Wind Related Disaster Risk Reduction Initiatives in India
Preamble
India has a long coastline of about 7,516 km of flat coastal terrain, shallow continental
shelf with high population density and is extremely vulnerable to cyclones and its
associated hazards like storm tide, high velocity wind and heavy rains. Though the
frequency of Tropical Cyclones (TCs) in the North Indian Ocean (NIO) covering the Bay
of Bengal and the Arabian Sea is the least in the world (7% of the global total), their
impact on the east coast of India as well as the Bangladesh coast is relatively more
devastating.
About 8% of the area in the country is prone to cyclone-related disasters. Recurring
cyclones account for large number of deaths, loss of livelihood opportunities, loss of
public and private property and severe damage to infrastructure, thus seriously
reversing developmental gains at regular intervals. Broad-scale assessment of the
population at risk suggests that an estimated 32 crore people, which accounts for
almost a third of the country’s total population, are vulnerable to cyclone related hazards.
Climate change and its resultant sea-level rise can significantly increase the
vulnerability of the coastal population

Wind Related Disasters in India
The major wind related disasters in India are caused by Tropical Cyclones. TCs are
characterised by destructive winds, storm surges and very heavy rainfall, each one
having its own impact on human and livestock, and their activities. Of these, storm
surge is responsible for 90% of the loss of lives associated with cyclone disaster. The
frequency of cyclones in the NIO Basin is bi-modal, which is specific to this region.
Cyclones occur in the months of May–June and October–November, with their primary
peak in November and secondary peak in May. More cyclones form in the Bay of
Bengal than in the Arabian Sea and the ratio is 4:1.
Since 1737, 21 of the 23 major cyclone disasters (in terms of loss of lives) in the world
have occurred over the Indian subcontinent (India and Bangladesh). TCs in the Bay of
Bengal striking the east coast of India and Bangladesh usually produce a higher storm
surge as compared to elsewhere in the world because of the special nature of the
coastline, shallow coastal bathymetry and characteristics of tides. Their coastal impact
is significant because of the low flat coastal terrain, high density of population, low
awareness of the community, inadequate response and preparedness and absence of
any hedging mechanism.
Cyclone wind hazard along with probable maximum storm surges for coastal districts of
India are shown in Fig. 1& Fig. 2.

Wind Related Disaster Risk Reduction Initiatives in India by Dr. A K Mittal, Scientist, CBRI, Roorkee

1

Fig. 1
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Fig. 2
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Past records of destructive cyclones (human deaths numbering around 10,000 and
above) are given in Table 1. This list does not include TCs which have caused severe
loss to properties (such as ‘Katrina’ in USA in 2005 which has resulted in economic
losses of about US$ 82 billion) or the severest TC ever recorded in terms of intensity
(‘Typhoon Tip’ in the Pacific Ocean). However, it has been observed the world over that
even though damage to property is continuously increasing loss of life shows a
declining trend. This is because of improved early warning system and dissemination,
various risk reduction measures, preparedness, mitigation measures and improved
response mechanisms.
Table 1: Major Tropical Cyclone Disasters during the past 270 years in terms of
Human Loss
(With Human deaths ≥ 10,000)
S. No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Year
1737
1779
1782
1787
1788
1822
1831
1833
1839
1864
1867
1876
1881
1897
1942
1961
1963
1965
1970
1971
1977
1991
1999

Country
Death
Hoogly, West Bengal, India
300,000
Machilipatanam, Andhra Pradesh, India
20,000
Coringa, Andhra Pradesh, India
20,000
Coringa, Andhra Pradesh, India
20,000
The Antilles, Carribbean Islans, West
22,000
Indies
Barisal/Backergunj, Bangladesh
50,000
Balasore, Orissa, India
22,000
Sagar Island, West Bengal, India
30,000
Coringa, Andhara Pradesh, India
20,000
Machilipatanam, Andhra Pradesh, India
30,000
Contai, West Bengal, India
50,000
Backergunj, Bangladesh
200,000 ~ 250,000
China
300,000
Bangladesh
175,000
Contai, West Bengal, India
15,000
Bangladesh
11,468
Bangladesh
11,520
Bangladesh
19,229
Bangladesh
300,000
Paradip, Orissa, India
10,000
Divi Seema, Andhra Pradesh, India
10,000
Bangladesh
138,000
South of Paradip, Orissa, India
9,839*
* Population affected 15,681,072

