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COVERAGE AND STRATEGIES IN 

THE PARADIGM OF

AGRO-CLIMATIC REGIONAL POLICIES IN INDIA

Introduction

  The Working Group first attempted an analysis of proposed coverage of rainfed development programmes in the light of the analysis of the somewhat distressing trends in land and water outcomes as highlighted in the Approach Paper and as amplified in this report in earlier chapters. It then outlines a strategy of a bifocal approach to future policies in the light of the somewhat uneven developments in the past in rainfed regions, with some growing faster and diversifying and others not having a good profile. The coverage of future programmes and policies for each segment are then outlined.

   There have been several attempts at mapping India's land and water resources and identifying suitable cropping patterns and biomass production strategies for different regions. Such assessments are particularly important in understanding the constraints and opportunities in our rainfed areas. The range and diversity of the rainfed areas presents a qualitatively complex set of problems, which needs delicate handling. We must give up the one-size-fits-all approach and focus on fine-tuning and matching our interventions to the subtle variations in local contexts. Advances in science and technology provides us with useful tools for careful evaluation of the production potential of different land use categories to arrive at appropriate, location-specific strategies of intervention.

Coverage

The earlier analysis in the Statistical review section shows that all the programmes taken together covered 46 million hectares by now. According to the Planning Commission around 15 to 16 million hectares have been treated, it is presumed in the sense of successful treatment of area in terms of drought proofing.

1.  The MORD has a definition of potential watershed areas of 55 million hectares, which compares with the Agro-Climatic Regional Planning Units (Agro-Climatic Regional Planning Unit ,1991, Agro-Climatic Regional Planning at the State Level, Working Paper No.5, Ahmedabad.) estimates built at the sub-regional level of 65 to 68 million hectares. The MORD’s definition is in terms of irrigation coverage of 30% of area. ARPU’s estimates were built up in terms of local knowledge of Agro-climatic Planning Teams of soil, land, rainfall, water and climatic characteristics at the sub-regional level of agro-climatic regions which were around three to five Districts each.
 Mihir Shah has suggested, an argument given in earlier chapters, that rainfed regions area has gone down from 94 million hectares to 84 million hectares, on account of increased irrigation. The numbers now being advocated therefore would lie between the existing 55 million hectares to a possible 84 million hectares. The argument for not changing the existing definitions and sticking to the lower order range of 55 million hectares, are convincing. There is robust sense behind the existing definitions as also there is the more compelling fact that improved performance in the existing target area would give high rewards, particularly if the lessons of past experience, or ‘learnings’ as the Working Group calls them and as summarized in the Bopal Declaration of experienced and knowledgeable persons, are taken into account. Also there is the problem that in the era of coalition regimes there are always pressures to widen the scope of coverage, beyond the range presented by research or social priority based arguments.

 The case for considering a revision of the existing coverage, emerges from some very distressing features of the country’s land and water development, bordering on a ‘crisis’ situation, which can only be handled in the framework of holistic policies for rainfed regions. These features have been discussed earlier.

 It is the view of the Working Group that the present situation can be described as an agrarian crises. In that context there is the need for a regenerated, focused and revitalized rainfed programme with stakeholder and local institutions and possible structures for them, spelt out. The word ‘Crises’ is sometimes loosely used in the country’s democratic polity and is de ja vue anyway. The Working Group is using it for the following specific reasons:

1.Indian agricultural growth has fallen and so has investment and profitability of agriculture; rural employment trends are unacceptable;

2.India’s net sown area under crops has fallen, drastically for the first time;

3.Area under canal irrigation has fallen again for the first time in history.

 There are basic factors at play. As compared to relief against rainfall failure, the farmer now wants yield enhancing water supplies for water stress periods of diverse crops grown with modern technology. Access to ground water gives them this facility, badly planned and inefficiently managed canals don’t. Farmers and their communities now want control on water deliveries. Hence there are difficulties in expanding irrigation, which are of a qualitatively level. Earlier analysis, in this report has listed the large number of Districts where in terms of ground water use, the coefficient of variability is high and percent of villages with deeper water table is high. The states, which are covered under this category, include Rajasthan, Gujarat, AP and Tamil Nadu.

There is available a listing of a hundred Districts where the problem of excessive groundwater use has led to major economic and sustainability problems. These districts are largely in the rainfed regions as suggested by Mihir Shah. The details are as follows;

There are 100 districts (list attached, Annex 1) which account for over 60% of India’s ‘critical’ and over-exploited blocks. These also happen to have the highest concentration of dug-wells in the country; here is where falling water tables have the most disastrous impact on drying up wells and forcing farmers to revert to rainfed farming.  Outside the Punjab, most recent farmer suicides are reported from these districts; and groundwater stress is an important source of agrarian distress in these regions.

Table 1

 Groundwater-stressed Hard-rock States of India

	
	Annual Groundwater draft (billion m3

	Total number of  irrigation dug wells in use and disuse (‘000)

	% of India’s critical and over-exploited blocks

	Area irrigated by groundwater

(m ha)

	% of wells and tubewells with electric pumps

	Potential for increased  recharge through well modification (b m3)
.

	Andhra Pradesh
	14.90
	1185
	296
	1.68
	93.5
	5.9

	Gujarat
	11.50
	936
	43
	2.39
	54.5
	4.7

	Karnataka
	10.71
	328
	68
	0.86
	96.1
	1.64

	Madhya Pradesh
	17.12
	1277
	30
	3.50
	85.5
	6.4

	Maharashtra
	15.09
	1659
	8
	1.57
	96.1
	8.3

	Rajasthan
	12.99
	1172
	190
	3.66
	47.4
	5.86

	Tamilnadu
	17.65
	1656
	175
	1.41
	82.5
	8.28

	Total for 7 states
	99.96 
	8213
	810
	15.07
	82.6
	41.1

	7 states as % of India total
	43.3
	85.4
	70.9
	48.9
	65.2
	

	India
	231
	9617
	1142
	30.8
	61.0
	


Source: Tushar Shah

Much of this distress can be alleviated—and at a relatively low cost to the society—by mounting a well-designed program of groundwater recharge. It is sometimes suggested that small watershed development programs are an effective answer to groundwater depletion; however, according to Tushaar Shah, this is only partly so. In arid and semi-arid areas of India, tanks, small water harvesting structures with poor surface-area-to-depth ratio act as evaporation pans; they lose much more water to non-beneficial evaporation than is available for recharging the aquifers. In the old times, when groundwater withdrawal was a small fraction of today, irrigation tanks made sense; but today, they need to be reinvented. This is evident in the fact that on their own, farmer communities in many of these districts are converting their centuries-old irrigation tanks into percolation tanks to increase recharge to their wells. While Tushaar Shah does not mention this, this will require development in the framework of watershed development, in the sense that the aquifier characteristics will have to be the bedrock of the regeneration process and it will involve the interaction of the efforts of multiple stakeholders. Tushar Shah’s point, however is that individual effort will be required and this then becomes a case of the point made early in the watershed project experience of aligning individual rights with limited and focused cooperation, as highlighted in the review sections.

By their very nature, hard-rock areas have a profusion of dug-wells and tanks while sandy-alluvial aquifer areas are dominated by tube-wells and have few tanks for irrigation. The groundwater recharge strategy in hard-rock areas should therefore focus on modifying dugwells and tanks for maximizing groundwater recharge.  

To begin with the program can be confined to the 100 most groundwater-stressed districts of the hard-rock states; and can be expanded to cover other districts after reviewing the experience. 

Program Components

The program can have five components as outlined below:

1. “Bhujal-Mitra Program”  for support to dug-well Recharge Shaft Component: Traditionally, farmers in many parts of India treat flood waters of monsoon as a nuisance and divert it away from their fields to downstream areas using cart roads as drains. The aim of this component should be to divert the floodwater of monsoon rains into dug-wells after reducing its silt load. This is done by [a] reworking the field drains so as to bring the floodwater towards the well; [b] constructing a desiltation chamber that allows the silt and dirt to settle to the bottom; and [c] convey clean floodwater into the well by a PVC pipe linking the chamber with the well. In Saurashtra region of Gujarat, the cost of well-recharge structure ranges from Rs 1500-5000. A Rs 1500-2000 subsidy per dugwell and a well-designed communication campaign can do the trick.

The 100 most groundwater-stressed districts have over 7 million dug-wells, out of the country’s 10 million dug-wells. In a normal monsoon, an average dug-well with a storage of 800 m3, after modification, can put in 5000-6000 mn3 of groundwater into the aquifer creating a sizeable ‘recharge mound’ underneath each well. If all the 7 million wells are fitted with recharge shafts, they can augment groundwater resource by 35-40 km3 and largely eliminate the groundwater stress in these districts. To be effective, this component has to be implemented on a large scale because of the common property nature of recharge benefits. In a village, if only 1 or 2 farmers install a recharge shaft in their dug-well, they will benefit little as other well owners will free-ride on their recharge. But if most or all wells in a village are fitted with recharge shaft, the entire village will benefit. The program is thus best implemented in a campaign mode, again highlighting the individual-communitty interface of the proposal.

Dug-well recharge shaft program is likely to be well –received for many reasons: [a] farmers in hard-rock areas will be able to intuitively visualize its benefit; [b] in the hard-rock formations, a farmer is able to recover some of the groundwater he recharges; in that sense, the recharge shaft works as a partial bank account; [c] the cost of the recharge shaft is modest; and it is easy to maintain.

2. Additional Support to Bhujal Mitra Farmers
Hard-rock area farmers will have a built in incentive for adoption of recharge shafts because they will get partial benefit of recharge in terms of improved well yields. However, this incentive can be much strengthened by supporting them to make other modifications that will augment their well yield but contribute much more to groundwater recharge. Two common items are: well deepening and making lateral bores within dug-wells. Both these improve yields of wells; but in dug-wells fitted with recharge shafts, these will also augment recharge capacity. The number of times a modified dug-well can be filled with floodwaters is determined by the speed with which it can dispatch its storage to the recharge mound. Lateral bores in dugwells can increase this speed, thereby quickly emptying the well to receive the next doze of floodwaters from a rainfall event. A scheme in which farmers contribute 40% and government offers a 60% subsidy on well-deepening as well as making lateral bores  should give a strong fillip—and the much-needed scale-- to the Bhujal Mitra program.

3. Tank Recharge Shaft Component:

Hard-rock areas also have large number of tanks originally built for paddy irrigation. In many parts of AP, Karnataka and Tamil Nadu, farmers are sealing the sluice gates of tanks and converting irrigation tanks into percolation tanks because they find recharge of their wells more valuable than flow irrigation from tanks. Silt layer on tank beds however greatly impedes groundwater recharge. While desilting of tanks every year may be expensive, a simple tank water recharge shaft can increase the tank’s recharge-effectiveness many-fold. The cost of a proper recharge shaft is around Rs 1-1.5 lakh. In this, a pucca desilting chamber (8*8*10 meters) is made to filter ( through a gravel pit) the flood water 1.5-2 meters above the lowest point in the water spread area. A strainer pipe is introduced in to an 8 inch housing pipe (GI or PVC) through a bore drilled deep enough to pass through a water-bearing stratum. When the tank fills up during monsoon, water gets dispatched to the aquifer through the pucca filter system and pipe until the tank water level falls to 1.5-2 meters. The technology is simple; but involving local NGOs with some technical capacity may improve the quality of implementation.

4. Water Harvesting Structures: While dug-well recharge shafts and tank recharge shafts should be the key components of the suggested program, it is also critical to strengthen groundwater recharge effectiveness in watershed programs as well as water harvesting structures such as check dams, johads, paals,  etc. This watershed projects which install recharge shafts in their water harvesting structures should have access to additional funding to cover the cost in the 100 districts.
5. Education, Information and Communication: There is dire need for a strong and vibrant EIC program in hard-rock aquifer states in the criticality of groundwater recharge and the techniques of augmenting recharge. The Saurashtra region in Gujarat—which in early 1990’s was under tremendous groundwater stress—mounted a massive hard-rock recharge program as a mass movement with government budgetary support. A major contributor to its success was a massive EIC campaign ran by the government and NGOs. 
2.  These Districts have been overlayed in maps with the ARPU units Districts, which classify Districts by existing programme coverage of Integrated Watershd Development Project and DDP and DAP Districts. As is well known many Districts have more than one scheme under operation. The detailed tabulation is given Annex 2. The summary tabulation is as follows;
	Sl. No.
	Project coverage
	No. of Districts.

