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 ‘Managing’ Floods in India: Realities, Perceptions and Policies

Floods being natural phenomena, total elimination or control of floods is neither practically possible nor economically viable. Hence, flood management aims at providing a reasonable degree of protection against flood damage at economics costs. 

(Government of India, Ministry of Water Resources, Report on Achievement in Flood Management, 2000). 

This epigraph brings out in a nutshell how a bureaucratic-technical, top-down approach to flood ‘management’ tends to divorce nature from development. Conspicuous by its absence in the predominant govern-mentality behind flood ‘control’ and ‘management’ is the acknowledgement that vulnerability of livelihood and ecosystems can be reduced through engagement with variability and change rather than attempting to master and regulate these systemic processes. Rather than taking socio-economic transformations in both urban and rural landscapes, natural resource variability and human mobility and adaptability as starting points, the conventional wisdom treats both environment and the environed as fixed in time and space, thus ruling out entirely the scope for innovation and adaptation. The key question here, therefore, relates to the extent to which the ‘official’ perceptions and policies of government agencies in India are both able and willing to move beyond the structural approach and respond to the dynamic and changing nature of both society and water resource conditions.  

 Realities 

It is a truism that floods are ‘natural’ phenomena in the Himalayan-Ganga River basin. The basin is vulnerable to floods because of multiple natural factors like continuous rainfall, cloudbursts, snow melt and heavy rain fall, glacial lake outburst floods and breaching of lakes. Traditional knowledge and wisdom had enabled communities living in flood prone area to distinguish between the normal floods of the rainy season and harmful flash floods. Normal floods were considered beneficial, since they tend to be not only gradual and predictable but also bring with them rich mineral deposits. Such a geo-morphological process was also considered essential for the ecological health of the basin. Dictated and driven by the ethics of ‘living with floods’ rather than ‘mastering the flows’, the communities in the past were in a far better position to adapt to the changing nature of floods and were, in the process able to maximize the gains while minimizing vulnerabilities to life, property and ecology. 

At the dawn of the 21st century, India’s flood-proneness is growing. A major evidence of floods having increased as a physical phenomenon comes from the expansion of flood affected area. The flood-affected area has increased from an annual average of 6.48 m.ha in the 1950s to 40 m.ha. (See Annexure I). Despite the highly fluctuating but consistent levels of flooding over the years (1953-2001), a look at the flood damage from First to Eight Five Year Plans suggests that the social and economic impact of floods too have increased (See Annexure II). In 1953, damage due to floods was Rs. 13, 959.00 million whereas by the year 1997 it reached Rs. 26,232.60 million (See Annexure II). The figures are escalating since then.  According to the Working Group on Flood Control Programme for the Tenth Plan, the flood damage reported for the first three years of the Ninth Plan was Rs. 10,784 crore and the corresponding disaster relief provided as central share was also high at Rs. 3,992 crore. On an average, according to statistics of flood damage furnished by state governments, 7.56 million ha. is affected annually by floods, of which 3.55 million ha. is cropped area. Whereas on an average, floods annually claim 1,595 lives and 94,772 heads of cattle and damage 1.2 million houses. The annual damage is about Rs. 1,347 crore (Planning Commission report on Tenth Five Year Plan 2002-2007). Though floods are endemic processes in South Asia, the statistical figures mentioned above, establish beyond doubt, an increase in vulnerability to life and property, less adaptation capacity of the communities and profound impact over the ecology of the basin that have not only led to frequent occurrence of floods but have also altered the waterscape of the Himalayan-Ganga river basin. 
One of the root causes behind persistent vulnerability can also be attributed to a highly reductionist geopolitical reasoning underlying the strategies to ‘flood control’ per se. While attempting to ‘tame and control’ floods as a ‘natural’ calamity, new meaning(s) have come to be assigned to ‘flood management’ approach, thereby, significantly altering the human-ecology interplay on the one hand and the geomorphological reality on the other. Such a discursive mapping of natural resources is also guided by the way(s) in which natural resources are imagined. Before discussing post-colonial post-partitioned official flood policy, it is important that we briefly touch upon the colonial flood perception and policy, which will enable us to analyze the continuity and change in the flood policy of independent India.
Colonial Perceptions and Policies on Flood Control 

Towards the latter half of the 18th century, the East India Company made its maiden large-scale attempt to insulate the rivers of the Bengal Delta. In the process, it drastically reordered the existing modes of revenue and property collection and the codes of social administration. This new practice of colonial revenue administration also shaped the official perception about floods. Instead of perceiving annual inundation as a natural process, the emphasis was on treating natural phenomena as ‘calamity’. Therefore, once floods were seen as affecting the fields as the main source of revenue, the government changed its official perception about floods. Consequently, the floodwaters were to be ‘controlled’, ‘regulated’ and brought under colonial mastery. In other words, the imperatives of rule and administration were decisive in determining and dictating an agenda for flood control. Embankments were the first structural measures adopted for the purposes of flood control. The key intention was to prevent floodwaters from submerging revenue-generating land. By the mid of 19th century more such structural measures were constructed across Bengal, Bihar, Orissa and parts of southern rivers. As experience accumulated, it became increasingly apparent that embankments not only clogged drainage systems and magnified flood heights, but also were a substantial drain on the resources of the colonial government in terms of construction and maintenance. As a result, in the early decades of the 20th century, the colonial government began abandoning its responsibility towards flood insulation. Such a shift not only marked significant departure from the initial colonial ‘flood control strategies’, it also highlighted the geomorophological fact that any flood control structure is an obstruction in the natural working of the river. This change in the colonial policy from ‘maximum’ to ‘minimum’ intervention is aptly captured by the famous report of 1928 Flood Committee (which was constituted in 1927) to inquire into the nature and causes of the devastating floods in Baitarni, Brahmini, and Mahanadi. The report made a subtle observation:

The problem that has arisen in Orissa is due, in the main, to the efforts which have been made towards its protection. Every square mile of country from which spill water is excluded means that intensification of floods, everywhere… every embankments mean the heading up of water on some one else’s land…. The problem in Orissa is not how to prevent, but how to pass them quickly to sea. And the solutions lies in removing all obstacles which militate against this result…to continue as at present is merely to pile up a debt which will have to be paid, in distress and calamity at the end” (as cited in D’Souza (a), 1999: 112).

