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Part 1: A critical view about General Information 
on Disaster Risks in India

People Affected, Killed and Economic Damage
We clearly see that even though 

earthquakes demanded the highest number 
of victims, the economic damages are 

highest for floods and storms (cyclones). 
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Maps of the Earthquake and Cyclone Risk 
Scenarios in India 

The OCHA risk map (right) illustrates India's 
exposure to seismic, volcanic and 
tropical storm hazards. There are quite 
some useful explanations in the “fine print”
One would say that this map is quite 
transparent regarding the definitions.  And 
still you can have a closer look: Earthquake 
risks on this map are calculated for a 20% 
probability over 50 years, i.e. one 
earthquake of that intensity will occur every 
250 years. The storm risks on this map, 
however, are calculated for a 10% 
probability over 10 years, i.e. one storm of 
that intensity will occur every 100 years. 

The first map (left) tells us something about risk zones for earthquakes. The map 
shows five risk zones, the darker the colour, the higher the earthquake risk. You 
can also see that in general higher risk zones are those close to one or several fault 
or thrust lines.  The map also displays where earthquakes have occurred in the past 
and indicates their strength the earthquakes of this map refer to.
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Maps of Flood Waters in India

This map (above) is not a hazard or risk map but in fact a situation 
map, as it relates the particular situation of the 2008 floods in parts of 
India (and Bangladesh). It not only shows the major occurrences as 
coloured areas on the map, but also as but also lists the flood covered 
surface by district as a table. 
The map (right) relates the risks of flood to the states of India. It 
displays the risk by colouring green the flood prone state and does not 
distinguish different risk levels within a state. According to the map 
designer, a state is either flood prone or not. You will have noticed that 
this map does not much information about the criteria used for 
determining whether a state is flood prone or not. 
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Frequency and impacts of disasters in India: A 
comparison This data base comprises data on disasters 

worldwide. We will look at the last 30 years 
of disasters in India.
The information on natural disasters 
presented here is taken from EM-DAT: The 
OFDA/CRED International Disaster 
Database. In order for a disaster to be 
entered into the database at least one of the 
following criteria has to be fulfilled:

• 10 or more people reported killed
• 100 people reported affected
• a call for international assistance  
• a declaration of a state of emergency

Our goal is to identify the highest damages 
done by disasters, rank them according to 
frequency and impact and relate natural to 
industrial disasters in this respect.
Like all data sources, the information have to 
be taken in with caution, what is written on 
paper (or electronic devices) is not always 
true, sometimes not even close to the truth. 
But if the information is deficient or 
incomplete, we have to improve the situation: 
provide access to better information and 
better analysis. This is one of the purposes 
of the paper / presentation.
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Comparing Information
If we look at the man-made 
disasters we find that another 
doubtful figure is the one on 
transport disasters because there 
were certainly more accidents in 
the last 30 years than the ones 
listed in the EM-DAT database by 
CRED. However, taking into 
account the above given definition 
of disasters (i.e. more than 10 
killed), the figures of EM-DAT 
might make more sense. 
Especially many road accidents 
might claim smaller number of 
casualties than 10 and all other 
accidents do not enter the data 
base.
Comparing this to another national 
Source: “The National Crime 
Records Bureau, Delhi”, will give 
much higher and comprehensive 
figures
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Conclusion from Part1

Floods are front-runners in all categories (i.e. people killed):
Only earthquakes have higher frequency and the higher damages, in number of people killed compared to floods 
and floods rank third for the number of people affected by this disaster compared to others

Earthquakes claimed the highest number of victims and it ranks fourth as of damage-impact as compared to other 
disasters. 

Drought affects the highest number of people but claims relatively less damages and lives. 

