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· Prepared by Gerry Marten and Julie Marten (EcoTipping Points Project)

Rajasthan’s Water Warriors: Rainwater Harvesting to Replenish Underground Water

The wells in Rajasthan’s Alwar District had dried up, thrusting the people into abject and seemingly inescapable poverty. The revival of traditional earthen dams to capture rainwater for recharging the underground water supply provided a tipping point that brought the wells back to life. And with the water came a better life for the people. It started in the spare, humble village of Gopalpura. Nearly a thousand villages are now following Gopalpura’s example.

Water has always been scarce in the Alwar District of Rajasthan, India. A scant average of 40 centimeters of rain falls each year, most of it during the three months of the monsoon (July to September), leaving the soil to parch the rest of the year. But over the millennia, farmers learned to get the most out of every drop. Ancient Hindu scriptures mention the key technology for managing water: rainwater harvesting. All over India, people built structures to catch and hold the monsoon rains and store them for the dry season. Archeologists have dated some rainwater catchments as far back as 1500 B.C.

In Rajasthan, the dominant structure was the johad, a crescent-shaped dam of earth and rocks, built to intercept rainwater flowing down a slope. A johad served two functions. On the surface, it held water for livestock. But like an iceberg, its most important parts were below the surface. By holding water in place, it allowed the liquid to percolate down through the soil. It recharged the aquifer below, as far as a kilometer from the johad. Stored underground, the water did not evaporate. Without pipes or ditches to deliver it, villagers could always count on dipping water from their wells. Irrigation made crops possible during the dry season.

A johad was more than any one family could build. But because every villager had a stake in the johads, they banded together to build and maintain them. The rajas, the kings of small states who gave the region its name, would often finance construction of johads in return for a small percentage of the harvest. Local community institutions extended to other shared resources such as trees. Villagers regulated the cutting of trees for firewood.

Sucking the aquifer dry

After centuries of relative stability, the social contract around water and trees began to erode when Great Britain consolidated its control over India in the late 19th century. British companies were hungry for timber, and too many rajas were willing to provide it. First, they declared the forests off-limits to the villagers who had tended them for generations. Later on, they sold logging rights to the companies. Alwar District kept its forests until the late 1940s, when India was gaining its independence and the local raja, afraid of losing his lands to the new national government, let the loggers in. The venerable trees turned into railroad ties and charcoal.

This commercial logging set off a slow-motion chain reaction in which the ruin of one resource led to the ruin of others, and the impoverishment of nature led to impoverishment of the people. First of all, topsoil washed down steep treeless slopes and silted up the johads. In earlier times, villagers might have dug out the silt and rebuilt their crumbling dams. But as the government seized more and more of their common lands, they had less and less incentive to protect what was left. Traditional village councils with participation from every family, called gram sabhas, fell apart and a tradition of communal labor faded away. Where farmers had once banded together to manage their resources, now they competed over the dwindling remains. “After independence,” recalls Gopalpura village elder Mangu Patel, “village unity collapsed, and the people neglected their [johad] structures, because they can only be made by a group, not by individuals. So, one by one, all the structures gradually deteriorated and stopped being used.”

With fewer johads to refill the aquifer, wells began to run dry. But demise of the johad seemed of little consequence once drilling and pumping equipment for tube wells were introduced to the region in the 1950s. If a well dried up due to a falling water table (i.e., top of the underground water), it was only necessary to dig the well deeper.  This was easily done with the new drilling equipment and was immensely less work than removing sediment from johads to keep them in working order. 

Vicious cycles sped up the loss of johads and decline of the aquifer. Tube wells bored deeper and sucked out more underground water. The water table dropped further, requiring even deeper wells. Retreating underground water led to a decline in trees and other vegetation whose roots depended on reaching underground water, and still more erosion which filled remaining johad with sediment. Less vegetation meant less transpiration from plants, which meant less rain. Monsoon seasons became shorter, from 101 days in 1973 to 55 days in 1987. Eventually, all of the wells, and even the streams and rivers, dried up over an area of several thousand square kilometers. Livestock such as goats and cattle declined, and antelope, leopards, and other wildlife so characteristic of the region virtually disappeared. 

Wells no longer provided irrigation water for the dry-season crop, and farming was reduced to one crop per year, during the rainy season. Men migrated to cities for work, reducing the labor available to maintain johads. Because the wells were dry and trees were gone, women and children had to walk long distances, spending up to 10 hours a day fetching firewood and water and leaving little time for education or other pursuits. 

Turning decline to restoration
The johad had gone out of use in Golpapura village by 1985, when five young volunteers arrived there from an anti-poverty group called Tarun Bharat Sangh (TBS). One of them, a doctor named Rajendra Singh, was hoping to start a health clinic. But Mangu Patel told him the immediate need was for water. On Patel’s suggestion, Singh and his colleagues began digging out a defunct johad pond. Seven months later, it was nearly five meters deep. When the monsoon rains came, not only did the pond fill to the brim, but a nearby well, long dry, began flowing again.

