Chapter Three

Droughts and Natural Resources

Introduction

As defined in the previous chapter, droughts are natural weather anomalies and if they go un-noticed create natural disaster. The types of drought may vary in time and space. Gujarat is predominantly arid and semi-arid area in terms of prevailing climatic conditions. Large areas are under desert and drought prone which poses serious problems of resource conservation both at meso and micro level. The perpetual drought condition and its frequent occurrence impact population as well as available natural resources in a particular area. Drought conditions result in depletion and degradation of natural resources such as water, land and forest cover. A brief note on the overall environmental characteristics of the State is worth mentioning before we examine impacts of droughts on natural resources available to the people in drought and drought prone regions in Gujarat.  

Gujarat is the 5th largest state in India in terms of total geographical area. It shares 5.96 percent of total geographical area of the country with a total population of 50.59 million. Most striking environmental feature of Gujarat State is that 50% of its total geographical areas are either desert or drought prone. Man land pressure in term of density of population in the state is 258 (Census, 2001). Gujarat has largest coastline of 1600 km among main land state of India. Overall environment of Gujarat is the combined function of its topography, soil, vegetation and climatic conditions prevailing in the state. The physiographic division of state depicts wide variation in these factors over space in the state. It has been divided into 5 regions namely - North Gujarat, Central and South Gujarat, Eastern Tribal Belt, Saurashtra and Kutch regions. Further it has been divided into seven sub-regions based on the agro climatic features of soil type, topography and climate (See Table 3.1 and Figure 3.1 in Annexure). The drought and drought prone areas are spread over all the agro-climatic regions in the state. The following discussion will focus on the status of natural resources in terms of land use, water (drinking) and forest in both DDP and DPAP areas. The changes over time in these resources are also assessed in this chapter. The impact of droughts on various issues of drinking water at household level is also examined. Village level status of ground water and changes over time has also been assessed in this chapter. 
Figure 3.1 Agro-climatic regions in Gujarat
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The status of Environment: Land Use and Changes over time

Status of Land Utilisation

The utilisation of available land as resources depends on their qualities that are highly influenced by the prevailing climatic conditions in a particular region. High cost technology may use even non-cultivable land; however the scale of operation will determine the overall land use pattern. It has been observed world wide that arid and semi-arid regions traditionally suffer on account of low rainfall which restricts gainful utilisation of land as an agriculture resources. However, not all the land available is suitable for agriculture purposes. Overall land use pattern of the state reflects the prevailing environmental conditions in Gujarat. 

Figure 3.2 
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Source: Department of Agriculture, Government of Gujarat, Gandhinagar 

The overall land use pattern of the state shows less favourable utilisation of land under agriculture (See Fig.3.1 and also Table 3.2). Only about 51 per cent of its total utilisable land areas are net cropped area, while total forests cover area accounts for only 10% of its total land area. About 35% areas are either not suitable for cultivation or under cultivable waste. This includes a small percentage (5%) of permanent pasture and grazing land. Gujarat is predominantly agricultural society where significant portion of population heavily depends on livestock and animal husbandry. Pressure of livestock on this meagre pasture and grazing land is a serious environmental problem related to drought and drought prone regions. 

Land use Change: 1971-72 to 2001-02

The overall land use pattern has shown very little changes in Gujarat with fewer variations at regional levels. Table 3.2 explains the land use classification in the state over time. The following inferences can be made from the pattern of land use:

A) There has been marginal decline in net shown area in the state. Its share has decline from 51.88% in 1971-72 to 51.15% in 2001-02 in relative terms in total area of the state. However, there has been a total loss of 1404 sq. km net shown areas in the state during the last 3 decades.

B) The increase shown in the gross cropped areas is largely due to the increase in the areas shown more than once, however, the scale of operation has not been able to make significant increase in cropping intensity of the state during the same period. 

C) The cropping intensity has shown increase during the first decade of analysis. It has increase from 108 to 122 during 1971-72 to 1981-82. It has further shown a declining trend from 1981-82 onwards and has reached to 111 in 2001-02. 

