
Extensive Risk Analysis For Asia
The majority of mortality and economic loss would appear to be concentrated in very few mega-disasters.  An analysis of the EM DAT database carried out for Disaster Risk Reduction2000 Global Review indicated that between 1975 and 2005, 82% of the 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.

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 Reduction2000 Global Review 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, mainly because individual events are not associated with spectacular manifestations of mortality and economic loss.  

Extensive Risk is associated to:

· large numbers of frequently occurring hazard events, in particular smaller scale events of climatic origin such as floods, flash floods, storms, fires, landslides, mudslides etc.

· highly localized impacts on particular concentrations of population and economic assets dispersed over extensive areas 

· high levels of vulnerability but with very specific local characteristics
Extensive risk can be defined relative to a given level of observation and resolution. From this perspective, from a global level of observation and a national level of resolution, the impact of a major natural hazard such as a cyclone is viewed as a single manifestation of intensive risk.  From a national level of observation and a local level of resolution, the same event could be seen as a complex pattern of extensive risk with multiple small impacts of different characteristics spread over a large territory.

Operational definition of “Extensive”  and “Intensive”  for this study

So, for the objectives of this study, we will define three mutually exclusive subsets of events corresponding to Intensive and Extensive risk and non-relevant records.  

A discussion that followed the Extensive Risk workshops in Cali, Colombia and in Bangkok, Thailand triggered the research on approaches to define the Extensive and intensive risk sets. One of them is described in the document “Sobre Riesgo Intensivo y Riesgo Extensivo ” by Fernando Ramirez. Another approach was based on a simplified version of the methodology described by Omar Dario Cardona et all in the paper “Impact of Small and Moderate Disasters in Colombia”. Results from this second approach were recorded in another document, “Outlier methods applied to Extensive Risk”.

The most interesting fact of these approaches is that all of them identify basically the same set of events as being “intensive” or “extensive” based on different techniques that try to reflect the fact that losses are concentrated in few events. Another important fact is that in all of them some sort of arbitrary threshold has to be defined in order to separate the sets; this threshold can be expressed in various ways such as a specific value of losses, a deviation from the mean, a value of statistical relevance, etc., but is always an arbitrary number.

The first step on each database is the creation of three mutually exclusive subsets that conform Extensive and Intensive risk realization. In the database these sets may be implemented for example by means of a new variable “Disaster Type’. 

· Non relevant events:  events which are not considered under this study (i.e. technological, accidents, epidemics, etc) and all those events without any quantitative effects recorded (for example those that have only checkmarks set for occurrence of mortality or damage to housing but without the numeric value) or those with effects that are not considered by this study (for example damages to roads, or hospitals).

·  “Extensive” and  ‘Intensive” sets: these will be identified by the compliance with the established threshold.

The criteria for an event being part of the “Intensive” subset, which will be used in the remainder of this document, will be as follows:

· Dead people: more than 50 people

· Destroyed houses: more than 500 houses

The “Extensive” risk events set is then defined as all those who aren’t intensive but are relevant.

Is important to state here that the great majority of these “Intensive” events will be related to large scale disasters but there is the possibility of very few being related to figures that are not reliable, due mainly to the nature of the information sources and the large amount of information moved during the research, in different countries and by different teams. Every effort has been made to assure the quality of the data is the best possible. 
Another important caveat is the set of large events that once disaggregated have no records with effects above the thresholds limit; the aggregated event may be seen as intensive but as part of the overall philosophy stating the concepts of “Extensive” and “Intensive” are intimately related to the level of observation and the resolution of the records these disaggregated events will remain on the “Extensive” side.  

These bounds will common fo all countries of the study and/or for the entire set of countries being studied; the exercise made with data in both continents show this measures are relevant and can be considered appropriate for the current study. 

Event types that will be considered for analysis:

	Climatological
	Geological

	Alluvion
	Earthquake  

	Drought 
	Tsunami

	Electric Storm
	Eruption

	Flash Flood
	

	Flood 
	

	Frost
	

	Hail Storm
	

	Heavy Rains
	

	High Tide
	

	Hurricane
	

	Landslide
	

	Snowstorm
	

	Cold wave
	

	Heat wave
	

	Storm
	

	Windstorm
	

	Fire
	

	Forest Fire
	


General presentation of data used in Asia report

This report is mainly based on the Disaster Loss Databases that have been built by local governments of 4 countries (India, Sri Lanka, Nepal and Iran) in coordination and with the support of UNDP.  In the case of India databases for two states were used, Orissa and Tamil Nadu, representing about 10% of population of the entire country.

