, the event with most fatalities in 

the period of the research is not present 

in Sheldus mortality data. Now, even if 

Katrina it was included in Sheldus 

database, and most of the fatalities imputed to one county, these numbers wouldn’t be affected much.  

The 1980 heat wave, ranked second disaster in EMDAT list, is a good example of this and other data 

challenges. EMDAT reports for this event 1260 fatalities, while Sheldus only reports 445 deceased 

distributed in 286 of the 756 affected counties. Only one of these records is considered intensive (Shelby 

county, 68 fatalities). In this particular case the numbers per county are not prorated, the exact number 

of fatalities is assigned in corresponding counties.  

The record with the highest number of fatalities in Sheldus database belongs to the heat wave in Illinois 

in 1995 (ranked 3rd in the EMDAT list) which killed 568 alone in Cook County. It is likely that Katrina 

figures for Orleans County will make to the top of the list in Sheldus. 

Accumulated 
deaths 

Class 
Interval 

FATAL 
events 

Slope Accumulated 
reports 

Accumulated 
reports % 

48.22%               1  74.90%      0.7490           47,353  92.77% 

63.35% 2 94.20%      0.1930           49,655  97.28% 

68.88% 3 97.40%      0.0320           50,182  98.32% 

75.01%               5  98.90%      0.0075           50,585  99.11% 

78.62%               7  99.30%      0.0020             50,743  99.42% 

82.52%             10  99.50%      0.0007          50,866  99.66% 

86.26%             15  99.80%      0.0006           50,951  99.82% 

89.42%               25  99.90%      0.0001             50,996  99.91% 

92.68%               50  99.90%                -               51,024  99.97% 

94.37%               75  99.90%                -               51,031  99.98% 

96.28%            100  99.90%                -               51,037  99.99% 

100.00%            250  99.90%                -               51,041  100.00% 

100.00%            500  99.90%                -               51,041  100.00% 

#N/A         1,000  99.99%   
 

  

#N/A         2,500  #N/A   
 

  

#N/A         5,000  #N/A   
 

  

#N/A         7,500  #N/A   
 

  

#N/A       10,000  #N/A   
 

  

#N/A       15,000  #N/A   
 

  

  
  
  

     0.001  Fatal events with asymptotic fatality < 0.1% slope 

10 USA -specific threshold 

50 GAR 2009 Threshold from 12 LAC/Asian countries 

25 GAR 2011 revised threshold 

Table 2: Extensive/Intensive risk threshold calculation for USA, mortality. 

USA   From Sheldus database 
(threshold = 10 fatalities, $16 million losses) 

Risk type Hazard type reports %  Deaths % 

Extensive Weather-related 594,242 98.90% 20,070.12  74.51% 

Extensive Geological   178.00  0.03%  20.00  0.07% 

Intensive Weather-related 6,371  1.06% 6,459.94  23.98% 

Intensive Geological 59.00  0.01% 385.99  1.43% 

Total  600,850 100.0% 26,936.05  100.0% 

Table 3: Extensive risk mortality impacts using lower US specific thresholds.  



From the EMDAT database, only 2 disasters in the 

period of the research have killed more than one 

thousand and only the 16 largest ones have more than 

200 fatalities. It is very important to realize that once 

these figures are disaggregated at county level (i.e. the 

local perception of the effects) numbers per record are 

to be different.  

However, a test using non-disaggregated data and 

including Katrina figures showed that even in that 

extreme case –against the Extensive/Intensive 

methodology that considers the perception of impact at 

local level, not the aggregates by event- the threshold 

would not rise to more than 25, half of the threshold of 

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

The results of classifying this dataset using the same criteria as with LAC-Asia speak about the 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 mortality associated to extensive risk is the main component in 

the USA with 89.2% while in LAC-Asia sample it’s only 16.3%. As opposed to this, mortality associated to 

intensive risk in LAC-Asia represents about 84% of all fatalities, while in the US is only about 11.8%. 