D) A similar trend has been observed in case of forest cover in the state. 

E) There has been decline in the un-cultivable land on the one hand and on the other the fallowing both current and other fallow has shown increasing trends during the same period. 

F) The total land not available for cultivation remained almost unchanged, however, other cultivable land including cultivable waste has shown decline during the last three decades. 

G) This indicated that there has been low potential for development of net shown area due to lack of irrigation where as the pressure of agricultural waste land shown increasing trends. 

H) The overall land use pattern of the state shows a poor land utilisation (particularly for agriculture purposes) as far as the environmental consequences are concerned.  

The scope of this chapter does not allow a discussion on this issue at present. It has been dealt in the following chapters on Droughts and Agriculture. However, land utilisations under agriculture purposes are discussed below. 

Total Cropped Area and Cropping Intensity in Drought Prone area 

The scenario of cropped area is not very encouraging in Gujarat. The gross cropped areas accounts for 57% of the total utilisable land, while area shown more than once is only about 6%. The share of these areas further declines in both DDP and DPAP regions of Gujarat (See Table 3.2). This attributed to the fact that there is very less potential of assured irrigation for taking two crops in year in DDP and DPAP districts than in Other districts of the state. The overall cropping intensity works out to be 112, which is far below the national average of 122. This further shows a lower status both in DDP and DPAP areas in Gujarat. In short DDP and DPAP areas are lagging far behind in land utilisation for agriculture purposes due to the severity and perpetually of droughts.  

Fallow Lands 

Fallow land, which is dominated by the current fallows, accounts for 4% of its total land area in the state. Their percentage increases in DPAP as well as in Non- DPAP and DDP area due to lack of assured irrigation. However, DDP area reported comparatively lower fallow lands. This is obvious as agriculture practices are intense in these are to increase the production and yield for food security. It should be noted that agriculture practices in DDP are at subsistence level, hence it shows a lower fallowing. 

The concentration of fallow lands in terms of location quotient has been shown in the Figure 3.2.  Districts level concentration of fallow lands shows higher concentration in either Non-DPAP/DDP districts or in the DPAP districts. Some of the districts of DDP area i.e. Patan, Surendranagar, Rajkot and Jamnagar have shown moderate concentration of fallowing. The lower percentage of fallow lands in DDP districts is the effects of very low fallowing in Kutch.  This is a serious environmental concerned as the pressure on land for agriculture purposes are more in DDP areas than in the others. Current fallowing helps rejuvenate the productivity of agriculture land and helps in pastoral activities for rural population. 

Figure 3.2 
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Data Source: Directorate of Agriculture, Government of Gujarat, Gandhinagar

Thus, the environmental constraints in terms of utilizable land resources are more in drought and drought prone areas in the state than that of the others. 

Land utilization: Status and change over time

Table 3.3 Shows land under wasteful use in Gujarat. Gujarat accounts for 33% of its total utilizable land under wasteful use in the year 2001-02. The share of Barren land was 14 % while almost 11 % of its total land area was reported under Cultivable Waster land. Only about 5% of its total land is Permanent Pasture and Grazing land. Current fallow land accounts for about 4 % of its total land. Significant variations have been observed in drought and drought prone areas as far as the land under wasteful uses are concerned. 49% of the total areas of DDP district were under wasteful uses followed by 17% in 

Figure 3.3 
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Data Source: Directorate of Agriculture, Government of Gujarat, Gandhinagar

DDAP and 15 % in other districts. Out of 49% of land under wasteful use in DDP districts, 42% of than are reported either Barren and Uncultivable land or Cultivable waste land, followed by permanent pasture and grazing land (4%) and follow land (3.30%). The distribution of land under wasteful uses is comparatively less in DPAP and other districts of the state. DPAP areas accounts for only about 17% of land under wasteful use, while rest of the districts reported 15.49% of its total land under wasteful category. These lands are fairly distributed under different use both in DPAP and other areas. Thus, the environmental impacts for land utilization have been observed more in case of DDP areas / region than those of DPAP and Others.

