Chapter One

 INTRODUCTION

Introduction 

Drought is one of the most frequently occurring national disasters in India. With its increased frequency and expanded coverage in the recent years, about one third of the country is either drought prone or under desert areas. These areas are lagging behind in agriculture and also in overall economic growth. They experience wide year-to-year fluctuations in agricultural production and incomes and have a relatively high incidence of poverty. The poor in these regions are highly vulnerable to a variety of risks due to their low and fluctuating incomes, high indebtedness and low human development. Helping the poor to come out of vulnerability and poverty and integrating the drought prone areas into the mainstream of development is a serious challenge faced by policy makers at present. 

Droughts and famines have received attention of rulers in India right from the 13th and 14th century. Muhammad Tughlakh was perhaps the first Sultan to take systematic steps to alleviate efforts of droughts by distributing grains to drought affected people in Delhi in 1343 AD (Loveday 1985).  This approach was followed and improved upon by Mughals and many other kings and rulers later on. During the British period also efforts were made to provide relief to droughts / famine affected people by organizing relief works and food distribution, distribution of fodder, loans to farmers to start cultivation in the next season etc. The first Scarcity Manual was prepared by the British Government in 1883, which was followed by other manuals by some provincial governments (Hirway 2001), The Royal Commission on Agriculture in 1928 recommended promotion of dry land farming to promote agriculture in famine affected regions. However, the efforts were scanty and there was an alarming increase in the frequency of during the British period (Bhatia 1967).

After independence droughts have received much more attention of policy makers than before. One observes an evolution in the drought policy over the past few decades. Famines have been eradicated and starvation deaths are rare if not nil. The government has adopted a three pronged strategy to face droughts: (1) providing relief to drought hit population under scarcity relief programmes (2) designing special area development programme for drought prone areas and desert areas (DPAP – drought prone area programme and DDP – desert development programme) and (3) promoting dry farming agriculture as a part of agricultural policy.

Somehow this approach has not worked very well, as is evident from the increasing drought prone areas in the country and the relatively high poverty and vulnerability of people living in these areas. These areas are lagging behind in growth and tend to remain isolated. The new opportunities of globalization are likely to bypass these regions if adequate steps are not taken to integrate them into the mainstream economy. There is therefore a need to investigate (1) whether the drought policy in India has been able to address the multiple dimensions of droughts adequately, (2) whether the policy needs to be reoriented or modified, (3) whether there is a need to reorganize its implementation and (4) what kind of measures are needed to enable drought prone areas to access the new opportunities under globalization. The proposed study intends to undertake this investigation.

Focus of the Study and Objectives

Large number of research has been done by scholars on the incidence and intensity of droughts, impact of droughts and drought policy. Hanumantha Rao, Ray and Subbarao (1988) in their pioneering study on unstable agriculture and droughts found that agriculture in drought prone areas has been highly unstable. They observed that some water scare states like Gujarat experienced low to medium growth with high instability in the 1970s and 1980s. They also observed that production instability varied with crops: Variations in food crops were less than non-food crops, traditional crops were more sensitive to rainfall than new crops, and variations in Rabi crops were less than the same in Kharif crops. All these factors affect the cropping pattern in drought prone regions, frequently affecting agricultural growth adversely (Ray 1988). It is also observed by scholars that increase in crop productivity due to intensive cultivation and application of new technology also increases crop instability because it requires intensive water use which is highly sensitive to water use. Another study in Haryana (GoH 1977) also has shown that droughts result in unstable agricultural production, but the instability is more in Kharif crops and less in Rabi crops. 

There is some evidence to show that unstable agricultural incomes tend to raise the incidence of poverty and also vulnerability of poor (Desai et al 1979 and Chen 1991). The coping strategies of farmers in droughts frequently go against their long-term interests. For example, borrowings (at high interest rates), mortgage/sale of assets, migration etc. frequently leave the households worse off in the long run. This adverse impact frequently pushes poor households in “a poverty trap”, which increases the intensity of poverty of poor households and affects the well being of women and children highly adversely.