 ASIA  - LAC Countries in GAR 09 
(threshold = 50 fatalities, 500 houses destroyed) 

USA   From Sheldus database 
(threshold = 50 fatalities, $16 million losses) 

Risk type Hazard type Loss 
reports 

%  Deaths % Loss 
 reports 

%  Deaths % 

Extensive Weather-related 121,373 95.9 48,392 15.5 598,424 99.60% 23,710.23 88.02% 

Extensive Geological 4,259 3.4 2,406 0.8 201 0.03% 45 0.17% 

Intensive Weather-related 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  126,620 100.0 312,881 100.0 600,850 100.0 26,936.05 100.0  

Table 5: Comparison of Extensive and Intensive risk mortality impacts between US and LAC-Asia sample countries 

Again, even considering all of Katrina effects intensive (which is not necessarily true, see Appendix B for 

some number that illustrate this fact) and using Louisiana Department of Health and Hospitals mortality 

figures (1464 from total 1836 casualties), the percentages for extensive and intensive mortality would 

be 85% and 13% - still dramatically different from the LAC-Asia sample. 

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.  

  

EMDAT REPORTED  FATALITIES 

Event Date (YMD) Comments Deaths 

Storm 2005/08/29 Katrina 1833 

Extreme temperature 1980/06/--  1260 

Extreme temperature 1995/07/14  670 

Storm 1984/06/13  600 

Mass Movement Wet 1972/--/--  400 

Storm 1984/01/--  328 

Storm 1969/08/17 Camille 323 

Storm 1974/04/02  322 

Storm 1965/09/07 Betsy 299 

Storm 1993/03/12  270 

Storm 1982/01/--  270 

Extreme temperature 1999/07/0  257 

Storm 1965/04/11  257 

Flood 1972/06/09  237 

Storm 1963/--/--  203 

Table 4: Major disasters affecting the USA (EMDAT)  



Asset loss threshold calculation 

 

An important feature of the study in Asia-LAC was the use of the number of houses destroyed as a very 

robust proxy of economic losses. Indicators for economic valuation in the GAR 2009 datasets were 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 countries. The direct impact on infrastructure was much more solid in those national 

databases so no use of economic loss figure was used in the analysis. 

In the case of Sheldus there are no direct impact figures; numbers are provided for economic losses on 

infrastructure and agricultural sector. As with mortality, the damage of an event is artificially spread 

equally over the affected counties when no disaggregated data is available.  Figures are stated in dollars 

at the event date, which were converted to 2009 dollar values using the Consumer Price Index (CPI). 

Table 7 was constructed following a similar 

approach in order to determine a threshold 

for events based on economic losses.  

The threshold at which the percentile of 

number of reports grows at less than 1% 

slope is obtained at USD $15 million dollars. 

At this threshold 99.5% of records are of 

lesser or equal magnitude, and represent 

24.48% of all losses. 

It is very hard to compare the results from 

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 LAC-Asia 

and the United States, suggesting that 

despite the apparently much lower mortality 

vulnerability, the economic losses probably 

behave more or less in the same way in a 

developed economy, and infrastructure is 

still as vulnerable (and also much more 

valuable)  as in the counterpart developing 

Class 
Intervals  Percentile Slope 

accumulated 
losses (%) 

Accumulated 
reports (%) 

(Million $) 1  92.20%     0.9220  7.36% 92.1973% 

                   2  95.99%     0.0379  9.66% 95.9866% 

                   3  97.09%     0.0110  11.72% 97.0863% 

                7.5  98.51%     0.0032  16.79% 98.5064% 

                 15  99.25%     0.0010  24.48% 99.2527% 

20  99.46%     0.0004  27.52% 99.4573% 

                 50  99.79%     0.0001  37.87% 99.7945% 

100  99.90%     0.0000  44.98% 99.8960% 

250  99.96%     0.0000  56.00% 99.9621% 

500  99.98%     0.0000  61.89% 99.9780% 

1,000  99.99%     0.0000  72.12% 99.9902% 

2,500  100.00%     0.0000  80.44% 99.9967% 

5,000  100.00%     0.0000  86.33% 99.9980% 

10,000  100.00%     0.0000  94.79% 99.9997% 

30,000  100.00%     0.0000  100.00% 100.0000% 

m    Fatal events with asymptotic fatality < 0.1% slope 

15  Threshold for Economic losses  
 Table 7.  Calculation of Intensive Risk Threshold in USA   
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Figure 2. Economic loss profile for the US (percentile) 



countries. 