Changes over time in the land under wasteful use  

Table 3.3 shows changes in wasteful land use categories amongst different regions in Gujarat during last two decade. The following inferences can be drawn from the data.

a) The decadal changes in the initial decade show an increase in land under wasteful use in both DDP and DPAP areas, while marginal decline has been observed in those of other areas of the state.

b) Sharper decline has been observed during 1981-82 and 2001-02 in all the categories of land under wasteful use in DDP and DPAP areas in the state. However, the decline in land under wasteful category in DPAP is striking. This has been attributed to transfer of DPAP area in-to DDP during 1995-96 after the recommendation of Hanumantha Roa Committee.

c) Rest of the areas, other than DDP and DPAP has shown stagnation in the various categories of land under wasteful uses. There has been marginal increase in land under wasteful categories in these areas due to following (current fallow). The Barren and Uncultivable land has also registered a steady increase in this region.

d) The changes in wasteful land category indicate the extent of stress on land by anthropogenic pressure especially in DDP and DPAP areas of the state.

e) Environmental constraints of drought and drought proneness have not been overcome by the technological inputs so far in these areas. The required inputs such as assured irrigations and institutional arrangement for appropriate land use planning have been lacking in the state.

Thus the status of land utilisation in Gujarat for agriculture has not been encouraging due to environmental constraints and lack of institutional mechanism. Environmental constraints in terms of frequent droughts have put serious problems for land utilization. Land utilization shows striking variations across the various regions in the State. Overall decline in Net Shown Area (NSA) is a not healthy indication of already deteriorating agriculture (conditions). Cropping intensity has been very low in the state, while DDP and DPAP areas registered further lower cropping intensity. In short agriculture development in terms of NSA and cropping intensity has suffered due to regular drought in the state. DDP regions are worst affected area in this regards. Environmental constraints have not only been evident in case of land development and utilization, but also in the levels of ground water development in the state.

Levels of Ground water Development: Status and change over time.

Table 3.4 shows the number of talukas under each categories of ground water development across DDP, DPAP and rest of the Others districts in 1991, 1997 and 2004. Central ground water commission categorises  talukas based on the levels of ground water developments in terms of White, Grey, Dark, Over Exploited and Saline. The methods of categorization has been dealt in averseness one.

The present status of levels of ground water development in the state shows alarming signals of deteriorating ground water scenario. Out of 225 talukas only 85 are white taluka i.e. safe in terms of good ground water development, 80 are in grey category i.e. in semi-critical stage of ground water development. 13 talukas are under critical category (Dark), while 31 talukas are put under over exploited category. 14 talukas of the state are saline due to coastal influence of salinity ingress due to over draft of sweet water on the coast. Out of this 14 taluka, 11 are in DDP taluka, remaining 3 are in DPAP talukas. Therefore, ground water salinity is concentrated in drought and drought prone areas of the state.

Figure: 3. 4 


Out of 85 talukas which are reported to be white taluka (“Show map to Ground water Development”) i.e. safe ground water development, only 14 talukas belongs to DDP areas, white DPAP talukas are 51 and rest other taluka accounts for 20 in this category, Grey (semi-critical) talukas are also dominated by DPAP areas where 47 talukas are under grey category, 22 are under DDP and 11 are in others taluka. Out of 13 Dark (critical) talukas, 4 belong to DDP and 7 to DPAP districts, only 2 talukas are there in rest of the area of Gujarat. However, over exploited talukas in Gujarat are 31, of which 12 each belong to DDP and Other area, while 7 belong to DPAP.  In short, the ground water development in the state in very poor in DDP talukas compared to DPAP and Others. Thus, the status of ground water development in the state is showing alarming signals of deteriorating situations. 

