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Abstract: Most of the well known approaches to flood management, both structural and non-structural have been in vogue in India, but with limited success. All such approaches have been characterized by total dependence on government machinery not only for large schemes but also even for small ones. No doubt, government intervention is unavoidable, but it has its own limitations. Of late, a need has been felt for the integration of the existing structural and non-structural measures with the spread of community awareness regarding government programs/projects, education/training thereof and the people’s participation. Another very important aspect of the community participation is the adoption and perpetuation of the self-help practices followed by the affected local people based on their indigenous knowledge in flood defence. People living in States suffering from endemic flood problem have, over the years, developed and are practicing their indigenous knowledge in mitigation of flood damages with or without the assistance of government administration.

It is a happy augury that this task has become easier in India since community based organizations elected by the people, known as Panchayats have become functional at village, block and district levels as a part of the Indian Constitution (73rd Amendment, 1992). Panchayat Raj System (village level administration) through panchayats (village committees) has great potential for very effective implementation of the community based disaster mitigation program due to its grass root level approach.

The Government of India has also brought about a paradigm shift in the approach to disaster management including flood management. The new approach proceeds from the conviction that development cannot be sustainable unless disaster mitigation is built into the development process. The new policy also emanates from the belief that investments in preparedness and mitigation are much more cost effective than relief and rehabilitation. There is, therefore, now a common integrated strategy underpinning the action being taken by all the participating organizations and stakeholders. The roadmap in the changing approach, besides institutional changes, enunciation of policy, legal and techno-legal framework, specific schemes addressing mitigation, preparedness measures, capacity building and human resource development, is heavily dependent upon community participation.

The paper describes the plans formulated and actions taken by the state governments facing regular flood problems in creating mass awareness and enlisting people’s support in fighting the menace of floods including achievements. The community-based disaster preparedness measures being practiced by the people in flood prone areas using developed indigenous knowledge and also the community level initiatives in managing disasters through education, training and information dissemination will be illustrated through large number of still photographs.
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1.
Introduction

India is one of the most disaster prone countries in the world. About two-third of its land area is vulnerable to natural disasters of which flood is a major one, especially the Gangetic-Brahmaputra–Meghna river basin. Flash floods caused by excessive rainfall or landslide dam burst or rapid snow/glacier melt occur in the northernmost hilly states of Himachal Pradesh and Arunachal Pradesh. Devastation by floods is a recurrent annual feature. As estimated by the National Flood Commission or Rashtriya Barh Ayog (RBA) in 1980, the flood prone area in India constitutes about 40 million hectares, out of which about 32 million hectares is considered to be protectable. The maximum area affected by floods in any year so far was 17.5 million hectares in 1978 and the maximum damage that has occurred in a year was INRs. 8,864 crore (US$ 2216 million) in 2000. Average annual flood affected area is 7.55 million ha and the average annual flood damage was INRs. 1,805 crore (US$ 451million) in the time span of 1953-2005 (CWC, 2008). Between 1996-2001, floods accounted for 38.7 percent of all disaster events and floods affected 53.4 percent of the people. 
There are four basic strategies adopted for flood management in the country namely, (1) Modifying the floods, (2) Modifying the susceptibility to flood damage, (3) Modifying the impact of flooding, and (4) Living with the floods. The category (1) forms the basis of structural measures whereas the other three are categorized as non-structural measures. All these strategies are in practice in India. 

An amount of INRs. 12,691 crore (US$ 3173 million) is expected to be spent on flood control in the country up to the end of the 10th Five Year Plan (2002-07). Consequently, about 33,929 km of new embankments and 38,810 km of drainage channels have been constructed. In addition, about 2,458 town/village protection works have been completed and 4,716 villages raised above flood levels up to March 2006. Also, 58 raised platforms have been constructed in rural area of Bihar state, which the affected people use during flood events (CWC, 2008). A large number of reservoir schemes (about 4,525) to harness water resource for irrigation, power, etc. have been undertaken in the country under various plan periods. Realizing the great potential of reservoirs in impounding floods and regulating flows downstream, flood moderation has been achieved as one of the objectives of multi-purpose dams. Additionally, reservoirs with specific flood cushion have been constructed viz, Maithon and Panchet on the Damodar, Hirakud on Mahanadi, Bhakra at Satluj, Rengali at Brahmani and Ukai at Tapi river. All said and done, an area of about 18.222 million ha (out of protectable 32 million ha) has been provided with a reasonable protection up to March 2006 through all structural measures (Chandra, 2006).

