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Drought Relief, Future Concerns

1.
and Kutch Ecological Fund'

1.1 Drought Relief

Kutch is one of the most fragile eco-system of the world and characterized by arid
conditions and high-risk environment. It has a history of natural calamities, drought being
the most common and most sever among them. Such calamities, and the drought in
particular, directly affected the livelihood of the people. These recurring disasters eroded
the self-sufficiency of the region, with the people become more dependent on the state.

Conventional response to droughts by the state is usually in the form of relief works and
is based on the following premises

e During drought, the primary economic activities like agriculture and animal husbandry
are crippled and there is a need to ensure that the affected people are provided with
alternative means of income generation.

e Temporary employment during the scarcity/drought periods could be generated by
creating jobs through public works related construction activities.

The experience of implementing the scarcity relief policies provides the following lessons.

e Generation of employment through construction activities is only temporary and does
not help in creating any long-term impact on the livelihoods of the vulnerable sections
of the population.

e Structures created through scarcity relief works are not conceived to ensure
community ownership and management in future. As a result, the structures are not
managed properly at a later stage and suffer from maintenance problems.

e Such temporary solutions led to perverse incentives and "scarcity politics". The trends
are towards declaring as many villages as possible as drought-prone and thus
augment the funds available under the scarcity relief funds. The recent data on
scarcity stricken population from the Government records indicate these trends.
Almost all the talukas with their total population are declared as scarcity stricken
population.

e Responses similar to the above mentioned, which are episodic in nature required and
led to highly centralized support systems. These systems increased the vulnerability
of the Households.

The mitigation measures in the past have been over centralized and ineffective. Large
amount of money was spent during drought year on drought relief measures, but without
long-term perspective. In last nine years more than Rs. 650 corer was spent on drought
relief measures in the district and only 30 % structures made under this measures exist
and functionality of these structure are seriously questionable. In total it has not helped
improve the situation at grassroot level.

' Ms. Susma Iyanger of KNNA has helped in editing of document. Mr. Srinivas Chokkakula of EPC has
helped in the editing of the text of 2™ Chapter.
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1.2 Future Concerns

Kutch Nav Nirman Abhiyan (KNNA), based on their member organizations' vast
experience in the region of Kutch, believes that there is a need to use these resources
towards long term Drought Proofing. Drought Proofing has been proposed to include all
those activities that need to be implemented in order to prepare an area to combat /
support or facilitate households' ability to cope with drought over a reasonable period of
time specific to the Kutch region. It may further be described loosely as the following in
the context of Kutch,

e Access to drinking water, availability of alternative sources in case the formal systems
like tap water fails.

e Access to minimum primary production resource base (land for agriculture, cattle,
grassland area availability).

o Efficient augmentation of available water resources through various means of macro
and micro interventions, policies and regulations.

¢ Availability and access to other opportunities of income generation such as micro-
enterprises, preferably that builds on local resources.

e Mitigative activities for retarding the trends of salinization of the region and reduce the
risk of ecological degradation.

It essentially means providing food, fodder and water security at the Household level.
KNNA wishes to build upon and scale up some of its successful experiences over the
past several years in implementing watershed programmes in the region.

However, while defining the household level security for food, fodder and water, the
following specific features of Kutch need to be considered.

e Traditionally, the household livelihood strategies base of income generation is
diversified and is spread across dryland agriculture, horticulture, animal husbandry,
handicrafts etc.

e It is vulnerable to several risks; saline water intrusion through overexploitation of
groundwater resources, Cyclone-prone region, Earthquake-prone region.

e Availability of water resources is limited in absolute terms, given the fact that there is
no way that the region can draw upon any external resources to consider options like
inter-basin transfer of water resources. The region will have to survive by managing
the resources that are available within the region itself.

1.3 Kutch Ecological Fund

A Kutch Ecological Fund has been set up with the support of United Nations
Development Project (UNDP) following a presentation by the KNNA, in collaboration with
the UNDP, Environmental Planning Collaborative (EPC) and Government of Gujarat
(GoG) at the National Conference on Sustainable Recovery and Vulnerability Reduction
organized by the Gujarat State Disaster Management Authority (GSDMA) and United
Nations (UN) Systems after the Bhuj earthquake. Mr. Pasa, Additional Secretary, UNDP
agreed to financially support the preliminary exercise. The initial support received under
this fund aims at preparation of a proposal document assessing the need for preparation
of action plans and their scope in different sectors for long term disaster risk mitigation
focusing essentially on drought proofing through household security.

A Core Planning Team (CPT) comprising representatives from the Government, KNNA,
UNDP and other partner organizations like Sahjeevan, Agakhan Rural Support
Programme — India (AKRSP-I), Gujarat Institute of Desert Ecology (GUIDE) and EPC has
been set up for the purpose.

Jodhpurvandh (Rapar) Micro Level Action Plan under KEF 2
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As per the proposal submitted to the UNDP, the final proposal document was supposed
to draw upon primarily on the secondary sources. However, in the interest of making the
proposal document much more relevant and sensitive to the specific issues that would
arise from the grassroots, the CPT decided to include some action-research component
in the form of Micro Level Action Plan for Ecological Planning for Drought Proofing
through Household Security into the task of preparation of final proposal document. It is
envisaged that these Micro Level Action Plan raise issues and draw implications for
management of natural resources at the regional level. The frame work developed for
Ecological Planning for Drought Proofing through Household Security for Micro Level
Action Plan will be applicable to Prime Minister Relief Fund (PMRF) and Ministry of Rural
Development — GoG (MoRD) funds which supports projects over 350 villages in the
Kutch. It is also expected that DRDA and other government programme will also adopt
the same concept.

1.4 Objectives of Household Security based Planning

e To give an economic value to each natural resources.

e To develop standard survey format and customize the computer applications to carry
forward the household survey at district level.

e To assess each family income on the basis of their natural resource based and non-
natural resource based activities.

e To generate vulnerability status.

e To use Remote Sensing and Geographical Information System (GIS) for provide input
for planning at village level.

e To use the vulnerability database, remote sensing and GIS to do effective
Participatory Rural Appraisal's (PRA) to come out with Micro Level Action Plan
addressing household security issue.

e To create the database of all the families to monitor the impact of developmental
projects on the vulnerability status of families.

1.5 Methodology

CPT has decided to organize the task of preparation of the final proposal document
through a collaborative effort building on the strengths of various organizations that have
been working in the region/ space similar issues.

1.5.1 Sahjeevan

Study livelihoods and develop a research framework on “Household security for Long
Term Drought Proofing” and provide inputs to the agency that will prepare micro level
action plans.

Livelihood Studies

e Identification of diverse livelihoods in the selected villages (both natural resource
based and those that are not directly dependent on natural resources).

¢ Develop framework for conducting livelihood / space occupation studies.

e Study occupations to account for costs and benefits for each kind of livelihood.

Drought Proofing Economic Modeling

e Develop monetary equivalents of different resource bases.

e Develop criteria for defining drought proofing at household level.

e Generate drought proofing models for different and diverse livelihoods at household
level.