The Committee also proposed that the majority of embankments be gradually phased out. Only those embankments which did not hinder the journey of floodwater to the sea were to be retained. Whereas the only ecologically viable, socio-culturally adaptable and economically appropriate policy would have been to remove all obstacles to nature’s working and thereby improve the drainage of the river. The recommendations of the committee were never, however, implemented as the continuation of the embankment policy served certain vested interests. As rightly put forth by Rohan D, Souza,

A century of tampering with the natural drainage and reconfiguring the topography and agrarian production regime to suit exigencies of rule and administration had led to the creation of several ‘protected enclaves’, substantially insulated from flood-spill. These protected zones, surrounded by embankments, were now decisively committed to the continuation of the embankment system as many of them had sunk below the beds of the rivers (D, Souza 1999(b): 15).

If on the one hand, the construction of embankments persisted due to pulls and pressures from protected enclaves, those staying in unprotected enclaves and semi-protected areas feared the fury of floodwater once the construction of embankments stopped, and therefore supported the embankment policy. The colonial rulers were thus caught in the whirlpool of various interests as they attempted to undo the flood strategies of the past.  When the British left India, there were some 5,280 km of embankments along rivers, of which 3,500 km were in the Sunderbans in West Bengal and 1,209 km along the Mahanadi in Orissa, thereby providing protection to a total of about 3 million hectare (Agarwal and Chak, 1991:9). Despite the continued construction of embankments, the general consensus until the 1940s was that policy and implementation activities should focus on improving the drainage of rivers rather than on impeding their way by constructing structures. 

However this ecologically oriented ‘maximum drainage’ perception could not find much place after 1947 in the official perceptions and policies on floods. Since “rivers are the main causes of floods”, as stated in the Government of India, Ministry of Water Resources Report on Flood Affected Areas, former are to be tamed, and the latter controlled and managed through embankments and dams. This is thought to be the best possible guarantee for providing maximum protection to both people and property. 

Post-Colonial Institutional and Policy Landscapes: Continuity and Change

In the aftermath of the partition of ‘British India’, a major challenge faced by the political elite was to achieve unity in diversity. Consequently, the agenda of integration transcended all other concerns. In the given geopolitical climate, centrally planned multi-purpose dams –the so-called temples of modern India—were being perceived as the ‘harbinger’ of future development.  At a time of high social expectations, such mega projects were found to be useful in providing popular political legitimacy to the new leadership. Well within three years after independence, the First Plan (1951-1956) emphasized the construction of huge multi-purpose dams not only for controlling floods but also for harnessing the floodwater for hydro-electricity and irrigation purposes. A major outcome of the construction of huge dams that slowly but surely gained momentum was not so much the ecological viability or technological feasibility but the dawning of new political and economic predicaments that dictated post-Independent India. 

The project of constructing big dams in India was to some extent also inspired by similar undertakings in the West, especially by the Tennesse Valley Association of the US; a front-runner in the flood controlling technology. The message that went around the globe was that harnessing of the river system for hydro-electricity, irrigation and flood controlling was indispensable for the ‘development’ of a nation. The massive flooding along the Missouri and Upper Mississippi, the two most dammed and embanked rivers in 1993, however, led to damage costing US $12 to $16 billion (McCully, 1996: 146). Flood control through structural measures since then has lost much of its glory in the first world, but the affinity with dams in Third World has continued. Whereas one would have expected a relatively more ‘developed’ among the developing countries like India to question the taken for granted logic behind such an approach, identify what went wrong with similar experiments elsewhere and what lessons could possibly be learnt.
During the First Plan (1951-1956), flood control schemes were envisaged as a part of multipurpose river projects and no separate provision was made for flood control programme. As such there was a proposal to build dams on the flood-prone rivers of Damodar (Damodar Valley Corporation), Kosi (Kosi dam at Barahkshetra in Nepal) and Mahanadi (Hirakund Dam). It appears that multipurpose dams for flood control in India were intended more to articulate certain economic and political agendas rather than genuinely addressing the multifaceted problem of floods. The conflict between the aims of such multi-purpose dams, which are also used for flood control reservoirs, highlights major lacunae in the approach. For example, in order to store peak floods discharge the reservoir must be empty, whereas on the other hand, demands for irrigation and hydro-electricity require just the opposite. The result is often devastating as there have been numerous instances of ‘dam induced flood’. The supposedly ‘engineering panacea’ has also enabled hydro-engineers, technocrats/ bureaucrats to become 'de facto managers' of rivers and floods. Divorced from natural and socio-cultural landscapes, while sustaining lopsided development, the success of such engineering technologies was always taken for granted and the search for alternatives was either altogether abandoned or half-heartedly pursued.  After all, resource managerialism can also be read as a geo-power/eco-knowledge of modern govern-mentality. 

The devastating floods of 1954, particularly all the northern rivers that marooned Bihar, UP, West Bengal and Assam, exposed the lacuna in the flood control measures, i.e. multipurpose dams. Strongly proposed and pursued during the first Plan these dams, “highlighted the need to deal with the flood control in a coordinated and planned manner, independently as a problem distinct from the development of irrigation and power” (as stated in Government of India, Planning Commission, Report on Irrigation, Chapter: 17, Second Five Year Plan). As a result, embankments were seen as panacea for all ills, especially in the flood prone area of the Gangetic Basin in Bihar and Uttar Pradesh. It is important to mention here that before 1954 there was no separate policy for flood control. With a view to control the menace of floods, therefore, a three-phased programme was proposed. The outline of the programme was drawn up by the Ministry of Irrigation and Power, Government of India, which proposed the following measures to be achieved in three phases:

Immediate measures—This will cover investigation, and preparation of plans and estimates. Revetments, spurs and embankments may be constructed in selected localities;

Short-term measures — During this phase, embankments and channel improvements will be undertaken. This type of protection will apply to a major portion of the areas subject to floods;

Long-term measures —This phase will cover construction of storage reservoirs on rivers and tributaries, which will in general be taken up along with irrigation and power projects for multi-purpose development of the basin.

(Government of India, Planning Commission Report on Irrigation, Second Five Year Plan). 

It was also proposed that Central and State flood control boards be established in order to implement the programme. And the onus to undertake flood control measures was placed on the State governments. Though this programme, that was purely structural in essence, a combination of several measures (multipurpose dams embankments, channel improvements, raising of villages and protection of towns) was proposed. Emphasis continued to be placed however on the need to construct multipurpose reservoirs in order to moderate floods, and the fascination with multipurpose dams as flood control measures continued be felt throughout the subsequent period, as visible in the report of the 1957 High Level Committee on Floods as well as the 1964 Ministers’ Committee on Flood and Flood Relief  (Roy, 2000:152). 