	0
	1
	2

	1

2

3

4
	IWDP/DPAP

IWDP/DPAP/DDP

IWDP/DDP

IWDP
	102

02

20

192

	2
	IWDP/DPAP/Proposed Integrated Groundwater Development Project(PIGDP)
	59

	3

4
	IWDP/DDP/DPAP/PIGDP

IWDP/DDP/PIGDP
	02

11

	5
	IWDP/PIGDP
	26

	TOTAL
	
	414


 The earlier analysis in the Statistical review section shows that all the programmes taken together covered 46 million hectares by now. According to the Planning Commission around 15 to 16 million hectares have been treated, it is presumed in the sense of successful treatment of area in terms of drought proofing.

If we take into account the areas which have assured irrigation and do not fall any more in the wasteland category, the area to be covered would be around 70 to 75 million hectares. It may be emphasized again that in the opinion of the Working Group districts which have surface irrigation, but in which ground water is in stress, watershed development and conservation in conjunctive use patterns and with emphasis on water efficiency enhancing strategies, will need a policy focus in the framework of the Rainfed regions strategy. 
It may be noted that these estimates do not differ very radically from these worked out by a Planning Commission Committee on  A Perspective Plan for the Development of rainfed Areas under the Chairmanship of S.R.Hashim.( Planning Commission ,1997, Report of the Committee on Twenty Five Years’ Perspective Plan for the Development of Rainfed Areas,  which updates  the earlier literature of Agro-climatic planning, See Planning Commission 1989, Agro-Climatic Regional Planning - An Overview, New Delhi. And Wadia, F.K. ,1996, Agro Climatic Regional Planning at Zone Level in Basu et.al ,1996)

The distribution of such areas into different categories has been discussed above and in different taxonomies is discussed below. However at this stage it needs to be noted that in terms of growth records, the rainfed regions fall in both high and low growth categories. In many regions growth over a period has led to some regions achieving high levels of development and others are at low levels. As seen in earlier estimates, the growth of dryland crops was 0.87% annual in the decade of the Eighties for the country as a whole, but it was 2.17%  in the rainfed regions. Since this is an average, it would be higher in some rainfed regions. Also the experience is that in some rainfed regions, growth of horticulture and dairying has been high.

 In view of these differentiated growth strategies, the Working Group recommends that the strategy for rainfed regions should be of a bifocal kind. This would imply:

1. That in the existing Rainfed Regions of 55 million hectares, an improved Watershed Programme which takes into account the findings of the past experience and best practices as in the Learnings chapter, be targeted;

2. In the balance 20 million hectares, where a certain level of development has taken place already around water development strategies and programmes, selective strategies of rainfed region development be followed. These would provide selective and measured support for organizational innovation in soil and water conservation and distribution, programmes of ground water regeneration, conjunctive use, support to tree crops and high valued crops, support for non-crop agriculture like dairying, support for marketing, processing, information and training activities and other innovative programmes for drought proofing, particularly those which integrate drought proofing with existing programmes. These programmes would be supported to a maximum amount of 20% of the project costs in each District and the balance resources would have to be raised by the District authorities themselves, or from other project/plan programme sources.

It may be noted that these area coverage figures are approximate and need to be firmed up by official agencies since districts have been reclassified and need to be reclassified in terms of area figures. The above estimates are broad orders of magnitude.

As far as priority to area coverage is concerned, The Working Group would suggest that within each category the Moisture Index Approach Index described below be used for programme guidance.

The phasing of the programme for the Drought Proofing of India be done as follows: 
Physical and Financial Targets of Perspective Plan for Watershed Development


	Plan Period
	Area to be covered by (Million hectare)
	Cost per Hect.
	Total at 1994-95

prices

	
	Govt.
	People’s initiative
	(Rs.)
	Govt.
	People
	Total

	
	
	
	
	(Rs. in crores)
	(Rs. in crores)
	(Rs. in crores)

	9th  Plan
	10
	5
	3000
	3000
	1500
	4500

	10th Plan
	7
	8
	3000
	2100
	2400
	4500

	11th Plan
	5
	10
	2800
	1400
	2800
	4200

	12th Plan
	3
	12
	2600
	780
	3120
	3900

	13th Plan
	2
	13
	2500
	500
	3250
	3750

	Total
	27
	48
	
	7780
	13070
	20850


 It is suggested that a sum of Rs. 1000 crores initially be placed at the disposal of the Planning Commission to be made available for the second category of programmes, by a special machinery to be set up for this purpose with the MORD. Once the National Authority for Rainfed Regions starts functioning, an Agency Approach could be designed to support and direct the watershed projects at the local level in the framework of Activity Mapping as described in the last chapter. This Agency Approach would setup lean mechanisms at the state and national levels to ensure outcomes. Separate Agencies could be set up for  development programmes separately for Watershed Programmes and Ground water regeneration and conjunctive use. This approach has been recently advocated by Prof. Pradip Khandwala in work for the Administrative Reforms Commission, has described the structure extensively and we do not repeat that. He quotes a review of agencification in the UK, as follows:

“ the agency model has led to clarity and focus on specified tasks; a culture of service delivery; empowerment of frontline staff; greater accountability and openness; contextually appropriate structures and systems compared to the earlier standardized, monolithic government system; innovative thinking and action; development of brand for the services offered; better risk management; and greater tendency to expose problems rather than keeping them hidden (pp. 17-18). Some of its major recommendations were that the departments and agencies must work together to bridge the gulf between policy development and implementation, and fill high-level skills gaps in departments and agencies.”

Khandwala apart from giving examples of successful working elsewhere has recommended this structure for land and water development in India. 

The implications of the negative trends, highlighted in this report  are not being realized with the urgency they deserve, since at a basic level resource constraints of a more severe kind faced by certain East Asian economies are now being approached in India. Organizations, communities, households and individuals will have to grasp this fact and live with it. The severity of the blow will take time to sink in. But time India does not have. A few years ago it had been warned that we are getting close to the kind of land and water shortage East Asian societies like China, Japan and Korea have grappled with, but have built up institutions through the centuries to cope. It had been argued that we need to hasten.See, for example,

Y.K.Alagh, Emerging Institutions in Rural Development, in Kanchana Chopra,C.H.Hanumantha Rao, and R.P.Sengupta, Ed.,Water Resources, Sustainable Livelihoods and Eco-Systems Services, Delhi, Concept, pp.403-431

 The Group discussed at some length recent developments in aid to programme support for rainfed region development, which are described below.

 The Moisture Index Approach 

The crop production potential of a region is limited by the availability of water for plant growth. Rainfall being the primary source of water for any region, the quantum of annual and seasonal rainfall is usually used as a key variable in delineation of agro-climatic zones. The moisture index approach uses the balance between annual rainfall (P) and the potential evapo-transpiration (PET XE "PET" ) construct a Moisture Index (MI) to demarcate agro-climatic zones. Thornthwaite (1948) subtracted PET XE "PET"  from the rainfall in each month to arrive at a moisture index XE "moisture index"  (MI XE "MI" ) for each region. Applying this approach, six broad climatic types ("bio-climates") are identified on the basis of this index. The dry regions are those in which the value of the moisture index is negative. The climatic types and their moisture index values are given in Table 2.

Table 2

Division of Regions based on Thornthwaite Moisture Index

	Climate Class
	Moisture Index

	Per Humid
	> 100

	Humid
	 20 to 100

	Moist Sub-humid
	   0 to 20

	Dry Sub-Humid
	-20 to   0

	Semi-Arid
	-40 to -20

	Arid
	-60 to -40


Source: Krishnan and Venkataraman (1992, p.462)

2 Modified Moisture Index and Soil-Climatic Zones

Water availability and crop production potential in areas with similar P and PET XE "PET"  values can vary considerably depending on the composition of the soil of the area. Soils and their characteristics mediate the impact of climatic factors on crop production potential. Hence, agro-climates are best traced through changes in the water balance XE "water balance"  of the soil. In the initial formulation of the MI XE "MI"  approach, all soils were uniformly assumed to be capable of holding water up to a given depth (100 mm/m), irrespective of the exact composition of the soil layer. This assumption has to be modified to account for the differences in the depth and structural properties of the soil that determine its water holding capacity. The water holding capacity varies between less than 50 mm/m depth in shallow sandy soils to more than 200 mm/m depth in deeper silty loams. Moreover, on account of these structural properties, soils exhibit diverging patterns of moisture loss while drying (Thornthwaite and Mather, 1955). Hence the MI needs to be modified, taking into account the properties of the soil. From the point of view of plant growth, change in the soil storage is the most critical variable determining moisture availability at the root zone. The modified moisture index XE "moisture index"  (MI XE "MI" ) is:

MI XE "MI"  = (P – PET) / PET
This index has been adopted by Krishnan (1988) as the basis for grouping districts of India into soil climatic zones. Soil climatic zones are districts falling in the same climate and water balance XE "water balance"  class and having similar soil types. The district is chosen as the unit to facilitate comparisons with crop production data. Krishnan has computed PET XE "PET"  for each district using Penman’s equation (Penman, 1956). Annual rainfall data collected from the state rain gauge stations have been normalized to get long-term averages. The moisture index XE "moisture index"  using these rates has been computed with the Thornthwaite-Mather formula given above. On the basis of this index, climatic classes ranging from extremely arid to per humid are distinguished. The semi-arid and sub-humid classes are further divided into wetter and drier halves and arid areas are grouped into extremely arid and arid regions. These 9 climatic classes are superimposed on the soil map with 13 prominent soil types to get 40 soil-climatic zones (Table 3). 


Table 3

Soil Climatic Zones in India

	Climate Class
	Water Balance Code
	Number of Districts
	% Land Area
	Moisture Index

	Extremely Arid
	A
	7
	  9.3
	< -80

	Arid
	B
	 24
	  6.3
	-80 to -66

	Semi-Arid (Drier Half)  
	C
	97
	21.9 
	-66 to -50

	Semi-Arid (Wetter Half)
	D
	53
	15.1
	-50 to -33

	Dry Sub Humid 
	E
	107
	21.1
	-33 to  0 

	Total Negative MI  Districts
	
	288
	73.7
	

	Moist Sub Humid
	F
	 37
	10.2
	     0 to + 20

	Humid
	G
	 35
	  7.8
	+20 to +100

	Per Humid
	H
	37
	  8.3
	> + 100

	Total Positive MI Districts
	109
	26.3
	
	

	All Districts
	
	397
	100    
	


Source: Krishnan (1988, p.16).

It may be seen from the table that  XE "PET" 73 per cent of the land area of the country covering 70 per cent districts have negative moisture index. Districts with a positive MI are mainly located in the north-east, along the eastern and western coastline and in the foothills of the Himalayas. The rest of the country has moisture deficits for the year as a whole. This classification, thus, brings out the quantitative significance of rainfed drylands in India. A broad comparison of crop productivity in different soil-climatic zones clearly showed that the drylands represented a low productivity sector and a different strategy of agricultural growth and employment generation needs to be implemented here. 

Agro-Climatic Zoning by Planning Commission and State Agricultural Universities 

The soil-climatic classification did not, for many years, become the basis for any policy level intervention. The much needed shift in strategy was pioneered by the Planning Commission, at the end of 1980s, when it initiated a growth strategy based on the agro-climatic regional planning approach (Planning Commission, 1989). The purpose of this exercise was to identify broadly the crop mixes and types of land use that is best suited to the available resources of climate, soil, topography, water resources XE "water resources"  and irrigation XE "irrigation"  facilities in each region. This implied a serious departure from the legacy of crop-centred research, which culminated in the Green Revolution. The package approach of the Green Revolution focused on yield maximisation of specific crops through provisioning of essential inputs and credit to already well-endowed areas. In contrast, the ACZ approach had three new, distinctive features. First, it began with an area-specific mapping of available resources and their potential, rather than an imposition of priorities from above. Second, its focus was on long term sustainability and efficiency of resource use, without compromising the short-term goals of higher output and employment. Third, this approach tried to strike a balance between national priorities like food security and regional concerns of protection of scarce resources and diversification of production structure. In its initial exercise, the Planning Commission identified fifteen Agro-climatic Zones (ACZ) on the basis of the commonality of variables like rainfall, soils, topography and crops grown. The State Agricultural Universities were advised to divide each of the 15 ACZs into sub-zones under the National Agricultural Research Project (NARP). Accordingly, a 120 sub-zone map, based on rainfall, cropping pattern and administrative units, was prepared. This classification formed the basis of agricultural research and extension in the subsequent years and was used to arrive at detailed strategies of enhancing crop production and providing employment in each of the sub-zones in a sustainable manner.