Jodhpurvandh (Rapar) Micro Level Action Plan under KEF 3
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Resource Base Budgeting for Drought Proofing

e Generate ways of reconciling the household resource base for drought proofing
(Translate village level opportunities / constraints for household level security keeping
in view of the household resource base model).

Natural Resources Economic Modeling

e Organize household surveys in the selected villages and generate database on
household resource base holdings.

e Apply the monetary equivalents developed for different combinations of resource
bases at household level and categorize the households based on their total income
and generate vulnerability indices.

1.5.2 GUIDE

Preparation of base map, generate base information and provide natural resource
accounting for selected villages.

Base Maps for each village

e Location and Revenue map

e Village map showing topographical features like contours, drainage lines, hills or
hillocks, roads, canals, tanks, forest boundaries etc.

Watershed boundaries delineated and their catchments delineation.

Land holding map:- Caste wise, outside / inside ownership.

Catchments wise water resource inventory (quantity and quality).

Land Use map: Arable - kharif, rabi, annual; Non-arable — bush land, grassland, waste
land, (quantity and quality).

Soil map, surface geology and sub-surface geology and Geo-hydrological map.

e Land capability characteristics map.

e Map showing the proposed land and water treatment plan.

Base Information And Resource Accounting

e Calculation of areas under different categories of land resources along with quality
indicators.
¢ Calculation of capacities of water and fodder sources and the available quantities.

Studies Of Specific Habitats Having Significant Biodiversity Value

e Study specific and important biodiversity habitats to highlight the issues, especially in
terms of any conflict between the development interests of the village and
conservation of these habitats.

¢ Explore into possible ways of involving community for protection and conservation of
the habitats.

1.5.3 AKRSP -1

Generate livelihood profiles, organize PRAs and prepare Micro Level Action Plans for
selected villages.

e Assess the drought proofing requirements of the household in PRA.
¢ SWOT and natural resource base accounting analysis of different resources in PRA.

Jodhpurvandh (Rapar) Micro Level Action Plan under KEF 4
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Generate strategies and identify issues for drought proofing, especially for scarce
water and grassland resource for agriculture and animal husbandry in PRA.
Consultation with villagers to arrive at development proposals (for resource
development, potential value addition, market linkages, development of any other
economic activity, infrastructure requirements, community facilities, institutional
arrangements, etc...) including prioritization in PRA to develop Micro Level Action
Plan

EPC will co-ordinate the activities, collate information and prepare final proposal
document and KNNA will facilitate in the process.

1.6 Selection of villages

As discussed earlier, in the interest of making the proposal document much more relevant
and sensitive to the specific issues that would arise from the grassroots, the CPT decided
to include some action research component.

The villages were selected on the basis of the following criteria. It is perhaps necessary to
add that the number of villages have been decided on the basis of more on the resource
availability and the time frame to organize these efforts.

KNNA has strong network across Kutch. The member organizations were consulted
to get anidea of people’s willingness to participate in the planning exercise.

A second criterion is the diversity of occupation and those villages, which could be
considered as the representative of a cluster of villages having various occupations in
the villages. We also wanted these villages to be distributed across different parts of
Kutch.

The village must be of a size that could be handled easy as a pilot case, in which the
focus is more on evolving the approach for vulnerability assessment and drought
proofing planning.

The forth criteria is that the village must have its own and separate revenue boundary
so that it becomes easier for acquiring data on the village from Census and other
secondary sources but this has been relieved for one of the village.

On the basis of the above criteria, the following villages were selected.

Hatadi village of Mundra taluka (dryland agriculture and canal irrigation).

Jaru village of Anjar taluka (dryland agriculture and animal husbandry).

Guneri Village of Lakhpat taluka and (animal husbandry and dryland agriculture).
Jodhpur wandh of Kanmer village of Rapar taluka (dryland agriculture and minor
forest produce).
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Drought Proofing, Rainfall
2. Variability and Household
Security?

2.1 Drought Proofing

When we have started working on the project several questions have been arise
regarding the drought proofing. The important question is that “What is our definition of
drought proofing?”

As we have discussed earlier drought relief work during the scarcity is different from
drought proofing. Drought proofing has various parameters. Sustaining family economy
through droughts is the aspect of economic vulnerability. Sustaining village drinking water
need is not directly linked with economic vulnerability but has a large impact on the
economy of the household as most of the time, especially of women, spent on collecting
drinking water for the family. Social vulnerability parameters such as health, education,
gender etc. should also be considered. Besides this general feeling is that either the
scarcity of water or fodder or both below certain critical level creates drought. But the
implication of these scarcities is not uniform over all the families.

Monetary transactions have take over the barter system. It means the impact of drought
is also dependent on the earning capacity of the family. We have calculated that the
average family of 6 to 7 persons needs Rs. 3,300/- per month to run the home. This has
been calculated with the consultations with the different villagers. It means average family
needs Rs. 39,000/- per year to run the home. The details of expenditure are given below.

Table 1 : Household Expenditure

ltem Qty. | Unit | Rate in Rs. | Total Costs in Rs.
Staple food — Bayjri 50 Kg. 8.25 412.5
Staple food — Rice & Moong 7.5 Kg. 16 120
Sugar 15 Kg. 16 240
Tea 1 Kg. 120 120
Edible oil 5 Kg. 40 200
Milk 60 Lit. 8 480
Vegetable 10 Rs. 30 300
Spices 2 Kg. 80 160
Kerosene 10 Lit. 10 100
Toilet Soap etc. 100
Tobacco for Smoking 300
Cloths & Shoes 250
Electricity 100
Journey 125
Medical Expenses 200
Celebration Expenses 50
Total Rs 3257.5
Say Rs. 3,300/-

Source : Discussion with villagers, 2001

? Prepared by Sahjeevan, Bhuj in 2001
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It has also been checked with the villagers that the basic expenditure remains almost
same for all the years and drought have no impact over it.

We believe that if the average family earns the same amount, i.e. Rs. 39,000/- per year,
throughout the year we say that the drought is not affecting that family. We have
observed that all the years are not equally productive in arid areas and hence the families
cannot earn the above said amount. Sometimes even in good year some families cannot
earn that much amount. The families who cannot earn Rs. 39,000/- annually faces the
different degree of vulnerability to drought.

The efforts to reduce the vulnerability mainly by increasing the income of the family so
they can earn the Rs. 39,000/- annually all the years we would call it drought proofing.

With this basic understanding we have looked into the different types of production
system at household level describes in detail in following discussions.

2.2 Design of the study
The following steps were involved in carrying out the study.

e Selection of villages - a set of four representative villages was selected from different
parts of Kutch.

e Cost benefit analysis of different natural resource based activities in the region.

e Collection and analysis of daily rainfall data to calculate its impact over the
productivity of natural resource based activities.

¢ Organization of focus-group discussions and consultations to relate productivity of
various resource bases and corresponding variations in rainfall pattern.

¢ Calculation of income equivalents.

e Household survey to collect household’s resource base. For Household Survey Form,
please refer Annexure 1.

e Generation of Vulnerability Status.