By 1956, the conviction that these measures will result in complete riddance from floods started loosing its ground as evident from the statement made in the Parliament by the then Minister for Planning, Irrigation and Power, who was heading the Flood Control Sector,  “We cannot expect for years to come to be in the fortunate position of being absolutely immune from flood risks. We shall however be able to curb and confine floods, more and more” (as cited in Agarwal and Chak, 1991:11). It was also proposed in the Parliament that non-structural measures like, flood warning and watershed management programmes should also be undertaken as flood control measures. In the year 1957, Central government ‘1954 policy statement’ came under sharp criticism, especially with regard to the embankment policy. As such a high level committee was set up to look in to the effectiveness of embankments in controlling floods (ibid). In the report submitted in 1958 to the Parliament, it was recommended that   “proposals for constructing embankments for the third and subsequent plans should be studied in detail before they are accepted” (ibid: 13). It was also stated in the report that embankments are satisfactory means of flood protection when properly designed, executed and maintained. Thus, by the end of the Third Plan (1961-1966) 6900 km. of new embankments, 9200 km. of drainage channels km of drainage channel, 178 town protection schemes and 4,582 villages raising projects were constructed (Government of India, Planning Commission Report on Irrigation and Flood Control, Fourth Five Year Plan). The positive impact of the structural measures adopted so far was evident in the declining ‘official figures’ related to flood damage. As reported in the First Plan the total damage to crops, houses and public utilities was Rs. 13, 959.00 whereas in the Third Plan it came down to Rs. 11,098.90, (Lok Sabha, Unstarred Question No 354, 23 December 1998). 

In the Fourth Plan (1969-1974) it was proposed that the flood control, drainage and anti- water logging works are closely related to irrigation. Therefore, schemes from now onwards were formulated in an integrated manner so that the measures taken up in one place do not accentuate the problem in neighboring areas (Government of India, Planning Commission Report on Irrigation and Flood Control, Fourth Five Year Plan). However, the emphasis in the Fifth Plan (1974-1978) again shifted on raising and strengthening of embankments, it was strongly proposed that  “first priority will be given to the raising and strengthening embankments and other connected flood protection works” (as cited in Roy, 2000: 153). It is important to bear in mind that various structural approaches have economic incentives of their own.

In 1976, the Government of India, decided to set up the Rashtriya Barh Ayog (National Flood Commission) to evolve a coordinated, integrated and scientific approach to the flood control problems in the country and to draw out a national plan fixing priorities for implementation in the future (Rashtriya Bargh Ayog Report). The RBA submitted its report in 1980. It was pointed out by the chairman that “the increase in flood incidence during recent years has been causing concern” (as cited in Agarwal and Chak, 1999: 11). The Ayog in its report in 1980, after making a comprehensive analysis of flood control measures adopted so far, stressed for integrated set of measures, both structural and non-structural like dams, embankments, flood forecasting and warning. And in the absence of any viable measures, the commission recommended ‘flood plain zoning’, adjustment in cropping patterns and raising of villages over flood levels. As regard the embankment policy the Commission stated “though the embankments do not provide absolute immunity from floods but they will ensure a very large measure of protection, which, given good maintenance, should prove to be of lasting character” (ibid).  

Unfortunately most of the recommendations of the Rashtriya Barh Ayog have remained only in paper. Nothing that was agreed upon and retreated from time to time has been implemented. For instance the Review of the Sixth-Five Year Plan (1980-1985), as carried out in the Seventh-Five Year Plan, clearly indicates that the states have been less accountable and inefficient in implementing these recommendations and thus it was strongly recommended that “The recommendations of the Ayog, which have been conveyed to the states, have to be implemented with vigor in the Seventh Plan and their progress should be reviewed by the Ministry of Irrigation and Power (Department of Irrigation) from time to time” (Ministry of Water Resources, Government of India, Planning Commission Report on  Irrigation, Command Area Development And Flood Control, Seventh Five Year Plan).

Even the Ministry of Water Resources, Government of India, itself gives account of the mismatch between policy formulation and its ineffective implementation. As stated in one of its report “though the RBA report was submitted in 1980 and accepted by Government, not much progress has been made in the implementation of its recommendations” (Rashtriya Bargh Ayog Report). Thus, in order to identify the bottlenecks faced by the state government in its implementation and to examine and suggest measures for implementation of RBA recommendations for effective flood management in the country, the Ministry of Water Resources, Govt. of India vide their order No. F.No.22/15/2001-ER/4480-4500 Dt. 19.10.2001 has set up an Expert Committee to review the Implementation of recommendations of Rashtriya Barh Ayog (RBA). The Working Group on Flood Control for the Tenth Plan (2003-2007) has also recommended setting up of a new Integrated Flood Management Commission to review the follow-up action taken on the recommendations made by the Rashtriya Barh Ayog in 1980. But setting up of another commission won’t take us very far, as much of the water has flowed down Baghmati, Rapti, Kosi and Ganges. It is also important that people are involved in critical appraisal of the flood policy and of decision-making process. 
Apart from pointing out the poor performance of the Sixth Plan in the flood control sector, the Seventh Plan also laid emphasis on the structural measures such as protection of towns and important installations, anti-erosion measures to stabilize the benefits from the existing schemes. It was also observed in the Seventh Plan that the maintenance of flood control works has been considerably hampered due to inadequate allocation of funds. The states should provide adequate funds in their budgets for maintenance on the basis of the recommendations of the Eighth Finance Commission. In order to augment resources for maintenance, a flood cess may be imposed on the beneficiaries in the areas protected. Although some States have enacted legislation for imposing flood cess, collection of revenue on this account has not been up to expectations. Therefore it was proposed that this must be vigorously implemented in the Seventh Plan (Government of India, Planning Commission Report on Irrigation, Command Area Development and Flood Control, Seventh Five Year Plan).