Another important area of research has been the designing and implementation of drought relief works (Dreze 1988, Hirway 2001). These studies point to the inadequacy of drought relief works in terms of providing relief as well as promoting drought proofing. These studies have shown that the concept of providing short term drought relief during drought periods without much reference to the major constraints and problems of drought prone areas does not help the region or the poor in any significant way. Also, drought relief works are not very effective due to their procedural rigidities, inadequate funds and poor planning.

Several scholars have evaluated the DPAP (Drought Prone Area Programme), which is a major intervention for the development of drought prone areas. This programme has undergone a lot of changes during the past few decades. Thanks to the Technical Committee headed by C H Hanumantha Rao in the early nineties, this programme is now based on a systematic approach of watershed development. Though the earlier evaluation studies of this programme are highly critical of its performance, the recent studies have shown that there is a significant improvement in the programme, largely brought about by the new approach. However, how to connect drought proofing to watershed development still needs careful investigation, as the even after watershed development, many areas are still far from drought proofing. 

This huge literature on droughts, however, is inadequate on several counts. First of all, the impact of droughts is examined only in a limited way – in terms of its impact on agriculture, sufferings of affected people such as farmers, labourers, women, children etc. The long term impact of drought has not been examined comprehensively in terms of its multiple dimensions. 

· Its long term impact on agriculture in terms of farmers’ adjustment to uncertain rainfall and uncertain agricultural prospects

· Its long term impact on the economic growth of drought prone regions through poor performance of agriculture and of the overall economy

· Its impact on environmental resources like water, forest, land etc and biodiversity including damages to animal and plant species, which tend to raise the frequency and intensity of droughts in the long run and which affect the life and livelihood of people adversely

· Its impact on income poverty, vulnerability, and human poverty, which tend to raise the incidence of chronic poverty and of vulnerability of the poor,

Secondly, there is a need to study the impact of some of the recent interventions on drought proofing. Watershed development has now emerged as a major component of DPAP programme, and many studies have been done to examine its impact on soil-water management. However, there is a need to link this programme with drought proofing of drought prone areas. It is important therefore to investigate whether this has happened or not, and how this can be brought about.

Thirdly, drought policy at present appears to be fragmented as the three components of the policy (i.e. scarcity works, DPAP and watershed development and agricultural policy) are almost independent of each other. Though some scattered efforts have been made to link the three components, they have not been very successful. How to bring the three components together to formulate a comprehensive drought policy is a question that needs to be studied carefully and systematically. In this context several questions need to be examined: (1) Integration between agricultural research, problems of drought prone areas and agricultural extension and training, (2) establishing linkages between scarcity relief works and drought proofing, (3) Extension of watershed development projects to stable agricultural growth, (4) prediction of droughts and developing drought information system to help farmers in taking appropriate decisions regarding cropping and cultivation practices etc.

And lastly, there is a need to look at drought prone areas for their integration into the mainstream development and for enabling them to access the new opportunities provided by globalization. There is a need to study how this can be done.

Objective of the Study 

The specific objectives of the study are as follows:

(1) To examine the multi-dimensional impact of droughts in a major low rain fall drought prone state, Gujarat. The multiple dimensions of the impact will include short term and long term impact on (a) agriculture and on the overall economy, (b) natural resources, such as ground and (surface water) land, vegetation and forestry etc, and (c) on poverty and human development, i.e. income poverty, health and nutrition, literacy and education etc.

(2) To study drought policy in the State and assess the strengths and weaknesses. The drought policy will include all the components of the policy

(3) To investigate specific drought related issues like drought prediction, agricultural research for drought prone areas, scarcity relief works, impact of watershed development on stabilizing agriculture, case studies of successful drought proofing etc.

(4) To infer implications for mainstreaming drought prone areas in economic development and for enabling these areas to access opportunities under globalization.

Major Research Questions/Hypotheses

Trends in the Incidence of Droughts and Impact of Droughts 

Drought is a complex and widely spread phenomenon observed in low rainfall as well as high rainfall regions and in plains as well as in hilly regions. It is a weather related natural disaster, which can be defined meteorologically in terms of quantity of rainfall and its spread. The Meteorological definition, which is a most prevalent definition of drought, is based mainly on the degree of dryness and the duration of the dry period. According to IMD (Indian Meteorological Department) drought is a situation when the rainfall is less than 25 percent of the normal rainfall.   The meteorological definition, however, need not coincide with the hydrological or agricultural definition of drought.