In addition to the above, India resorts to using various non-structural measures like flood forecasting & warning, flood plain management, flood fighting, flood proofing, disaster preparedness and response planning, flood relief and rehabilitation, etc. Central Water Commission has been maintaining 175 flood-forecasting stations (147 stage and 28 reservoir inflow) on major rivers in India and issuing in excess of 6,000 forecasts every year with more than 90 percent accuracy.  

2.
FLOOD MANAGEMENT POLICY 

The most severe flood of 1954 attracted the attention of the Government and brought into sharp focus the inadequacy of the flood protection measures.  A program of flood control, involving structural measures alone, was launched at the national level in the same year.  Subsequently, a pragmatic awareness set in which recognized the importance of the non-structural measures side by side with the structural ones.  The High Level Committee on Floods (1957) admitted that ‘absolute or permanent immunity from flood damage is not physically attainable from known methods of flood control’.  The subject of flood management was later dealt in details by a large number of committees, task forces, etc.  Most important of these is the National Commission on Floods (RBA), which made a comprehensive study in 1980 and provided 207 recommendations to achieve the objective of flood mitigation and management in the country.  The RBA laid great stress on non-structural aspects including community participation, without diluting the importance of structural measures for specific situations. Later, the National Water Policy (1987), which was revised in 2002, has also laid high emphasis on flood management through community based disaster management and adoption of non-structural measures.

3. DISASTER MANAGEMENT STRUCTURE

The disaster management institutional structure that handles the flood hazards also, was built up following Indian independence in 1947 and that is the basic structure upon which changes and revisions are currently taking place. At National Level, the Home Ministry carries out this work through a Central Relief Commissioner who receives the information on the rainfall and flood forecasting and warning from the India Meteorological Department and Central Water Commission on continuing basis. There is also a Crisis Management Group constituted from the other ministries, departments and organizations to coordinate the activities of central ministries and review the contingency plans of the state governments. The National Crisis Management Committee (NCMC) headed by the Cabinet Secretary assists the CRG at national level.

A similar structure to the one at national level exists at the state level. Relief Commissioners of the various states look after relief and rehabilitation in the wake of natural disasters and work directly under the Chief Secretary. At the district level, natural disasters are the overall responsibility of the District Collectors. The district collector has the authority to request the armed forces for assistance if required. Calamity Relief Funds are allocated to the states in varying proportions from central and state plans as decided by the Finance Commission every five years. In case the funds in the Calamity Relief Funds are not sufficient to meet the specific requirements, state governments can seek assistance from the National Calamity Contingency Fund, established at national level. 

This is still the overall organization in brief, but since 2000, attempts at change in the conceptual approach have begun.

4. THE NEW PARADIGM 

The prevailing approach to disaster management focused on post-disaster response and relief began to give way to a more holistic prevention-based approach during the International Decade for Natural Disaster Reduction (IDNDR) 1990-2000. Over the past number of years, Government of India has brought about a paradigm shift in the approach to disaster management. The new approach proceeds from the conviction that development cannot be sustainable unless disaster mitigation is built into the development process. Another corner stone of the approach is that mitigation has to be multi-disciplinary spanning across all sectors of development. The new approach also emanates from the belief that investments in mitigation are much more cost effective than expenditure on relief and rehabilitation (NDMD, 2004).

5.
NATIONAL DISASTER FRAMEWORK

The approach has been translated in to a National Disaster Framework (roadmap) covering institutional mechanisms, disaster mitigation/prevention strategy, legal/policy framework, early warning system, preparedness and response, setting up of network of emergency operation centres, research & knowledge management. The expected inputs, areas of intervention and agencies to be involved at the national, state and district levels have been identified and listed in the roadmap along with the specific responsibility of each player. Ministries and departments of India and the State Governments/Union Territories (UT) administrations have been advised to develop their respective roadmaps taking the national roadmap as a broad guideline. There is, therefore, now a common strategy underpinning the action being taken by all the participating organizations/stakeholders (NDMD, 2004). Some of the important aspects of the new roadmap have been briefly described below. 