The Eighth Plan proposed that the government shall continue making substantial investments in maintaining embankment and flood control works and use maintenance to provide job opportunities too. By linking maintenance work with employment generation programmes like the Indira Jawahar Rozgar Yojana, the twin motives of flood protection and rural income creation could be fulfilled. Further, in the Eight Plan, flood-proofing measures were included in the flood management scheme after it was comprehend that  “Complete protection from all floods by structural methods is not economically feasible. Moreover, these methods are costly, take a long time and have their own limitations. Therefore the thrust now onwards is on flood proofing measures which are considered to be more cost effective.” (Government of India, Ministry of Water Resources, report on Performance of Budget: 2001-2002: Chapter IV). Flood proofing measures include schemes like raised platforms, assured communication, drinking water supplies, post flood relief, etc, and have been taken up in North Bihar, the most adversely affected area. This scheme is continuing during the IX Plan. During 2000-01, revised allocation of Rs.1.00 crore was provided for this scheme. Outlay for the scheme for 2001-2002 is Rs. 1.00 crore (ibid). In the Tenth Plan, it is proposed that the scheme will be undertaken in other flood-affected areas.  Despite the adoption of flood proofing measures in northern Bihar, the reported damage accelerated from Rs. 9. 49 core in 1989-1990 to Rs 514.78 crore in 1998-1999 (Tiwari, 1999: 32). This represents apathy and reluctance of the state government towards effective implementation of non-structural measures. Where as it is important to note that non-structural approach, like flood proofing, is a strategy that encourages people of rural areas and small communities to adapt to floods, and even to capture their benefits when possible. 

In the Ninth Plan (1997- 2001) it was observed that in addition to progress made on structural flood protection measures, the flood forecasting and warning of incoming floods has played a great role in mitigating the loss of life and movable property apart from alerting the organisations in charge of various engineering works (Government of India, Ministry of Water Resources, Planning Commission Report on Irrigation, Flood Control and Command Area Development, Ninth Five Year Plan). Although, this suggests the beginning of a gradual shift from purely structural measures towards other forms of non-structural mitigation. It is yet to be ascertained whether such a shift perceptible in the language and discourse of the government exists in reality or not? Or in other words, whether the flood forecasting systems are effective in mitigating the loss of life and property? 

The flood forecasting activities in India in scientific manner made a beginning in 1958 under the aegis of Central Water Commission and at present there are 159 flood forecasting stations, 134 level forecasting and 25 inflow forecasting stations on major dams/barrages (See Annexure III). Despite the fact that in Bihar there are 32 flood forecasting stations, the state of Bihar remains locked in flood-proness, with escalating flood damages and collateral flood relief expenditure. It is important to note that it is not only essential to forecast floods but the real challenge is the timely and effective dissemination of the information to the communities who are at the ‘margins of marginality’. The critical factor that determines the flood warnings effectiveness is the level of emergency preparedness planning, without which the potential beneficial impacts of flood warning systems remain unrealized. Along with this, the content of warning message, the credibility of the message giver, the effective dissemination system, public participation and the inter-relationships among these factors collectively determine flood-warning lead-time, which is the practical limit to an effective response.

Since most of the rivers of the Gangetic basin are international rivers, there is a “flood forecasting and warning system on rivers common to India and Nepal” that has been in operation since 1989. This scheme was reviewed in May 2002 wherein it has been agreed to increase the number of meteorological / hydrometric sites in Nepalese territory from 42 to 47. In addition Nepal has also agreed to transmit real time data in respect of 5 key hydrometric stations located on Gandak, Kosi, Rapti, Bagmati and Mahananda rivers which in turn has helped in making flood forecasts with increased warning times (Government of India, Parliamentary Questions, Lok Sabha. Ministry of Water Resources Unstarred Question No 2215). Given the fact that the countries of South Asia are locked in the politics of data generation and sharing, where as, such programmes needs transparency, development of a database, the institutional capacity for its analysis, publication and dissemination and active participation at all levels including of the community who is affected the most within states and across borders. 
The Tenth Plan highlighted the limited success attained through non-structural measures and emphasized the apathy within the states with regard to flood plain zoning legislation’s. It also emphasized the need to develop long-term and permanent solution, by adopting variety of measures including construction of storage, raising of villages, modification in cropping pattern (sowing crops which can tolerate water-logging) and setting up of a nation-wide network of communication, forecasting and forewarning systems, and people’s participation in maintenance of embankments. Although this Plan contains both structural and non-structural elements, an integrated approach, but the focus remained dominantly on structural measures ordained towards ‘flood control.’  Though the proposal aim at ‘peoples participation’ but dictated and driven by top-down bureaucratic approach have, thus, defined the boundary of their participation, largely, ‘the maintenance of embankments’. It is yet to be seen as to when and how the government both at the centre and state are not only willing to acknowledge the critical role-played by the communities and NGO’s in the sustainable management of flood but are also prepared to move beyond the monolithic, hegemonic top-down approach to a more human-centric, pluralistic, bottom-up approach to flood management. 
Though flood management is the ‘latest mantra’ but the hegemonic and bureaucratic language of flood control deeply embedded in the ideas and practices of controlling floods and not ‘living with the floods’ very much dictates the flood management approach. Further, while highlighting the ‘achievements in flood management’, the Government of India, Ministry of Water Resources Report on ‘Achievement in Flood Management’ states that, 

 “During the last 45 years, different methods of flood protection structural as well as non-structural have been adopted in different states depending upon the nature of the problem and local conditions. Structural measures include storage reservoirs, flood embankments, drainage channels, anti-erosion works, channel improvement works, detention basins etc. and non-structural measures include flood forecasting, flood plain zoning, flood proofing, disaster preparedness etc. 

Between 1954 and 2000, 33,630 km of new embankments and 37,904 km of drainage channels have been constructed. A total of 2,337 town protection works have been completed and 4,705 villages raised above flood level”.  
Through out the country the area ‘benefited’, till 2000 by the above mentioned flood management measures, is 15.8 million-hectare (ibid). But does such ‘physical achievement’ in flood management addresses people’s vulnerability to flood hazardous? And the critical question of adaptability--who does (or does not!) adapt, when, where how and why? remains yet to be addressed by the government.   Furthermore, who is the beneficiary? Who defines benefit? And also how to define benefit? More importantly, where are the people in such scheme of flood protection? Since the causes of vulnerability lie in social, economic and political processes and differential access to and mobility to mobilize resources, the above-mentioned achievement does not address the sensitivity to scale of vulnerability and marginalisations? There is little attempt to evaluate whether or not such ‘physical achievements’ have reduced people’s vulnerability? The inefficiency of structural measures, like embankments not only de-links nature from developments but more emphasis is on ‘development by construction’ rather than  ‘development by conservation’, with the entire basin left to the engineers and their limited expertise. 