Hydrological drought: Hydrological drought is a situation when the surface and ground water levels fall below the average levels and are affected not only by precipitation but also by infiltration and evaporation. Hydrological dimension of drought refers to the water distribution on land surface after precipitation has reached the ground. Major indicators of hydrological drought are low reservoir storage, inadequate stream flows, aggregate runoff less than long term average runoff and precipitation at high elevation. Its frequency is defined on the basis of its influence on river basin: SWSI (surface water supply index) is mostly used to measure hydrological drought.

Agricultural drought: Agricultural drought refers to shortage of water for crop growth or consistently high soil moisture deficiency over the growing season. Major indicators of agricultural drought are shortage of precipitation – departure from the normal, abnormal evaporation, deficiency of sub-soil moisture etc. Its intensity depends on the difference between plants water demand and water availability. Crop moisture index (CMI) is used to measure agricultural drought.

Ecological drought: Ecological drought occurs when primary productivity of natural or (managed) ecosystem declines significantly owing to reduced precipitation. Socio-economic drought incorporates features of all the above types of droughts. It occurs when precipitation is not sufficient to meet needs of human activities. 
Though meteorological drought is mainly a natural phenomenon, a natural disaster, the intensity of its impact on hydrological, agricultural and ecological droughts can be reduced by appropriate interventions, which, in turn, can also impact on socio-economic droughts. The crux of drought policy is to reduce this impact so as to reduce the adverse impact of droughts on human well-being. The impact of droughts varies with the time scale of droughts. The longer the period of drought and the larger the number of consecutive droughts, the greater will be its impact on agriculture, ecology and economy. The regions, which are subjected to frequent droughts, therefore need careful attention of policy makers.

It is important therefore to study short term and long term impact of droughts in drought prone areas to understand the multiple problems faced by people in these regions and to design suitable policy interventions.

The impact or consequences of droughts are multiple and differ in short term and long term. The likely consequences can be broadly divided into the following:

· Short term impact in terms of loss of food production and non-food production, loss of employment; shortage of water, fodder and fuel wood; indebtedness, migration etc.

· Long-term impact on agriculture in terms of low investments by farmers, loss of soil moisture and decline in land productivity, low agriculture growth and low development of the region.

· Adverse impact on macro economic growth of the region emanating from low and unstable incomes, low economic growth, and coping strategies like migration.

· Impact on Environment and Ecology: Frequent droughts tend to result in depletion and degradation of natural resources, which in turn tend to affect life and livelihood of many people.

· Droughts tend to affect adversely certain social groups like women, children, households belonging to scheduled castes and scheduled tribes, as these groups are already in disadvantageous situation within households or within the society.  

The first major research area therefore is to study the multi dimensional impact, short term and long term, on the economy, ecology, poverty & vulnerability, and human development in drought prone regions. This calls for careful analysis of the secondary data and conducting primary surveys to fill in the gaps. 

Assessment of Drought Policy

 The second major research area is to assess the drought policy at the conceptual land as well as at the empirical level.

One can say that a good drought policy should lead to drought proofing of drought regions. Drought proofing has two major components: (a) Drought proofing at the household level and (b) Drought proofing at the regional level.  Drought proofing at the household level is expected to provide affected households with security of income and livelihood, security of food, and security of water, fuel/fuel wood and fodder.  At the regional level drought proofing is expected to ensure stabilization of agricultural production, and agricultural incomes, balanced and sustainable use of land and water (and other natural resources), sustainable agricultural growth and integration of drought prone areas in to the mainstream economy.  Drought policy in India should be assessed with reference to this concept of drought proofing.

Assessment of drought policy has included the following research questions:

· Assessment of drought relief works implemented under Drought Relief Code for providing relief and minimizing hardships under droughts.

· Assessment of drought prediction or drought related data provided to farmers to cope with droughts- to minimize production losses.