 The agro-climatic zoning approach attempted to identify commonalities among the relevant variables within an ACZ. However, in practice, this approach did not give adequate weight to soil considerations and soil water balance as key variables. It was also constrained by the use of state as the unit, which resulted in the creation of many sub-divisions with similar agro-climatic characteristics but which fell into different states. The Agro-climatic exercises were at the level of agro-climatic sub zones which were at the level of 3 to 5 districts but for administrative purposes the sub zones could straddle across States.

 Agro-Ecological Sub-Regions Approach  XE "NBSS-LUP" 
A more comprehensive attempt towards delineating agro-ecological regions in the country has been attempted by the National Bureau of Soil Survey and Land Use Planning (NBSS-LUP, 1992). This approach followed the FAO methodology (Higgins & Kassam, 1981) of a sequential layering of information on maps. Each contains areas of uniform physiography, climate, length of growing period and soils, and have similar hydrological and ecological responses. The major physiographic regions of the country such as the Himalayas, Indo-Gangetic plains, peninsular Deccan Plateau and coastal plains are subdivided to get 19 landform units. Information on the distribution of 16 broad soil units is superimposed on this landform map to get a map with 49 soil-scape units, out of which 24 are found to be significant. The combin​ation of climatic elements, such as rainfall, temperature, vegetation and Potential evapo-transpiration (PET) together provides the bioclimate units. Five such units, viz., arid, semi-arid, sub-humid, humid and per humid, are identified (as in the MI approach discussed earlier). The water balance parameters rainfall, PET and soil storage together determines the soil moisture and soil tempe​rature regimes. These variables together determine the period in which the moisture of the soil is adequate for supporting plant growth, called the length of the growing period (LGP). The growing period starts when rainfall exceeds 50 per cent of PET and ends with the utilization of the stored soil moisture after rainfall falls below PET. Five different ranges of LGP, counted in days from <90 to >210, are used. These LGP ranges together with 5 bioclimate units give 18 moisture availability regions of which 9 are found widely distributed. Finally, the layering of 9 LGP-Bioclimate units on the 24 soil-scape units gives rise to 20 generalized AERs. 

On the basis of this classification, NBSS-LUP tried to identify the constraints on and potential of biomass production in each of these AERs. But the large size of AERs, often spanning several districts, rendered the average of climatic parameters used (rainfall, PET etc.) often too broad to inform any meaningful strategy of intervention. The smallest territorial AER (AER 3, Deccan Plateau) covered 4.9 million hectares or 1.5% of the land area of the country. The picture also gets much more complicated if one examines not just total rainfall but its pattern within the season. In some models of this approach, weekly or 10-day rainfall and PET figures have been used to characterise the growing period accurately. What is important for assessing crop potential is the correspondence between this distribution and the patterns of water requirement of different crops. 

Subsequently, in 1999, the NBSS-LUP did another exercise to divide the AERs into 60 Agro-ecological Sub-regions (AESRs). This was done by narrowing down the LGP limits to 30 days instead of 60 and by including more soil criteria (NBSS-LUP, 1999). The methodology of delineation of AERS and AESRs is schematically shown in Figure 1. 

Figure 1

Methodology for Agro-Ecological Regionalisation
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Source: NBSS-LUP (1999)

A grouping of AERs into bio-climates and LGP ranges described above shows that about  83% of the country is located in sub-humid, semi-arid and arid bio-climates and has an LGP range of less than 210 days. In the absence of irrigation, dry farming will predominate in these areas. This again brings back the significance of rainfed drylands in Indian agriculture. Even at their low productivity levels, the quantitative significance of the dryland agriculture is by no means small. It accounts for 53% of total cropped area and 68% of that under non-food crops. In terms of production, drylands account for nearly 80% of the output of coarse cereals, 50% of maize, 65% of chickpea and pigeonpea, 81% of groundnut and 88% of soyabean. Half of the output of cotton in the country is from the dry districts (Mihir Shah, et.al. 1998; Kerr, 1996). 

Table 4

Area under Agro-Ecological Regions in India

	AER No.
	Climate
	     LGP XE "LGP"  Range
	       Area (%)

	  1  -   3
	Arid
	0 -  90
	15.9

	  4  -   8
	Semi-Arid
	90 - 150
	35.7

	  9  - 14
	Sub-Humid
	150 - 210
	31.0

	15  - 17
	Humid 
	> 210
	9.9

	18  - 19
	Coastal
	90 - 210
	6.2

	        20
	Island 
	> 210
	0.3




Source: NBSS-LUP XE "NBSS-LUP"  (1992).

 The major weakness of the agro-ecological regions approach is that it focuses mainly on climatic, topographic and edaphic factors, without sufficiently emphasising the role of irrigation in modifying bio-climates and the LGP. While its use of LGP is an improvement over rainfall as an indicator of moisture availability, the model has no way of assessing crop performance across regions with similar LGP ranges. It also does not attempt to directly assess the extent of vegetative cover over land surface.

 New Approach to Drought-prone Areas Proposed by the Parthasarathy Committee (2006)

 Assessing Drought-Vulnerability

Taking the AESR classification as the basis, a new approach to agro-climatic planning has been suggested by the Parthasarathy Committee (PC). The mandate of the PC was to “assess and suitably modify the existing criteria for categorization of arid, semi-arid and dry sub-humid areas taking into account the changed climatic/biotic factors and identify the blocks for the implementation of DDP and DPAP”. A similar exercise was done earlier by Hanumantha  Rao Committee (1994), which used moisture index at district level as the basis of classification. The PC has suggested a method by which crop production potential and the extent of drought vulnerability could be assessed at the block level using a composite drought index combining bio-climates, rainfall, irrigation and extent of vegetation. 

Drought is usually understood as a failure of rain. Hence, by the usual standards, the severity of the drought is measured by the extent of deviation of current year's rainfall from the long period average ("meteorological drought"). Since the quantum of rain varies between bio-climates, it is clear that we need to have different ranges to assess severity of meteorological drought in different bio-climates. The PC suggests the following ranges for calculating drought-proneness at the block level (Table 5). 

Table 5

Weightage for Drought-proneness in Bio-climates

	Type of drought
	Weigh-tage marks
	Drought proneness (% departure of rainfall from mean)

	
	
	Dry sub-humid (MI 0 to –33.3)
	Semi-arid 

(MI-33.3 to –66.6)
	Arid 

(< -66.6)

	Normal
	0
	< - 24
	< - 19
	< -14

	Mild
	10
	-25 to 37.4
	- 20 to 35.0
	-15 to –37.5

	Moderate
	20
	-37.5 to 50.0
	-35.1 to 50.0
	-37.6 to 50.0

	Severe
	40
	> 50.1
	>50.1
	> 50.1

	Total
	70
	
	
	


Thus, a 15% deviation from average rainfall in a year will not be considered a drought in sub-humid and semi-arid bio-climates whereas it would qualify as "mild drought" in an arid bio-climate. Each category of meteorological drought is ascribed weights, which should be multiplied with the extent of the area suffering from rainfall deviation of the magnitude mentioned against it. Thus, we get a weighted drought index. Higher the value of the drought index, the more drought-prone the block will be. 

Access to irrigation reduces drought vulnerability. Hence, the severity of the drought should be assessed together with the access to irrigation in a block. Moreover, sources of irrigation vary in their reliability and use efficiency. Hence, they are given different weights. Canal irrigation, which is considered most reliable, is given the least weightage. The PC gives maximum weight to a situation without irrigation ("rainfed"). Weightage factors given for different sources of irrigation are given below (Table 6). 

Table 6

Weightage for Sources of Irrigation

	Source of irrigation
	Weightage marks

	Canal
	 2



	Lift
	 8

	Rainfed
	20

	Total
	30


The percentage of irrigated/rainfed area of the total block is multiplied with the weightage factor to get weighted irrigation index. This index is calculated for all blocks. Higher the value of irrigation index , the more drought-prone the block will be. 

A further specification needs to be introduced to the notion of "irrigated area". The official reported data gives equal weightage to a unit area irrigated under sugarcane and, say, kharif maize. It is clear that sugarcane is an annual crop and has large irrigation requirement whereas kharif maize is a seasonal crop needing one or two protective irrigations only. Therefore, irrigated area under different crops should be ascribed different weights depending on irrigation depth ("delta") or the sum of number of waterings per unit area irrigated. The crucial gap here is the number of waterings per crop in each district or block. In the 1970s, ICAR had carried out detailed estimates of depth of irrigation for each crop in different agro-ecological regions (ICAR XE "ICAR" , 1977, ICAR 1987 and Prihar & Sandhu, 1994). Agricultural universities were expected to generate such data for subsequent years through detailed studies of various crops and types of soil. The Committee on Pricing of Irrigation Waters (GoI, 1992, Annexure 7.1) also has made some estimates of depth of irrigation cropwise for 6 states. The available evidence on depth of irrigation cropwise is summarised in Table 6. However, more detailed work is necessary to generate such information cropwise and areawise, taking into account all factors affecting crop growth and water use. This major gap in the existing database for this kind of data must be bridged by introducing this crucial distinction into the reporting schedules by asking questions about the number and source of each watering. Blocks with a higher depth of irrigation should be given lesser weight and considered less drought-prone. 

Data is however available even at present on the number of waterings on a very large scale in the Crop Cutting Experiments which are used for preparing India’s crop wise yield statistics on a District, State and National level. These statistics have been used for example for planning of irrigation projects as the following table shows, but could be used for identification of agro-economic characteristics. Thus the weightage given to Canal and ground water of 10 points in Table 6 , would be changed as follows:
Nos. of Waterings in a Crop Year         Weightage in Drought Index

               => 10                                                             1

                     9                                                              2

                     8                                                              3

                     7                                                              4

                     6                                                              5

                    5                                                               6

                4                                                               7

                3                                                               8

                2                                                               9

        =<  1                              10   

Table 7
Net Irrigation Requirement of Crops (metres)



Andhra


       
Karna-  
 Madhya- Maha-


Raja-
Tamil     Uttar     West




Pradesh
Bihar    Gujarat   Haryana   taka  
 Pradesh  rashtra  Orissa  Punjab
sthan
Nadu    Pradesh   Bengal

Rice

      
1.25
1.05
1.25
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.25
0.91
1.05

Jowar
     

0.30
 NI
0.10
0.25
0.14
  NI
0.14
  NI
  NI
  NS
0.30
  NS
  NI

Bajra

     
0.15
 NI
0.15
0.20
0.15
  NI
0.15
  NI
0.20
0.15
0.15
0.15
  NI

Maize

       
0.15    0.13
0.15
0.15
0.15
  NS
0.15
  NI
0.15
0.15
0.13
0.15
  NI

Ragi          

0.35
 NI
  NI
  NI
0.35
  NI
  NS
0.35
  NI
  NI
0.35
  NI
  NI

Wheat


NI
0.50
0.60
0.50
0.38
0.60
0.60
0.55
0.50
0.50
  NI
0.40
0.55

Barley  

     
NI
NI
  NS
0.25
  NI
0.20
  NI
  NI
0.08
0.30
  NI
0.16
  NI

Gram
        

NI
NI
0.15
0.06
0.44
0.20
0.15
  NI
  NS
0.20
  NI
0.08
  NI

Tur
     
        
NI
 NI
0.15
0.15
0.15
  NS
  NS
  NI
0.15
  NI
  NI
0.15
  NI

Other Pulses  

NS
0.14
  NS
0.14
0.14
0.14
0.14
0.14
0.14
  NI
0.14
0.14
  NI

Sugarcane

0.68
0.45
1.20
0.80
0.80
1.20
1.20
0.45
0.80
1.20
0.68
1.00
0.45

Cond. & Spices 
0.60
NI
0.60
0.60
0.60
0.60
0.60
0.60
  NS
0.60
0.60
0.60
  NI

Fruits & Veg.    
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

Groundnut

0.65
NI
0.55
  NI
0.30
  NS
0.55
0.60
  NS
0.14
0.50
  NS
  NI

Sesamum

NI
NI
  NI
  NI
  NI
  NI
  NS
0.15
  NI
  NI
0.15
  NI
0.15

Rapeseed
      
NI
0.10
0.15
0.10
  NI
0.15
  NS
0.14
  NI
0.08
  NI
0.10
0.10

Linseed

        
NI
 NI
  NI
  NI
  NI
  NS
0.15
  NS
  NI
  NI
  NI
  NI
  NI

Cotton

         
0.40
NI
0.30
0.24
0.40
0.20
0.20
  NS
0.30
0.20
0.40
0.30
  NI

Note: NS: Irrigated Area under the Crop is Not Significant. NI: Crop is Not Irrigated.
Source: Mihir Shah, et al (1998)
The weighted drought index and the weighted irrigation index are then combined to get a composite drought index. The weights given to the two indices are not the same. (Table 8). 