This also draws our attention to the pertinent question as to  'who decides for whom? Who are the policy makers at the central level as well as at the state level? Since flood management is a state subject, flood control schemes are planned, funded and executed by the state governments themselves out of their own resources and as per their own priorities. Where as the role of the central government is to render assistance that is technical, catalytic and supportive in nature. The primary function of the central government---to make financial resources available---is performed through a Calamity Relief Fund (CRF) based on the recommendations of the Ninth Finance Commission. A CRF is constituted with allocation for each state. Three-fourths of the amount is contributed by the central government in four quarterly installments and the balance of one-fourth is mobilized by the state governments by themselves. 

The apex technical organization in the country for development of water resources is the Central Water Commission (CWC), an attached office of the Ministry of Water Resources. The commission is headed by a Chairman with a status of ex-officio secretary to the Government of India, with three members with a status of ex-officio secretary. The Commission is responsible for initiating, coordinating and furthering, in consultation with the state governments, schemes for control, conservation, development and utilization of water resources throughout the country for the purpose of irrigation, flood management, power generation, navigation etc. Implementation of the National Water Policy is another important concern of the Commission. CWC’s one of the important function with regard to flood management are flood forecasting and warning systems and maintaining uninterrupted communication. 

To prepare comprehensive plans of flood management of the various river systems in the Ganga sub-basin, the Ganga Flood Control Commission (GFCC) was established in April 1972 with headquarters at Patna, Bihar. It serves as the executive limb of the Ganga Flood Control Board that is headed by the Union Minister for Water Resources. The members of this board are the Chief Ministers (or their representatives) of the basin states concerned, Union Ministers of Finance, Railways, Surface Transport, Agriculture and Member, Planning Commission. The Commission is headed by a Chairman and is assisted by two full-time members, four directors and other officers and staff. The representatives of the concerned central ministries/departments as well as the chief engineers of the basin states are either part-time members or permanent invitees of the Commission. Similarly, to prepare Master Plans for Brahmaputra and Barak Valleys, the Brahmaputra Board, an autonomous Statutory body was set up by an Act of Parliament called ‘The Brahmaputra Board Act’ (Act 46 of 1980),under Ministry of Water Resources. The jurisdiction of the Board covers both the Brahmaputra and Barak Valleys and extends over all the seven states of the North-East Region of the country (Government of India, Ministry of Water Resources, Annual Report: 2002-2003).


But has such an elaborate institutional structure worked efficiently, transparently and with accountability? Since all institutions necessarily have geographical and functional boundaries, not least to promote accountability, it is often being observed in many cases that the areas of responsibility and degrees of accountability are ambiguous and often the blame is put on another department or ministry.  Besides, their are subtle examples that suggest that there exists ‘crisis of implementation’ on the part of the state governments, to implement the recommendations of RBA. For instance the Working Group on Flood Control Programme, Tenth Five Year Plan, while highlighting that the damage for the first three years of the Ninth Plan exceeded allocations substantially, explicitly stated, “the increasing value of flood damage reflects the increasing economic activity in flood plains. There seems to be a hesitation on the part of state governments to enact flood plain zoning legislation” (Government of India, Planning Commission Report on Irrigation, Flood Control and Command Area Development, Tenth Five Year Plan). And therefore argues for various ‘other’ immediate steps to be undertaken such as differential insurance rules, additional surcharge by way of property tax on structures in risk areas etc. to discourage unbridled economic growth, especially construction of houses and other structures, in flood plains. 

Though in 1975 a model bill for flood plain zoning was circulated to the states for enactment, but only two States—Manipur and Rajasthan--- have made appropriate legislation in this respect (Government of India, Parliamentary Questions, Rajya Sabha, Ministry of Water Resources, Starred Question No 438, 19.2.2000).  Interestingly none of the Gangetic basin states, where fury of the floods is acute and are annual feature, have implemented the legislation despite the known criticality of the flood plain zoning law that aims at determining the locations and the extent of areas likely to be affected by floods of different magnitude/frequencies and to develop those areas in such a fashion that the resulting damage is reduced to the minimum and are also crucial for estimating the flood damage and collection of statistics on uniform basis.  

As mentioned earlier, since flood management is a state subject at the state level the institutions responsible for planning and implementation of flood protection schemes are the state water resource ministry the relief and rehabilitation department and the irrigation departments. In many, if not most, cases the allocation of responsibility among these three agencies within state and between state and the central governments are both highly politicized and far from clear. The brief assessment of Bihar’s policy response to floods provided below reveals how the broader and deeper geo-political dynamics centre-state relations in the Indian federal system continue to influence official perceptions of and policies towards flood management.

State Responses to Floods: Perspectives from Bihar

In spite of repeated acknowledgements both inside and outside official circles that there are serious limitations with the structural paradigm of constructing embankments and levees, the shift towards non-structural approaches have been slow and hesitant. As stated in Government of Bihar, the Tenth Year Plan (2002-2007), “the state of Bihar is the most flood affected state in the country accounting for 17% of the flood prone areas of the country. Post bifurcation Bihar now supports a population of 64.25 million within a geographical area of 93.81 lakh hectares, 68.80 lakh hectares of which are flood prone and 10 lakh hectares are perceptually water logged”. A total of 3,465 km of embankments have been constructed along rivers in Bihar (Tiwari, 1999: 35). Parallel to the embankments, a massive network of roads and railway lines built east to west, cutting across and disrupting natural drainage systems. According to the Barh Mukti Abhyan, investment in the construction and maintenance of embankments up to 1989-90 totaled Rs 5,300 million. Since 1990-1991, the government has constructed only 11 km. of embankment but it has spent approximately Rs 2,700 million rupees on embankment maintenance (Ibid.). Between 1955, when flood control works was initiated, and 1998 the Bihar government has invested approximately 7,460 million rupees on the construction and maintenance of 3,454 km of embankments (Krishna Kumar, 1999). Despite this massive investment, Bihar, the most flood-affected state in India, accounts for 56.5% of the nation’s flood victims (Luintel, 1999). 