(threshold = 50 fatalities,  
$15 million losses) 

ASIA  - LAC Countries in GAR 09 
(1970-2007) 

USA   From Sheldus database 
(1960-2008) 

Risk type Hazard type Loss 
reports 

%  Houses 
destroyed 

% Loss 
 reports 

%  Losses  $ 
million 

% 

Extensive Weather-related 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 Weather-related 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% 

Table 8. Comparison of Extensive and Intensive Risk contribution to overall losses, LAC-Asia and the USA 

Trends and patterns of intensive and extensive risk mortality 

 

Figure 3 shows the distribution of mortality across the sample between 1980 and 2006 in the LAC-Asia 

region, while Figure 4 shows the same distribution for the US. The US chart included the very rough 

figures obtained from different data sources for Katrina hurricane in 2005. 

  
Figure 3. Extensive/Intensive Risk pattern in LAC-Asia 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 distribution and patterns of mortality in an industrialized economy as 

compared to LAC-Asia sample of developing countries are obvious in several apparent facts on these 

charts and tables.  

- Mortality is in general lower in the US, not 

just in absolute terms (Total mortality of 

sample is 14 times the US) but also in 

relative terms. National crude mortality 

rate is less than eight times lower than the 

regional LAC-ASIA average, but 

interestingly enough, roughly equivalent to 

those countries of the sample where no 

large scale disasters have happened 

(Argentina, Bolivia and Venezuela), 

confirming the perception that most 
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Extensive Risk
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Region Population 
2000 

Mortality 
1970-2008 

Accumulated 
Rate 

Argentina 38,747,000 3,012 77.73 

Bolivia 9,182,000 789 85.93 

Colombia 45,600,000 35,856 786.31 

Costa Rica 4,327,000 481 111.16 

Ecuador 13,228,000 2,864 216.51 

Iran 69,515,000 137,293 1975.01 

Mexico 97,000,000 23,696 244.29 

Nepal 27,133,000 10,566 389.41 

Orissa+TN (India) 99,210,339 35,095 301.05 

Peru 27,968,000 40,026 1431.13 

Sri Lanka 20,743,000 30,127 1452.39 

Venezuela 26,749,000 2,663 99.55 

LAC-ASIA 479,402,339 322,468 672.64 

USA (1970-2008) 281,421,906 23,583 83.79 

Table 9. Crude mortality rates for LAC-Asia sample and the USA 

---- 1600 



mortality in the US is driven by extensive risk. It is worth noting that the worst disaster in the US, 

the 1900 Galveston Hurricane killed about 8000, ranks 117th in the EMDAT list of disasters.  

- The application of the Extensive/Intensive threshold to this mortality distribution clearly reveals 

in LAC-Asia 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 peaks are much lower, and where exist they are still below the stream of 

extensive mortality –with the exception of Katrina- stream 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 intensive–extensive threshold described in GAR 2009 was used as a simple and transparent 

procedure to filter out these intensive manifestations of risk in LAC-Asia; this is not necessarily as 

transparent for the US. However, given the large number of remaining extensive manifestations, the 

trends and patterns identified seem statistically robust. 

  
Figure 5. Distribution of accumulated Mortality by hazard type (1960-2009). Source: Sheldus 

 

The distribution of mortality shows (in descending order, counter-clockwise in Figure 5) that tornados 

are the deadliest type of hazard in the US in this current version of Sheldus, followed by heat waves, 

floods and atmospheric events (winter weather, lightning, wind, storms).   

It’s worth noting that Landslides and geological origin hazards (earthquakes, tsunamis) have a minimal 

participation in mortality in the USA, whereas in the LAC-Asia sample its contribution is highly 

significant.  

Two important notes regarding this chart: 

- Katrina event is not included, which would bump up the Hurricane category a few places up, 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 (2008) due to 

improvements in the accuracy, data sources and coverage of the database and the addition of 

more years of data. 

These numbers seem to conflict or contradict some other studies, notably Thacker 2008 and Goklany 

2008, which claim that Cold and Heat hazards were by far the cause of the majority of the fatalities. 

Both of these studies are heavily based on Center for Disease Control  CDC’s Compressed Mortality 

database (WONDER) in turn based on actual death certificate records, which, in turn, are based on 

medical opinion. 

However it seems apparent that the hazard that caused the extreme cold (XC) that induced death is not 

necessarily produced by an Extreme Cold temperature event. In Sheldus there are several hazards that 

may involve low temperatures, including Winter Weather, Hail Storm and Severe Storm, even Flooding 

during which people may die due to extreme cold. The aggregated mortality of these events is to be very 

close 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 actual natural hazard that produced it and not with the immediate medical 

cause. Prevention, mitigation and preparation measures for each hazard are different and it’s not 

helpful to pack all these hazards into one bucket that will not allow for intervention and decision 

making. 