These steps are discussed in much more detail in the following paragraphs.
2.3 Understanding Household Resource Base Portfolios of Kutch

Kutch has vast and diverse natural resource base offering several opportunities for
income generation. The livelihood strategies of people in Kutch naturally are very diverse
and depend on various resource bases. These strategies not only depend on natural
resource based activities such as agriculture, but also include others such as skill-based
activities and other income generation activities such as employment in industries, self-
employment activities. In the following paragraphs, we provide a brief description of the
livelihood strategies, their inherent inter-linkages on various resource bases.

The following is the list of dominant occupations in the region.

Agriculture (Dryland, Canal irrigated, Well irrigated)
Animal Husbandry

Fisheries

Collection of Minor Forest Produce

Crafts, service, self-employment etc

All these occupations except those employed directly depend on the natural resource
base of the region. While these occupations generate income at the individual household
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level, the resource base that the occupations draw upon is from different domains of
ownership, viz., private, common and public.

Agricultural land is owned privately, but draws water from common pool resource domain,
when it is dependent on canal irrigation. Livestock in animal husbandry is privately owned
but draw on common pool resource of grasslands. In minor forest produce the land on
which this occupation is dependent is owned by the community. Whereas as fisheries is
dependent on the sea resource.

In agriculture the occupation is broadly divided into field crops and horticulture, field crops
categorized into dryland agriculture, irrigation by canal and irrigation by well. In agriculture
income directly comes by selling main products and by-products.

In animal husbandry the occupation is broadly divided into cattle (cow) based activities,
buffalo based activities, sheep and goat based activities and camel based activities.
Especially in Kutch because of good breed characteristics and availability of open grazing
facility the income comes from sale of young ones and also sale of milk. Income from sale
of milk is a recent practice. In cattle young ones have been sold for draft purposes in
farming, in Kutch we have a breed named “Kankraj” and it is famous for farming in
western India. This breed is also famous for its “sawai-chal” whereas in buffalo breed in
Kutch is called “Kundi / Sindhi” and it is famous for good milk production if fed well and
that's why it is popular among dairy farmer. Sheep and goat has been sold for meat
purpose and sometime it also been exported into gulf countries. Whereas camel has
been sold mainly for draft of carts in transportation work.

In minor forest produce people earn from the collection of homey, gum and pod from the
ganda babool, making of charcoal form Prosopis juliflora (ganda babool). Collection of
Commophora mukul (googal) resin form googal tree.

Fisheries based occupations are at two levels. Pagadia fishermen are those who do
fishing in the near the shore and in the creek. The boat fishermen do off shore fishing.
Income generation is through sale of fish and other marine fauna.

The occupations that are not based on natural resources directly include agricultural and
un-skilled causal labour, skill based labour, skill based or non-skill based self employed
activities and temporary or permanent service.

The income of a household is generated through one or more of the above occupational
activities. Thus the resource base dependency of a household could be represented in
the framework below.

Ownership

Private Common Public

Based on Agricultural Grasslands L Grasslands
Water (for Irrigation | Minor Forest
Natural Land from Canal, Well Produce
Resource Cattle . ’ ’ u
Resource Rainwater) Sea
el s
Service

Resource

The basic premise of the project is that the household based drought proofing could be
achieved by increasing the income generation opportunities at the household level. The
purpose of putting the resource base dependency in the above framework is to illustrate
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the complexities involved in dealing with improvement of income generation at the
household level.

The complexities in dealing with the livelihood strategies do not only include those
attached to the diversity of occupations and resource dependencies. These are further
complicated by the arid conditions of the region that are characterized by the uncertainty
of the natural factors such as rainfall. The next section deals with these uncertainties and
the implications on the income generation from different occupations.

2.4 Economics of Natural & Non-Natural Resource Based
Activities

The first step is to calculate the productivity of natural and non-natural resource based
activities’ monetary value. For this cost benefit analysis of different activities has been
carried out for the good rainfall year and is accepted as 100% productivity.

2.4.1 Economics of Natural Resource Based Activities

For the cost benefit analysis, for production data new surveys of average performing
farmers / persons were carried out along with old data of good rainfall year had also been
used for the respective natural resource base activities with current price values. Where
as costing part has been worked out by discussing the different aspects with the villagers
who are actively involved in the practices. During the analysis to work out the genuine
average, extreme figures at both the ends are equally avoided. This average we are
calling the average production in general condition.

For dryland agriculture sufficient data has been analyzed. In canal irrigation the data was
not sufficient but the data has a consistency, that's why we have incorporated the data in
the study. We have noticed that the income variation in the well irrigation is very highly
variable from crop to crop and again the crop selection is largely dependant on the quality
of ground water. So it is not possible to generalize the well irrigation economics. We have
not gone into the details of the well irrigation economics, as we do not have sizable
farmers having well irrigation in the project area. We are suggesting that whenever in
future need arises for the well irrigation economics, the well irrigation activity should be
classified as per the quality of the ground water and then economics of the particular
class of water quality should be generalized. For animal husbandry activities we have
sufficient data to analyze for cow, buffalo and sheep and goat based activities. Detail of
coast benefit analysis is given below.

Table 2 : Cost Benefit Analysis of Natural Resource Based Activities

Livelihood Type Unit In general condition
Gross Profit | Expenditure | Net Profit
in Rs. in Rs. in Rs.

Dryland Agriculture | 1 Acre 1950 450 1500
Canal Irrigation 1 Acre 4050 1000 3050
Buffalo 1 no 7150 3575 3575
Cow 1no 2375 1187.5 1187.5
Sheep and Goat 1 no 150 0 150

Source : Sahjeevan, 2001

For minor forests produce like charcoal making activity, labor charge for making of 1 kg.
of charcoal is Rs. 1.25 and actual charcoal making in a year can be surveyed.

Because of the lack of the data, the cost benefit analysis for the fisheries has not yet
been worked out.
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2.4.2 Economics of Non-natural Resource Based Activities3

For the non natural resource based activity income calculations, following assumptions
have been made which needs to be verified with the actual cases.

e For agriculture and un-skilled casual labor
2 seasons X 2 months each @ 75 % efficiency = 90 days X Rs. 50/- per day = Rs.
4500/- per year

e For activities like handicraft
Rs. 20/- per day X 20 days a month X 12 months = Rs. 4800/- per year say Rs.
5000/- per year

e For skilled labour
Rs. 150/- per day X 25 days a month X 3 months = Rs. 11,250/- per year

e |t is difficult to get the income levels of the self-employed kind of activities. So, we
have assumed they earn Rs. 10,000/- per year.

e As far as services are considered whether a permanent or temporary, actual salary
has been taken for the calculations.

2.5 Rainfall Variations and Drought

One of the most important characteristics of arid conditions is the rainfall. Low rainfall in a
year usually defines drought conditions. However, the occurrence of drought conditions
could be due to the following possibilities.

e The rainfall pattern within season also varies greatly in the arid areas. It may occur
erratically and some times in sudden spurts. In such situations, even if the annual
rainfall is high, the productivity of various occupations, especially agriculture may not
be high.

e The distribution of rainfall thus occurs not only across time, but also across space.
The network of gauge stations in Kutch (or in fact any arid region in India) is not so
well distributed to record such variations. Drought relief operations could be misled in
such cases.

