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 Major Findings and Water/Population Links

 Population growth and poor management of common resources are adversely affecting surface and groundwater availability.

Unregulated boreholes (tube wells) are tapping underground aquifers at an unsustainable rate.

The case study area is under water stress and will soon suffer real scarcity. The inequitable consumption of water resources by a small number of plantation owners is a short-term focus of concern.

 The Case Study

 At 45 million people, Karnataka State has a population the size of South Korea. Tumkur district is located in the southeastern

 corner of the state in an area characterized by gently rolling granitic hills and seasonal watercourses. The predominant land use

 is agriculture, which employs about 80 percent of the workforce. Monsoon rains from June to November provide almost all

 400-600 mm of annual rainfall. Devegetation of hillsides from firewood collection, grazing, and clearing of fields causes rapid

 runoff and soil erosion.

 The village councils (panchayats) once managed water systems, and everyone contributed labor. However, the past 30 years

 have witnessed a breakdown in these systems and an increase in cash cropping under irrigation from private boreholes.

 Today, tanks, reservoirs, and open wells are dry because of siltation, declining rainfall, and a lowered water table.

 The case study area comprises 41 villages and hamlets in Chikkanayakanahalli taluk in northernmost Tumkur, with a total

 population just under 20,000 and a density of 105 persons per square kilometer. Forty-three percent of this land is under

 rain-fed cultivation, and 4.4 percent is under irrigation. Single cropping predominates, and productivity is low. Tank and canal

 irrigation has virtually disappeared, and is being steadily replaced by pumping of underground aquifers.

 The unregulated proliferation of boreholes has resulted in the overpumping of aquifers. Under current regulations, any farmer

 with access to sufficient capital can sink a borehole, regardless of its proximity to other boreholes or its impact on the water

 table. Electricity for running electric pumps is highly subsidized, which contributes to unsustainable pumping. Furthermore, it is

 generally the larger land owners with market-oriented plantations of betel and coconut who can afford to sink boreholes,

 leading to inequitable access to water resources.

 From 1971 to 1991, the area's population increased by 45 percent. This rapid growth has led to water stress, indicated by

 lower per capita water availability and declines in arable land. Population growth rates have been declining, from 2.4 percent

 in the 1970s to 1.4 in the 1980s because of rural-urban migration and limits on family size. If the population grows at 1.1

 percent over the next 25 years, by 2020 the area will face water scarcity.

 Population growth has indirect effects on the hydrological cycle. The area under extensive (rain-fed) cultivation has more than

 doubled since 1971. These new lands, often on steep slopes of marginal productivity, lie fallow with little or no vegetative

 cover for eight months of the year, resulting in significant soil erosion and water runoff during the early monsoon, which

 decreases percolation to underground aquifers. Erosion also contributes to silting of tanks and water courses.

 Policy Conclusions

      Boreholes and water pricing: Legislation should be introduced to control the drilling of boreholes and to regulate the

      price of water. Incentives should be established to encourage the use of water-saving devices together with a system of

      fines for wasteful water practices.

      Soil and moisture conservation: Planners need to continue efforts to introduce contour plowing, bunds, and tree

      planting, especially on hillsides. Communities should construct barrages (earthen dams) and small check dams to

      harvest surface water.

      Community management: Communities should regain control of water management and review the rights of individuals

      to tap into aquifers. Tank management should be passed to local communities. Water education campaigns might

      encourage communities to better manage water resources.

      Population planning: National planners need to achieve a better balance between population density and water and land

      use through measures aimed at improving population distribution relative to resources and slowing population growth.