The following charts examine first the 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 county), and 

secondly the trends in the number of physical events associated to short return period hazards-  

weather and climate 

related phenomena.   

Event frequency is 

addressed here because 

it sheds light about the 

nature of the hazards and 

their impact. The first 

important fact is that 

despite being among the 

least frequently reported 

and less frequent events 

heat waves and tornados 

are the two hazards with 

higher contribution to mortality.  

The combined frequency of weather and cold-related hazards is extremely high, and it’s contribution to 

the total mortality is also very high.  As result, there are two separate sets of hazards with different 

 

Figure 6. Number of Reports - distribution by hazard type (1960-2009). Source: Sheldus 



frequency patterns: a) relatively infrequent but highly fatal events (heat and tornados) and b) 

precipitation/cold related hazards.  

 

 As with the LAC-Asian data 

sample, and due to the way an 

event is disaggregated into 

several reports, measures of 

frequency have to be taken 

with caution: this is not the 

frequency of the events (or 

natural hazards) but the 

frequency of counties being 

affected. Data processing 

regrouping the records by 

actual events revealed that the 

distribution wouldn’t change 

much – except for Tornados which would gain a few percentage points (see Figure 7). The average 

number of records per event in Sheldus is about 45. 

The GAR2009 found in LAC-Asia that the number of loss reports associated with floods and heavy rains is 

increasing at a far faster rate than all other categories of weather-related hazards, particularly since 

1990. Trends in SHELDUS show that in the USA the faster increasing rate corresponds to Storms while 

floods are increasingly less rapidly and others like Winter weather are in decrease. 

  

 
Figure 8. Frequency of records – Occurrence by hazard type (1960-2009). Source: Sheldus 
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Figure 7. Number of physical Events - distribution by hazard type (1960-2009). Events were 
obtained by re-grouping reports by event type and date. Source: Sheldus 

Severe Storm 



Independently of the trends of frequency, mortality seems to be stable over the past 48 years in the 

United States, despite the population growth – resulting in an effective decrease of the annual crude 

mortality rate. 

 

 

Figure 9. Frequency of Events - distribution by hazard type (1960-2009). Source: Sheldus 

 

Trends and patterns of intensive and extensive risk economic loss 

 

 As shown before, the relative contributions of Extensive and intensive risk to overall economic losses 

are roughly the same in the US and the LAC-Asia sample. In addition, temporal behaviour looks also 

similar for all countries and region of the 

sample, both LAC-Asia and USA: infrequent, 

much higher and concentrated peaks of 

intensive risk economic loss, underpinned by 

a continuous stream of extensive risk events.  

The third important aspect of economic 

losses from Sheldus is that it seems to be 

steadily increasing in absolute and (less 

rapidly, but still increasing) relative to 

population size. Figure 11 shows the 

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 index). Both 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. 
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Figure 10. Economic losses due to extensive and intensive risk (1960-2009). 
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Lastly, peaks seem to exacerbate over time as more and more valuable assets are being exposed. These 

phenomena should probably be the subject of a deeper study as it may involve overstatement of losses 

or can be part of the increase in volume and quality of the data. The method for adjustment (GDP, CPI, 

etc.), also influences the shape of the curve.    

On Figure 11 it can be seen that losses per capita during 2005 were almost $400 dollar; in a family of 4 

this would represent more than one third ($1600) of the monthly median household income in2005 

(47,084 as per the Census Bureau). In previous years these losses were normally under $150. 

It is worth noting that main causes for economic loss are different than those which are actually causing 

mortality. The most damaging type of hazard in the USA is Hurricane (probably due to the accumulated 

effect of Katrina, Andrew and 

other major disasters. 

Second place is for floods, with 
about 20% of all losses, and 
third comes coastal floods – 
which may be secondary 
manifestation of hurricanes (or 
tsunamis?), and then 
earthquakes. 
 
Major causes of mortality 
(Tornado, winter weather, 
Heat, etc) come much later in 
the list. 
 
This fact is highlighted because 

most of the attention   in DRR is focused on mortality – understandable concern, but in order to have a 
holistic vision of risks asset loss must also be taken into account, especially in an economy where 
apparently mortality vulnerability has been reduced through development, preparation, early warning 
systems and many risk reduction measures. 
 