According to the Tenth Year Plan (2002-2007), thirty out of the thirty-eight districts of Bihar are flood-prone. The flood-prone area of Bihar has increased from 4.2 million has (RBA report, 1980) to 6.880 million ha, according to Ganga Flood Control Commission, Master Plan, Vol. I. (as cited in Government of Bihar, Tenth Five Year Plan). According to the report of the Eleventh Finance Commission of Bihar in 1999, flood-related damage rose by 54 times during Laloo Prasad Yadav’s tenure, from Rs 9.49 million in 1989-1990 to Rs 5,147.8 million in 1998-1999 (Tiwari, 1999: 32). In 2001 flooding in Bihar covered 24 districts, affecting more than 600,000 people, 11,000 cattle and inundating 1,700 thousand ha of land (Sinha, 2002). As damages have increased, so has expenditure on rehabilitation. The share of the central government’s Calamity Relief Fund (CRF) released to the state of Bihar was Rs. 337.9 million during the year 1999-2000; Rs 502.2 million in 2000-2001 and Rs. 263.65 million in 2001-2002. Along with this, additional assistance to the amount of Rs 381.8 million in 1999-2000 and 296.7 million in 2000-01 was provided under the National Fund For Calamity Relief (NFCR)/National Calamity Contingency Fund (Government of India, Parliamentary Questions, Lok Sabha. Ministry of Water Resources, Unstarred Question No 4301, 12.08 2002), Once the government of Bihar has completed the formalities for the release of the pending installment of the CRF, the central government will have provided Bihar a total of Rs. 540.5 million of its second installment of CRF support for the year 2001-02 and of the first installment of additional funds for 2003 (ibid). These figures suggest that the central government alone will have spent at least Rs 2,322.75 million on flood relief in Bihar from 1999 to 2003. If the amounts spent by the Bihar government are added, the total probably far exceeds the amount invested in the maintenance of embankments over the same period. The mismatch between the total amount of assistance sought for the construction and maintenance of embankments and funds released from CRF and the damage reported raises serious questions regarding the approaches to flood management of the state and central governments. As is clear from its Tenth Five Year Plan 2002- 2007, the state government of Bihar continues to frame solutions to the problem of flooding largely in terms of the viability and vitality of structural measures. According to the plan, long term structural solutions to flooding lie in the construction of dams in Nepal, while short-term measures focus primarily on building embankments along the rivers of Bihar. The Tenth Five Year Plan (2002-2007) Government of Bihar made the following observations.
“The long-term solution of flood problem in Bihar lies in the provision of reservoirs in the upper reach of main rivers and their tributaries. Unfortunately, most of these rivers originate in Nepal and flow through it for the considerable length before entering Bihar. All suitable dam sites fall in that country. Only with the sincere co-operation of the HMG Nepal and Central Government, construction of dams in Nepal territory is possible. Sites on the tributaries of Kosi river have been investigated and a high dam at Barahkshetra is proposed which would moderate the maximum probable flood of 42,475 cumecs (15 lakh cusecs) to a flood of 14,000 cumecs (5 lakh cusecs) at Barahkshetra. It will also trap the bulk of coarse and medium silt carried by the river which in turn help stabilize the river and reduce the meandering/ braiding tendency of the river. However, before such measures come into reality, the State will have to depend on short-term measures including the construction and maintenance of embankments along the rivers. Flood management works so far implemented comprise construction and maintenance of 3,454 km. of embankments, revetment in selected portions of river banks, land spurs-367 nos. (284 in Kosi, 30 in Mahananda, 18 in Ganga, and 35 in Gandak and such others flood protection works.” 
Despite the failure of all embankments to control floods, government authorities continue to rely on them as their primary flood control measure. The government of Bihar has, for example, submitted a list of 19 schemes, including five for anti-erosion works and 14 for raising and strengthening or constructing

embankments to the Ganga Flood Control Commission. The total estimated cost of their implementation is about Rs. 542 crores (5,420 million rupees), (Government of India, Parliamentary Questions, Rajya Sabha, Ministry of Water

Resources, Unstarred Question No. 3377, 22.04.2003). Where as for the people who bear the burnt of embankment policy, “embankments are an evil, which prolong floods and increase suffering, impart a false sense of security, displace poor farmers and renders them landless and also forces the poor to take crime” (Tiwari, 1999: 35). Nearly five hundred people of the village ‘Pupri’ in Sitamarhi, a flood prone district, want the embankments to be demolished (Sinha, 2002). Further according to Dr, R.K. Sinha, of Patna University, “the embankments in north Bihar have not only affected the habitat and breeding grounds for wild animals and fishes but also the entire agricultural pattern and productivity in the region”(ibid).

        One must not forget that flood-areas are ‘homelands’ too. It’s being estimated that every year around 80, 000 people living in the east and west embankments of Kosi migrate to Punjab, Haryana, during the times of floods. But despite compensation and provision of land elsewhere, they return their way back to waterlogged homes. Sansa Khatoon, reminds of this reality, when she says that “this is our home, where can we go” ( Limbu, 2003).The flood control measures have kept people away from their homelands, but the people of Sansa are no where mentioned in the political agenda of Bihar politicians.  As the popular saying goes “ if floods do not visit north Bihar, there will be drought in Bihar politics” (Tiwari, 1999:39).

Uttar Pradesh is not far from Patna in every respect. Out of India’s total flood prone area of 346 lac ha, 73 lac ha lies in State of Uttar Pradesh and it is been estimated that an area 59 lac ha. can be protected by way of flood protection works (Government of Uttar Pradesh, State Water Policy). Annually floods affect 27 lac ha. area and causes average loss of Rs. 432 crore to the State (Government of Uttar Pradesh, Report of Irrigation Department). The 1998 flood ravaged 55 districts and about 1534 villages, nearly, 1,500 people died and 80, 000 houses were destroyed (Seminar, 1999:70). A look at the state wise physical achievement of works under flood management, till 2000, suggests that U.P, has constructed 3,593 km. of drainage canals and only 2,681 km of embankments, while Bihar, in contrast, has constructed 3,454 km. of embankments but only 365 km of drainage canals. Interestingly no villages in Bihar have been raised where as in Uttar Pradesh, 4,511 have been raised (See Annexure IV). The overall state investments in embankments, drainage and protective works, even within a state, and in both Bihar and Uttar Pradesh, is highly skewed but this extremely ‘complex’ and ‘contested’ physical achievement, has been instrumental in maximum intervention in the natural drainage of flood water. 
With unrealistically multiplying costs of embankments construction, the recurring expenses on their repair and entrenched combination of politicians, engineers and contractors, each one of whom stands to benefit enormously from such enterprise, it is important that the political economy of the natural disaster be questioned and problematised.  Author and journalist Arvind Narayan Das rather succinctly sums up this state of affair: “Public works engineering became another flourishing trade. With the construction of roads, dams, embankments and canals after independence, the industry’s turnover increased tremendously and all manner of entrepreneurs jumped into it. As much as the construction was of earthen structures in flood-prone areas, it was a virtual cornucopia, ever filling up with every monsoon. Where the natural flow of water reduced chances of damage and renewal of public works, strenuous efforts were put in by the public works agencies and contractors to impede it and create water-logging and flooding” (Aggarwal and Chak, 1999: 124). 