The status of ground water development has been fast deteriorating in the state. During 1991 and 2004, the levels of ground water development across desert and drought prone areas have been deteriorating fast (See Table 3.4). There were altogether 123 talukas in white category i.e. in safe ground water development, which reduced to 97 in 1997 and they further reduced to 85 in 2004. Similar reduction in safe talukas has been noticed in case of Other (Non DDP and DPAP) talukas. They were 61, 45 and 20 in 1991, 1997 and 2004 respectively. However, DDP and DPAP talukas have registered slight improvement in white talukas in 2004. There were only 7 talukas in white category in 1991, which reduced to 3 in the year 1997 across DDP areas. But it had consolidated in 2004, with 14 talukas coming in-to white category. However, this is not the gloomy picture about drought and drought prone area of Gujarat. There has also been increase in the member of talukas in Grey, Dark, OE and Saline categories during the same period. To sum up, it is evident that drought prone and desert areas of Gujarat have poor status of ground water development. This is attributed to the fact that arid and semi-arid regions experiences gross loss of surface and ground water due to deficit precipitation, as evapotranspiration exceeds precipitation in these regions. This has lead to perpetual and frequent occurrence of drought in these areas of the state. 

Further the diminishing and deteriorating ground water development gets its confirmation at village level as the supply of drinking water gets badly affected during drought period. Seasonal impact of drought on drinking water has already been discussed in previous chapter with the help of field survey at village level in DDP and DPAP villages. We present field level data in regards to effects of drought on drinking water at HH level in drought and drought prone villages in the state. 

Adequacy of Drinking Water

Table 3.5 shows the impact of drought on drinking water at HH level in DDP and DPAP villages. Out of 530 HH surveyed, 260 HH in DDP villages and 256 in DPAP villages reported having sufficient drinking water during monsoon in normal year, while same reduces to 196 in DDP and 220 in DPAP during monsoon season in a drought year. Hence even during monsoon period the supply of sufficient drinking water gets affected in drought year. Usual seasonal impact on adequacy of drinking water has also been observed, however, a striking impact is noticed between a normal and drought year.

During winter of a normal year 256 HH reported sufficient drinking water supply in all the 6 villages of DDP areas. Similar response has also been registered from DPAP villages, but during winter of drought year, 185 HH in DDP villages and 219 HH DPAP villages reported having sufficient drinking water supply from all sources. The case of summer of both normal and drought years looks very disappointing, 177 HH in DDP villages reported sufficient drinking water in normal summer season, where in a summer of drought year only 111 HH reported sufficient drinking water supply from all possible sources. In case of DPAP villages, the situation is slightly better at HH level compared to DDP villages during summer in normal and drought year. In short, it has been observed that seasonal impact of drought on drinking water at HH level in drought and drought prone areas of Gujarat has been prominent. The situation gets worsened during the drought period across the season and across DDP and DPAP regions. However, desert areas also face severe problem of drinking water quality from all sources in drought and drought prone areas in the state.

Quality of Drinking Water

The deteriorating and diminishing supply of water results in un-safe (poor quality) drinking water consumption in drought and drought prone regions of the state. The data provided by GWSSB, 2002 reveals a serious quality problem of drinking water across DDP and DPAP regions in the state in 2002. Table 3.6 shows the number of villages having degraded quality of water in terms of fluorides, TDS and Nitrate. Prevalence of poor quality drinking water has been observed in the villages across different regions of Gujarat. There are altogether 609 villages that have reported fluoride and TDS concentration beyond permissible limit in their (drinking) water in the state. Out of these 276 belong to DPAP districts, whereas 176 villages have reported higher concentration of fluoride and TDS in DDP districts. 163 villages from rest of the other districts also reported these materials beyond permissible limits in their sources of drinking water. This indicates relatively poor quality of drinking water particularly in drought and drought prone areas compared to rest of the areas in the state.

In terms of TDS and Nitrate, again large number, of villages from DDP and DPAP areas reported higher concentration in drinking water. Out of 168 villages, which reported TDS and Nitrate concentration in Drinking Water beyond permissible limit, 119 villages belong to either DDP or DPAP districts. Similarly the number of villages with higher concentration of fluorides and Nitrate and all three combinations were higher in DPAP and DDP districts than rest of the districts. Thus, it has been observed that quality of drinking water is poor with many impurities particularly in drought and drought prone regions in Gujarat. The environmental constraint in drought and drought prone areas of Gujarat has resulted in degraded and diminishing water resources particularly drinking water. The impact of drought on land resources has also been observed as decreasing NSA poses serious problems of food security, particularly in drought and drought prone areas in Gujarat. Drought prone tribal areas of Gujarat has already witnessed problem of food security in Gujarat (Chatterji, & Dang, 2006). One of the serious ecological rather than environmental problems in drought and drought prone areas is in adequate forest cover and its degradation by human interference.  