Source: CRC Report, HPC Report, IMD Publications
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Damage Assessment Cyclone Affected Building
Damage to houses is most responsible for loss of life and thus the need to have greater
emphasis on the safety of houses. After the June 9, 1998 Cyclone, rapid damage
assessment survey for the cyclone affected region of Gujarat State was carried out in
India. The rapid assessment was taken up to arrive at a broad damage zonation for
wind damage in three classes: high, medium and low wind damage zones and identify
areas most affected by storm surge. The survey has been carried out for entire 300 km
long cyclone track length in Gujarat and damage intensity has been documented
through direct observation, within a week of the event.
Coastal Orissa was affected by two sequential cyclones in the month of October 1999
named as 04B-99 and 05B-99. Rapid damage zonation caused by flood, cyclonic winds
and storm surge has been carried out. Detailed secondary analysis of demographic,
topographic, hazard assessment was carried out using remote sensing. It is estimated
that nearly 30,000 lives have been saved by two-storey circular stilted cyclone shelters
that were built in 1994 with Red Cross Assistance.
Due to this, need has been felt to evolve national standard for design and construction
of cyclone resistant structures so as to ensure desirable level of safety. Considering that
the existing housing stock needs retrofitting to enhance its cyclonic resistance, an
Indian Standard (IS 15499:2004) laying down the guidelines and proformae for survey
of existing houses their typology and carrying outpost cyclone damage evaluation in
buildings has been prepared in 2004. Damage has been classified in five levels i.e.
None, Marginal, Medium, Heavy and Total. The two proformae are detailed as below:
Proforma I General: For each village as a unit one general data sheet (Proforma I) has
to be filled. For cities and towns, the size of the habitat may be large and therefore the
delineation of zones has to be decided prior to undertaking the survey and consistent
with the requirements of adequate information on building typology. Each zone thus
identified shall have one general data sheet. A map of the village zone be procured from
local authorities showing important land marks, inhabited area, etc, and appended with
the survey record. This section assesses the cyclone vulnerability of the area and its
preparedness to handle the disaster, building environments and the accessibility of the
area for providing quick relief
Proforma II Building Typology and Structural Assessment: The proforma II is in
three parts A, B and C. Proforma II A covers the statistical information about buildings
for the purpose of characterization of building typology. Proforma II B covers information
about structural systems, member sizes and connection details. Proforma II C covers
the damage survey of the buildings in the post disaster scenario. The questionnaire is
so designed that if needed, a back analysis maybe carried out to make an estimate of
prevailing wind speeds at the time of damage. The proformae are common for all
building types, namely, non-engineered, semi-engineered and engineered.
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Past Initiatives and Present Status of Disaster Management in India
Following the two cyclones that struck Andhra Pradesh in 1969, the Government of
India appointed the Cyclone Distress Mitigation Committee (CDMC) in 1970. Similar
committees were constituted for other states like Orissa, West Bengal and Tamil Nadu.
A high powered committee (HPC) on disaster management was constituted in 1999 to
prepare comprehensive model plans for the management of disasters at National, State
and District Levels.
In the immediate aftermath of the December 2004 tsunami, the Government of India
took a decision to set up an institutional mechanism for effective DM with a vision to
transforming the approach toward DM in the country. In March 2005, the Disaster
Management Bill was introduced in both houses of Parliament, which became a
Disaster Management Act in December 2005, after it was adopted by Parliament.
This Act lays down the institutional, legal, financial and coordination mechanism at the
central, state, district and local levels. These institutions are not parallel structures, and
will work in close harmony. The institutional framework will ensure implementation of the
national will for a paradigm shift in DM from a post-event and relief-centric syndrome to
a regime that lays greater emphasis on preparedness, prevention and mitigation,
leading to a more prompt and effective response to disasters. The institutional
framework under the DM Act includes the creation of National Disaster Management
Authority (NDMA) at the national level, SDMAs at state levels and DDMAs at district
levels.
There have been some efforts in the past by some of the most vulnerable states by
taking up institutionalised mitigation efforts. The first effort was the World Bank-assisted
Cyclone Emergency Reconstruction Project (CERP) taken up by the Government of
Andhra Pradesh in 1990 itself following the severe cyclone of May 1990. This is referred
to as one of the first initiatives heralding the paradigm shift to a holistic approach of
cyclone risk management in the country. In the aftermath of another devastating
cyclone that affected the north Andhra Pradesh coast in 1996, the Government of
Andhra Pradesh has set up a separate Disaster Management Unit (DMU) to implement
the World Bank-funded Andhra Pradesh Hazard Mitigation and Emergency Cyclone
Recovery Project (APHM & ECRP), and is currently functioning as the Andhra Pradesh
State Disaster Mitigation Society (APSDMS).
The Government of Orissa constituted the Orissa State Disaster Mitigation Authority
(OSDMA), as a Government owned autonomous body after the October 1999 super
cyclone to have a systematic and planned approach to disaster management in the
state with the objective of making the people of the state more disaster resilient. In
addition to the other modes of communication, Orissa has established an extensive
VHF network connecting different levels of administration and the community to
communicate cyclone warnings and advisories. Besides, the state government has
undertaken several initiatives for multi-hazard mitigation in the state.
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In the aftermath of the Bhuj earthquake in January 2001, a massive reconstruction
programme was launched by the Gujarat state government with financial assistance
from multi-lateral funding agencies including the World Bank. The Gujarat State
Disaster Management Authority (GSDMA) was established for the implementation of the
reconstruction programme. Further, GSDMA has come out with a Composite Risk Atlas
to help the concerned departments of the state in disaster mitigation planning in the
areas most vulnerable to natural and man-made hazards. The taluks most vulnerable to
cyclones have been mapped by utilizing Geographic Information System (GIS) tools.