As a result of such micro-level variations in the rainfall pattern, the productivity of the
natural resource-based activities suffers.

In fact, if we look at the variations in the rainfall pattern and the corresponding productivity
in Kutch, there are very few years in which both the productivity was as it should be for a
particular rainfall. The productivity in years with good rainfall also is low because the
rainfall is not well distributed within the season. And in some cases, the rainfall was
moderate and around the average rainfall (300 mm for Kutch), the productivity is good
just because of the well distribution of the rainfall.

The following conclusions could be made from the above observations.

¢ Drought conditions do not necessarily occur only during the low rainfall years.
e Impact of rainfall pattern is different on dryland agriculture and animal husbandry.

3 In all the calculations income from drought relief work has not taken into account.
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e Since the productivity varies with the rainfall pattern, the income generating capacity
of households also varies as per their resource base holdings. This further implies
that the impact due to drought, viz., and the vulnerability of a household varies to a
set of specific drought conditions.

e Since the impact is more on natural resource base holdings the vulnerability also
varies according to the resource base holdings of a household. In case the portfolio of
a household has a greater proportion of natural resource based holdings, the
vulnerability of the household will be high. Such vulnerability also depends on the type
of the resource base.

Besides this, assets and liability aspects in good rainfall year and in drought needs to be
looked in detail. It also needs to looked in when asset become a liability. As we know
farmland and cattle both are the assets in good rainfall year but in drought farmland does
not became a liability where as cattle became a liability.

Given the complexities in defining drought for a specific region and targeting drought
proofing programmes as above, the present study attempts at generating the basic
framework that could be used to target the drought proofing programmes.

The interventions through watershed development programmes aim to a large extent at
the common property resources and the benefits accrued will be distributed irrespective
of the need of those who are most vulnerable to drought. In order to maximize the
benefits of drought proofing programmes, there is a need to target the households that
are most vulnerable to the drought and the interventions need to be designed
accordingly.

In this case, identification of target groups poses problem. We believe that it has to be
based on the capacity of the household to generate income. Generating data on income
of households is however difficult through a conventional open ended question survey.
For the purpose we used a proxy-variable based method of collecting data on actual
resource base holdings of the households and calculate the income based on the
expected unit income from these resource-bases. The method has the following
advantages that are specific to the approach being taken in the study, viz., to incorporate
the variations of rainfall and the corresponding drought conditions.

e Itis a proxy-variable based method and can yield in better estimates of the income of
the households.

e |t also provides a possible way of incorporating variations in drought conditions to
assess the actual vulnerability of the households.

e The method also helps in understanding the patterns of vulnerability of households
vis-a-vis the combination of resource base holdings of the households. Such an
understanding can help designing the instruments and institutions appropriate for
drought proofing.

The next step in this approach is to calculate the possible incomes from unit quantity of
different resource base holdings while incorporating the variations in the rainfall pattern
and the corresponding productivity / income.

The present study deals with precisely this particular aspect of a larger study that
proposes income equivalents of unit resource base holdings in Kutch.

2.6 Impact of Rainfall Variation on the Productivity of Natural
Resource Based Activities

It is noticeable that the impact of rainfall or drought is not equal on the different kind of
natural resource based activities. Now it is important to know that how does it impact
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these. For this daily rainfall data analysis has been done to check how different types of
rainfall affect the varied kinds of natural resource based activities differently.

For this daily rainfall data of Rudramata dam has been taken. It is also important to know
why the Rudramata dam data has been chosen for these kinds of analysis.

Kutch is a big district and experiences different types of rainfall in its different parts.
Generally it has been noticed that there is higher rainfall in the eastern part of Kutch then
the western part of Kutch. Actually it is advisable to analyze the data for different talukas
or area fall under different isohyets (a line on a map connecting places having equal
rainfall). But because of constrains only one dam data has been analyzed. Rudramata
dam falls almost in the center both horizontally and vertically. So the analyses can equally
be applicable for all the sides of Kutch. This is one of the oldest irrigation dam of Kutch.
So longer duration data is also available. Rudramata dam is also believes to be one of
the best irrigation scheme so the data has been well maintained.

The irrigation department keeps rainfall data along with other parameters like water
income into the dam. At the time of actual rainfall hourly rainfall data has been kept which
is later on compiled at daily bases and kept in the record. Rainfall data of Rudramata dam
has been kept from 1965 upto 2000.

It has been noticed that the rainfall requirement of dryland agriculture, canal irrigation and
well irrigation is different. Whereas all kinds of animal husbandry, which are majority
dependant on grassland, have different type of rainfall requirement than dryland
agriculture. It has been observed that the rainfall has slightly negative relationship with
the minor forest product activity and have very little to no relationship with fisheries
activities. It has also been assumed that the non-natural resource based activities are not
directly linked with rainfall and hence have no relationship with the rainfall.

For the analysis purpose, the particular year has been analyzed and categorized into 4
categories viz.

Around 100% production

Around 75% production

Around 50% production and

Less than 50 % means failed year

2.6.1 Impact of Rainfall Variation on Dryland Agriculture

During the assessment of rainfall on dryland agriculture productivity with the villagers,
they suggested that following is supposed to be the ideal rainfall requirement of dryland
crops.

Table3 : Rainfall Requirement of Dryland Agriculture

First shower 1.51t0 2.0 inch of rainfall | Sowing can be done

Second shower | 1.5to0 2.0 inch of rainfall | 15 to 20 days after the first shower
Third shower 1.5to0 2.0 inch of rainfall | 15 to 20 days after the second shower
Fourth shower 1.5to 2.0 inch of rainfall | 15 to 20 days after the third shower
Fifth shower 1.51t0 2.0 inch of rainfall | 15 to 20 days after the fourth shower

(Shower means continuous rainfall not having more than 3 days of gap)

Means total of 7.5 to 10 inch of rainfall in a span 60 to 80 days of crop growth stage is the
requirement of dryland agriculture.
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Villagers have said that,
¢ If it rains exactly as expressed above, then 16 annas (in vernacular language)
means 100% dryland production takes place.
e If four showers fall, then 12 annas means 75% dryland production takes place.
o |If only three showers falls then the production must be 8 annas means 50%
dryland production takes place.
e If the rainfall is less than this then the crop fails.

By keeping the above concept in mind, the qualitative year-wise analysis of daily rainfall
data recorded at Rudramata dam for the years 1965 to 2000 has been analyzed. It has
been observed that there are some clear-cut years in which the crops failure is noticeable
from the rainfall analysis and there are some years, which can be classified according to
the concept expressed earlier. But during the analysis we come across several years in
which some showers are missing and have a longer dry spell. And in some cases, big
showers of 5 to 6 inches took place and then a longer dry spell was observed. Such kind
of problematic years have been again discussed, case wise, with the villagers. Villagers
have a good memory for the last 15-20 years. They have said clearly that the missing of
particular shower or that particular dry spell has affected the dryland productivity.
According to the experience, particular year has been classified. With the experience of
qualitative analysis, earlier years were also classified.