· Support provided by agricultural policy for stabilization of agricultural production and incomes- in terms of research, extension, training, infrastructure development etc.

· Environmental policy that aims at protection degradation of natural resources and at promoting their sustainable use.

· Policy aiming at poverty alleviation- i.e. reduction in income poverty, reduction in risks and vulnerability of poor and reduction in human poverty.

· Assessment of the performance of DPAP programmes, and particularly contribution of watershed development programmes in drought proofing.

· Policy for gender equality and protection of women’s well being.

· And finally policy that diversifies the economy to reduce the risks and to mainstream drought prone areas in to the mainstream development.

Drawing Inferences for an Integrated Drought Policy 

Assessment of each of the components of drought policy will have implications not only for the individual components of the policy but also for a comprehensive drought policy that connects the different components meaningfully in to a well designed policy at the macro level. The indicators of drought for the different regions will help in designing suitable interventions for the different drought prone regions. The aim of the study is to provide sound statistical basis for formulating and monitoring drought policy.  

Approach of the Study

As seen earlier, the study focuses on Gujarat. 

Introduction to Gujarat: 

Gujarat state was formed in the year 1960 when the erstwhile bilingual Bombay State was split into two separate states; Gujarati speaking Gujarat State and Marathi speaking Maharashtra state. With its enterprising population and committed leadership Gujarat has done well since then in terms of overall economic growth. It has progressed to acquire the 4th rank in per capita income among the major states in India and has maintained this rank for the last two decades or so. Today it is one of the prosperous states of India with about 50 million population (2001) spread over 196,000 sq. km.
The state gets highly unevenly distributed rainfall, varying from 300 – 350 mm in Kachchh to 600 – 700 in Saurashtra and North Gujarat to more than 1500 mm in South Gujarat. The low rainfall in many parts of the state is highly erratic in nature. Gujarat is a highly drought prone state. Out of the total 184 talukas (old talukas), 52 talukas are covered under the DPAP (Drought Prone Area Programme) and 47 talukas are covered under the DDP (Desert Development Programme)
. That is, about 99 talukas and more than 60 per cent of the area of the state is subjected to frequent droughts. In major droughts, some additional areas also suffer from poor rainfall. The incidence of droughts is quite high in the state. In every five years, 2-3 years are drought years and in every ten years there are 2-3 severe and widespread droughts, which are frequently consecutive. In normal years also about 10 to 15 per cent of talukas are declared drought affected and scarcity works are undertaken here.

It has been observed that the frequency and intensity of droughts have increased in the state over the years. However, deaths due to famines are almost eradicated, as food grains are made available to drought-affected people. A few deaths, however, have been reported on scarcity works due to other reasons. The other change is that the droughts now are accompanied by serious drinking water shortages. This is because of severe depletion of water resources in the state in the recent decades. Till about the sixties and seventies it was possible to dig wells/bores/tube wells to access drinking water.

Methodology of the study 
Selection of Districts/Talukas/Villages/Households

The relevant secondary data has been collected from the State to understand the nature and incidence of the drought in the state. Using the secondary data, six districts and an equal number of talukas have been selected from each district. Followings are the list of Districts and taluka selected for primary survey. 

	Selected District and Taluka for Primary Survey, 2006

	Sl.No
	District 
	Talula 
	Area 
	Regions
	Agro-Climatic Regions

	1
	Kachch
	Abdasa
	DDP
	Coastal
	North-west Arid

	2
	Banaskantha
	Vav
	DDP
	Inland
	North Gujarat 

	3
	Surendranagar
	Lakhtar 
	DDP
	Inland
	North Saurashtra

	4
	Panchmahal
	Halol
	DPAP
	Tribal
	Middle Gujarat

	5
	Junagadh
	Veraval
	DPAP
	Coastal
	South Saurashtra

	6
	Bharuch
	Janbusar
	DPAP
	Tribal 
	South Gujarat 


The selection of districts/Taluka is based on coverage of drought and drought proneness. Three districs/taluka have been selected from DDP districts and three from DPAP districts. These districts also represent tribal, coastal and inland districts and fall under almost all the sub agro-climatic regions of Gujarat. Two villages have been selected from each talukas based on the following criteria.  