Table 8

Weightage of Drought and Irrigation Indices

	Indices
	Weightage marks

	Weighted Drought Index
	70

	Weighted Irrigation Index
	30


Based on these weightage factors the composite drought index is estimated. 

Y= 0.70X1+0.30X2
The higher the value of the composite drought index, the more drought-prone the block will be. Using this approach, drought vulnerability can be delineated at the block level and appropriate strategies could be visualised. 

Generalising this approach by including other bio-climates and their respective weights and ranges for rainfall deviation and irrigated area, the AESR approach to agro-climatic planning could be considerably strengthened. This approach would enable us to identify highly vulnerable segments at a block level within an AESR for which suitable land use packages need to be implemented to reduce drought vulnerability. 

 Validation of Drought Vulnerability using High-resolution NDVI Data Sets

A major weakness of the AESR approach is that it does not assess vegetative cover directly. The PC suggests a new method of utilising remote sensing data from NRSA to develop a Normalised Difference Vegetation Index (NDVI) for each block, to validate the composite drought index. National Agricultural Drought Assessment and Monitoring System (NADAMS) is a remote sensing based agricultural drought monitoring mechanism in India and providing near real-time information on the prevalence, severity level and persistence of agricultural drought at national/state/district level. The project covers 14 states of India, which are predominantly agriculture based and prone to agricultural drought situation. Composition of NDVI for a period of 15 days to a month is being adapted that would also circumvent the problem of cloud cover, especially during the kharif season.

  NDVI  is a transformation of reflected radiation in the visible and near infrared bands of electromagnetic spectrum and is a function of crop growth, green leaf area and biomass in response to the prevailing agro-climate, availability of water and management conditions. NDV is defined as (NIR-Red) / (NIR+Red), where NIR and red are the reflected radiations in these two spectral bands. Among the various vegetation indices that are now available, NDVI is a most generally accepted index for operational drought assessment because of its simplicity in calculation, easy to interpret and its ability to partially compensate for the effects of atmosphere, illumination geometry etc. Stressed vegetation has lower NDVI compared to healthy vegetation. 

Fluctuations of crop condition as triggered by weather and water supply conditions determine the agricultural drought proneness in a given area.  Assessment of agricultural drought situation in each district takes in to consideration the following factors:

· seasonal NDVI progression – i.e. transformation of NDVI from the beginning of the season;

· comparison of NDVI profile with previous normal years;

· weekly rainfall status compared to normal; 

· weekly progression of sown area compared to normal. 

The relative deviation of NDVI from that of normal and the rate of progression of NDVI within the season gives the indication about the agricultural situation in the district which is then complemented by ground situation as evident from rainfall and sown area. Long term NDVI database consisting of extreme drought events and normal season facilitates quantification of NDVI variability which directly indicates drought vulnerability. 

Further, integration of NDVI and other parameters like rainfall, soil and irrigation support provide immense opportunities to characterize drought proneness and delineate drought prone areas. It therefore offers an opportunity to combine meteorological and agricultural drought situations and arrive at a comprehensive drought index. This is a significant improvement over simple climatic region approaches discussed above. The methodology of the PC is shown in the following figure (Figure 2)

Figure 2
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However, the data requirements for construction of the NDVI are huge. Interpretation of the data requires collective effort of a large number of institutions and scientific expertise. A more serious problem is that this method cannot deal with vegetational heterogeneity. This method runs into great problems when, as in India, several types of land uses co-exist and often mix with each other. While NDVI can broadly indicate the presence or absence of vegetation, the information it provides can be quite misleading unless it is coupled with a lot of ground checks. NDVI should, therefore, be correlated with other secondary information about the blocks as well as primary surveys to verify the extent of actual vegetative cover on the ground. Since this method tries to incorporate remote sensing information into drought monitoring and crop planning, it should be made part of the existing models of agro-climatic regional planning in India.

In fact these techniques should not be used for identification of drought prone or rainfed regions, where the existing method suitably modified as discussed elsewhere in the report will be suitable,but should be used for planning of strategies and programme content  of the rainfed regions plans. In fact using these kinds of indices for identification has a handicap in the sense tat an area which improves irrigation or vegetation would stand at a disadvantage for consolidation of strategies at a time when they need it most, given the emphasis on watershed plus kind of strategies discussed earler.But these techniques are now within the range of practical application for programme and policy planning and must be used accordingly. The use of biotechnology for species propogation, information technology for programme implementation and information support, including for marketing and of space products is now practically possible and must be vigourously pursued.

The use of space technology is well known and Sharma et.al., (Vaidyanathan and Dubey,2000), have listed all the possibilities comprehensively. A Seminar conducted by ISRO with the Indian Society of Agricultural Economics on Remote Sensing and Agricultural Statistics has shown the way ahead. A. Vaidyanathan, and Y.K.Alagh noted that strategies and programmes have been set from the last decade and a half and substantial progress is now possible if coordinated policies are followed.

The Vaidyanathan-Alagh proposals emphasized the  relevance of National Natural Resources Management System (NNRMS). This  included Crop Acreage and Production Estimation as a major project on generation of crop statistics using remote sensing data. Under the sponsorship of the Ministry of .Agriculture (MOA), Government of India, the joint MOA-ISRO formulation of forecasting Agricultural Output using Space, .Agro-meteorology and Land-based observations (FASAL) project aims at integration of land, space and weather data. A six-point programme for using satellite data to supplement traditional sources of agricultural statistics, included timely data on Land Use Statistics (LUS) where the traditional Crop and Season Reports were generally available with a time lag of three to five years. This is important in view of the acute land scarcity emerging from the constancy of net area sown. Second space data should be used for checking climates of errors of crop area and yield statistics. While at the national level Timely Reporting  Scheme ('I'RS) and National Sample Survey Organisation (NSSO) sample checks gave low errors on production, at the state level, area and yield errors could be between 6 per cent and 12 per cent. Space data would be another check and would give timely results. Third, geographic mapping systems should be used not only for public sector projects as earlier in. watersheds, etc., but also for co​operative, NGO and private sector projects since around 40 per cent of foreign investment was in the agro-processing sector. The earlier drafts of the Space Policy enunciated provided marketing of space data by ISRO. It has been noted that the ISRO subsidiary Antrix was successful both at home and abroad. Fourth, two-way information systems would be developed with the help of space facilities. The farmer should not only be a source of data to the Patwari and for yield statistics, but should also be the recipient of technology and agro-economic data he needs for agriculture in a liberalizing economy. Finally, a small nucleus institute, centre with experts on deputation from ISRO, Central Statistical Organisation (('SO), NSSO, MOA, Indian Meteorological Department (IMD) to build up new systems of man and machine working together in a restructured agricultural information system, was necessary. Nowhere are these techniques more useful than the resource stressed regions of India.

 









Annex 1 

100 Hard-rock Districts most at risk of Groundwater Depletion

	
	
	
	( in nos.)
	
	
	

	Sl.
	Name of District
	State
	Total
	Semi
	Critical
	Over

	No.
	 
	 
	Dugwells
	critical
	 
	Exploited

	
	
	
	
	
	
	

	1
	KARIMNAGAR
	A.P.
	208000
	7
	13
	22

	2
	TIRUVANNAMALAI
	T.N.
	169471
	5
	2
	9

	3
	NASHIK
	Maharashtra
	168204
	3
	
	

	4
	WARANGAL
	A.P.
	160706
	6
	2
	22

	5
	VILLUPPURAM
	T.N.
	156837
	4
	3
	14

	6
	AHMEDNAGAR
	Maharashtra
	152524
	5
	
	

	7
	JUNAGADH
	Gujarat
	134112
	8
	2
	1

	8
	SOLAPUR
	Maharashtra
	131361
	
	
	

	9
	VELLORE
	T.N.
	127778
	3
	1
	16

	10
	DHARMAPURI
	T.N.
	125394
	
	1
	7

	11
	ERODE
	T.N.
	124197
	2
	3
	3

	12
	JAIPUR
	Rajasthan
	121275
	
	2
	11

	13
	BHAVNAGAR
	Gujarat
	118035
	4
	1
	

	14
	PUNE
	Maharashtra
	116670
	4
	
	

	15
	CHITTOOR
	A.P.
	116623
	11
	9
	18

	16
	JALGAON
	Maharashtra
	109468
	2
	
	2

	17
	NALGONDA
	A.P.
	109391
	27
	5
	4

	18
	BHILWARA
	Rajasthan
	108486
	
	3
	8

	19
	COIMBATORE
	T.N.
	107441
	1
	4
	11

	20
	RAJKOT
	Gujarat
	103684
	8
	1
	

	21
	SALEM
	T.N.
	101726
	3
	1
	14

	22
	MANDSAUR
	M.P.
	97909
	
	
	3

	23
	DINDIGUL
	T.N.
	97327
	
	2
	10

	24
	CHITTORGARH
	Rajasthan
	91895
	1
	
	13

	25
	MAHABOOBNAGAR
	A.P.
	91809
	23
	7
	13

	26
	SANGLI
	Maharashtra
	89591
	2
	
	1

	27
	TIRUNELVELI
	T.N.
	88952
	1
	
	4

	28
	AURANGABAD
	Maharashtra
	88291
	
	
	

	29
	SABARKANTHA
	Gujarat
	84487
	8
	1
	2

	30
	JAMNAGAR
	Gujarat
	83271
	4
	
	

	31
	AMRELI
	Gujarat
	80859
	6
	
	

	32
	CHHINDWARA
	M.P.
	77976
	1
	
	

	33
	TIRUCHIRAPPALLI
	T.N.
	77653
	
	1
	4

	34
	SATARA
	Maharashtra
	75483
	1
	
	

	35
	ALWAR
	Rajasthan
	74634
	
	1
	13

	36
	AMRAVATI
	Maharashtra
	73161
	
	1
	3

	37
	AJMER
	Rajasthan
	72525
	
	2
	6

	38
	RAJGARH
	M.P.
	70281
	
	
	

	39
	Belgaum
	Karnataka
	65809
	
	
	7

	40
	BULDANA
	Maharashtra
	64397
	1
	
	1

	41
	JHALAWAR
	Rajasthan
	63745
	
	4
	2

	42
	NAGPUR
	Maharashtra
	63578
	2
	
	

	43
	KHANDWA
	M.P.
	62938
	1
	
	

	44
	UDAIPUR
	Rajasthan
	62368
	
	3
	8

	45
	NAMAKKAL
	T.N.
	60864
	3
	2
	8

	46
	TIKAMGARH
	M.P.
	59091
	
	
	

	47
	BOLANGIR
	Orissa
	57782
	
	
	

	48
	KHARGONE
	M.P.
	57430
	2
	1
	

	49
	SURGUJA
	Chhattisgarh
	55806
	
	
	

	50
	BETUL
	M.P.
	54006
	1
	
	

	51
	SHAJAPUR
	M.P.
	53911
	2
	1
	5

	52
	CHHATARPUR
	M.P.
	53720
	1
	
	

	53
	MADURAI
	T.N.
	53674
	3
	1
	3

	54
	ANANTHAPUR
	A.P.
	52937
	9
	12
	28

	55
	SIKAR
	Rajasthan
	52852
	
	
	7

	56
	JALORE
	Rajasthan
	52468
	
	
	7

	57
	MEDAK
	A.P.
	52119
	13
	9
	12

	58
	BANASKANTHA
	Gujarat
	50941
	1
	2
	6

	59
	DHULE
	Maharashtra
	50806
	
	
	

	60
	JALNA
	Maharashtra
	50361
	
	
	