These databases typically cover a time span of 37 years (1970-2007) though some of them go further back in time (such as Iran’s database). Tamil Nadu only covers up to 2006 and with Sri Lanka started collection of data in 1976. 

The number of records for the last three years varies in the database of Orissa due to fact that only official data was recorded during this period as opposed to the previous years where media sources were also taken in to account. This means a number of small events (which would otherwise be part of the “Extensive” risk set)  have not been recorded. However, all of these events have ‘robust’ indicators making all of them part of the set of studied records. This set has a very uniform distribution making the set consistent for the study up to 2007.
The following tables summarizes the numbers on each database:

	Country
	
	Records
	Deaths
	Injured
	Missing
	Houses Destroyed
	Houses Damaged
	Victims
	Affected
	Relocated
	Evacd.

	Tamil Nadu 
	
	13,613
	6,707
	5,525
	3,106
	233,956
	924,458
	9,417
	5,762,633
	6,929
	466,766

	I.R. Iran  
	
	10,505
	146,415
	82,170
	2,532
	138,079
	322,774
	869
	2,676,524
	444,310
	504,925

	Nepal 
	
	15,328
	27,248
	54,197
	2,982
	196,890
	147,667
	4,792
	4,765,052
	78,412
	24,506

	Orissa 
	
	10,072
	50,803
	85,868
	1,556
	1,199,004
	2,626,365
	978,059
	79,775,240
	0
	12,305

	Sri Lanka 
	
	8,660
	34,494
	24,539
	4,425
	238,661
	328,739
	0
	17,051,257
	0
	162,229

	TOTAL
	58,178
	265,667
	252,299
	14,601
	2,006,590
	4,350,003
	993,137
	110,030,706
	529,651
	1,170,7


Table 1.  Summary of all records of disaster databases in Asia.
	Country
	
	Records
	Deaths
	Injured
	Missing
	Houses Destroyed
	Houses Damaged
	Victims
	Affected
	Relocated
	Evacd.

	Tamil Nadu 
	
	11,718
	5,280
	4,817
	3,105
	233,633
	923,639
	9,417
	5,753,375
	6,929
	466,733

	I.R. Iran  
	
	1,218
	137,185
	70,960
	2,490
	138,013
	322,541
	864
	2,676,134
	444,272
	504,925

	Nepal 
	
	9,149
	10,567
	11,366
	2,540
	195,780
	147,070
	210
	4,330,340
	77,263
	21,691

	Orissa 
	
	6,718
	29,868
	13,204
	1,204
	1,198,954
	2,626,365
	962,822
	79,520,069
	0
	12,305

	Sri Lanka 
	
	2,886
	34,494
	24,539
	4,425
	238,661
	328,739
	0
	17,051,257
	0
	162,229

	TOTAL
	31,689
	217,394
	124,886
	13,764
	2,005,041
	4,348,354
	973,313
	109,331,175
	528,464
	1,167,883


Table 2.  Summary of GAR relevant records of disaster databases in Asia.

A few facts arise very quickly from these numbers:

· Iran is by far the country with the highest number of mortality losses. As it will be shown later, this is due to the concentration of intensive geological events.

· Orissa and Tamil Nadu have the highest numbers of housing losses. These losses are related to ‘Extensive’ risk climatic events.

· The regions with the highest number of records (Tamil Nadu and Nepal) are also the countries with lowest mortality.  As it will be shown, this is also due to a large number of ‘extensive’ climatic-related events.

Testing of Hypothesis

H1: While mortality and direct economic loss risks are intensively concentrated, risks to livelihoods are more extensively distributed in both time and space.
There are two dimensions in which these losses are concentrated, over time and over space. We will try to show that ‘intensive” risk events occur rather rarely and without a uniform pattern of occurrence, either in time or space.
To look into the concentration on time easiest way to show how mortality is concentrated in large events is by means of a histogram chart that will picture the losses by a certain unit of time, one year in the case of the charts below. The first of the charts will show the total number of reports per year, and the second the total mortality losses per year in the same period:
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Chart 1: Total number of reports – 5 Asian regions (only relevant records) 
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Chart 2: Total number of Deaths – 5 Asian regions (only relevant records)