6. NATIONAL DISASTER MANAGEMENT ACT (2005) AND NATIONAL POLICY ON DISASTER MANAGEMENT

The National Disaster Management Act, 2005 that came into the statutes on 26th December 2005 provided a legal and institutional framework for the ‘effective management of disasters and for matters connected therewith or incidental thereto’. The act provided for an institutional mechanism at the national, state and local level for comprehensive disaster management. It also provides for establishment of a number of institutions and mechanisms to facilitate the implementation of the Act such as National Disaster Management Authority, National Executive Committee, National Policy on Disaster Management, National Institute of Disaster Management, National Disaster Response Force, State Disaster Response Forces, State Disaster Management Authorities, State Executive Committees, District Disaster Management Authorities etc.

A National policy on Disaster Management (NPDM) has been drafted, and is in the process of consultations (Bandopadhyay, 2007 and NDMD, 2004). It covers a large number of policy statements out of which the following are the most important:

i) 
A holistic and pro-active approach towards prevention, mitigation and preparedness will be adopted for disaster management.

ii)
Community involvement and awareness generation, particularly that of the vulnerable segments of population and women has been emphasized as necessary for sustainable disaster risk reduction.

iii)
The existing relief codes in the states will be revised to develop them into disaster management codes/manuals for institutionalizing the planning process with particular attention to mitigation and preparedness.

The states have also been advised to formulate State Disaster Management Policies with the broad objectives to minimize the loss of lives and social, private and community assets and contribute to sustainable development. The states of Gujarat and Madhya Pradesh have States Policies for Disaster Management in place while other states are in process.

7.
RESTRUCTURING THE RELIEF DEPARTMENTS INTO DISASTER MANAGEMENT DEPARTMENTS AND MAINSTREAMING DISASTER MANAGEMENT INTO DEVELOPMENT

At the state level, the Department of Relief & Rehabilitation was handling the work of post-calamity relief. The focus of the state governments was confined to flood fighting and flood relief and rehabilitation as annual exercise during and after the cessation of the flood events. A perusal of the amount spent by the government, relief amount provided and the amount of flood damage incurred in the flood management sector indicates that the state governments had been spending more and more unproductive amounts on relief rather than on protecting the flood prone areas whereas the flood damages exceeded these figures manifold (Chandra, 2006). The Government of India is now working with the state governments to restructure these departments into Departments of Disaster Management with enhanced areas of responsibilities to include mitigation and preparedness apart from their present responsibilities of relief and rehabilitation. The changeover has already happened in 11 States/UTs. The change is under process in other states. The states have been advised to restructure/regroup the officers/staff within the Department of Disaster Management with definite functions to pursue the holistic approach to disaster management (NDMD, 2004). The four functional groups that have been assigned with specific tasks within the departments are as indicted below: -

Functional Group 1:
Hazard Mitigation

Functional Group 2:
Preparedness and Capacity Building

Functional Group 3:
Relief and Response

Functional Group 4:
Administration and Finance

At the district level, the District Magistrate who is the chief coordinator will be the focal point for coordinating all activities relating to prevention, mitigation and preparedness apart from his existing responsibilities pertaining to response and relief. The District Coordination and Relief Committee is being reconstituted/re-designated into District Disaster Management Committee (District DMC) with officers from relevant departments being added as members. Because of its enhanced mandate of mitigation and prevention, the district heads of the departments engaged in development like irrigation, flood management, drinking water, industries, roads/highways, buildings etc are now being included in the District DMCs so that mitigation and prevention is mainstreamed into the district development plan. The existing system of drawing up preparedness and response plans will continue. There will also be a long-term mitigation plan. District DMCs have already been constituted in 256 districts and are in the process of being constituted in the remaining districts. 