	61
	TONK
	Rajasthan
	48486
	
	5
	1

	62
	KANCHEEPURAM
	T.N.
	48103
	3
	2
	2

	63
	KARUR
	T.N.
	47971
	2
	
	2

	64
	RAJSAMAND
	Rajasthan
	47878
	
	2
	5

	65
	NEEMUCH
	M.P.
	47536
	1
	
	1

	66
	PERAMBALUR
	T.N.
	47525
	
	
	4

	67
	PALI
	Rajasthan
	45231
	
	5
	5

	68
	VIRUDHUNAGAR
	T.N.
	45166
	2
	1
	1

	69
	RATLAM
	M.P.
	44723
	1
	
	2

	70
	SAGAR
	M.P.
	44663
	
	
	

	71
	THRISSUR
	Kerala
	44475
	4
	
	1

	72
	PANCHMAHAL
	Gujarat
	44437
	6
	
	

	73
	WARDHA
	Maharashtra
	43978
	
	
	

	74
	SHIVPURI
	M.P.
	43409
	
	
	

	75
	PUDUKKOTTAI
	T.N.
	43372
	1
	
	

	76
	Bijapur
	Karnataka
	43111
	2
	
	2

	77
	OSMANABAD
	Maharashtra
	42702
	1
	
	

	78
	CUDDAPAH
	A.P.
	41783
	18
	4
	17

	79
	DAUSA
	Rajasthan
	41500
	
	
	5

	80
	KOLHAPUR
	Maharashtra
	41179
	
	
	

	81
	UJJAIN
	M.P.
	40871
	2
	
	3

	82
	HAZARIBAGH
	Jharkhand
	39745
	
	
	

	83
	RANCHI
	Jharkhand
	39393
	
	
	

	84
	KHAMMAM
	A.P.
	38972
	1
	
	3

	85
	DHAR
	M.P.
	37404
	1
	
	5

	86
	SURENDRANAGAR
	Gujarat
	37115
	3
	
	

	87
	Dakshina Kannada
	Karnataka
	36925
	
	
	

	88
	JHUNJHUNU
	Rajasthan
	36872
	
	
	7

	89
	YAVATMAL
	Maharashtra
	36517
	
	
	

	90
	SRIKAKULAM
	A.P.
	36389
	
	
	

	91
	VIZIANAGARAM
	A.P.
	35796
	3
	
	

	92
	NELLORE
	A.P.
	35239
	8
	2
	3

	93
	KURNOOL
	A.P.
	34742
	4
	1
	12

	94
	DAHOD
	Gujarat
	34020
	2
	
	

	95
	DEWAS
	M.P.
	33494
	
	2
	

	96
	GANJAM
	Orissa
	32703
	
	
	

	97
	SAWAI MADHOPUR
	Rajasthan
	32563
	
	3
	2

	98
	TUTICORIN DISTRICT
	T.N.
	31760
	2
	1
	7

	99
	NAGAUR
	Rajasthan
	31686
	1
	2
	7

	100
	BEED
	Maharashtra
	30914
	
	
	

	
	
	
	7049438
	257
	133
	425


 









Annex2

Overlay of IWDP, DPAP,DDP and proposed Integrated Groundwater Recharge Project 

	
	
	
	
	
	
	

	
	
	
	Districts

	Sl.
	Name of District
	State
	Groundwater
	IWDP
	DPAP
	DDP

	No.
	 
	 
	Recharge
	 
	 
	 

	
	
	
	
	
	
	

	1
	AJMER
	Rajasthan
	GrWater Recharge
	IWDP
	DPAP
	DDP

	2
	UDAIPUR
	Rajasthan
	GrWater Recharge
	IWDP
	DPAP
	DDP

	3
	CHITTOOR
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	4
	CUDDAPAH
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	5
	KHAMMAM
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	6
	KURNOOL
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	7
	MAHABOOBNAGAR
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	8
	MEDAK
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	9
	NALGONDA
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	10
	SRIKAKULAM
	A.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	11
	AMRELI
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	12
	BHAVNAGAR
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	13
	DAHOD
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	14
	JUNAGADH
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	15
	PANCHMAHAL
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	16
	SABARKANTHA
	Gujarat
	GrWater Recharge
	IWDP
	DPAP
	 

	17
	HAZARIBAGH
	Jharkhand
	GrWater Recharge
	IWDP
	DPAP
	 

	18
	Belgaum
	Karnataka
	GrWater Recharge
	IWDP
	DPAP
	 

	19
	BETUL
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	20
	CHHINDWARA
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	21
	DEWAS
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	22
	DHAR
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	23
	KHANDWA
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	24
	KHARGONE
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	25
	RAJGARH
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	26
	RATLAM
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	27
	SHAJAPUR
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	28
	SHIVPURI
	M.P.
	GrWater Recharge
	IWDP
	DPAP
	 

	29
	AHMEDNAGAR
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	30
	AMRAVATI
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	31
	BEED
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	32
	BULDANA
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	33
	DHULE
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	34
	JALGAON
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	35
	JALNA
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	36
	NAGPUR
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	37
	NASHIK
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	38
	OSMANABAD
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	39
	PUNE
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	40
	SANGLI
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	41
	SATARA
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	42
	SOLAPUR
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	43
	YAVATMAL
	Maharashtra
	GrWater Recharge
	IWDP
	DPAP
	 

	44
	BOLANGIR
	Orissa
	GrWater Recharge
	IWDP
	DPAP
	 

	45
	JHALAWAR
	Rajasthan
	GrWater Recharge
	IWDP
	DPAP
	 

	46
	SAWAI MADHOPUR
	Rajasthan
	GrWater Recharge
	IWDP
	DPAP
	 

	47
	TONK
	Rajasthan
	GrWater Recharge
	IWDP
	DPAP
	 

	48
	COIMBATORE
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	49
	DHARMAPURI
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	50
	DINDIGUL
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	51
	KARUR
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	52
	NAMAKKAL
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	53
	PERAMBALUR
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	54
	PUDUKKOTTAI
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	55
	SALEM
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	56
	TIRUCHIRAPPALLI
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	57
	TIRUNELVELI
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	58
	TIRUVANNAMALAI
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	59
	TUTICORIN DISTRICT
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	60
	VELLORE
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	61
	VIRUDHUNAGAR
	T.N.
	GrWater Recharge
	IWDP
	DPAP
	 

	62
	ANANTHAPUR
	A.P.
	GrWater Recharge
	IWDP
	 
	DDP

	63
	BANASKANTHA
	Gujarat
	GrWater Recharge
	IWDP
	 
	DDP

	64
	JAMNAGAR
	Gujarat
	GrWater Recharge
	IWDP
	 
	DDP

	65
	RAJKOT
	Gujarat
	GrWater Recharge
	IWDP
	 
	DDP

	66
	SURENDRANAGAR
	Gujarat
	GrWater Recharge
	IWDP
	 
	DDP

	67
	JAIPUR
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	68
	JALORE
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	69
	JHUNJHUNU
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	70
	NAGAUR
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	71
	PALI
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	72
	RAJSAMAND
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	73
	SIKAR
	Rajasthan
	GrWater Recharge
	IWDP
	 
	DDP

	74
	KARIMNAGAR
	A.P.
	GrWater Recharge
	IWDP
	 
	 

	75
	NELLORE
	A.P.
	GrWater Recharge
	IWDP
	 
	 

	76
	VIZIANAGARAM
	A.P.
	GrWater Recharge
	IWDP
	 
	 

	77
	WARANGAL
	A.P.
	GrWater Recharge
	IWDP
	 
	 

	78
	SURGUJA
	Chhattisgarh
	GrWater Recharge
	IWDP
	 
	 

	79
	RANCHI
	Jharkhand
	GrWater Recharge
	IWDP
	 
	 

	80
	Bijapur
	Karnataka
	GrWater Recharge
	IWDP
	 
	 

	81
	Dakshina Kannada
	Karnataka
	GrWater Recharge
	IWDP
	 
	 

	82
	THRISSUR
	Kerala
	GrWater Recharge
	IWDP
	 
	 

	83
	CHHATARPUR
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	84
	MANDSAUR
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	85
	NEEMUCH
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	86
	SAGAR
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	87
	TIKAMGARH
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	88
	UJJAIN
	M.P.
	GrWater Recharge
	IWDP
	 
	 

	89
	AURANGABAD
	Maharashtra
	GrWater Recharge
	IWDP
	 
	 

	90
	KOLHAPUR
	Maharashtra
	GrWater Recharge
	IWDP
	 
	 

	91
	WARDHA
	Maharashtra
	GrWater Recharge
	IWDP
	 
	 

	92
	GANJAM
	Orissa
	GrWater Recharge
	IWDP
	 
	 

	93
	ALWAR
	Rajasthan
	GrWater Recharge
	IWDP
	 
	 

	94
	BHILWARA
	Rajasthan
	GrWater Recharge
	IWDP
	 
	 

	95
	CHITTORGARH
	Rajasthan
	GrWater Recharge
	IWDP
	 
	 

	96
	DAUSA
	Rajasthan
	GrWater Recharge
	IWDP
	 
	 

	97
	ERODE
	T.N.
	GrWater Recharge
	IWDP
	 
	 

	98
	KANCHEEPURAM
	T.N.
	GrWater Recharge
	IWDP
	 
	 

	99
	MADURAI
	T.N.
	GrWater Recharge
	IWDP
	 
	 

	100
	VILLUPPURAM
	T.N.
	GrWater Recharge
	IWDP
	 
	 

	101
	Davanagere
	Karnataka
	 
	IWDP
	DPAP
	DDP

	102
	ADILABAD
	A.P.
	 
	IWDP
	DPAP
	 

	103
	PRAKASAM
	A.P.
	 
	IWDP
	DPAP
	 

	104
	RANGAREDDY
	A.P.
	 
	IWDP
	DPAP
	 

	105
	JAMUI
	Bihar
	 
	IWDP
	DPAP
	 

	106
	KAIMUR (BHABUA)
	Bihar
	 
	IWDP
	DPAP
	 

	107
	MADHUBANI
	Bihar
	 
	IWDP
	DPAP
	 

	108
	NAWADA
	Bihar
	 
	IWDP
	DPAP
	 

	109
	ROHTAS(SASARAM)
	Bihar
	 
	IWDP
	DPAP
	 

	110
	SITAMARHI
	Bihar
	 
	IWDP
	DPAP
	 

	111
	BASTER
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	112
	BILASPUR
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	113
	DANTEWADA
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	114
	DURG
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	115
	JANJGIR-CHAMPA
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	116
	KORBA
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	117
	KVARDHA
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	118
	RAJNANDGAON
	Chhattisgarh
	 