Status of forest cover in Gujarat

Table: 3.7 Shows status of forest cover across different area in Gujarat during 1991 and 2001. According to Forest Survey of India Report 2001, only 7.70% to the total areas of Gujarat is forest. However, the area under forest cover varies across DDP, DPAP and Other districts. Since, DPAP districts are wide spreads and covers even eastern and southern hilly areas of Gujarat, forest area covers 14.66% of its total area under DPAP districts. The rest of the districts i.e. Non-DDP and DPAP have also shown relatively better forest cover of 12% compared to DDP districts which accounts for only about 4% of forest area. This is quite obvious, in the sense that DDP areas of the state are characterized by very low soil moisture contents, where evaporation exceeds precipitation. There   is hardly any scope for regenerations of forest area in DDP unless through a strong participatory micro-level forestry, wherever possible.

The Decadal changes in forest cover looks positive at least on paper, over all forest cover in the state has shown visible increase. Forest cover in the state was only 6.07% in 1991, which has increased to 7.70% in 2001. Similarly other regions namely DPAP, DDP and Others have also shown marginal to substantial increase in the forest cover. This is the flip side of the reality. The substantial increase in forest cover in DPAP from 2.67% to in 1991 to 14.66% 2001 is the result of some districts coming to DDP from DPAP. They had already very less forest cover. On the other hand those district which are hilly and forested such as Dang, Valsad, Dahod, Panchmahal etc. of southern and eastern hilly area have been now covered under DPAP. Besides, the forest survey of India data realise on satellite (Remote sensing) data, which depicts even ‘Ganda Babal’ (Acacia Abyssinia) as the forest cover. Ground reality shows complete absence of forest cover in (drought) desert areas in the state.

Conclusions 

Natural resources such as land, water and forest in the desert and drought prone areas have shown abysmal picture. The status of these resources across these areas is showing alarming signals of deterioration. Quality of land and water has been fast deteriorating particularly in drought prone districts due to perpetual and frequent drought conditions. Impacts of drought have been felt at household level in terns of diminishing and deteriorating supply of drinking water. Households in DDP and DPAP villages have reported significant reduction in adequacy of drinking water during drought periods. The seasonal impact of drought on availability of drinking water has been quite evident at household level in these villages. Issues of adequacy and poor quality of drinking water are serious challenges faced by the people in drought prone areas. One of the serious ecological constraints of drought and drought prone areas has been its scanty forest cover. Those institutional mechanisms are thoroughly neglected in the state that can increase forest cover areas in the state. There have been many cases of serious degradation of forest in the state. Social forestry mechanism has not been taken seriously in the state so far to augment the process of plantation. Thus it is quite evident that drought and desert areas of the state show poor land utilisations, dwindling and fast deteriorating water resources and a sparse forest cover, which is far from adequate. 
Annexure III

Table 3.1 Agro-climatic regions in Gujarat  

	Sub
	Region
	ACRP

Region
	Districts
	Rainfall

(mm)
	Climate
	Soil

	1
	Southern hills
	13(1)
	Dangs, Valsad
	1793
	Semi-arid

Dry Sub humid
	Deep black Coastal alluvium

	2
	Southern Gijarat
	13(2)
	Surat, Bharuch
	974
	- do -
	- do -

	3
	Middle Gujarat
	13(3)
	Baroda, Kheda, Panchamahals
	904
	Semi arid
	Medium Black

	4
	North Gujarat
	13(4)
	Ahmedabad,Gandhinagar,

Mehsana,Sabarkantha,

Banaskantha,


	735
	Semiarid to arid
	Grey Brown Costal alluvium

	5
	North West arid
	13(5)
	Kutch
	340
	Arid
	Grey Brown Deltaic alluvium

	6
	North Saurastra
	13(6)
	Amreli, Bhavnagar, 

Rajkot, Surendranagar
	537
	Semiarid
	Medium Black

Calcareous

	7
	South Saurastra
	13(7)
	Junagadh
	844
	Dry Sub-humid
	Medium Black Costal alluvium


Source: “anvesak” Senior Consultant, ARPU Planning Commission, Sardar Patel   Institute of Economic and Social Research, Thaltej, Ahmedabad. January-Jun 1995 Volume 25, No.1 (S.N Joshi)