 
Figure 11. Multi-hazard economic loss per capita (1960-2009).                                   

 
Figure 12. Distribution of accumulated losses by hazard type (1960-2009). Source: Sheldus 
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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 Wales-Outer Ketchika County, in Alaska. This peaceful place in the west coast, 

near the border with Canada is the only county that has no reports of past disasters in Sheldus database. 

The next two counties in the list are also in Alaska, and then Esmeralda County in Nevada stands as the 

county with fewer reports (15) in the 

continental US, and only one casualty. 

Only 8 counties in the US register no fatalities at 

all, but a longer list (365) register a fraction of 

less than one death due to the previously 

mentioned artificial spread of losses when no 

disaggregated information is available. A subset 

of these and many more may have also no 

casualties due to the same reason. 

There are a significant number of counties with 

a far higher number of reports than their LAC-Asia counterparts.  Almost 90% of administrative units in 

LAC-Asia have been affected 50 or fewer times, with 65% having less than 11 records, while about the 

same percentage (84.24%) in the US has been hit more than 100 times, with an average of 191.78 

events per county in the 40 years considered. Whilst these figures have to be taken with caution due to 

the nature of database, on one hand, and probably much better reporting in the US on the other, the 

numbers clearly state the extend and magnitude of the extensive risk in the USA.  

The following maps attempt to present this pervasiveness as well as the dominance of extensive risk in a 

graphical form. The first map 

assigns colors to counties 

based on the number of 

disaster reports. Each color 

class has approximately the 

same number of counties - an 

iso-frequency map.  

High frequencies can be 

visually associated in this map 

with most highly populated 

areas. While frequency does 

not necessarily reflect higher 

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

 LAC-ASIA USA 

Number of loss 
reports 

Number of local 
administrative 
areas 

% Number 
of 
Counties 

% 

0 982 17.9 1 0.03 

1 to 10 2574 46.9 0 0.00 

11 to 20 729 13.3 3 0.10 

21 to 50 647 11.8 48 1.53 

51 to 100 291 5.3 442 14.10 

101 to 1000 260 4.7 2640 84.24 

More than 1000 2 0.04 0 0.00 

Total 5485 100.00 3134 100.0  

Table 10. Number of loss reports in affected administrative units 

 
Figure 13. Multi-hazard iso-frequency map of reports per county, USA, 1960-2009. From 
Sheldus. Background map: Google map (Terrain) 



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 county in the continental US has been 

affected at some point by disasters – the majority being extensive risk events. 

 The second map shows 

accumulated occurrence of 

to intensive risk events – 

emphasizing that this 

classification of intensive 

uses both high mortality (30 

or more fatalities) or high 

economic losses (15 million 

or more in economic losses).  

Intensive risk mortality 

spatial patterns reveal in the 

USA in the same generic way 

it reveal in other countries of 

the sample, concentrated in a few very hazardous, high vulnerable areas: the west coast (earthquake 

risk in California, etc.), Florida and the Gulf coast (Hurricanes) and the cold, highly populated belt in the 

north east tier of states. 

Mortality distribution follows similar patterns although it is slightly more uniformly spread over the 

country than simple frequency.  The 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 or less fatalities accumulated in 48 years – extremely low compared with the municipalities in 

LAC-Asia. Only 125 counties surpassed the 30 casualties for the period.   

  
Figure 15.Multi-hazard map of accumulated mortality per county, USA, 1960-2009. Background map: Google maps. 

 
Figure 14. Multi-hazard map of Number of Intensive Risk reports per county, USA, 1960-2009 
from Sheldus. Background map: Google map (Terrain) 



 

These patterns of distribution are another reflection of the high contribution of extensive risk to 

mortality.  Map in Figure 16 shows accumulated mortality due to intensive risk events. As per the 

definition of “intensive” it appears to be 

concentrated in a very few spots, associated 

with large(r) scale disasters: Florida and the gulf 

coast, the earthquake belt in California, etc. 

Spots on the central tier of states (Oklahoma, 

Kansas, South Dakota) have mostly tornado and 

flooding intensive disasters. Note Katrina is not 

included. 

While most of mortality corresponds to highly 

populated areas (as expected due to high 

exposure) it can be seen there are many areas where this is not true. 