Daily rainfall data of Rudramata dam data has been analyzed for dryland crop productivity
with the above concept. For details see Annexure 2.

2.6.2 Impact of Rainfall Variation on Canal Irrigation

For the rainfall analysis of canal irrigation it is true that only two situations prevail one
either there is water for irrigation or no water. But in practice it has been experienced that
if there is less water in the dam then people use to get irrigate same area as they use to
irrigate when they have sufficient water because of this farmers are not getting sufficient
water for irrigation and it affects crop productivity under canal irrigation condition.

The amount of water coming into the dam is dependent on the rainfall especially in its
intensity that actually generates the runoff that fills dam. Runoff generation can be
calculated with the help of mathematical formula. There is also direct method to know the
runoff from the information of how much water has come into the dam.

It has been assumed that,

e If the dam fills then 100% crop productivity takes place under canal irrigation.

e If dam fills up to 75% of its capacity then 75% crop productivity takes place
under canal irrigation.

e If dam fills up to 50% of its capacity then 50% crop productivity takes place
under canal irrigation.

e If dam fills less then 50% then we considered that the crop has not taken. In
such conditions dam water has been kept reserved for future need.

Water income data of the Rudramata dam data has been analyzed for crop productivity
under canal irrigation condition with the above concept. For detail see Annexure 2.

2.6.3 Impact of Rainfall Variation on Well Irrigation

Now a days, by and large bore wells are the practice for irrigation and that also not
directly dependent on rainfall. By and large in Kutch ground water is under high pressure
of exploitation that results into reduction in both quantity and quality of ground water
available for irrigation. But it is difficult to calculate the impact of rainfall on the bore well
production system. So detail analysis has not been carried out.
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2.6.4 Impact of Rainfall Variation on Animal Husbandry

Animal husbandry is directly dependent on grassland. Grasses have different kinds of
rainfall requirements as compared with dryland crops. Dryland crops require well
distributed rainfall through out the season where as grasses requires the same amount of
rainfall but have no problem with distribution of rainfall.

During the analysis of the grassland productivity with the villagers, they said that,

e |If three rain showers of 2.5 to 4 inches occur at any intervals in the rainy
season, then 100% (means grass availability is throughout the year) grassland
productivity takes place.

e If two rain showers of 2.5 to 4 inches occur at any intervals in the rainy
season, then 75% grassland productivity takes place.

e If only one rain shower of 2.5 to 4 inches occurs at any intervals in the rainy
season, then 50% grassland productivity takes place.

e [f a shower is not any of the above kind, then the grassland productivity fails.

By keeping the above concept in mind, the qualitative year-wise analysis of daily rainfall
data recorded at Rudramata dam for the years 1965 to 2000 has been analyzed as done
for dryland crop productivity with the villagers. For details see Annexure 2.

2.7 Weightage Average of Natural Resource Based Activities.

We have experienced that all the years in Kutch are not good rainfall years for natural
resources based activities. So the value of production unit of natural resource based
activities as calculated for good rainfall year does not remain same over the years.
Natural resource based activities are highly susceptible for rainfall and keeps changing
with the kind of rainfall. So it is necessary to work out the average value of production unit
of natural resource based activities over the years. For this analysis, average production
in general condition of natural resource based activities has been analyzed and
weightage average has been calculated for Rudramata dam data of last 36 years. This
weightage average we are calling weightage average in general condition. The detail is
given below.

Table 4 : Weightage Average of Natural Resource Based Activities in General
Condition

Livelihood Type Unit Average Production in Weightage Average in
General Condition General Condition
(Net Profit) in Rs.
in Rs.
Dryland Agriculture | 1 Acre 1500 605
Canal Irrigation 1 Acre 3050 1228
Buffalo 1 no 3575 2135
Cow 1 no 1187.5 700
Sheep and Goat 1 no 150 90

Source : Sahjeevan, 2001

2.8 Monetary equivalents of Natural Resource Based Activities

From the above data following monetary equivalents have drawn for the natural resource
based activities. All the following gives Rs. 2,135/- annually.

e 1 Buffalo = 3 Cow = 24 Sheep\Goat = 2.38 Acre Dryland Agriculture = 1.17 Acre

Canal Irrigation
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2.9 Generation of Vulnerability Status

Through the primary survey of the households, asset holding of natural and non-natural
resource based activities has been collected. These assets then multiplied with the
weightage average in general condition for natural resource based activities. For non-
natural resource based activities, the working population has been multiplied with the
average income and actual income from the activities like services has been taken as it
is. This then summed up at family level and the family vulnerability status has been
generated for general condition. Following is the criteria for the classification of
vulnerability status.

e If family earns this much of amount or has in kind, Rs. 39,000/- per year as discussed
earlier we call it a non-vulnerable family.

e If it earns between Rs. 26,000/- to Rs. 39,000/- per year we call it as a moderately
vulnerable family.

e |If it earns between Rs. 13,000/- to Rs. 26,000/- per year we call it as a vulnerable
family.

e If earning is less then Rs. 13,000/- we call it as a extremely vulnerable family.

2.10 Application of Household Vulnerability Analysis for Drought
Proofing

The drought proofing aims to reduce and / or remove the vulnerability at the household
level. For this any program we take should constantly check with how and for how many
families this improving the vulnerability status. Any program we take can be broadly
classified under three categories.

e Improve quality of the resource,
¢ Improve quantity of the resource and
¢ Self-employment based activities.

We assume that average production in the general conditions can be improved with
better management practices in the same condition with moderate conservation
practices, we call this as a quality improvement practices. The quantification of this is a
real problem, which needs further detail study. It means that there are some families
whose vulnerability status can be improved just by adopting the better management
practices in their respective natural resource based activities. Then we have to check how
and how many families have improved the vulnerability status.

Whenever we are proposing a quantity improvement program first we have to check
whether the resource have that much of potential or not. If the resource does not have
that much of potential, then we have to re-design the program by giving the limitation of
the potential of the resource. Sometimes, it has been observed that whatever the
resources that have been generated are mainly used by the families who are already on
the upper side of the vulnerability status. By keeping constant watch on changing the
vulnerability status we can avoid this mistake.

It is true that there will be some families with insufficient resources or the resources do
not have sufficient potential to cater. Then this family may not improve their vulnerability
status only by improving or increasing the natural resource base. For these families we
have to identify appropriate employment (income generation) activities. Then we have to
check whether the vulnerability status has changed or not. This vulnerability index will
directly help us to identify the families for whom we have to develop self-employed
activities.
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This methodology of vulnerability indices will also clearly tell how many families are still
not droughts proofed. It my also indicate the reason of not drought proofing. This
vulnerability index will help us to monitor the impact of developmental activities on the
status of vulnerability of family.
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3.