Similarly, sub-divisional and Block/Taluka level DMCs are also being constituted. At the village level, DMCs and Disaster Management Teams (DMTs) are being constituted. Each village in multi-hazard prone district will have a Disaster Management Plan, which will take due consideration of the local knowledge in flood defence and other disasters and will thus strengthen the community-based disaster management plans. The process of drafting the plans at all levels has already begun. The DMC, which draws up the plans consists of elected representatives at the village level (Panchayats), local authorities; government functionaries including doctors/paramedics of primary health centres located in the village, primary school teachers etc. The Plan encompasses prevention, mitigation and preparedness measures. The DMTs at the village level will consist of members of youth organizations like Nehru Yuvak Kendra and other non-governmental organizations as well as able-bodied volunteers from the village. Thus the participation of the community shall be ensured for successful disaster management goals. The teams are provided basic training in search and rescue, evacuation, first aid, trauma counseling etc. The DMC will review the disaster management plan at least once in a year, especially well before the on-set of the southwestern monsoon that mainly inflicts floods in the country. It would also generate awareness among the people in the villages about dos’ and don’ts for specific hazards depending on the vulnerability of the village. A large number of village level DMCs and DMTs have already been constituted (NDMD, 2004).

8. PANCHAYATS AND COMMUNITY PARTICIPATION

Community participation is a process where the concerned communities function and contribute as a cohesive group to perform a predetermined activity. The basic premise behind this approach is that the involvement of the people in flood risk management program is expected to be more effective and useful. This task has now become easier in India since community based organizations elected by the people known as Panchayats have become functional at village, block and district level.

8.1
Panchayat
The 73rd Constitutional Amendment Act, 1992 conferred constitutional status on the Gram Panchayat (village committee) as the assembly of all registered voters of a village, panchayat or group of panchayats. This has ushered in direct participation of the community in all development plans including the disaster management plans.  It constitutes panchayat at three levels of ‘village’, ‘Intermediate’ and ‘district’, except that the intermediate level may be dispensed within states with a population of under 2 million.  It is mandated that election to these panchayats will be held every five years within six months if a panchayat is dissolved for any reason whatsoever.  There are reservations for women and historically disadvantaged sections of society.  There are over 1 million elected women representatives across panchayats accounting for 37% of all persons elected and rising to as high as 54% in Bihar.  The state governments of Bihar and Madhya Pradesh have legislated a higher percentage of women, i.e., 50% in panchayats, thus going beyond the centrally prescribed reservation for women at 33%.  However, some of the state governments are hesitant and tardy against notifying the Activity Mapping that will guide the devolution of function from state governments to elected panchayats (MOPR, 2008).

These local bodies, called panchayats, can be effective instruments in tackling disasters through early warning system, preparedness, relief distribution, providing shelter to victims, medical assistance and applying locally available historical knowledge in flood management. 

8.2 Community Participation


Community participation has been recognized as a necessary element in the preparedness for flood      occurrence, particularly for small and medium flood events.  The experiences and practices of community based flood mitigation program show a positive impact of a participatory approach.  The local community is the main focus of risk reduction programs as it is the community that is adversely affected and is the first responder to the event.  Traditional coping practices and survival mechanism come into use long before outside help arrives.

Transforming communities at risk into communities that have disaster resilience is the by-word of community-based disaster preparedness and is its major strength.  The concept of community preparedness assigns significant roles to organizations and individuals living in the community with a stake in its economic sustainability.  The formation of a community-based response organization or community-based volunteer team is an important step in mobilizing communities for sustainable disaster risk reduction.  These community groups play a vital role in the risk reduction process.

8.3
Aims of Community Participation 
Community based disaster management is a crucial area in the National Disaster Framework, which devolves upon the following:

i)
Enhancing community capacity in multi-hazard prone States and districts to respond effectively to disasters and special attention to be given to empowering and capacity building of vulnerable communities and groups including women.

ii)
Setting up and training villages/panchayats (for rural areas) and wards/municipal councils/corporations (for urban areas) disaster management committees and disaster management teams e.g. identification of safe shelters and management, stockpiling of relief material etc., early warning dissemination, first-aid and counseling, assisting in search and rescue.

iii)
Such plans to be made integral to annual development plan of local bodies.

iv)
Mitigation plans of the community and panchayats to receive priority under various rural development schemes administered by panchayats and urban local bodies.

Under this program, disaster management plans have been prepared for 8643 villages, 1046 gram panchayats, 188 blocks and 82 districts (Bandopadhyay, 2007).

9. Indigenous knowledge in flood defence in India

Despite advances in knowledge and technology, vulnerability to and the risks from flood hazards has been rising in developed and developing countries.  What has been increasing is not the number of flood disasters but the impacts of these events on people and property. The growing focus of research and development is the need to take the human dimensions of flood hazard into account including indigenous or local knowledge and practices in practically all aspects of flood defence including early warning, preparedness and post-flood reconstruction.