A look at the Parliamentary debates on flood and flood related issues suggests that there exists both concern and anxiety with regard to the efficiency of structural measures, especially dams and embankments, adopted by government as flood management approach. For instance, effectiveness of dams as a flood-control measure has been questioned and there has been a proposal to conduct a detail study to ascertain its usefulness. (Government of India, Parliamentry Questions, Rajaya Sabha, Unstarred Question no 599, 29. 02.2000). Beside this, it was also proposed, by honorable member, that the government must have a national flood insurance policy for poor people who are at the margins of vulnerability so that they can meet some of their loss --cattle, fodder, property and building-- in monetary terms. (Government of India, XI Lok Sabha Debates Session II, Thursday, July 18, 1996). But most of the concerns have either been lost in debates or have remained deeply embedded in papers only. 
Perspective From Village
The official understanding of flood issues, as revealed through government policies and pronouncements, fails to acknowledge the experiences of communities affected by floods or the grass root expectations vis-à-vis government agencies responsible for flood mitigation and management. Insights garnered from field reports on sixteen villages in Bihar and Uttar Pradesh located in the Rapti/Rohini river basin of Uttar Pradesh and the Bagmati river basin of Bihar, reveal for example, a far more complex picture of ground reality than perhaps assumed by policy makers. Interviews conducted as part of this study, reveal that many villages residents in both Bihar and U.P. perceive floods as a natural-social phenomenon and feel that the overall condition of their villages was better before embankments were constructed than it is now. Before embankments were raised, they explained floods often brought fertile soil and left a thin fertility-enhancing layer of silt on their fields. Now, many villages face serious problems: where flood flows are concentrated sand casting prolonged flooding and water logging plague villages, whereas where embankments reduce shallow flooding the recharge of is limited and drought-like impacts ensue soil moisture. In brief, villagers often see themselves as caught in a flood/drought cycle, with far-reaching implications for agriculture, livelihoods, health and migration flows. 

The growing size of flood prone areas, the massive expenditure on flood control measures, the mounting costs of flood damage and the continued expenditure on flood relief raises important questions regarding government’s approaches to flood management. The official perception of the causes and the consequences of floods must be questioned, as must the effectiveness of structural measures, especially dams and embankments as huge investments in water control structures, like embankments and dams, have not ameliorated the social, economic and ecological impacts of floods, rather they have been instrumental in increasing long-term vulnerability. It appears that the dominant prevalent approaches or govern-mentality to ‘flood management’ and ‘control’ are by and large reactive rather than pro-active. Such state-centric conventional geopolitical approach of ‘mastering space’ and ‘resources’ often ignores the sensitivities and abilities of various communities to adapt and fails to explore the degree to which adaptation are possible in practice, process or structure. Since institutional landscapes are embedded in the broader and deeper geopolitical economy of flood, which is characterized by complexity, variability and increasingly higher level of uncertainty.  Rather than moving from functions and structures, the pre-dominant govern-mentality forces the institutions and policies to move from structures to functions, this often leaves little room for adaptive thinking.  The criticality of building partnerships at various levels and among various actors is the key to work out long-term sustainable adaptive strategies to floods.  
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Annexure I

Government of India, Ministry of Water Resources, Report on Flood Affected Area, 2000. http://wrmin.nic.in/development/flood_affected.htm

  State wise Total Area Liable to Floods in the Country (1953-1978)

	State
	Area liable to Floods 
(million Ha.)

	1. Andhra Pradesh
	1.39

	2. Assam
	3.15

	3. Bihar
	4.26

	4. Gujarat
	1.39

	5. Haryana
	2.35

	6. Himachal Pradesh
	0.23

	7. Jammu & Kashmir
	0.08

	8. Karnataka
	0.02

	9.Kerala
	0.87

	10. Madhya Pradesh
	0.26

	11. Maharashtra
	0.23

	12. Manipur
	0.08

	13. Meghalaya
	0.02

	14. Orissa
	1.40

	15. Punjab
	3.70

	16. Rajasthan
	3.26

	17. Tamil Nadu
	0.45

	18. Tripura
	0.33

	19. Uttar Pradesh
	7.336

	20. West Bengal
	2.65

	21. Delhi
	0.05

	22. Pondichery
	0.01

	Total
	33.516


	Maximum flood affected area from Data for the period 1953-78 
	34 million ha. 

	Add Area protected till then (1978) 
	10 million ha. 

	Deduct Area flooded due to failure of Protection works which might have Been added in the reported flooded Area 
	4 million ha. 

	Total Flood Prone Area in the Country 
	40 million ha. 


Flood Affected Area 
The area affected by flood in the country from 1953 to 2000 is given below:- 

	Year 
	Flood Affected Area
(Million Ha.) 
	Year 
	Flood Affected Area
(Million ha.) 

	1953 
	2.290 
	1954 
	7.490 

	1955 
	9.440 
	1956 
	9.240 

	1957 
	4.860 
	1958 
	6.260 

	1959 
	5.770 
	1960 
	7.530 

	1961 
	6.560 
	1962 
	6.120 

	1963 
	3.490 
	1964 
	4.900 

	1965 
	1.460 
	1966 
	4.740 

	1967 
	7.150 
	1968 
	7.150 

	1969 
	6.200 
	1970 
	8.460 

	1971 
	13.250 
	1972 
	4.100 

	1973 
	11.790 
	1974 
	6.700 

	1975 
	6.170 
	1976 
	11.910 

	1977 
	11.460 
	1978 
	17.500 

	1979 
	3.990 
	1980 
	11.460 

	1981 
	6.120 
	1982 
	8.870 

	1983 
	9.020 
	1984 
	10.710 

	1985 
	8.380 
	1986 
	8.810 

	1987 
	8.890 
	1988 
	16.290 

	1989 
	8.060 
	1990 
	9.303 

	1991 
	6.357 
	1992 
	2.645 

	1993 
	11.439 
	1994 
	4.805 

	1995 
	5.245 
	1996 
	8.049 

	1997 
	4.569 
	1998* 
	9.133 

	1999* 
	3.978 
	2000* 
	5.166 

	2001* 
	3.008 
	2002* 
	2.808 

	* Figures are tentative. 


The annual average area affected is 7.181 million ha. The maximum was in 1978 when 17.50 million ha. was affected.