Table 3.2 Distribution of Total Cropped Area in Gujarat across the Drought Regions-2002

	 

Sr.No.
	 

District Under 
	Area Under
	Percentage Area Under

	
	
	Net Area sown
	Area sown more then once
	Total Cropped area
	Net Area sown
	Area sown more then once
	Total Cropped area
	% Total Fallow lands 
	Cropping Intensity 

	1
	DDP
	38156
	4681
	42837
	40.81
	5.01
	45.81
	3.31
	112.2

	2
	DPAP
	44042
	3528
	47570
	59.99
	4.81
	64.80
	4.68
	108.0

	3
	OTHERS
	14019
	2910
	16929
	66.11
	13.72
	79.84
	4.30
	120.7

	
	Gujarat 
	96217
	11119
	107336
	51.15
	5.91
	57.06
	3.95
	111.5


Source: Directorate of Agriculture, Government of Gujarat, Gandhinagar

Table 3.3 Land under Wasteful Uses in Gujarat -1980-81 TO 2001-02
	Percentage Area under Wasteful Uses in Gujarat- 1981 to 2002

	1980-81

	Sr. No.
	District’s Area under 
	Total Reported area     (‘00 Ha)
	Barren & Uncultur- able land 
	Culturable waste land 
	Permanent pastures & other grazing land 
	Current fallow
	Other follow 
	Total

	1
	DDP 
	57911
	30.15
	28.24
	2.46
	1.86
	1.31
	64.02

	2
	DPAP
	111308
	20.68
	15.98
	4.06
	2.39
	2.24
	45.35

	3
	Others 
	64613
	2.81
	2.68
	5.01
	3.20
	1.12
	14.82

	4
	Gujarat State
	188220
	13.30
	10.55
	4.51
	2.87
	1.76
	32.99

	
	
	
	1990-91
	
	 
	 
	 

	1
	DDP
	57979
	30.07
	29.13
	2.41
	4.43
	0.41
	66.45

	2
	DPAP
	111269
	20.98
	16.27
	4.09
	6.38
	0.44
	48.17

	3
	OTHERS
	64623
	3.70
	2.09
	4.96
	3.96
	0.05
	14.75

	4
	Gujarat State
	188219
	13.86
	10.47
	4.49
	5.51
	0.28
	34.61

	 
	 
	 
	 2001-02
	 
	 
	 
	 

	1
	DDP
	93504
	22.88
	18.99
	4.01
	3.25
	0.05
	49.18

	2
	DPAP
	73410
	4.81
	2.30
	5.23
	4.61
	0.07
	17.02

	3
	OTHERS
	21204
	4.85
	2.04
	4.31
	4.24
	0.06
	15.49

	4
	Gujarat State
	188118
	13.80
	10.57
	4.52
	3.89
	0.06
	32.83


Source: Field survey April/May 2006

Table 3.4 No. of Taluka under each category of Ground Water Development
	Year
	Type of Talukas
	Levels of Ground Water Development 

	
	