One example is the west coast, where frequency and much of the fatalities occur in highly populated 

areas, but there are also high mortality spots along the coast north of California. These less populated 

counties will obviously have a higher crude mortality rate.  

Similar patterns can be seen along the Rockies and in the central tier of states, lower in population but 

with consistent occurrence of extensive risk events that elevate the overall mortality rate. 

Seen at a state level, California will have a lower mortality rate than Oregon or Washington also along 

the west coast. The states of the diagonal stripe that goes from Montana, North and South Dakota down 

to Arkansas, Mississippi and Alabama show the highest levels of mortality rates, some significantly 

higher than populated states of the east coast like New York, Massachusetts, Connecticut, etc. 

  
Figure 17. Multi-hazard map of Crude mortality rate (accumulated mortality per 100,000 habitants), by state, USA, 1960-2009. Sources: 
mortality from Sheldus; population year 2000 from Census Bureau. 

 
Figure 16. Multi-hazard iso-frequency map of Intensive Risk 
accumulated mortality per county, USA, 1960-2009, from Sheldus. 
Background map: Google maps. 



 
The following mortality rate map at county level provides a more detailed view of these patterns 

(without Katrina, though). 
which lead to the questions 
posed in the GAR in 
relation to the link disaster-
poverty, strongly confirmed 
in LAC-Asia: why are these 
less populated areas 
apparently at higher risk?  
Is this a problem of 
measures of DRR more 
strongly enforced and 
implemented in populated, 
richer areas? Are these 
counties also the poorer 
counties of the country? 
 
Answers to these questions 

are outside of the scope of this document. Preliminary regression analysis were conducted trying to 
relate income or GSPC Gross State Product per capita with mortality rates or economic losses without 
finding any significant correlation at State or County levels. Of course, risk dependency on many factors 
such as the hazard itself, exposure and a number variables affecting vulnerability make hard to establish 
poverty as the only causal variable – causing the statistical regression not work. 

However, a visual representation of mean household income in 2006 shows there are important 
overlaps between the two indicators, especially in the central plains (North and South Dakota, Nebraska, 
Kansas, Oklahoma and Arkansas) where a significant number of counties in the lower limit of household 
income (less than 35,000) show high mortality rates; however, not all cases are similar, such as the case 
of Colorado and Wyoming along the Rockies, where several counties with higher income have also high 
mortality rates.  
 
Nevertheless, the comparison revealed that 220 out of the 302 (73%) of counties with rates greater than 
15 killed per million per year were under the 40,000 dollar income line and 50% under the $35,000. It’s 
worth noting that only 31% of counties of continental USA have income levels below $35,000 and 52% 
below $40,000. Also noticeable the fact that only 18 (6%) of these counties have income over 50,000, 

 
Figure 18. Multi-hazard map of  Crude mortality rate (accumulated mortality per million) per 
county, USA, 1960-2009. Sources: mortality from Sheldus; population year 2000 Census Bureau. 
Background map: Google maps. 

 

Figure 19.  a) Average household income by county in 2006,  b) Counties with Low income and high mortality rate 
Sources: Income and population 2006 from US Census, loss data from Sheldus,  map Google 



taking into account that almost 15% of all counties have such income level.  All these facts strongly 
suggest that the link poverty – disasters may also exist (but perhaps not as strong) in the US and other 
developed economies as it exists in developing countries. 
 
The final set of maps presented here address the spatial distribution of economic losses. Figure 19 
shows the accumulated losses over the period 1960-2008. There is some similarity with the frequency 
map, because it is also evident there are concentration of losses in populated areas.  
 
One caveat: it seems there may be data issues with Georgia; the map shows a high discontinuity with 
the neighbouring states. This may simply be a consequence of how data is artificially spread over 
counties, combined with an actual lower incidence of losses within the state compared to its neighbors, 
severely hit by hurricanes and many other disasters.  As the database improves and becomes more 
targeted these discontinuities should become smoother.  
 

Nevertheless, while there is a 
degree of correlation at state level 
between mortality and losses 
calculated with a statistical analysis, 
(r2=0.35), the same correlation is 
not found with a regression at 
county level (r2=0.06). 
  
 This confirms there is no strong 
relation between the two types of 
impacts, fact that was already 
established when looking at the 
types of events that are driving the 
mortality losses and those types 
that are driving the loss of assets. 