Socio-Economic and Vulnerability

Status of Jodhpurvandh*

3.1 Summary of Population

Table 5 : Summary of Population

Vulnerability Status No. of Families | Population
Extremely Vulnerable 37 159
(26.43 %) (19.16 %)

Vulnerable 48 273
(34.29 %) (33.54 %)

Moderately Vulnerable 29 173
(20.71 %) (21.25 %)

Non Vulnerable 26 212
(18.57 %) (26.04 %)

Total 140 814
(100 %) (100 %)

Source : Sahjeevan, 2001

3.2 Summary of Natural Resource Based Activities

3.2.1 Agriculture Detail

Table 6 : Summary of Agriculture Area Holding

Vulnerability Status No. of Families | Dryland Agriculture Area
in Acre
Extremely Vulnerable 28 135
(20.00 %) (8.36 %)
Vulnerable 45 482
(32.14 %) (29.78 %)
Moderately Vulnerable 24 552
(17.14 %) (34.10 %)
Non Vulnerable 26 449
(18.57 %) (27.76 %)
Total 123 1619
(87.66 %) (100 %)

Source : Sahjeevan, 2001

Jodhpurvandh does not have any canal and well irrigation facility.

Table 7 : Summary of Caste Wise Agriculture Farms Holding

Detail Koli Darbar Total
No of Farms 360 1 361
(99.7 %) (0.3 %) (100 %)
Families having Farms 122 1 123
(87.14 %) (0.71 %) | (87.86 %)

Source : Sahjeevan, 2001

4 Prepared by Sahjeevan, Bhuj in 2001. Household survy has been conducted by the MSW students of J. C.
Kumarppa Mahavidyalay, Gadhada-Swamina, Bhavnagar along with Mr. Bhupendra Rajgor of Sahjeevan
and Mr. Kirti Siju of KNNA
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3.2.2 Animal Husbandry Detail

Table 8 : Summary of Buffalo Holding

Vulnerability Status No. of Families Buffalo
in No.
Extremely Vulnerable 4 4
(2.86 %) (3.60 %)
Vulnerable 17 33
(12.14 %) | (29.73 %)
Moderately Vulnerable 14 25
(10.00 %) | (22.52 %)
Non Vulnerable 14 49
(10.00 %) | (44.14 %)
Total 49 111
(35.00 %) (100 %)
Source : Sahjeevan, 2001
Table 9 : Summary of Cow Holding
Vulnerability Status No. of Families Cow
in No.
Extremely Vulnerable 8 17
(5.71 %) (9.77 %)
Vulnerable 22 54
(15.71 %) | (31.03 %)
Moderately Vulnerable 17 46
(12.14 %) | (26.44 %)
Non Vulnerable 19 57
(13.57 %) | (32.76 %)
Total 66 174
(47.14 %) (100 %)

Source : Sahjeevan, 2001

Table 10 : Summary of Sheep and Goat Holding

Vulnerability Status

No. of Families

Sheep and Goat

in No.

Extremely Vulnerable 7 14
(5.00 %) (12.73 %)

Vulnerable 19 39
(13.57 %) (35.45 %)

Moderately Vulnerable 9 18
(6.43 %) (16.36 %)

Non Vulnerable 10 39
(7.14 %) (35.45 %)

Total 45 110
(32.14 %) (100 %)

Source : Sahjeevan, 2001
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Table 11 : Summary of Camel Holding

Vulnerability Status No. of Families Camel
in No.
Extremely Vulnerable 0 0
(0.00 %) (0.00 %)
Vulnerable 0 0
(0.00 %) (0.00 %)
Moderately Vulnerable 2 2
(1.43 %) (100 %)
Non Vulnerable 0 0
(0.00 %) (0.00 %)
Total 2 2
(1.43 %) (100 %)

Source : Sahjeevan, 2001

3.2.3 Minor Forest Produce - Charcoal Making Detail

Table 12 : Summary of Charcoal Making

Vulnerability Status No. of Families | Charcoal
Making in

Kg.
Extremely Vulnerable 14 63,000
(10.00 %) (8.81 %)
Vulnerable 17 1,45,200
(1214 %) | (20.31 %)
Moderately Vulnerable 17 2,66,800
(12.14 %) | (37.31 %)
Non Vulnerable 11 2,40,000
(7.86 %) | (33.57 %)
Total 59 7,15,000
(42.14 %) (100 %)

Source : Sahjeevan, 2001

3.3 Summary of Non-Natural Resource Based Activities

Table 13 : Summary of Un-skilled Labour

Vulnerability Status

No. of Families

Unskilled Labour

in No.

Extremely Vulnerable 17 30
(12.14 %) (18.75 %)

Vulnerable 28 53
(20.00 %) (33.13 %)

Moderately Vulnerable 17 37
(12.14 %) (23.13 %)

Non Vulnerable 11 40
(7.86 %) (25.00 %)

Total 73 160
(52.14 %) (100 %)

Source : Sahjeevan, 2001
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Table 14 : Summary of Skilled Labour

Vulnerability Status No. of Families | Skilled Labour
in Acre

Extremely Vulnerable 2 2
(1.43 %) (20.00 %)

Vulnerable 3 3
(2.14 %) (30.00 %)

Moderately Vulnerable 1 1
(0.71 %) (10.00 %)

Non Vulnerable 1 4
(0.71 %) (40.00 %)

Total 7 10
(5.00 %) (100 %)

Source : Sahjeevan, 2001

Table 15 : Summary of Self-employed

Vulnerability Status No. of Families | Self-employed
in Acre
Extremely Vulnerable 0 0
(0.00 %) (0.00 %)
Vulnerable 0 0
(0.00 %) (0.00 %)
Moderately Vulnerable 2 2
(1.43 %) (50.00 %)
Non Vulnerable 2 2
(1.43 %) (50.00 %)
Total 4 4
(2.86 %) (100 %)

Source : Sahjeevan, 2001

Table 16 : Summary of Salaried Employed

Vulnerability Status No. of Families | Salaried Employed
in Acre

Extremely Vulnerable 0 0
(0.00 %) (0.00 %)

Vulnerable 2 2
(1.43 %) (15.38 %)

Moderately Vulnerable 0 0
(0.00 %) (0.00 %)

Non Vulnerable 11 11
(7.86 %) (84.62 %)

Total 13 13
(9.29 %) (100 %)

Source : Sahjeevan, 2001

o Details of different vulnerability classification have been givenin Annexure 3 to 11.
e Detail of family wise vulnerability data has been givenin Annexure 72 to 18.

e Detail of Village Records maintained by Talati in the form of 7/12 has been in
Annexure 20.
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Ecological Status of
4. Jodhpurvandh Through Remote
Sensing and GIS®

4.1 Brief of Project Area

Jodhpurvandh is a hamlet of Kanmer village, located at the fringe of Little Rann of
Kachchh at the eastern extreme of the Kachchh mainland. Administratively it is a part of
Rapar taluka. In the north it is bound by hills of deccan trap origin composed of mainly
basalts overlying the cretaceous sandstones. The southern part of the village opens up
into the Little Rann of Kachchh, through alluvial plains (Ref. Map No. 1). The village is
primarily inhabited by cultivators and peasants engaged in dry farming. The vandh is
dominated by a single community of ‘Kolis’ who are adept at working as charcoal making
labourers and even as salt workers in salt industries. The community is entrepreneuring
and hardworking; hence, for their livelihood is not primarily dependent on dry farming
alone. Village Jodhpurvandh is basically represented by six hamlets called Balani vandh,
Babuni vandh, Bhimani vandh, Raimal vandh, Kamuara vandh and Jodhpur vandh.