	IWDP
	DPAP
	 

	119
	AHMEDABAD
	Gujarat
	 
	IWDP
	DPAP
	 

	120
	BHARUCH
	Gujarat
	 
	IWDP
	DPAP
	 

	121
	DANG
	Gujarat
	 
	IWDP
	DPAP
	 

	122
	NARMADA
	Gujarat
	 
	IWDP
	DPAP
	 

	123
	NAVSARI
	Gujarat
	 
	IWDP
	DPAP
	 

	124
	PORBANDAR
	Gujarat
	 
	IWDP
	DPAP
	 

	125
	VADODARA
	Gujarat
	 
	IWDP
	DPAP
	 

	126
	VALSAD
	Gujarat
	 
	IWDP
	DPAP
	 

	127
	Bilaspur
	Himachal
	 
	IWDP
	DPAP
	 

	128
	Solan
	Himachal
	 
	IWDP
	DPAP
	 

	129
	Una
	Himachal
	 
	IWDP
	DPAP
	 

	130
	DODA
	J & K
	 
	IWDP
	DPAP
	 

	131
	UDHAMPUR
	J & K
	 
	IWDP
	DPAP
	 

	132
	BOKARO
	Jharkhand
	 
	IWDP
	DPAP
	 

	133
	CHATRA
	Jharkhand
	 
	IWDP
	DPAP
	 

	134
	DEOGHAR
	Jharkhand
	 
	IWDP
	DPAP
	 

	135
	DHANBAD
	Jharkhand
	 
	IWDP
	DPAP
	 

	136
	DUMKA
	Jharkhand
	 
	IWDP
	DPAP
	 

	137
	GARHWA
	Jharkhand
	 
	IWDP
	DPAP
	 

	138
	GODDA
	Jharkhand
	 
	IWDP
	DPAP
	 

	139
	JAMTARA
	Jharkhand
	 
	IWDP
	DPAP
	 

	140
	KODERMA
	Jharkhand
	 
	IWDP
	DPAP
	 

	141
	LATEHAR
	Jharkhand
	 
	IWDP
	DPAP
	 

	142
	PAKUR
	Jharkhand
	 
	IWDP
	DPAP
	 

	143
	PALAMU
	Jharkhand
	 
	IWDP
	DPAP
	 

	144
	SAHEBGANJ
	Jharkhand
	 
	IWDP
	DPAP
	 

	145
	Bidar
	Karnataka
	 
	IWDP
	DPAP
	 

	146
	Chamaraja Nagara
	Karnataka
	 
	IWDP
	DPAP
	 

	147
	Chikmagalur
	Karnataka
	 
	IWDP
	DPAP
	 

	148
	Chitradurga
	Karnataka
	 
	IWDP
	DPAP
	 

	149
	Dharwar
	Karnataka
	 
	IWDP
	DPAP
	 

	150
	Gadag
	Karnataka
	 
	IWDP
	DPAP
	 

	151
	Gulbarga
	Karnataka
	 
	IWDP
	DPAP
	 

	152
	Hassan
	Karnataka
	 
	IWDP
	DPAP
	 

	153
	Haveri
	Karnataka
	 
	IWDP
	DPAP
	 

	154
	Kolar
	Karnataka
	 
	IWDP
	DPAP
	 

	155
	Mysore
	Karnataka
	 
	IWDP
	DPAP
	 

	156
	Tumkur
	Karnataka
	 
	IWDP
	DPAP
	 

	157
	BARWANI
	M.P.
	 
	IWDP
	DPAP
	 

	158
	BHIND
	M.P.
	 
	IWDP
	DPAP
	 

	159
	DAMOH
	M.P.
	 
	IWDP
	DPAP
	 

	160
	GUNA
	M.P.
	 
	IWDP
	DPAP
	 

	161
	JABALPUR
	M.P.
	 
	IWDP
	DPAP
	 

	162
	JHABUA
	M.P.
	 
	IWDP
	DPAP
	 

	163
	PANNA
	M.P.
	 
	IWDP
	DPAP
	 

	164
	RAISEN
	M.P.
	 
	IWDP
	DPAP
	 

	165
	REWA
	M.P.
	 
	IWDP
	DPAP
	 

	166
	SEONI
	M.P.
	 
	IWDP
	DPAP
	 

	167
	SHAHDOL
	M.P.
	 
	IWDP
	DPAP
	 

	168
	SIDHI
	M.P.
	 
	IWDP
	DPAP
	 

	169
	UMARIA
	M.P.
	 
	IWDP
	DPAP
	 

	170
	AKOLA
	Maharashtra
	 
	IWDP
	DPAP
	 

	171
	CHANDRAPUR
	Maharashtra
	 
	IWDP
	DPAP
	 

	172
	GADCHIROLI
	Maharashtra
	 
	IWDP
	DPAP
	 

	173
	HINGOLI
	Maharashtra
	 
	IWDP
	DPAP
	 

	174
	LATUR
	Maharashtra
	 
	IWDP
	DPAP
	 

	175
	NANDED
	Maharashtra
	 
	IWDP
	DPAP
	 

	176
	NANDURBAR
	Maharashtra
	 
	IWDP
	DPAP
	 

	177
	PARBHANI
	Maharashtra
	 
	IWDP
	DPAP
	 

	178
	WASHIM
	Maharashtra
	 
	IWDP
	DPAP
	 

	179
	BARGARH
	Orissa
	 
	IWDP
	DPAP
	 

	180
	BOUDH
	Orissa
	 
	IWDP
	DPAP
	 

	181
	DHENKANAL
	Orissa
	 
	IWDP
	DPAP
	 

	182
	KALAHANDI
	Orissa
	 
	IWDP
	DPAP
	 

	183
	NUAPADA
	Orissa
	 
	IWDP
	DPAP
	 

	184
	PHULBANI
	Orissa
	 
	IWDP
	DPAP
	 

	185
	SONEPUR
	Orissa
	 
	IWDP
	DPAP
	 

	186
	BANSWARA
	Rajasthan
	 
	IWDP
	DPAP
	 

	187
	BARAN
	Rajasthan
	 
	IWDP
	DPAP
	 

	188
	BHARATPUR
	Rajasthan
	 
	IWDP
	DPAP
	 

	189
	DUNGARPUR
	Rajasthan
	 
	IWDP
	DPAP
	 

	190
	KAROLI
	Rajasthan
	 
	IWDP
	DPAP
	 

	191
	KOTA
	Rajasthan
	 
	IWDP
	DPAP
	 

	192
	KRISHNAGIRI
	T.N.
	 
	IWDP
	DPAP
	 

	193
	RAMANATHAPURAM
	T.N.
	 
	IWDP
	DPAP
	 

	194
	SIVAGANGA
	T.N.
	 
	IWDP
	DPAP
	 

	195
	ALLAHABAD
	U.P.
	 
	IWDP
	DPAP
	 

	196
	BAHARAICH
	U.P.
	 
	IWDP
	DPAP
	 

	197
	BALRAMPUR
	U.P.
	 
	IWDP
	DPAP
	 

	198
	BANDA
	U.P.
	 
	IWDP
	DPAP
	 

	199
	CHITRAKOOT
	U.P.
	 
	IWDP
	DPAP
	 

	200
	HAMIRPUR
	U.P.
	 
	IWDP
	DPAP
	 

	201
	JALAUN
	U.P.
	 
	IWDP
	DPAP
	 

	202
	JHANSI
	U.P.
	 
	IWDP
	DPAP
	 

	203
	KHERI
	U.P.
	 
	IWDP
	DPAP
	 

	204
	LALITPUR
	U.P.
	 
	IWDP
	DPAP
	 

	205
	MAHOBA
	U.P.
	 
	IWDP
	DPAP
	 

	206
	MIRZAPUR
	U.P.
	 
	IWDP
	DPAP
	 

	207
	SHRAWASTI
	U.P.
	 
	IWDP
	DPAP
	 

	208
	SITAPUR
	U.P.
	 
	IWDP
	DPAP
	 

	209
	SONBHADRA
	U.P.
	 
	IWDP
	DPAP
	 

	210
	ALMORA
	Uttaranchal
	 
	IWDP
	DPAP
	 

	211
	BAGESHWAR
	Uttaranchal
	 
	IWDP
	DPAP
	 

	212
	CHAMOLI
	Uttaranchal
	 
	IWDP
	DPAP
	 

	213
	CHAMPAWAT
	Uttaranchal
	 
	IWDP
	DPAP
	 

	214
	PAURI
	Uttaranchal
	 
	IWDP
	DPAP
	 

	215
	PITHORAGARH
	Uttaranchal
	 
	IWDP
	DPAP
	 

	216
	TEHRI GARHWAL
	Uttaranchal
	 
	IWDP
	DPAP
	 

	217
	BANKURA
	W.B
	 
	IWDP
	DPAP
	 

	218
	BIRBHUM
	W.B
	 
	IWDP
	DPAP
	 

	219
	MIDNAPORE
	W.B
	 
	IWDP
	DPAP
	 

	220
	PURULIA
	W.B
	 
	IWDP
	DPAP
	 

	221
	KACHCHH
	Gujarat
	 
	IWDP
	 
	DDP

	222
	PATAN
	Gujarat
	 
	IWDP
	 
	DDP

	223
	AMBALA
	Haryana
	 
	IWDP
	 
	DDP

	224
	FATEHABAD
	Haryana
	 
	IWDP
	 
	DDP

	225
	HISSAR
	Haryana
	 
	IWDP
	 
	DDP

	226
	JHAJJAR
	Haryana
	 
	IWDP
	 
	DDP

	227
	NARNAUL
	Haryana
	 
	IWDP
	 
	DDP

	228
	REWARI
	Haryana
	 
	IWDP
	 
	DDP

	229
	SIRSA
	Haryana
	 
	IWDP
	 
	DDP

	230
	Kinnaur
	Himachal
	 
	IWDP
	 
	DDP

	231
	Lahail and Spiti
	Himachal
	 
	IWDP
	 
	DDP

	232
	Bellary
	Karnataka
	 
	IWDP
	 
	DDP

	233
	Koppal
	Karnataka
	 
	IWDP
	 
	DDP

	234
	Raichur
	Karnataka
	 
	IWDP
	 
	DDP

	235
	BARMER
	Rajasthan
	 
	IWDP
	 
	DDP

	236
	BIKANER
	Rajasthan
	 
	IWDP
	 
	DDP

	237
	CHURU
	Rajasthan
	 
	IWDP
	 
	DDP

	238
	HANUMANGARH
	Rajasthan
	 
	IWDP
	 
	DDP

	239
	JAISALMER
	Rajasthan
	 
	IWDP
	 
	DDP

	240
	JODHPUR
	Rajasthan
	 
	IWDP
	 
	DDP

	241
	SIROHI
	Rajasthan
	 
	IWDP
	 
	DDP

	242
	EAST GODAVARI
	A.P.
	 
	IWDP
	 
	 

	243
	GUNTUR
	A.P.
	 
	IWDP
	 
	 

	244
	KRISHNA
	A.P.
	 
	IWDP
	 
	 

	245
	NIZAMABAD
	A.P.
	 
	IWDP
	 
	 

	246
	VISAKHAPATNAM
	A.P.
	 
	IWDP
	 
	 

	247
	WEST GODAVARI
	A.P.
	 
	IWDP
	 
	 

	248
	BARPETA
	Assam
	 
	IWDP
	 
	 

	249
	BONGAIGAON
	Assam
	 
	IWDP
	 
	 

	250
	CACHAR
	Assam
	 
	IWDP
	 
	 

	251
	DARRANG
	Assam
	 
	IWDP
	 
	 

	252
	DHEMAJI
	Assam
	 
	IWDP
	 
	 

	253
	DHUBRI
	Assam
	 
	IWDP
	 
	 

	254
	DHIBRUGARH
	Assam
	 
	IWDP
	 
	 

	255
	GOALPARA
	Assam
	 
	IWDP
	 
	 

	256
	GOLAGHAT
	Assam
	 
	IWDP
	 
	 

	257
	HAILAKANDI
	Assam
	 
	IWDP
	 
	 

	258
	JORHAT
	Assam
	 
	IWDP
	 
	 

	259
	KARBIANGLONG
	Assam
	 
	IWDP
	 
	 

	260
	KAMRUP
	Assam
	 
	IWDP
	 
	 

	261
	KARIMGANJ
	Assam
	 
	IWDP
	 
	 

	262
	KOKRAJHAR
	Assam
	 
	IWDP
	 
	 

	263
	LAKHIMPUR
	Assam
	 
	IWDP
	 
	 

	264
	MORIGAON
	Assam
	 
	IWDP
	 
	 

	265
	NAGOAN
	Assam
	 
	IWDP
	 
	 

	266
	NALBARI
	Assam
	 
	IWDP
	 
	 

	267
	NORTH CACHAR HILLS
	Assam
	 
	IWDP
	 
	 

	268
	SIBSAGAR
	Assam
	 
	IWDP
	 
	 

	269
	SONITPUR
	Assam
	 
	IWDP
	 
	 

	270
	TINSUKIA
	Assam
	 
	IWDP
	 
	 

	271
	ARARIA
	Bihar
	 
	IWDP
	 
	 

	272
	ARWAL
	Bihar
	 
	IWDP
	 
	 

	273
	AURANGABAD
	Bihar
	 
	IWDP
	 
	 

	274
	BANKA
	Bihar
	 
	IWDP
	 
	 

	275
	BEGUSARAI
	Bihar
	 
	IWDP
	 
	 

	276
	BHAGALPUR
	Bihar
	 
	IWDP
	 
	 

	277
	BHOJPUR
	Bihar
	 
	IWDP
	 
	 

	278
	BUXAR
	Bihar
	 
	IWDP
	 
	 

	279
	DARBANGA
	Bihar
	 
	IWDP
	 
	 

	280
	EAST CHAMPARAN
	Bihar
	 
	IWDP
	 
	 

	281
	GAYA
	Bihar
	 
	IWDP
	 
	 

	282
	GOPAALGANJ
	Bihar
	 
	IWDP
	 
	 