As it can easily seen the two charts have nothing in common. Each of the peaks of the second chart denotes the occurrence of “intensive” risk events: earthquakes in Iran, the super-Cyclone in Orissa, the tsunami in Tamil Nadu, etc. Each bar is composed of its country components, so is easy to see that each high bar corresponds roughly to one country (one exception is 2004 Tsunami event, which affected Tamil Nadu and Sri Lanka).
If one tries to look into each country a chart like this will show:
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Charts 3a, 3b: Total number of Deaths – Orissa state and Iran (only relevant records)
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Charts 3c, 3d: Total number of Deaths – Sri Lanka and Tamil Nadu (only relevant records)
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Chart 3e: Total number of Deaths – Nepal (only relevant records)
As can easily be seen, the “intensive” concentrations are extremely apparent in all countries except in Nepal, where there are no major scale events recorded, and even in this case a set of medium scale events produce peaks in the chart.

The second criteria used to define “intensive” and “extensive” risk was the number of houses destroyed per record. Using the same technique, a chart shows that damages are much less concentrated in time due to large scale events:
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Chart 4: Total number of Houses Destroyed – 5 Asian regions (only relevant records)

An eager reader would also ask what the correlation between mortality and losses of houses is. A formal statistical procedure  reveals very low correlation (a correlation coefficient of less than 0.05) with the events corresponding to “Intensive” risk. [HERE:  run correlation on all recors].  A visual examination shows that only the peak of housing losses corresponding to the losses in 1999 (due to the Orissa cyclone) has a corresponding peak in the mortality chart.
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As conclusion we can state that while the characteristic of being concentrated in time is true for both types of losses the sets of events that cause each type of loss is mostly disjoined with some events being part of the intersection. We will try to determine later in this document is there is a correlation of each set with other aspects of  the disasters (being climatological or geological, for example).

As expected all damages and losses were concentrated in large scale events, especially mortality.
· Mortality is very concentrated in three cyclone events (1971, 1987, and 1999), the Tsunami event and a series of large earthquakes in Iran.
· However is interesting to see in the charts that economic loss peaks (except damages in 1999, due to the super-cyclone) do not always coincide.
· Losses in housing sector have a peak in 1982, result of a combination of a large number of Fire events and a Cyclone event.

Now, these charts show clearly no patterns for the occurrence of “intensive” risk events, as they are scattered over time. What happens with what we have called the “extensive risk”?

A simple technique can illustrate how the two relate, compare and coexist. This technique consists on magnifying artificially the size of these small bars that can barely be noticed between the peaks of large losses.  The main idea behind doing this is showing that while the effects of these “extensive” events is much smaller in relative terms when compared to the “intensive” events, they are still relevant and important in absolute terms. It will be shown also that the accumulated effects of these “small” events are also relevant.

A very good and mathematical way of doing this is by using a logarithmic scaled version of these charts. These give more prominence to the underlying extensive risk effects:
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Chart 5: Total number of Deaths Logarithmic – 5 Asian regions (only relevant records)

[image: image11.jpg]12754
sura
e

" Houses Destrayed

o

200

156
a

10

Wiz s s st lws sw e me mm o w1 w0 2 s aw





Chart 6: Total number of Houses destroyed - Logarithmic – 5 Asian regions (only relevant records).
These charts show that below the high peaks of large scale events a continuum of small and medium events is producing large amounts of damage. For example, in the case of these 5 Asian regions the ‘extensive risk” mortality was between 250 and 400 persons per year,  between 8.000 and 20.000 houses where destroyed every year and agricultural losses were usually above 20.000 hectares per year.
One of the main objectives of conducting this “Extensive” and “Intensive” risk research is to bring attention from the international community, the governments, the communities and in general to the all involved in Disaster Management to the high importance and weight of the impact of “small” and “medium” disasters which are the basic component of “Extensive” risk.

In order to show this the reader will find below separated time series for accumulated losses, which clearly show the expected behaviour for Intensive and Extensive patterns: steep increases in accumulated losses on large scale events with a ‘ladder’ shape curve and a smooth and continuous growth on the extensive risk curves.
What is important to note is that despite a good possibility of under-registration of losses the accumulated losses for the extensive risk are about 10% to 30% of those in IR for mortality and houses destroyed (because that was how the set of Extensive and Intensive sets were defined and constructed).