4.2 Climate®

The climate of the district is characterised by a very dry climate and scanty uncertain
rainfall even during the southwest monsoon season. The cold season from December to
February is followed by the summer season from March to about middle of June. Mid-
June to mid-September constitutes the southwest monsoon season. October and
November from the post monsoon transition period between the rainy season and the
cold season. For the Jodhpurvandh village relevant data has been taken.

4.2.1 Rainfall

About 94 % of the annual rainfall in the district is received during the southwest monsoon
season, July being the rainiest month. The variation in the annual rainfall from year to
year is large. During the 80 years period from 1901 to 1980, the highest annual rainfall
amounting to 228 % of the normal occurred in 1959 while the lowest annual rainfall, which
was only 14 % of the normal, occurred in 1939. The annual rainfall in the district was less
than 80 % of the normal in 35 years. Two or three consecutive years of rainfall less than
80 % of the normal occurred four times and thrice respectively in the district and four
consecutive years occurred once. Details of the rainfall of 73 yeas for Rapar taluka are
given below.

> Prepared by Gujarat Institute of Desert Ecology, Bhuj in 2001

% Derived from Climate of Gujarat and Diu, Daman, Dadra & Nagar Haveli by Indian Meteorological
Department, 1995
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Table 17 : Rainfall Data of Rapar Taluka

Month Normal Average Highest Lowest Heaviest rainfall
rainfall no. of annual annual in 24 hours
inmm rainy rainfall rainfall inmm

days in mm in mm
January 0.9 0.1|275in1959 | 14in 1969 | 197.6 on 2/9/1884
February 1.7 0.2
March 1.3 0.1
April 2.0 0.1
May 4.4 0.3
June 35.5 1.7
July 149.1 6.0
August 95.8 4.7
September 59.2 2.6
October 8.2 0.5
November 1.9 0.1
December 1.2 0.1
Annual 361.2 16.5

Source : Climate of Gujarat and Diu, Daman, Dadra & Nagar Haveli by Indian Meteorological
Department, 1995

Frequency of annual rainfall in the district, as expressed in the following table, shows that
the annual rainfall in the district was between 101 mm and 500 mm in 58 years out of 80.

Table 18 : Frequency of Annual Rainfall in Kutch

Range in mm | No. of Years
0-100 4
101 — 200 15
201 - 300 14
301 —400 14
401 -500 15
501 — 600 7
601 — 700 5
701 — 800 2
801 -900 4

Source : Climate of Gujarat and Diu, Daman, Dadra & Nagar Haveli by Indian Meteorological
Department, 1995
Data are of 1901 to 1980, Kutch
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4.2.2 Other Climatic Parameters

Table 19 : Temperature and Relative Humidity for New Kandla of Gandhidham
taluka of Kutch

Month Mean | Mean Highest Lowest Relative Mean
daily daily | Max. ever | Min. ever Humidity wind
Max. Min. recorded | recorded in % speed
Temp. | Temp.
in°C in °C in °C in °C 0830 1730 in kmph
hrs. hrs.
January 25.4 13.9 | 33.6 in| 7.8 in 55 36 12.7
13/1/65 28/1/73
February 28.3 16.9 | 35.3 in| 7.7 in 60 36 12.6
25/2/66 10/2/57
March 32.0 20.2 1404 in|12.8 in 65 38 15.6
23/3/59 10/3/72
April 34.6 23.3 | 42.7 in|17.3 in 67 44 18.2
2714179 4/4/67
May 36.1 26.1| 44.8 in| 19.8 in 72 51 25.7
171572 2/5/79
June 34.8 276 | 471 in| 228 in 77 59 30.6
18/6/79 21/6/61
July 32.6 26.6 | 37.5 in| 224 in 83 70 27.6
02/7/68 11/7/57
August 31.5 259 | 37.2 in| 225 in 83 70 26.4
7/8/64 13/8/79
September 32.1 252|404 in{20.3 in 81 64 21.6
24/9/71 08/9/66
October 33.7 23.6 | 40.7 in|17.3 in 68 43 12.0
2/10/64 30/10/61
November 30.3 201 | 37.2 in| 14.0 in 60 40 11.1
2/11/57 2/11/75
December 26.6 15.8 | 32.8 in| 8.9 in 57 40 12.8
03/12/58 11/12/64
Annual 31.5 221 69 49 18.9

Source : Climate of Gujarat and Diu, Daman, Dadra & Nagar Haveli by Indian Meteorological
Department, 1995

Winds are generally light to moderate with some increase in force during the late summer
and southwest monsoon seasons. During the period April to September winds blow
mostly from the west or southwest. During the rest of the years winds blow from
directions between southwest and northwest and sometimes from the north and northeast
especially in the afternoons.

4.3 Geology & Soils

Geologically the region falls within the Tertiary and Quaternary sedimentary terrain of
Kachchh peninsula, which is underlain by the cretaceous sandstones that are primarily
coarse grained, calcareous rocks at places rich in calcareous clays partly exposed in the
southern part of the village. The northern part of the village is capped by the basaltic
volcanic flows of the late cretaceous age, which are jointed and fractured.

Weathered basalts and sandstones constitute the primary insitu soils in the northern part
of the village, which is nutrient rich and sandy in nature. Except on the hills and pediment
slopes, the soils are deep and well drained. Relatively better rainfall has leached out the
salinity of the upper soil surface hence soils are capable of supporting good agriculture in
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comparison to the other parts of Kachchh. The southern part too, being more porous and
permeable by virtue of underlying coarse sandstone formation of cretaceous age sustain
deeper, less saline and loamy soils which are good for farming.

4.4 Water Resources

Jodhpurvandh falls in Rapar taluka of Kachchh, which receives low average rainfall (377
mm) within Kachchh mainland. Jodhpurvandh is drained by various streams that join the
main Mewasa River. A number of good water bodies exist in the village and a few more
could be constructed (Ref. Map No. 10). There also exists a salinity ingress prevention
bund running along side the Rann to prevent the ingress of saline water during rainy
season.

Groundwater is fresh within basaltic region, whereas it is saline in the sandstones, due to
inherent salinity. Water table of the unconfined aquifer is shallow in central and southern
parts. However, there exists good possibility of groundwater exploitation around the hill
slope region where basin type structures in the sandstone provide good possibility of
fresh groundwater availability. There exists some dug wells that receive recharge from
the stream flowing through the coarse sandstones nearby.

The village is divided into three micro watersheds (Ref. Map No. 10). Water budget for
individual micro watershed contributing to the village is presented in the following table. It
is observed that as far as drinking water needs are concerned, Jodhpurvandh is self-
sufficient. (Contradict with PRA findings). However, at present the village has got no
Water Supply Scheme. Besides these additional crucial facts and figures about the water
resources of the village are presented in following tables.