	283
	JEHANABAD
	Bihar
	 
	IWDP
	 
	 

	284
	KATIHAR
	Bihar
	 
	IWDP
	 
	 

	285
	KISHANGANJ
	Bihar
	 
	IWDP
	 
	 

	286
	LAKHISARAI
	Bihar
	 
	IWDP
	 
	 

	287
	MUNGER
	Bihar
	 
	IWDP
	 
	 

	288
	MUZAFFARPUR
	Bihar
	 
	IWDP
	 
	 

	289
	NALANDA
	Bihar
	 
	IWDP
	 
	 

	290
	PATNA
	Bihar
	 
	IWDP
	 
	 

	291
	PURNEA
	Bihar
	 
	IWDP
	 
	 

	292
	SARAN
	Bihar
	 
	IWDP
	 
	 

	293
	SHEKHPURA
	Bihar
	 
	IWDP
	 
	 

	294
	SIWAN
	Bihar
	 
	IWDP
	 
	 

	295
	VAISHALI
	Bihar
	 
	IWDP
	 
	 

	296
	WEST CHAMPARAN
	Bihar
	 
	IWDP
	 
	 

	297
	DHAMTARI
	Chhattisgarh
	 
	IWDP
	 
	 

	298
	JASHPUR
	Chhattisgarh
	 
	IWDP
	 
	 

	299
	KANKER
	Chhattisgarh
	 
	IWDP
	 
	 

	300
	KORIA
	Chhattisgarh
	 
	IWDP
	 
	 

	301
	MAHASAMUND
	Chhattisgarh
	 
	IWDP
	 
	 

	302
	RAIGARH
	Chhattisgarh
	 
	IWDP
	 
	 

	303
	RAIPUR
	Chhattisgarh
	 
	IWDP
	 
	 

	304
	NORTH GOA
	Goa
	 
	IWDP
	 
	 

	305
	SOUTH GOA
	Goa
	 
	IWDP
	 
	 

	306
	ANAND
	Gujarat
	 
	IWDP
	 
	 

	307
	GANDHINAGAR
	Gujarat
	 
	IWDP
	 
	 

	308
	KHEDA
	Gujarat
	 
	IWDP
	 
	 

	309
	MEHSANA
	Gujarat
	 
	IWDP
	 
	 

	310
	SURAT
	Gujarat
	 
	IWDP
	 
	 

	311
	BHIWANI
	Haryana
	 
	IWDP
	 
	 

	312
	FARIDABAD
	Haryana
	 
	IWDP
	 
	 

	313
	GURGAON
	Haryana
	 
	IWDP
	 
	 

	314
	JIND
	Haryana
	 
	IWDP
	 
	 

	315
	KAITHAL
	Haryana
	 
	IWDP
	 
	 

	316
	KARNAL
	Haryana
	 
	IWDP
	 
	 

	317
	MEWAT
	Haryana
	 
	IWDP
	 
	 

	318
	PANCHKULA
	Haryana
	 
	IWDP
	 
	 

	319
	PANIPAT
	Haryana
	 
	IWDP
	 
	 

	320
	ROHTAK
	Haryana
	 
	IWDP
	 
	 

	321
	SONEPAT
	Haryana
	 
	IWDP
	 
	 

	322
	YAMUNANAGAR
	Haryana
	 
	IWDP
	 
	 

	323
	CHAMBA
	Himachal
	 
	IWDP
	 
	 

	324
	Hamirpur
	Himachal
	 
	IWDP
	 
	 

	325
	Kangra
	Himachal
	 
	IWDP
	 
	 

	326
	Kullu
	Himachal
	 
	IWDP
	 
	 

	327
	Mandi
	Himachal
	 
	IWDP
	 
	 

	328
	SIMLA
	Himachal
	 
	IWDP
	 
	 

	329
	Sirmaur
	Himachal
	 
	IWDP
	 
	 

	330
	ANANTNAG
	J & K
	 
	IWDP
	 
	 

	331
	BARAMULLA
	J & K
	 
	IWDP
	 
	 

	332
	BUDGAM
	J & K
	 
	IWDP
	 
	 

	333
	JAMMU
	J & K
	 
	IWDP
	 
	 

	334
	KATHUA
	J & K
	 
	IWDP
	 
	 

	335
	KARGIL
	J & K
	 
	IWDP
	 
	 

	336
	KUPWARA
	J & K
	 
	IWDP
	 
	 

	337
	LEH
	J & K
	 
	IWDP
	 
	 

	338
	PHULWAMA
	J & K
	 
	IWDP
	 
	 

	339
	POONCH
	J & K
	 
	IWDP
	 
	 

	340
	RAJOURI
	J & K
	 
	IWDP
	 
	 

	341
	SRINAGAR
	J & K
	 
	IWDP
	 
	 

	342
	EAST SINGHBHUM
	Jharkhand
	 
	IWDP
	 
	 

	343
	GIRIDIH
	Jharkhand
	 
	IWDP
	 
	 

	344
	GUMLA
	Jharkhand
	 
	IWDP
	 
	 

	345
	LOHARDAGA
	Jharkhand
	 
	IWDP
	 
	 

	346
	SARAIKELA
	Jharkhand
	 
	IWDP
	 
	 

	347
	SIMDEGA
	Jharkhand
	 
	IWDP
	 
	 

	348
	WEST SINGHBHUM
	Jharkhand
	 
	IWDP
	 
	 

	349
	Bagalkote
	Karnataka
	 
	IWDP
	 
	 

	350
	Bangalore Rural
	Karnataka
	 
	IWDP
	 
	 

	351
	Kodagu
	Karnataka
	 
	IWDP
	 
	 

	352
	Mandya
	Karnataka
	 
	IWDP
	 
	 

	353
	Shimoga
	Karnataka
	 
	IWDP
	 
	 

	354
	Udupi
	Karnataka
	 
	IWDP
	 
	 

	355
	Uttara Kannada
	Karnataka
	 
	IWDP
	 
	 

	356
	ALAPPUZHA
	Kerala
	 
	IWDP
	 
	 

	357
	IDDUKKI
	Kerala
	 
	IWDP
	 
	 

	358
	KANNUR
	Kerala
	 
	IWDP
	 
	 

	359
	KASARAGODE
	Kerala
	 
	IWDP
	 
	 

	360
	KOLLAM
	Kerala
	 
	IWDP
	 
	 

	361
	KOTTAYAM
	Kerala
	 
	IWDP
	 
	 

	362
	KOZHIKODE
	Kerala
	 
	IWDP
	 
	 

	363
	MALAPPURAM
	Kerala
	 
	IWDP
	 
	 

	364
	PALAKKAD
	Kerala
	 
	IWDP
	 
	 

	365
	PATHANAMTHITTA
	Kerala
	 
	IWDP
	 
	 

	366
	THIRUVANANTHAPURAM
	Kerala
	 
	IWDP
	 
	 

	367
	ANOOPPUR
	M.P.
	 
	IWDP
	 
	 

	368
	ASHOKNAGAR
	M.P.
	 
	IWDP
	 
	 

	369
	BALAGHAT
	M.P.
	 
	IWDP
	 
	 

	370
	BHOPAL
	M.P.
	 
	IWDP
	 
	 

	371
	BURWANPUR
	M.P.
	 
	IWDP
	 
	 

	372
	DATIA
	M.P.
	 
	IWDP
	 
	 

	373
	DINDORI
	M.P.
	 
	IWDP
	 
	 

	374
	GWALIOR
	M.P.
	 
	IWDP
	 
	 

	375
	HOSHANGABAD
	M.P.
	 
	IWDP
	 
	 

	376
	INDORE
	M.P.
	 
	IWDP
	 
	 

	377
	KATNI
	M.P.
	 
	IWDP
	 
	 

	378
	MANDLA
	M.P.
	 
	IWDP
	 
	 

	379
	MORENA
	M.P.
	 
	IWDP
	 
	 

	380
	NARSINGHPUR
	M.P.
	 
	IWDP
	 
	 

	381
	SATNA
	M.P.
	 
	IWDP
	 
	 

	382
	SEHORE
	M.P.
	 
	IWDP
	 
	 

	383
	SHEOPUR
	M.P.
	 
	IWDP
	 
	 

	384
	VIDISHA
	M.P.
	 
	IWDP
	 
	 

	385
	BHANDARA
	Maharashtra
	 
	IWDP
	 
	 

	386
	GONDIYA
	Maharashtra
	 
	IWDP
	 
	 

	387
	RAIGHAR
	Maharashtra
	 
	IWDP
	 
	 

	388
	RATNAGIRI
	Maharashtra
	 
	IWDP
	 
	 

	389
	SINDHUDURGA
	Maharashtra
	 
	IWDP
	 
	 

	390
	THANE
	Maharashtra
	 
	IWDP
	 
	 

	391
	ANGUL
	Orissa
	 
	IWDP
	 
	 

	392
	BALASORE
	Orissa
	 
	IWDP
	 
	 

	393
	CUTTACK
	Orissa
	 
	IWDP
	 
	 

	394
	DEOGARH
	Orissa
	 
	IWDP
	 
	 

	395
	GAJAPATI
	Orissa
	 
	IWDP
	 
	 

	396
	JAJAPUR
	Orissa
	 
	IWDP
	 
	 

	397
	JHARSUGUDA
	Orissa
	 
	IWDP
	 
	 

	398
	KEONJHAR
	Orissa
	 
	IWDP
	 
	 

	399
	KHURDA
	Orissa
	 
	IWDP
	 
	 

	400
	KORAPUT
	Orissa
	 
	IWDP
	 
	 

	401
	MALKANAGIRI
	Orissa
	 
	IWDP
	 
	 

	402
	MAYURBHANJA
	Orissa
	 
	IWDP
	 
	 

	403
	NAWARANGAPUR
	Orissa
	 
	IWDP
	 
	 

	404
	NAYAGARH
	Orissa
	 
	IWDP
	 
	 

	405
	RAYAGADA
	Orissa
	 
	IWDP
	 
	 

	406
	SAMBALPUR
	Orissa
	 
	IWDP
	 
	 

	407
	SUNDARGARH
	Orissa
	 
	IWDP
	 
	 

	408
	AMRITSER
	Punjab
	 
	IWDP
	 
	 

	409
	FARIDKOT
	Punjab
	 
	IWDP
	 
	 

	410
	FEROZEPUR
	Punjab
	 
	IWDP
	 
	 

	411
	GURDASPUR
	Punjab
	 
	IWDP
	 
	 

	412
	HOSHIARPUR
	Punjab
	 
	IWDP
	 
	 

	413
	MANSA
	Punjab
	 
	IWDP
	 
	 

	414
	MUKTSAR
	Punjab
	 
	IWDP
	 
	 

	415
	NAWANSHEHAR
	Punjab
	 
	IWDP
	 
	 

	416
	PATIALA
	Punjab
	 
	IWDP
	 
	 

	417
	ROPAR
	Punjab
	 
	IWDP
	 
	 

	418
	SANGRUR
	Punjab
	 
	IWDP
	 
	 

	419
	BUNDI
	Rajasthan
	 
	IWDP
	 
	 

	420
	DHOLPUR
	Rajasthan
	 
	IWDP
	 
	 

	421
	CUDDALORE
	T.N.
	 
	IWDP
	 
	 

	422
	THENI
	T.N.
	 
	IWDP
	 
	 

	423
	THIRUVALLUR
	T.N.
	 
	IWDP
	 
	 

	424
	DHALAI
	Tripura
	 
	IWDP
	 
	 

	425
	NORTH TRIPURA
	Tripura
	 
	IWDP
	 
	 

	426
	SOUTH TRIPURA
	Tripura
	 
	IWDP
	 
	 

	427
	WEST TRIPURA
	Tripura
	 
	IWDP
	 
	 

	428
	AGRA
	U.P.
	 
	IWDP
	 
	 

	429
	ALIGARH
	U.P.
	 
	IWDP
	 
	 

	430
	AMBEDAKAR NAGAR
	U.P.
	 
	IWDP
	 
	 

	431
	AZAMGARH
	U.P.
	 
	IWDP
	 
	 

	432
	BADAUN
	U.P.
	 
	IWDP
	 
	 

	433
	BARABANKI
	U.P.
	 
	IWDP
	 
	 

	434
	BAREILLY
	U.P.
	 
	IWDP
	 
	 

	435
	BIJNOR
	U.P.
	 
	IWDP
	 
	 