National Cyclone Risk Mitigation Project (NCRMP)
The Government of India has initiated the National Cyclone Risk Mitigation Project
(NCRMP) with a view to address cyclone risks in the country. The overall objective of
the Project is to undertake suitable structural and non structural measures to mitigate
the effects of cyclones in the coastal states and Union Territories (UTs) of India. NDMA
will implement the Project in coordination with participating State Governments and the
National Institute for Disaster Management (NIDM). The Project has identified 13
cyclone prone States and UTs, with varying levels of vulnerability. These States/UTs
have further been classified into two categories, based on the frequency of occurrence
of cyclones, size of population and the existing institutional mechanism for disaster
management. These categories are:
Category I: Higher vulnerability States i.e. Andhra Pradesh, Gujarat, Orissa, Tamil
Nadu and West Bengal.
Category II: Lower vulnerability states i.e. Maharashtra, Goa, Karnataka, Kerala,
Daman & Diu, Puducherry, Lakshadweep and Andaman & Nicobar
Islands.
Phase I of the Project costing Rs 1497 crores (US $ 308.60 million) is to be funded by
the World Bank (International Development Association credit) as an Adaptable
Program Loan amounting to US $ 253.71 million. The States of Andhra Pradesh and
Orissa are covered in this phase. The Project is proposed as a Centrally Sponsored
Scheme with 75% contribution (for Component B of the Project) by the Central
government, as grant-in-aid and a matching 25% contribution by the State Governments.
Other components will be funded 100% by the Central Government, as grant-in-aid.
Based on the above objectives, the Project has been divided into four components,
namely:
Component A - Early Warning Dissemination System (EWDS)
Component B - Cyclone Risk Mitigation Infrastructure
Component C - Technical Assistance for National and State Level Capacity Building
and Knowledge Creation
Component D - Project Management and Implementation Support
Implementation Arrangements for NCRMP
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NDMA is the Nodal Agency at the National Level for monitoring the implementation of
the NCRMP. The different agencies that would be involved in the implementation and
management of the NCRMP are as follows:
At the national Level
1. Project Steering Committee (PSC)
2. Project Management Unit (PMU) at National Disaster Management Authority
3. Project Implementation Unit (PIU) at National Institute of Disaster Management
(NIDM)
At the state Level
1. State Steering Committee (SSC)
2. State Project Implementation Unit (SPIU) or a State Nodal Agency
3. Line Department
The relation between the various levels is represented as follows:
National Level
NDMA

Project Steering Committee

PMU

NIDM

State Level
State Steering Committee

State Nodal Agency

PIU

Line
Department

Line
Department

Line
Department
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