9.1 General

Local knowledge on flood management has often been associated with local technical knowledge only, probably because it the most visible and concrete aspect of local knowledge.  Local technical knowledge includes local methods of construction, use and combination of locally available materials for domestic and local buildings.  Aside from local technical knowledge, there are other types of knowledge such as environmental and agricultural knowledge, socio-cultural knowledge and historical knowledge.  This local non-structural knowledge is not easily identified by outsiders because it is deeply embedded in people’s livelihood and daily life.  Local knowledge derives more from memory, intuition and the senses than from the intellect.  It is always a mixture of experiential and transmitted knowledge.  Local practices are not static traditions; these are rather complex adaptive responses to external and internal changes that have evolved throughout the generations from trial and error.  People’s adaptive or coping practices can protect them from the impacts of flood and other natural hazards (i.e. preventive measures) and can help them to reduce the negative impacts of these hazards (i.e. protective measures, risk-reduction mechanisms and impact-minimizing strategies) or help them to escape certain peak values of floods or their consequences (i.e. avoidance strategies) (Bandopadhyay, 2007).

9.2 Local Knowledge Practiced In India

Normal floods have been visiting regularly some areas of the country such as the states of Assam, Bihar, Uttar Pradesh, West Bengal and others.  These are mostly riverine floods caused by the Brahmaputra and Ganges rivers, which occur with a fair regularity every year.  Flash floods are more common to Himachal Pradesh and Arunachal Pradesh in the Himalayan belt.  These are also the states, which suffer most of the flood damages.  Naturally, the inhabitants of these areas expect the floods during the monsoon periods and have become accustomed to floods over the years.  While living with floods, these people have developed indigenous knowledge and strategies for flood management of their own and have inculcated the concepts of local knowledge in their daily life routines so as to communicate it amongst their peers and generations in various ways. In traditional rural communities of these flood prone states, knowledge is usually, but not exclusively, transferred from individual or collective memory, orally through stories, songs, poems, and proverbs and through practices like worship, ceremonies and rituals (Chandra, 2005).

9.2.1 Early Flood Warning

There is no flood forecasting and warning system at village level.  Villagers depend mainly on radio transmissions and local newspapers which information, they sometimes miss or receive late to be of much use.  They, therefore, make their own assessment of probability and extent of flooding based on the quantum of rainfall as well as their experience, instincts and indigenous methods. The people of these states look for the indicators of imminent floods, for example, the colour of the clouds, location, intensity and frequency of rainfall and unusual sounds and changes in water flow, water colour, wind direction and vegetation.  Some people are able to identify the unusual behaviour of wild life e.g. ants, birds, rats and snakes etc.  It is reported in a case study from West Bengal State, India, how local flood warning systems used by some elderly flood plain inhabitants along the lower Damodar river (before the official system of forecasting was introduced) varied from observing natural signs such as old flood-markers inscribed on trees or ants moving their eggs to higher grounds to setting up a network of voluntary night watchman for the river and embankment (Chandra, 2005).

9.2.2 Flood Preparedness

As a measure of making preparations for the floods, people take precautionary measures with a view to reducing their losses and sufferings.  They store in advance, essential items such as food grains, fuel etc. for about 2-3 weeks (probable period of a flood spell).  Early harvesting of crops is another measure.  Farmers keep seeds in tin containers in flood free zones either in baskets hanging from ceilings in their houses or on upper floors, if available or keep them with friends/relatives in flood free areas.  Cattle owners preserve dry fodder, which can be used in place of green fodder during flood. They store the dry fodder either at a higher elevation, say on the roof of the house or on high branches of a large tree. Households having friends/relatives nearby, arrange to shift calves and ailing cattle to such places.  However, this practice is not very common.  Side by side, villagers erect raised platforms made up of bamboo, wooden sticks etc. inside their houses for the use of children, women and the aged.  For safe transport during flood, floating platform/barrages made up of local material like bamboo sticks and banana stems are used in Assam.  In Bihar state, where raised platforms have been constructed in some areas by the government, people shift to these shelters during the floods.  People in Assam, had developed a building code of their own, according to which the houses are constructed on stilts at a height that normally remains safe from floods, as per their experience, so that the floods may pass from underneath the house without causing any harm.