	W
	G
	D
	OE
	S

	1991
	DDP
	7
	6
	2
	5
	0

	
	DPAP
	55
	15
	1
	7
	2

	
	Other
	61
	9
	8
	14
	0

	 
	Gujarat 
	123
	30
	11
	26
	2

	1997
	DDP
	3
	4
	2
	8
	3

	
	DPAP
	49
	20
	2
	8
	2

	
	Other
	45
	22
	4
	19
	2

	 
	Gujarat 
	97
	46
	8
	35
	7

	2004
	DDP
	14
	22
	4
	12
	11

	
	DPAP
	51
	47
	7
	7
	3

	
	Other
	20
	11
	2
	12
	0

	 
	Gujarat 
	85
	80
	13
	31
	14

	Category Code :W-White; G-Grey; D - Dark; OE - Overexploited; S - Saline


Source: Narmada and water Resources Department, GOG -1992, 1998 & 2005
Table 3.5 Drinking water availability at HH in Drought and Drought prone villages (Primary Survey Data)
	District Name
	Name of Taluka
	Name of Village 
	DPAP / DDP Village
	Monsoon Normal year
	Monsoon Drought year
	Winter Normal year
	Winter Drought year
	Summer Normal year
	Summer Drought year

	
	
	
	
	Sufficient
	Insufficient
	Sufficient
	Insufficient
	Sufficient
	Insufficient
	Sufficient
	Insufficient
	Sufficient
	Insufficient
	Sufficient
	Insufficient

	Surendranagar
	Lakhtar
	Gangad
	DDP
	31
	
	31
	
	31
	
	31
	
	30
	1
	27
	4

	
	
	Kalam
	DDP
	31
	
	29
	2
	30
	1
	26
	5
	14
	17
	9
	22

	Kachchh
	Abadasa
	Moti Sindhodi
	DDP
	30
	
	27
	3
	30
	
	24
	6
	23
	7
	20
	10

	
	
	Shuthari
	DDP
	70
	3
	52
	21
	68
	5
	50
	23
	61
	12
	43
	30

	Banaskantha
	Vav
	Joravargadh
	DDP
	52
	1
	32
	21
	52
	1
	32
	21
	29
	24
	9
	44

	
	
	Limbala
	DDP
	46
	3
	25
	24
	45
	4
	22
	27
	20
	29
	3
	46

	 
	 
	 
	Total DDP
	260
	7
	196
	71
	256
	11
	185
	82
	177
	90
	111
	156

	Junagadh
	Veraval
	Malondha
	DPAP
	39
	2
	29
	12
	39
	2
	29
	12
	35
	6
	14
	27

	
	
	Badalpur
	DPAP
	39
	1
	36
	4
	39
	1
	36
	4
	30
	10
	23
	17

	Halol
	Panchmahal
	Kansaravav
	DPAP
	21
	2
	19
	4
	21
	2
	19
	4
	14
	9
	12
	11

	
	
	Kherap
	DPAP
	31
	
	24
	7
	31
	
	23
	8
	25
	6
	17
	14

	Bharuch
	Jambusar
	Ankhi
	DPAP
	96
	1
	85
	12
	96
	1
	85
	12
	94
	3
	70
	27

	
	
	Dehari
	DPAP
	30
	1
	27
	4
	30
	1
	27
	4
	30
	1
	27
	4

	 
	 
	 
	Total DPAP
	256
	7
	220
	43
	256
	7
	219
	44
	228
	35
	163
	100

	 
	 
	Total
	 
	516
	14
	416
	114
	512
	18
	404
	126
	405
	125
	274
	256


Source: Field survey April/May 2006

Table 3. 6 District wise number of villages having degraded quality of water in terms of Fluoride, TDS and Nitrate
	Districts under 
	No. of Villages having values more than maximum permissible limits

	
	Fluoride and TDS 
	TDS and Nitrate
	Fluoride and Nitrate 
	All the three

	DDP 
	170
	24
	17
	9

	DPAP
	276
	95
	90
	29

	Others 
	163
	49
	57
	16

	Gujarat
	609
	168
	164
	54


Source: GWSSB Report, 2002
Table 3.7 Percentage Area under Forest in Gujarat
	 
	DPAP
	DDP 
	OTHER
	TOTAL

	Years
	Districts 
	Districts 
	Districts 
	Gujarat 

	1991
	2.67
	3.52
	10.12
	6.07

	2001
	14.66
	3.76
	12.04
	7.70


Source: Forest Survey of India, 1991 and 2001
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Land use pattern of Gujarat 2001-02
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