Also and most importantly the databases for these 5 countries register that the losses in houses damaged by extensive risk events are approximately the same or higher as those caused by intensive events, on one hand and are equal or higher in number of houses destroyed. 
	Mortality (extensive):
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	(Intensive):
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	Houses destroyed (Extensive):
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	(Intensive):
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	Houses destroyed (Extensive):
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Spatial distribution of extensive and intensive risk
The hypothesis and the way the extensive and intensive risk sets were defined and constructed suggest in advance that it is expected to have a much wider distribution of damages and losses due to “Extensive” risk and that risk ‘Hotspots’ (places where realized risk has concentrated) can easily be spotted just by showing the accumulated losses per geographical unit.
However, there are some interesting questions: will be there identifiable patterns of loss or in another words will extensive losses be distributed evenly?  If not, why and how?  Are different types of loss distributed in the same way? Will the extensive risk patterns be similar to extensive risk ones? If this is the case the knowledge about extensive risk could be extremely useful as to provide proxy indicators of risk.

The following pages will show six maps per country/state showing the distribution of a) the number of deaths b)  houses destroyed and c)  houses damaged by extensive and intensive risks. Some of the conclusions that can be drawn from these maps are:
· As expected, extensive risk events are present in the majority of geographic areas of the countries (this is the ‘extensiveness in space’). Realized intensive risk hotspots are clearly differentiable.

· Except in the case of Sri Lanka, where most of the intensive risk is due to the impact of the tsunami and distributed over the coastal districts, the maps seem to suggest a strong relation between intensive risk and extensive risk; the patterns are very similar, showing that geographical areas that suffered higher losses due to extensive risk are more or less the same that suffered intensive risk events. This is an extremely important conclusion that should probably be look closer and with statistical measures that could establish these correlations.
· The maps also suggest a very interesting in that intensive risk hotspots are different for each of the losses: mortality is concentrated in different places than those with housing sector affected.

· Building comparable scales for Houses Destroyed and Houses damaged was not always possible. The reader will find that damaged houses losses are in three out of 5 cases much higher (in number of houses) that losses due to destroyed houses. Exceptions were Orissa and Nepal, where most the damage to houses came from fires which usually completely destroy the building. This is a sign of extreme vulnerability to a specific type of disaster.

Spatial Distribution of Accumulated Losses 
	IRAN

Intensive events
	Extensive events  (same scale)
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	Mortality

	[image: image20.png]Y
S4

Vﬁ%“ 7 S "gf’%
ol
(v~
2

Lo

¥ )
TigN
s

'3

(N

&





	[image: image92.jpg]s

B

2w

1aa016

7a0e

= RN-RIran
= O-Ories

= e Nepal
LS Lanka
T Tl Nadu

Wiz s s s G s mw e me mm o .9 . w0 2s s aw




[image: image21.png]




	Houses Destroyed
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	Houses damaged


	NEPAL

Intensive events
	Extensive events  (same scale)
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	Houses Destroyed
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	ORISSA, INDIA
Intensive events
	Extensive events  (same scale)
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	Houses Destroyed
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	Houses damaged


	TAMIL NADU, INDIA

Intensive events
	Extensive events  (same scale)
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	Houses Destroyed
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	SRI LANKA

Intensive events
	Extensive events  (same scale)
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	Houses damaged


Orissa Maps with density of losses

A set of similar maps has been constructed showing density of losses for the state of Orissa, where the losses are divided by population producing the same indexes (mortality, housing losses, agriculture).

The density maps should still clearly identify hotspots but (as expected) are flatter in the case of extensive risk. The mortality map shows approximately the same density for all districts.

Accumulated Normalized Losses Spatial Distribution for Orissa
	Extensive AND Intensive events
	Only Extensive  (same scale)
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	Losses in Housing sector
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	Losses in Agricultural sector


Numerical Support:
· Distribution analysis:
This analysis outputs a visual representation of the frequency distribution of each of the considered effects of the events. 
This statistic is represented visually by a frequency histogram in which each segment is the number of all events of certain size.  A discussion about the shape of the found distribution follows.

In the case of Orissa ALL relevant events are Climatic; there are only 6 very small events NON-climate related.  Some other events are not relevant for the extensive/intensive risk (i.e. epidemics, accidents, technological, etc.)