Village youth and other active persons in Uttar Pradesh, West Bengal and Bihar states patrol the embankments in their areas and keep watch on known vulnerable points against possible breaches due to floods or otherwise.  They stockpile stone boulders, sand bags etc. on the side to face any eventualities that may arise during the floods.  These activities performed by the villagers entail some expenditure that the government normally reimburses.  In anticipation of floods in West Bengal, people preserve eatables including rice, pulse, oil etc., and particularly dried fish, along with fuels for cooking.  During floods, most weaker sections households start taking one meal a day and avoid eating at night (Chandra, 2005).

9.2.3 Post Flood Reconstruction

Villagers have vast experience of local flood problems, which can be useful in flood management.  Community spirit also prevails among them during calamities.  At those times, villagers are willing to contribute their labour. Some members of the community are resourceful enough to help others in terms of providing raw materials for making boats, reconstruction of dwelling units, cattle sheds and temporary shelters.  The involvement of villagers in post-flood re-construction would produce quicker results, which would also be in conformity with the felt needs of the community. Villagers would be in a better position to decide priorities given the advantages of staying in the village.  As such, the community can undertake several types of activities currently being handled by the government in a better manner.  Examples can be of post-flood repair and maintenance of approach roads, bridges, culverts, public utilities, construction/allocation of flood shelters, temporary cattle sheds, making of boats for rescue and relief, making of fish nets, water purification, veterinary care, rescue and relief operations etc (Chandra, 2005).

9.3 Need Of Integration

As community level initiative, the local knowledge should be respected and combined with the technologically advanced measures of the government to improve the design of plans which will be easily understood, adopted and acted upon by the community for a successful implementation of the plans and build a disaster resilient community.  However, despite evidence that local knowledge and practices can help implementing organizations to improve their flood disaster preparedness activities, local knowledge and practices are marginalized from the mainstream disaster literature and within institutional working in flood defence in the flood prone states.

10. Conclusion

Planning for disasters in India is a dynamic work in process involving all levels of administration and all stakeholders.  The overall aim is to integrate various planning levels to enable specific local-level issues to be addressed within the local context, while the broad spectrum is addressed by state and national-level plans.  The initiative to integrate long-term planning and preparedness for disaster mitigation into development planning has facilitated the introduction of safe national development, as emphasized by the Tenth Five Year Plan. Flood defence as an extension to disaster management, requires multi-disciplinary and proactive approach involving various measures for putting in place institutional and policy framework, flood prevention, mitigation and preparedness.  The national and state governments have taken significant steps towards reduction of vulnerability to floods rather than merely providing post flood relief and rehabilitation of flood affected people.  With a massive awareness generation campaign (like introducing ‘disaster management’ as a subject in Social Sciences in the school curriculum for class VIII and IX, amongst others) and building up of capabilities as well as institutionalization of the entire mechanism through techno-legal and financial framework, it is a positive step towards sustainable development with a proactive participation of and consultation with the affected people, NGOs, corporate sector, etc. Through these measures, flood defence can be brought into a viable dimension, which can reduce the financial burden on the government and mitigate the miseries of the people. 

11.
REFERENCES

Bandopadhyay, C. 2007.  Disaster Preparedness for National Hazards: Current status in India, International Centre for Integrated Mountain Development, Kathmandu, Nepal.

Central Water Commission (CWC), 2008.  Ministry of Water Resources, Government of India, New Delhi, India.

Chandra, S.  2005.  Status Report of Flash Flood Events and Mitigation Management in India.  International Workshop on Flash Floods and Sustainable Development in Himalayas, International Centre for Integrated Mountain Development, Lhasa, PRC, October 23-28, 2005.

Chandra, S. 2006. Reforming Flood Management Sector.  1st Indian Disaster Management Congress, National Institute of Disaster Management, New Delhi, India, November 28-30, 2006.

Ministry of Panchayat Raj (MOPR). 2008. State of the Panchayats 2006-07, Mid-term Appraisal Report, Government of India, New Delhi, India.

National Disaster Management Division (NDMD), 2004.  Disaster Management in India, Ministry of Home Affairs, Government of India, New Delhi, India.

Rashtriya Barh Ayog (RBA), 1980. Report, Ministry of Energy and Irrigation, Government of India, New Delhi, India.

1
PAGE  
2

[image: image1.png]