	436
	BULANDSHER
	U.P.
	 
	IWDP
	 
	 

	437
	CHANDAULI
	U.P.
	 
	IWDP
	 
	 

	438
	ETAWAH
	U.P.
	 
	IWDP
	 
	 

	439
	ETAWAH (AURIYA)
	U.P.
	 
	IWDP
	 
	 

	440
	ETAH
	U.P.
	 
	IWDP
	 
	 

	441
	FAIZABAD
	U.P.
	 
	IWDP
	 
	 

	442
	FATEHPUR
	U.P.
	 
	IWDP
	 
	 

	443
	FIROZABAD
	U.P.
	 
	IWDP
	 
	 

	444
	GHAZIPUR
	U.P.
	 
	IWDP
	 
	 

	445
	GONDA
	U.P.
	 
	IWDP
	 
	 

	446
	GORAKHPUR
	U.P.
	 
	IWDP
	 
	 

	447
	HARDOI
	U.P.
	 
	IWDP
	 
	 

	448
	JAUNPUR
	U.P.
	 
	IWDP
	 
	 

	449
	KANNAUJ
	U.P.
	 
	IWDP
	 
	 

	450
	KANPUR DEHAT
	U.P.
	 
	IWDP
	 
	 

	451
	KANPUR NAGAR
	U.P.
	 
	IWDP
	 
	 

	452
	KAUSHAMBI
	U.P.
	 
	IWDP
	 
	 

	453
	LUCKNOW
	U.P.
	 
	IWDP
	 
	 

	454
	MAHARAJ GANJ
	U.P.
	 
	IWDP
	 
	 

	455
	MAINPURI
	U.P.
	 
	IWDP
	 
	 

	456
	MATHURA
	U.P.
	 
	IWDP
	 
	 

	457
	MAU
	U.P.
	 
	IWDP
	 
	 

	458
	MORADABAD
	U.P.
	 
	IWDP
	 
	 

	459
	MUZZAFARNAGAR
	U.P.
	 
	IWDP
	 
	 

	460
	PRATAPGARH
	U.P.
	 
	IWDP
	 
	 

	461
	PHILLIBIT
	U.P.
	 
	IWDP
	 
	 

	462
	RAEBARELI
	U.P.
	 
	IWDP
	 
	 

	463
	SAHARANPUR
	U.P.
	 
	IWDP
	 
	 

	464
	SANT RAVI DAS NAGAR
	U.P.
	 
	IWDP
	 
	 

	465
	SHAHJAHANPUR
	U.P.
	 
	IWDP
	 
	 

	466
	SULTANPUR
	U.P.
	 
	IWDP
	 
	 

	467
	UNNAO
	U.P.
	 
	IWDP
	 
	 

	468
	VARANASI
	U.P.
	 
	IWDP
	 
	 

	469
	DEHRA DUN
	Uttaranchal
	 
	IWDP
	 
	 

	470
	HARIDWAR
	Uttaranchal
	 
	IWDP
	 
	 

	471
	NAINITAL
	Uttaranchal
	 
	IWDP
	 
	 

	472
	RUDRAPRAYAG
	Uttaranchal
	 
	IWDP
	 
	 

	473
	UDHAM SINGH NAGAR
	Uttaranchal
	 
	IWDP
	 
	 

	474
	UTTARKASHI
	Uttaranchal
	 
	IWDP
	 
	 

	475
	BURDWAN
	W.B
	 
	IWDP
	 
	 

	476
	PASCHIM MEDINIPUR
	W.B
	 
	IWDP
	 
	 

	477
	WEST MEDINAPORE
	W.B
	 
	IWDP
	 
	 

	478
	CHANGLANG
	Arunachal
	 
	IWDP
	 
	 

	479
	DIBANG VALLEY
	Arunachal
	 
	IWDP
	 
	 

	480
	EAST KAMENG
	Arunachal
	 
	IWDP
	 
	 

	481
	EAST SIANG
	Arunachal
	 
	IWDP
	 
	 

	482
	KHONSA
	Arunachal
	 
	IWDP
	 
	 

	483
	KURUNG KAMEY
	Arunachal
	 
	IWDP
	 
	 

	484
	L/DIBANG VALLEY
	Arunachal
	 
	IWDP
	 
	 

	485
	LOHIT
	Arunachal
	 
	IWDP
	 
	 

	486
	LOWER SUBANSIRI
	Arunachal
	 
	IWDP
	 
	 

	487
	PAPUMPARE
	Arunachal
	 
	IWDP
	 
	 

	488
	TAWANG
	Arunachal
	 
	IWDP
	 
	 

	489
	TIRAP
	Arunachal
	 
	IWDP
	 
	 

	490
	UPPER DIBANG
	Arunachal
	 
	IWDP
	 
	 

	491
	UPPER SIANG
	Arunachal
	 
	IWDP
	 
	 

	492
	UPPER SUBANSIRI
	Arunachal
	 
	IWDP
	 
	 

	493
	WEST KAMENG
	Arunachal
	 
	IWDP
	 
	 

	494
	WEST SIANG
	Arunachal
	 
	IWDP
	 
	 

	495
	EAST GARO HILLS
	Meghalaya
	 
	IWDP
	 
	 

	496
	EAST KHASI HILLS
	Meghalaya
	 
	IWDP
	 
	 

	497
	JAINTIA HILLS
	Meghalaya
	 
	IWDP
	 
	 

	498
	RI BHOI
	Meghalaya
	 
	IWDP
	 
	 

	499
	SOUTH GARO HILLS
	Meghalaya
	 
	IWDP
	 
	 

	500
	WEST GARO HILLS
	Meghalaya
	 
	IWDP
	 
	 

	501
	WEST KHASI HILLS
	Meghalaya
	 
	IWDP
	 
	 

	502
	BISHNUPUR
	Manipur
	 
	IWDP
	 
	 

	503
	CHANDEL
	Manipur
	 
	IWDP
	 
	 

	504
	CHURACHANDPUR
	Manipur
	 
	IWDP
	 
	 

	505
	IMPHAL EAST
	Manipur
	 
	IWDP
	 
	 

	506
	IMPHAL WEST
	Manipur
	 
	IWDP
	 
	 

	507
	SENAPATI
	Manipur
	 
	IWDP
	 
	 

	508
	TAMENGLONG
	Manipur
	 
	IWDP
	 
	 

	509
	THOUBAL
	Manipur
	 
	IWDP
	 
	 

	510
	UKHRUL
	Manipur
	 
	IWDP
	 
	 

	511
	Bangalore
	Karnataka
	 
	 
	DPAP
	 

	512
	AIZAWL
	Mizoram
	 
	IWDP
	 
	 

	513
	CHAMPHAI
	Mizoram
	 
	IWDP
	 
	 

	514
	KOLASIB
	Mizoram
	 
	IWDP
	 
	 

	515
	LAWNGTLAI
	Mizoram
	 
	IWDP
	 
	 

	516
	LUNGLEI
	Mizoram
	 
	IWDP
	 
	 

	517
	MAMIT
	Mizoram
	 
	IWDP
	 
	 

	518
	SAIHA
	Mizoram
	 
	IWDP
	 
	 

	519
	SERCHHIP
	Mizoram
	 
	IWDP
	 
	 

	520
	DIMAPUR
	Nagaland
	 
	IWDP
	 
	 

	521
	KIPHIRE
	Nagaland
	 
	IWDP
	 
	 

	522
	KOHIMA
	Nagaland
	 
	IWDP
	 
	 

	523
	LONGLENG
	Nagaland
	 
	IWDP
	 
	 

	524
	MOKOKCHUNG
	Nagaland
	 
	IWDP
	 
	 

	525
	MON
	Nagaland
	 
	IWDP
	 
	 

	526
	PEREN
	Nagaland
	 
	IWDP
	 
	 

	527
	PHEK
	Nagaland
	 
	IWDP
	 
	 

	528
	TUENSANG
	Nagaland
	 
	IWDP
	 
	 

	529
	WOKHA
	Nagaland
	 
	IWDP
	 
	 

	530
	ZUNHEBOTO
	Nagaland
	 
	IWDP
	 
	 

	531
	EAST
	Sikkim
	 
	IWDP
	 
	 

	532
	NORTH
	Sikkim
	 
	IWDP
	 
	 

	533
	SOUTH
	Sikkim
	 
	IWDP
	 
	 

	534
	WEST
	Sikkim
	 
	IWDP
	 
	 

	535
	MADHEPURA
	Bihar
	 
	 
	 
	 

	536
	MAHENDRAGARH
	Haryana
	 
	 
	 
	 

	537
	BADGAM
	J & K
	 
	 
	 
	 

	538
	ERANAKULAM
	Kerala
	 
	 
	 
	 

	539
	WAYANAD
	Kerala
	 
	 
	 
	 

	540
	HARDA
	M.P.
	 
	 
	 
	 

	541
	BHADRAK
	Orissa
	 
	 
	 
	 

	542
	JAGATSINGHPUR
	Orissa
	 
	 
	 
	 

	543
	KANDHAMAL
	Orissa
	 
	 
	 
	 

	544
	KENDRAPARA
	Orissa
	 
	 
	 
	 

	545
	PURI
	Orissa
	 
	 
	 
	 

	546
	KARAIKAL
	Pondicherry
	 
	 
	 
	 

	547
	PONDICHERRY
	Pondicherry
	 
	 
	 
	 

	548
	BATHINDA
	Punjab
	 
	 
	 
	 

	549
	FATEHGARH SAHIB
	Punjab
	 
	 
	 
	 

	550
	LUDHIANA
	Punjab
	 
	 
	 
	 

	551
	MOGA
	Punjab
	 
	 
	 
	 

	552
	GANGANAGAR
	Rajasthan
	 
	 
	 
	 

	553
	KANYAKUMARI
	T.N.
	 
	 
	 
	 

	554
	NAGAPATTINAM
	T.N.
	 
	 
	 
	 

	555
	NILGIRIS
	T.N.
	 
	 
	 
	 

	556
	THANJAVUR
	T.N.
	 
	 
	 
	 

	557
	THIRUVARUR
	T.N.
	 
	 
	 
	 

	558
	BAGHPAT
	U.P.
	 
	 
	 
	 

	559
	BALLIA
	U.P.
	 
	 
	 
	 

	560
	BASTI
	U.P.
	 
	 
	 
	 

	561
	DEORIA
	U.P.
	 
	 
	 
	 

	562
	FARRUKHABAD
	U.P.
	 
	 
	 
	 

	563
	MEERUT
	U.P.
	 
	 
	 
	 

	564
	SANT KABIR NAGAR
	U.P.
	 
	 
	 
	 

	565
	SIDDHARTH NAGAR
	U.P.
	 
	 
	 
	 

	566
	COOCHBEHAR
	W.B
	 
	 
	 
	 

	567
	DAKSHIN DINAJPUR
	W.B
	 
	 
	 
	 

	568
	DARJEELING
	W.B
	 
	 
	 
	 

	569
	HOOGHLY
	W.B
	 
	 
	 
	 

	570
	JALPAIGURI
	W.B
	 
	 
	 
	 

	571
	MALDA
	W.B
	 
	 
	 
	 

	572
	MURSHIDABAD
	W.B
	 
	 
	 
	 

	573
	NADIA
	W.B
	 
	 
	 
	 

	574
	UTTAR DINAJPUR
	W.B
	 
	 
	 
	 

	575
	DHALAI
	Tripura
	 
	 
	 
	 

	576
	NORTH TRIPURA
	Tripura
	 
	 
	 
	 

	577
	SOUTH TRIPURA
	Tripura
	 
	 
	 
	 

	578
	WEST TRIPURA
	Tripura
	 
	 
	 
	 


� Central Groundwater Board (2005)  Dynamic Ground Water Resources of India, New Delhi: Ministry of Water Resources, Government of India.


� Government of India. 2005. Minor Irrigation Census-2000-1, New Delhi: Government of India.


� Central Groundwater Board (2005)  Dynamic Ground Water Resources of India, New Delhi: Ministry of Water Resources, Government of India.


� Ministry of Agriculture, Government of India.


� Government of India. 2005. Minor Irrigation Census-2000-1, New Delhi: Government of India


� Estimated assuming that modifying an average dug-well for recharge enables it to put 5000 m3 of monsoon floodwaters into the aquifer over and above the natural recharge and recharge from other sources.
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