VARIABLE:  mortality
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VARIABLE:  Housed destroyed + affected
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VARIABLE:  Agriculture
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H2: A significant proportion of total livelihood losses are not adequately documented in existing global disaster databases
Following on from and complementing the previous hypothesis, this analysis would explore the extent to which both the mortality and livelihood losses documented in the national disaster databases are represented in the global EM-DAT database.  
This would take advantage of a simplified version of the methodology already tested in 2002, which consisted in identifying common events in EM-DAT and DesInventar (aggregating DesInventar registers to correspond to EM-DAT events).  Doing the same for 15 countries would be out of the scope of this exercise so the proposed approach would only attempt to compare total numbers for both datasets. 
The original study showed that while mortality figures are approximately the same (basically because of the nature of the global datasets which focus mostly on intensive risk events) the difference would be basically the contribution to losses of extensive risk events, which are below the threshold of observation and recording of these global datasets.
This analysis would give absolute figures of losses that are not documented globally but which it is expected may represent a significant proportion of risk at the national level, especially in the side of economic losses.

The analysis here will be done using aggregates of nationally aggregated data from DesInventar and EM-DAT; an attempt will also be made as well with global figures per groups of events (i.e. all floods, earthquake, etc.).

A second analysis may be also attempted aggregating all events in the national sets that comply with the global dataset criteria (i.e. 10 killed, 100 affected).  While the thresholds imply there should be less data for the national datasets due to the disaggregation of events this would make a fairer (whilst not completely accurate) comparison.

Affected in the national datasets will be computed as number of persons per household times the number of houses damaged or destroyed plus a small percent of the affected figures on the national datasets (10%).
H3: Extensive risk is largely associated with small-scale climatic hazards. 

In this analysis the documented mortality and livelihood losses in the databases are divided between those associated with geological hazard and climatic hazard (see final classification ahead in this document).  For the purposes of this analysis landslides will be classified as climatic hazards, though usually they combine both climatic and geological factors.

In order to validate this hypothesis a series of pie charts showing the composition (in terms of types of events) of each of the extensive and intensive risk event sets.

As the reader will see, the data is the databases seem to strongly support this hypothesis; not only that, but the data also seems to suggest that other than mortality most of the losses are also caused by climatic events in the intensive risks event set.  

Iran:

Iran is a very special case as most of the recorded disaster events are related to earthquakes. Intensive risk in Iran is very high in all terms (mortality, houses destroyed and houses damaged) and is definitely linked to geological events.
Extensive Risk:  only 11.3 percent of Mortality in the extensive risk set is due to geological events. The rest (88.7%) is produced by extensive events. Same can be said about house damaged losses in extensive risk events.  However, completely destroyed house losses are still mostly of geological origin though the proportion is not as overwhelmingly high as with intensive events.
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	[image: image60.jpg]262419

102059

= EARTHOUAKE (37290)
= FIRE (1020)

= FLOOD (2323)

= LANDSLIDE (465.0)

5 639%)





	[image: image61.jpg]= EARTHQUAKE (153655
= FLOOD (2800.)

153658 (3521 %)

2500 (173 %)



Houses damaged
	[image: image62.jpg]255 0.18%)

46553 (2203 %) = EARTHQUAKE (46569,
= FIRE (2350

= FLOOD (113260.0)

= LANDSLIDE (12.0)

2001%)






Nepal:

The case of Nepal is probably the opposed to Iran;  there are very few and much less strong intensive events. Most of the risk is extensive. As the hypothesis proposes, extensive risk in Nepal is mostly from climatic hazards. Only 1% of mortality is due to geological hazards. There is a caveat though: the most lethal of the events in Nepal, landslide could be in some cases of geological origin. To be consistent with the rest of the study landslides are considered here to be of climatic origin.  

As interesting fact, in Nepal the climatic events are also the mayor cause in the intensive risk sets for the three types of damage considered . 
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Orissa:

In the case of Orissa, both Intensive and Extensive Risk datasets are composed exclusively of climatic hazards, as there are practically no Geological events recorded in the database.
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Mortality due to both types of risk
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Houses destroyed due to both types of risk

Sri Lanka:

The case of this country would be the same as Orissa if the Tsunami had not happened. Intensive risk mortality in Sri Lanka is largely composed by the Tsunami event effects plus a few climatic events. There is no seismic or volcanic hazards in the country that would otherwise change the composition of the risks.