Cyclones are also front-runners in all categories, second in frequency, third in casualties and damages (but might 
rank second if other storm damages are added) and fifth in rank of people affected

Other disasters like Landslides or Epidemics occur quite often (fifth and fourth in frequency) but claim in total 
less victims and damages

Hazard maps and summary statistics have shown us that they can be good tools to gather information about 
hazards quickly. It is essential however, that the statistical information is well labelled and definitions are explained 
so that the reader knows where the data comes from and realizes the underlying concepts. The analysis also 
shows the limits and inadequacy of several maps.
Hazard maps would tell only half the story; they usually do not include the cause for the hazard (i.e. fault lines for 
earthquakes or yearly precipitation for floods) and would ignore the frequency and intensity of events in the past. 
The risk of industrial disaster might increase with progress and industrialization. Sticking to the current results the 
comparison shows us something similar to the summed up graphics of the first part:



11.06.2012 9Improve Disaster Management with the help of fact based information                       
Klaus Röder / Consultant

Part 2 Comparing information on Disasters and 
their impact for some States in India and what they 

can tell us about Disaster Risk Management.

Selected areas of disasters in India and their frequency, impacts and reactions
In this part we will look at the risk and frequency of past disasters under regional aspects, as expressed by 
statistical information. 
Which disasters had occurred at the highest risks or outside the risky periods, which ones affected people the most 
and which caused the most economical damage and which effects were probably mitigated by preparation and 
foresight. 
In this part will hint at regions with best practices to cope with disasters in the past. Here we will again consult 
available statistical information on prevention, mitigation, response and recovery in selected areas 

The approach in this module will be to look at the fact based information sources in risk prone states. Since it will be 
difficult to take all 28 Indian states into consideration, only few risk prone states will be selected and the risks in these 
states will be assessed in some detail without being able to go too much into detail. More important still will be a 
historical view on action and DRM processes in these states during and past disasters.

We will look at
• History and impacts of cyclones in Andhra Pradesh, Orissa and Tamil Nadu
• History of disasters and earthquakes about Gujarat
• About Earthquakes, Flood and damages in Himachal Pradesh
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History and impacts of cyclones in Andhra 
Pradesh, Orissa and Tamil Nadu (1)

All Graphs contain linear 
trend lines, showing in 
simple form how numbers 
developed over the years. 
Here all the trends seem 
to increase, in the case of 
TN due to one event with 
high impact in 2005
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History and impacts of cyclones in Andhra 
Pradesh, Orissa and Tamil Nadu (2)

The case for Orissa is more diversified. 
There seems to be an increase in 
cyclone frequency with severe 
damages. The number of Houses 
destroyed is often higher than the 
number of houses damaged (!)

Can you use these statistics for any 
Disaster Risk Management activities 
and how? The use is limited because 
the statistics available do not allow 
diversifying the damages (like crop 
losses)
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History and impacts of cyclones in Andhra 
Pradesh, Orissa and Tamil Nadu (3)

A slightly different selection of graphs has been 
created for Andhra Pradesh: The simplified graph of 
the results  in AP show Cyclones Damages and 
Impacts as before but  allow (due to availability of 
data) to diversify the damages in hectares of crop 
area and financial loss in  Rupees.

The frequency of cyclones increased 
The number of people affected by cyclones in AP 
over the last 30 years increased 
The economic losses by caused by cyclones in AP 
over the last 30 years also increased 

But (as you will see in the next graph):
The number people killed by cyclones in AP over the 
last 30 years decreased 
The crop areas damaged by cyclones in AP over the 
last 30 years decreased
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History and impacts of cyclones in Andhra 
Pradesh, Orissa and Tamil Nadu (4)

Conclusion from this comparison:
It can be concluded that the files and graphs 
mentioned show in brief positive results as far as 
Disaster Management is concerned. 
The reasoning, is that even though the number of 
people affected increased, the number of 
casualties decreased. The same is true of Crop 
damages. These decreased over the last 30 years. 
However the economic losses increased but this 
might reflect inflation figures, the monetary data 
have almost certainly not been inflation adjusted. 
Moreover the data do not indicate if rising 
economic losses are due to development and 
increasing costs of infrastructure. Even though the 
reasoning is rather superficial : As a hypothesis 
only as a first assumption, based on these data 
one can deduct, that the effect of Disaster Risk 
Management in AP at least as far as the imminent 
cyclone threat is concerned has been successful.
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Gujarat: History of disasters
The GIDM (Gujarat Institute of Disaster 
Management) conducts hazard zonation mapping, 
showing maps of Earthquakes and other disasters.