Selection of Villages: Two villages from each taluka /districts have been selected. Selection of village is based on simple criteria, a) Remoteness and diversification; and b) Size of the villages. One village was selected near to the taluka headquarter (Town/city) and another one is selected far from the taluka’s nearest town and city. This method was applied to all the villages in each region. However, coastal villages were selected on the basis of distance from the coast. We selected villages in coastal region within 5 km from the coast. We have taken immense care to avoid either very large or very small size villages from each taluka to get better characteristics of rural area in drought and drought prone regions in Gujarat
Selection of Sample Households: Stratified sample selection for household was used to determine the number of households to be selected from each village. Complete house listing survey was carried out in all the 12 villages in first round of survey. Based on the occupation category, we selected households by proportionate sampling methods. We took 20 percent households from each occupation category from all the villages. A faire representation of households was also given in selection to capture out-migrating households in this region.  The following table shows the details of household sample in all the villages. 

The data collection has been done from secondary sources as well as primary sources. Primary data collection has been done through well-designed structured questionnaire based on recall methods primary surveys. The collected information and data has been analyzed using appropriate technique and methods. Special focus has been put on women and children to understand the impact of droughts on these vulnerable groups. 

Database of the study

Secondary Sources of Data Base: 

	Sl. No.
	Sector
	Parameters/ Indicators 
	Data Sources 
	Levels of Information

	1
	Agriculture
	Major Crop-wise Area. Production, yield, (year 1971-2002-03)
	Directorate of agriculture, Government of Gujarat  
	State & Districts wise & DDP – DPAP , Other

	2
	Droughts
	Data (1973 to 2004)

1. No of affected Taluka 
2. No. of Affected Village
3. Total Area of Taluka  (in Ha.)
4. Area under Drought (Ha.)
5. Drought Affected Population

Livestock Affected by Drought
	Directorate of Relief, Gujarat State, Gandhinagar
	Districts wise & DDP /DPAP and other 

	3
	Land Use
	Land Use Classification (Year 1971-2001) 
	Department of Agriculture, Government of Gujarat, 
	Taluka & District and DDP / DPAP and Other

	4
	Environment
	1. Levels of Ground water development (Year 1970 & 2002)

2. Forest coverage area in Gujarat (year 1991 to 2001)

3. Rainfall Data  (Year 1971 to 2004)


	1. Report of GWRE 1997, Government of Gujarat

2. Agriculture statistics of Gujarat, Government of Gujarat 
3. Directorate of economics and statistics Govt. of Gujarat.
	State,  District 

And Taluka in DDP and DPAP regions 

	5
	Health
	Achievement under the applied nutrition programme during (1970-80)
	Directorate of Health, Medical Services and Medical Education, (Health Section), Ahmedabad.
	District wise

	6
	Education 
	1. No. of Primary School,  Student and teacher (year   1984 to 2001) 

2. Higher secondary data Student (No. of boys & Girls) and teacher  (No. of Male & female) year 1997-98
	Directorates of Primary and Secondary Education, Government of Gujarat
	State & District wise

	7
	Poverty
	BPL family by income group (year 1991-92) 
	Government of Gujarat
	District & Talukas wise

	8
	Livestock
	No. of cattle, Milch animals and total livestock (Year 1982-2003)
	Livestock Census, Directorates of Agriculture and Animal Husbandry, Government of Gujarat
	District & Talukas wise


Scheme of Chapterisation

The present study has been divided into 7 major chapters. They are the followings:

1. Introduction

2. Droughts and Drought Prone Areas: A Profile 

3. Droughts and Natural Resources

4. Impact of Drought on Agriculture and Farmers Response to Drought

5. Droughts, Vulnerability and Human Development 

6. Adequacy of Drought Mitigation Measures and 

7. Drought Mitigation and Management Policy in Gujarat

The introduction chapter presents brief backgrounds of the Study. It further elaborates the focus of the study, specific objective and hypothesis along with a detail methodology adopted for research purposes. A details list of various sources of data from secondary sources has been given in this chapter. A brief on the contents of various chapters has also been presented in the first chapter. 