Table 20 : Water Budget of Jodhpurvandh

Watershed | Area | Mean Rainfall | Total Water | Runoff’ | Recharge®
Km? inmm in MCM in MCM in MCM
WSD -1 2.27 377 0.8558 0.3518 0.504
WSD -2 8.33 377 3.1404 1.2911 1.8493
WSD -3 3.58 377 1.3497 0.5549 0.7948
Total 14.18 377 5.3459 2.1978 3.1481

Source : GUIDE, 2001

Table 21 : Drinking Water Requirement of Jodhpurvandh

Category Annual Daily
Human (@70 LPCD) 11139.8 | 30.25
Cattle (@30 LPCD) 5126.79 | 14.05
Total Water Requirements in Cubic Meters 16266.59 | 44.57
Total Water Requirement in Tankers 1626.66 4.46

Source : GUIDE, 2001

Table 22 : Groundwater Resources of Jodhpurvandh
Option Scope Aquifer
Groundwater Recharge | Moderate | Unconfined
Groundwater Extraction | Moderate | Unconfined
Source : GUIDE, 2001

" Runoff=0.067271 x (Rainfall)"*®; Based on Central Design Organisation’s empirical relationships (1988)

¥ Recharge = Total Water Available — Runoff
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4.5 Landuse & Landcover

The village is dominated by agriculture throughout, as physiographic conditions are
conducive to agriculture. Grasslands are scarce as also the cattle population within the
village because the community’s main occupation is not cattle rearing. However, majority
grasslands are poor in quality and only a few are good which may prove sufficient for the
requirement at village level. Grasslands in this village are located upon the flat terrain
having good soil depth and show diverse and uniform distribution of grass species in
southern part of the village. Further, out of 20 species reported in the village, 7 species
are very nutritive that also act as good soil binders, which characterize the quality of
grasslands as good. As usual the riverine moisture rich zones are invaded by thickets of
Prosopis juliflora, which appears in red colour patches (Ref. Map No. 5). Following table
presents important Landuse/Landover statistics with basic calculation of the resource.

Table 23 : Landuse as per District Census Abstracts, Kutch, 1991

Category Area in Ha

Unirrigated Land NA
Culturable Waste Land NA
Area not available for Cultivation NA
Total NA

Source : District Census Abstracts, Kutch, 1991

Table 24 : Landuse as per Ownership Status

Category Ownership Area in Ha

Agriculture | Private NA
Gauchar Government NA
Wasteland | Government NA
Total NA

Source: Village Land Records; Talati

Table 25 : Landcover as per Remote Sensing Interpretation; GUIDE, 2001

Category Area in Ha

Agriculture 1045.12
Barren 156.32
Fallow 0
Grassland 46.38
Rocky Outcrop 98.48
Prosopis juliflora 70.59
Prosopis in Agriculture 0
Other 0
Total 1416.89

Source: Remote Sensing Interpretation; GUIDE, 2001
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4.6 Fodder Resources

Table 26 : Livestock Population

Category Population ACU
Buffalo 111 177.6
Cow 174 174
Bullock 110 110
Buffalo Calf 0 0
Sheep/ Goat 33 6.6
Camel 0 0
Total 428 468.2
Grazers 428 | 1461.6

(Source: Village Cattle Census 1998, Talati)

Table 27 : Fodder Status of Jodhpurvandh

Annual Requirement (@ 7Kg/Day/ACU)

1179.39 Tonns|

Annual Availability (@ 3.5 Tonnes/Ha)

162.33 Tonns

Annual Surplus/Deficit

-1017.06 Tonns

Source : GUIDE, 2001

Table 28 : Grassland Status of Jodhpurvandh

Assured Sustainability for 1.7 Months
Area to be Protected 46.38 Ha.
As Percentage of Total Grasslands 100 %

Source : GUIDE, 2001

4.7 Faunal Diversity

Out of the total 77 faunal species recorded within the village, 6 are threatened. The
population of all the threatened species is found very low and no special habitats are
identified as feeding and breeding sites for the said species. Therefore, the proposed
project activity is not likely to pose any impact on these threatened species in terms of
loss of potential habitat or migration.

Table 29 : Status of Faunal Diversity in Jodhpurvandh

Faunal Taxa

No of Species

No. of Threatened

Status of Threatened

Recorded Species Species

Amphibians 4 -—-

Reptiles 6 1 | Spiny tailed lizard — VR

Birds 47 -

Mammals 20 5| Chinkara — R; Grey Wolf -
R; Wild Ass — R; Ratel — VR;
Desert Fox VR

Total 77 6

Source : GUIDE, 2001
R — Rare, VR — Very Rare
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4.8 Floral Diversity

Out of a total of 170 floral species, no threatened species is recorded within the village.

Table 30 : Status of Floral Diversity in Jodhpurvandh

Floral Taxa No of No. of threatened Status of threatened
species species species
Recorded
Grass 20
Herbs 93
Shrubs 21
Climbers 20
Trees 16
Total 170

Source : GUIDE, 2001

4.9 Issues

o Reliable drinking water availability
e Groundwater salinity
e Crop predation by Nilgai (Roz), Wild Pigs (Bhund) and Wild Ass (Gudkhar)

4.10 Management Plan

Construction of farm bunds and recharge dams within the sandstone region would
help conserve soil moisture in crop fields. Farm bunds are recommended to be
planted with Cymbopogon martinii, Dichanthium annulatum and Sporobolus
marginatus grass species that act as good soil binders.

There is a need to improve existing resources by optimal recharging of shallow
aquifers near the main Mewasa River. Hence, it is recommended that the Mewasa
River be intercepted by a series of check dams and subsurface dykes to recharge the
newly constructed shallow dug wells.

Construction of new check dams along the stream draining from the Nagbai Mata Hill
is likely to improve the water availability in the wells down below. Plantation of Acacia
nilotica (Desi Baval) within the water-spread area of surface water structures is likely
to reduce surface evaporation.

The Khakhra sari and Poora sari check dams are good existing recharge structure
and could be considered for putting up of shallow wells for drinking or supplemental
irrigation in the down slope side. Raghu sari check dam requires to be raised further
to retain surplus quantity of water that overflows down to Rann.

It is recommended that the large existing bund to prevent the ingression of salinity
from the Rann be compartmentalized into smaller portions to provide equally
distributed benefit of rainwater harvesting to larger area.

Plantation of Acacia senegal (Kher), Acacia nilotica, Salvodora oleoides (Mithi Jar)
Salvodora persica (Khari Jar) along bunds and catchments areas could serve to
strengthen the structures and would help controlling soil erosion and siltation.

It is suggested to make use of Euphorbia nivulia (Thor), Opuntia elatior (Hathala
Thor), and Zizyphus nummularia (Bhordi) as live fencing for crop fields to minimize
crop depredation by Nilgai, Wild Ass and Wild Pigs.

In case the grass plots are to be developed Cenchrus biflorus, Cenchrus ciliaris,
Cynodon dactylon, Chloris barbata, Dactyloctenium aegypticum (Madhauu),
Dichanthium annulatum, Eragrostis viscosa, (Bharkhudi) and Sporobolus marginatus
are recommended, which are expected to perform better and are nutritive grass
species liked by the cattle.
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