The Earthquake mapping (here for 25 years) 
shows a clear peak of earthquake risks in the 
northwest of Gujarat, the Kutch area (near Bhuj) 
close to the Pakistani border. Maps with longer 
periodicity (50,100,200 years) confirm this 
information.
No information on damages or impacts of past 
disasters is available on this page.

The 2001 Gujarat earthquake with a moment 
magnitude (Mw) of between 7.6 and 8.1, the 
quake killed more than 20,000 people and injured 
another 167,000 and destroyed nearly 400,000 
homes.
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Damages and impacts from earthquakes in 
Gujarat and in India

Conclusion: Earthquakes, 
at least the most 
destructive ones, occur in 
intervals largely spaced. 
This makes them very hard 
to predict contrary to 
disasters based on natural 
repetition cycles like floods 
and droughts. 

Damages and casualties can be extremely high and number amounts to about half of all victims of 
natural disasters. 
The unpredictable characteristics of earthquakes are also reflected in the various advises about general 
earthquake preparedness, especially in areas known to experience frequent or large quakes. 

The more important are locally adapted contingency plans for the different phases of disasters
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Himachal Pradesh: Major risks and 
Economic Damages 

The most comprehensive document on DM 
seems to be the State Disaster Management 
Plan of the Government of Himachal Pradesh of 
2011. It comprises all the activities and 
measures deemed necessary for Disaster Risk 
Management.
However a comprehensive assessment of 
occurrences of disasters combined with related 
losses could only be found fragmentarily.
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Himachal Pradesh: Earthquakes and 
Economic Damages 

The comprehensive document of the State Disaster 
Management Plan (first table) has some information about 
past earthquakes and related damages. However the 
damages are rather unspecific and do not allow a 
consecutive observation. 
The more recent documents from the India Meteorological 
department (second table) show more systematic figures 
on earthquakes but no information on damages at all, 
which is not an area of work of a Meteorological 
department

Conclusion: The tools available in the State Disaster 
Management Plan, notably the DAMAGE ASSESSMENT 
FORMS will be available for a future systematic reporting of 
Disaster damages. The Damage reports together with 
analysis of damage frequency will allow an assessment of 
Disaster Management measures. A combination of the 
damage assessment combined with a regular reporting on 
earthquake events by IDM is recommended

First

Second
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About Flood and damages in Himachal 
Pradesh (1)

Another valid source of information would be the remote censing centre 
(ISRO – Decision Support Centre) but again a systematic relation 
between floods and damages assessed by remote sensing is still 
premature for HP.

Here the situation is 
better in terms of reports 
on damages and 
occurrences of floods, 
especially the report of 
Floods and Flash Floods 
in Himachal Pradesh: A 
Geographical Analysis by 
Dr.D.D.Sharma. This 
paper again draws on 
primary data from the 
Govt. of Himachal 
Pradesh, Revenue 
Department but 
establishes a systematic 
relation among the 
regular floods and the 
assessment of damages. 
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About Flood and damages in Himachal 
Pradesh (2)

Conclusion on Flood events and damages:  As mentioned above 
the tools available in the State Disaster Management Plan, notably the 
DAMAGE ASSESSMENT FORMS should be very useful for a future 
systematic reporting of Disaster damages. 
The Damage reports together with analysis of damage frequency will 
allow an assessment of Disaster Management measures. 
A combination of the damage assessment combined with a regular 
flood reporting by IDM is recommended. 
Moreover the flood reporting system and the DRMS rain gauge station 
plus the regular reports of the Meteorological Department in HP should 
feed an efficient system for reporting of disaster damages due to floods 
and allow for prevention methods for reducing these damages.
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Thank You for your Attention!