Second chapter brings about a complete profile of the study area in terms of its various characteristics. The extent of drought and its regional coverage is assessed in this chapter. A micro picture on the status of physical and social infrastructure in the rural areas of drought and drought prone regions of Gujarat has also been presented in this chapter. Various critical issues especially issues of drinking water has been highlighted with the help of empirical evidence in this chapter. 

Drought and its impacts on natural resources have been dealt in the third chapter. The status and long term change over time have been analysed with reference to Land Use, Waster Resources and Forest across the drought and drought prone regions in the state. Household level impacts of drought on natural resources particularly on sources drinking water has also been measured and a seasonal variation has also been captured in the supply of drinking water during both normal and drought year in this chapter.

Chapter four deals with the most critical aspects of the impacts of droughts on agriculture in drought and drought prone regions in Gujarat. Agricultural performance has been seen with the help of both secondary information at regional level and also at household level across the selected villages in DDP and DPAP areas of Gujarat. The status of farmers and their response to drought has been assessed in this chapter. Copping strategies to drought and relief measures have also been evaluated for agriculture development in drought regions in the state. The status of livestock and animal husbandry have been assessed at both at taluka and household levels across DDP and DPAP areas in the state.

Multiple impacts of drought in terms of vulnerability and overall human development in drought and drought prone regions of Gujarat have been examined in the 5th chapter. The critical household issues such as poverty, in debtness, migration, education, health and nutrition etc. are assessed at the household level in 12 selected villages in desert and drought prone areas in the state. An overall vulnerability index for desert, drought and other taluka has been developed to measure the extent of vulnerability due to drought in the state. 

Chapter six examines the adequacy of drought mitigation measures in the state. The drought mitigation strategies of National and State Government have been critically evaluated in this chapter. Adequacy and appropriateness of current relief work in the state has been assessed both at the state level and also at the household levels in this chapter. People’s own copping strategies with drought has been identifies with help of field survey, is the highlight of this chapter.  Last but not the least, the policy implication in the drought regions of the state has been dealt in Chapter seven. The various policies that have been adopted so far are discussed in detail in this chapter. A framework for new strategies for drought proofing, mitigation and management has been prepared through this study. 

Scope and limitation of the Study: 

Study is area-based study, which pertains to drought and its multiple impacts in Gujarat. The conclusions drawn in this study is specific hence a generalisation may be avoided. However, assessment of drought policy has been done with the help of broader national policy framework and state specific policy in drought mitigation. Farmer’s responses are based on recall methods and are highly subjective in nature, however; overall response gives faire idea of multiple impacts of drought in dry regions in the state. Policy implications for drought and drought prone areas of Gujarat may hold good in similar conditions especially in arid and semi-arid regions in India. 

Annexure: I
Table: 1 Sample of Households from each village in the study area

	District Name
	Name of Taluka
	Name of Village 
	DPAP / DDP Village
	No. of Total HH
	No. of Sample  HH

	1. Surendranagar
	11. Lakhtar
	111. Gangad
	DDP
	182
	31

	
	
	112. Kalam
	DDP
	167
	31

	3. Kachchh
	31. Abadasa
	311. Moti Sindhodi
	DDP
	160
	30

	
	
	312. Shuthari
	DDP
	377
	73

	4. Banaskantha
	41. Vav
	411. Joravargadh
	DDP
	256
	49

	
	
	412. Limbala
	DDP
	242
	53

	2. Junagadh
	21. Veraval
	211. Malondha
	DPAP
	224
	41

	
	
	212. Badalpur
	DPAP
	211
	40

	5. Panchmahal
	51. Halol
	511.Kansaravav
	DPAP
	107
	23

	
	
	512. Kherap
	DPAP
	164
	31

	6. Bharuch
	61. Jambusar
	611. Ankhi
	DPAP
	516
	97

	
	
	612. Dehari
	DPAP
	152
	31

	Grand Total
	 
	 
	 
	2758
	530


� 	The number of talukas has now increased to 225.
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