The other type of intensive risk losses surprisingly are not of mostly geological origin; only 30% of houses destroyed and 33.6% of damaged are the contribution of the Tsunami event, and the remaining 70% is caused by climatic hazards.
As in the case of Orissa all of the extensive risk loss in Sri Lanka is caused by climatic hazards as the hypothesis proposes. 
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H4: Climatic related extensive risk is increasing over time and extending in space 

In this analysis, both the number of climatic records in DesInventar as well as the losses associated with those events will be analysed as time series, again compared to losses associated with geological hazards.  It is expected that both the number of climatic hazard events as well as the losses associated with those events is increasing far faster than the number of geological hazard events and associated losses.
The following charts show the behaviour of several types losses due to extensive and intensive risk in these 5 Asian regions; a linear regression (a dotted straight line) shows the trends on each case:

Then a set of charts show the behaviour of losses due to Extensive climatic events.
	Mortality (extensive):
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	Houses destroyed (Extensive):
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	Houses affected (Extensive):
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Trends of extensive risk originated losses are very clear. There is a clear tendency to increase in the mortality losses. The losses in housing sector are also all increasing except in the case of Orissa, where the number of houses destroyed have a slight tendency to decrease. A study conducted in the state [Chavali 2002] showed that the reduction in losses were mainly caused by the change in construction patterns in the past 30 years that made the housing sector less vulnerable to fires.  This is a very good example of the benefits of vulnerability reduction.

In the side of intensive losses the trend seems to be also to increase, except a very interesting case, Iran, where the mortality seems to be slowly decreasing in large scale disasters. This may be also a case of vulnerability reduction. In any case, the reader has to exercise much caution when looking at these trends, as the number of measures is very low giving low statistical confidence value to the regression.

It would be also interesting to analyze these trends independently for specific periods as decades. One could expect the last decade trends may be more dramatic than in previous decades.
The examination of the Climatic events alone does not change very much what has been stated so far:  given the fact that most  (if not exclusively all) of the extensive risk set is composed of climatic events it is not surprising that the shapes of the charts and of course the trend to increase in all of them remain unchanged. The exception of houses destroyed decreasing in Orissa remains also (less vulnerability to fires).

	Mortality (extensive, climatic):
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	Houses affected (Extensive, climatic):
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H5: Climate related extensive risk is becoming less predictable  
Different kinds of climatic related hazard events have different seasonal distributions.  An average seasonal distribution of different climatic hazards could be constructed from each national DesInventar database together with mean values for each kind of hazard

It would be expected that if climate change is influencing climatic hazards, the number of individual events that deviate from the normal seasonal distribution would increase over time.   This could be represented as a measure of deviancy per hazard and for different time periods (for example 5 –year periods).

H6: Urbanisation and environmental degradation are key drivers of extensive risk patterns
This analysis examines the loss patterns manifest in the DesInventar databases with data on population and urbanization.

The analysis made here includes an identification of how many events in DesInventar occur in urban areas and what proportion of different kinds of loss can be characterized as urban.  
Surprisingly enough in the case of Orissa  rural losses seem to be much higher that urban losses. The second part of the 
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Distribution of Mortality losses on Urban and Rural areas (prorating method)
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Distribution of Housing sector losses on Urban areas (prorating method)

Distribution of Housing sector losses on Rural areas (prorating method)

NOTE:  in the previous maps the losses were calculated as a prorate of the overall loss:
Lu=   L * Pu / P

And 

Lr=  L * Pr / P

L= total losses; Lu=Urban losses; Lr=rural losses

P= total population; Pu=Urban population; Pr=rural population

This is a very rough approximation based on the assumption that losses are directly proportional to population.
Analysis Standards.

(a) Study Period:  1970-2007.

(b) Resolution: Municipal or equivalent.

(c) Events

Selected for analysis:
	Climatological
	Geological
	Fires

	Alluvion
	Earthquake  
	Fire

	Drought 
	Tsunami
	Forest Fire

	Electric Storm
	Eruption
	

	Flash Flood
	
	

	Flood 
	
	

	Frost
	
	

	Hail Storm
	
	

	Heavy Rains
	
	

	High Tide
	
	

	Hurricane
	
	

	Landslide
	
	

	Snowstorm
	
	

	Cold wave
	
	

	Heat wave
	
	

	Storm
	
	

	Windstorm
	
	


Excluded
	Epidemic 
	Plague  

	Accident
	Pollution

	Biological
	Struct.Collapse

	Explosion  
	Boat capsize

	Leak/Spill 
	Animal Attack

	Other  
	Litoral

	Sedimentation
	Unknown

	Panic  
	Other


Events outside of these two lists are also excluded.

Effect Variables to be considered for the Analysis:

Mortality
Injured

Destroyed houses

Partially destroyed houses

Hectares of crops