Annexure II

Flood Damage from First- Eighth Five Year Plan

	Plan Period
	Total Damage to crop houses and public utilities at 1981-2 prices in Rs. Million 

	First Plan (1951-1956)
	        13,959.00

	Second Plan (1956-1961)
	        15,259.60

	Third Plan   (1961-1966)
	        11,098.90

	Annual Plans (1966-1969)
	        14, 387.70

	Fourth Plan (1969-1974)
	        53,445.60

	Fifth Plan (1974-1978)
	        49,748.80

	Annual Plans (1978-1980)
	         30,476.80

	Sixth Plan (1980-1985)
	         76,603.60

	Seventh Plan (1985-1990)
	        124,109.90

	Annual Plan (1990-1992)
	           16,788.00

	Eighth Plan (1992-1997)
	           26,232.60


Source: Government of India, Parliamentry Question, Lok Sabha, Unstarred Question No, 354,  23 December 1998. http://164.100.24.208/lsq/quest.asp?qref=354
Annexure III

Government of India, Ministry of Water Resources, Report on Flood Forecasting Network in India

http://wrmin.nic.in/development/flood_net.htm
Flood Forecasting Network in India

	S.No 
	Basin Name 
	No. of Flood Forecasting Stations 

	1 
	Ganga Basin 
	80 

	2 
	Brahmaputra Basin 
	27 

	3 
	Barak Basin 
	2 

	4 
	Godavari 
	15 

	5 
	Krishna 
	8 

	6 
	Subarnarekha 
	1 

	7 
	Mahanadi 
	3 

	8 
	Brahmani-Baitarani 
	3 

	9 
	Burha Balang 
	1 

	10 
	Ruyshi Kulya 
	1 

	11 
	Vamsadhara 
	3 

	12 
	Narmada 
	4 

	13 
	Tapi 
	3 

	14 
	Sabarmati 
	2 

	15 
	Mahi 
	2 

	16 
	Banas 
	1 

	17 
	Damanganga 
	3 

	  
	Total 
	159 


  

The State-wise break up is as below: -   

	S.
No 
	States 
	No. of Flood Forecasting Stations 

	1 
	Andhra Pradesh 
	13

	2 
	Assam 
	23 

	3 
	Bihar 
	32

	4 
	Jharkhan 
	4 

	5 
	Gujarat 
	10 

	6 
	Haryana 
	1 

	7 
	Karnataka 
	4 

	8 
	Madhya Pradesh 
	2

	9 
	Chattisgarh 
	1 

	10 
	Maharashtra 
	7 

	11 
	Orissa 
	11 

	12 
	Uttar Pradesh 
	32

	13 
	Uttranchal 
	1 

	14 
	West Bengal 
	14 

	15 
	Delhi 
	2 

	16 
	Dadra and Nagar Haveli 
	2 

	  
	Total 
	159 


Annexure IV

STATE-WISE PHYSICAL ACHIEVEMENT OF WORKS 
UNDER FLOOD MANAGEMENT (upto 3/2000) 
                        
	Sl. No. 
	State/ UT's 
	Length of Embank- ment (km) 
	Length of drainage channels (km) 
	Towns/ Village Protection Works (Nos.) 
	Village raised/ Protected (Nos.) 
	Area benefitted In million (M.ha.) 

	1. 
	Andhra Pradesh 
	2100 
	13569 
	68 
	21 
	0.54 

	2. 
	Arunachal Pradesh 
	2 
	- 
	- 
	- 
	- 

	3. 
	Assam 
	4454 
	851 
	660 
	- 
	1.6357 

	4. 
	Bihar 
	3454 
	365 
	47 
	- 
	2.949 

	5. 
	Goa 
	10 
	12 
	4 
	6 
	0.0001 

	6. 
	Gujarat 
	104.12 
	271 
	805 
	30 
	0.4827 

	7. 
	Haryana 
	1144 
	4385 
	448 
	98 
	2.0 

	8. 
	Himachal Pradesh 
	58 
	11 
	- 
	- 
	0.0097 

	9. 
	Jammu & Kashmir 
	230 
	14 
	12 
	5 
	0.2173 

	10. 
	Karnataka 
	- 
	- 
	- 
	- 
	0.0008 

	11. 
	Kerala 
	116.7 
	29 
	4 
	6 
	0.0555 

	12. 
	Madhya Pradesh 
	26 
	- 
	37 
	- 
	0.0040 

	13. 
	Maharashtra 
	26 
	- 
	26 
	- 
	0.0010 

	14. 
	Manipur 
	360 
	126 
	1 
	1 
	0.130 

	15. 
	Meghalaya 
	112 
	- 
	8 
	2 
	0.0011 

	16. 
	Mizoram 
	1 
	1 
	- 
	- 
	- 

	17. 
	Nagaland 
	- 
	- 
	- 
	- 
	- 

	18. 
	Orissa 
	6515 
	131 
	14 
	29 
	0.4800 

	19. 
	Punjab 
	1370 
	6622 
	3 
	- 
	3.19 

	20. 
	Rajasthan 
	145 
	197 
	25 
	- 
	0.0816 

	21. 
	Sikkim 
	7 
	12 
	6 
	- 
	0.002 

	22. 
	Tamil Nadu 
	87 
	19 
	46 
	4 
	0.1220 

	23. 
	Tripura 
	133.30 
	94 
	11 
	- 
	0.0251 

	24. 
	Uttar Pradesh 
	2681 
	3593 
	64 
	4511 
	1.599 

	25. 
	West Bengal 
	10350 
	7129 
	48 
	- 
	2.2005 

	26. 
	A&N Island 
	- 
	- 
	- 
	- 
	- 

	27. 
	Chandigarh 
	- 
	- 
	- 
	- 
	- 

	28. 
	Dadra & Nagar Haveli 
	- 
	- 
	- 
	- 
	- 

	29. 
	Daman & Diu 
	- 
	- 
	- 
	- 
	- 

	30. 
	Delhi 
	83 
	453 
	- 
	- 
	0.0780 

	31. 
	Lakshadweep 
	- 
	- 
	- 
	- 
	- 

	32. 
	Pondicherry 
	61 
	20 
	- 
	- 
	0.004 

	  
	Total 
	33630.12 
	37904 
	2337 
	4713 
	15.8091 

	  

	Note :  These are the figures as furnished by the State Government. Wherever there are significant changes noticed with reference to 1993 and 2000, the States have been asked to reconfirm these figures. 


[image: image1]
Source: Government of India, Ministry of Water Resources, Report on Achievement in Flood Management, 2000. 
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