 
Now, despite there is no strong  mathematical correlation it is visually apparent that there seems to be 
at least some overlapping of the counties in the high rank of both rates – again the central tier of states.  
 
Similarly to mortality rates, the map of losses per capita shows that populated counties (probably also 
richer ones) suffer less in proportion. The location of the highest economic losses per capita also loosely 
coincide with the higher mortality rate counties and with the set of lower income counties.  
 
A closer look to the numbers indicate that there are 442 counties with a loss rate or more that 150 
dollars per capita per year, with average income of 36,494 dollar per year. Out of these 442 counties,  
203 (45%) are below the 35,000 dollar per year line, and 315 (71%) are below 40,000 dollar income, 
figures that closely resemble those obtained when looking at mortality rates. 
 
As conclusion, the relation economic losses and poverty could be also something to be looked in future 
studies with more details. 

 

Figure 20. Multi-hazard map of absolute accumulated economic losses per 
county, USA, 1960-2009. 



 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The last map of this document simply reminds the reader of the nature of intensive risk: concentrated in 
time and space and with high impact. The map shows the large share of the overall losses coming  from 
this type of risk in the USA (67.24 %) is located in a relatively small fraction of counties and shows how 
intensive risk brings the majority of affected areas to the higher classes of historical risk. The relation 
intensive risk disasters – low income counties is also apparent in this map. 

 

 

 

  

 

 

 

 

  

 
Figure 21. Multi-hazard map of economic losses per capita per county per year (‘crude economic loss rate’), 
USA, 1960-2009.  Sources: Income and population 2006 from US Census, loss data from Sheldus,  map Google 

 
Figure 22. Multi-hazard map of Intensive Risk Accumulated losses per capita per county, USA, 1960-2009 
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Appendix A 

 Mortality thresholds for USA calculated using event-aggregated data 

Accumulated 
deaths 

Class 
Interval 

USA: 
FATAL 
events Slope 

Accumulated 
reports 

% accumulated 
reports 

                 -            

          5,260.99                  1  2.10%      0.0210                  5,279  57.14% 

          8,844.86  2 59.30%      0.5720                  7,126  77.13% 

        11,079.24  3 78.50%      0.1920                  7,897  85.47% 

        13,690.94                  5  90.20%      0.0585                  8,509  92.10% 

        15,181.52                  7  93.90%      0.0185                  8,749  94.70% 

        16,621.53                10  96.10%      0.0073                  8,915  96.49% 

        18,368.07                15  97.80%      0.0034                  9,055  98.01% 

        19,935.82                25  98.80%      0.0010                  9,134  98.86% 

        22,218.09                50  99.50%      0.0003                  9,199  99.57% 

        23,432.52                75  99.70%      0.0001                  9,218  99.77% 

        23,712.38             100  99.70%                -                    9,221  99.81% 

        25,911.19             250  99.90%      0.0000                  9,235  99.96% 

        27,531.05             500  99.90%                -                           -    100.00% 

                       -            1,000  99.90%       

          2,500  #N/A       

          5,000  #N/A       

          7,500  #N/A       

        10,000  #N/A       

        15,000  #N/A       

       0.0007  Fatal events with asymptotic fatality < 0.1% slope 

  25 USA -specific threshold – with physical event aggregated dataset 

    GAR 2009 Threshold from 12 LAC/Asian countries 
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Appendix B 

Katrina Figures 

Katrina Deaths by state Extensive Intensive 

Alabama 2 2 
 Florida 14 14 
 Georgia 2 2 
 Kentucky 1 1 
 Louisiana 1577* 346 1231 

Mississippi 234 57 177 

Ohio 2 2 
 

    Total 1832 424 1408 

Missing 705 
  

*Includes out-of-state evacuees counted by Louisiana 

 

Mississippi   

Adams County: reported 2 deaths. 2 

Forrest County: reported 7 deaths. 7 

Harrison County: reported 126 deaths. 126 

Hancock County: reported 51 deaths. 51 

Hinds County: reported 1 death. 1 

Jackson County: reported 12 deaths 12 

Jones County: reported 12 deaths. 12 

Lauderdale County: reported 2 deaths 2 

Leake County: reported 1 death 1 

Pearl River County: reported 17 deaths. 17 

Simpson County: reported 1 death. 1 

Stone County: reported 1 death. 1 

Warren County: reported 1 death. 1 

Total 234 

 

 