The next year, the whole village joined in to rebuild a crumbling irrigation dam, 20 feet high and 1,400 feet long. Although Golpapura already had a village council (pancharat) under India’s modern political system, the villagers revived the traditional gram sabah council to manage the construction and maintenance of johads because a gram sabah’s total village participation was most appropriate for this purpose. TBS helped to obtain the necessary technical assistance, the villagers contributed a total of 10,000 person-days of labor, and wealthier villagers donated food for the workers. 

By 1996, Golpapura had recreated nine johads, covering 964 hectares and holding up to 616 million liters of water. Their underground water had risen from an average of 14 meters below the ground to 6.7 meters. The village wells were full again. “It’s like a bank,” says Rajendra Singh. “If you make regular deposits, then you’ll always have money to withdraw. If you are just taking, then you’ll have no money in your bank account.” On government maps, the area changed from a dark zone to a white one, indicating a surplus of underground water.

The ascending water table trickled up through the village economy. Moister subsoil allowed crops to thrive with less irrigation, and restored wells provided the irrigation that was needed. Because well levels were higher, less fuel was needed to pump water to the surface. The expense of diesel fuel dropped 75 percent. The area of wheat fields jumped from 33 to 108 hectares, and some farmers diversified into sugarcane, potatoes and onions. Villagers returned home from cities. As people ate and drank better, so did their livestock. There were more leftover leaves and stems to serve as fodder for sheep, goats and dairy cows, which led to an increase in dairy products.

The restoration of Golpapura’s johads demonstrates how the right “lever” – the right catalytic action – can transform a vicious cycle into a “virtuous cycle.” After years of taking too much water out of the ground, farmers began to put it back. The virtuous cycles that followed were mirror images of the vicious cycles that came before:

· As their wells revived, villagers were encouraged to build more johads, bringing still more wells back to life.

· Higher underground water sustained the trees and other vegetation that prevent erosion, thereby helping to protect the johads from filling in with sediment.

· As people returned to the villages, more labor was on hand to construct and maintain new johads.

· The rewards of united action made village social institutions stronger, which inspired more community action.

Spinoffs to lock in the benefits

With water and firewood just a short walk away, women had time to start cooperatives, selling milk products, handicrafts, and soap. Children had time to go to school. “Now, there are two schools,” says female elder Manbhar Devi of nearby Bhaonta-Kolyala, “for small children and older children as well. At that time [before rainwater harvesting], not a single girl went to school. Their parents didn’t let them go to school. Now every family sends both boys and girls to school, and at least they can finish their primary education here in this village.”

Encouraged by success, the gram sabha council decided to reforest 10 hectares of land along the edge of Golpapura village and set strict conservation rules for use. Families could break off dead limbs for firewood, but were fined for cutting living ones. To underscore their commitment to the trees, villagers tied colorful rakhis, or kinship bracelets, around their trunks, a symbol of family protection. 

As other villages witnessed Gopalpura’s rebirth, they sought TBS’s help to restore their own rainwater harvesting structures. TBS provided organizational and technical assistance, but only after first entering into a strict contract with each village with regard to money and labor that villagers would contribute to the enterprise to ensure its success.    By 2005, there were 5,000 johads in 750 villages, over an area of 8,000 square kilometers. A survey of 970 wells found all of them flowing—including 800 that had been empty just six years before. Alwar District’s forest cover had spread 33 percent in 15 years, and five dried-up rivers came back to life, resurrecting habitats for rarely seen animals like antelopes and leopards.

Most important, Alwar’s farmers organized to protect their hard-won resources. Because underground water and forests in India are under the authority of state and national governments, TBS and village leaders were threatened with arrest and imprisonment for “taking the law into their own hands” with their water and forest management. But the villagers persevered. When state officials tried to cut down village forests or tear down their johad in a display of government authority, villagers forced them to back down, sometimes by sitting-in at the sites. When the state sold commercial fishing rights to the reborn Arvari River, 70 villages united to get fishing rights returned to the people. Residents of the Sariska Tiger Reserve successfully sued to drive out the “marble mafia,” whose illegal mines drained and poisoned their underground water.

TBS volunteer Maulik Sisotia summed up how genuine community participation can propel environmental and social restoration that is truly sustainable: “The people feel, ‘We have given our work to this, so this is ours.’ So they maintain it regularly, and they have a feeling of ownership. It’s natural. If you participate in something, then you are very caring about it, so it should not be damaged.”
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Rainwater harvesting in Rajasthan.  A johad is a dam that collects rainwater to channel it into the ground to replenish the supply of underground water.
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A wheat field, irrigated during the dry season.
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A mustard field, irrigated during the dry season.  Mustard production is a major source of income for Rajasthan’s farmers.
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Restored village forests provide firewood close to home. The firewood is used primarily for cooking. 
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Local transportation.
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Gram sabah (traditional village council) meeting.
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A village elder who provided guidance for reconstructing the johads in Golpapura.
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A johad in Golpapura village during the dry season. Part of the village forest is in the background
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A well in Golpapura village provides water for crop irrigation, livestock, and washing clothes
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A village well. The ditch at the right of the photo transports water to irrigate the wheat field in the background. You can see how dry the land is beyond the wheat field, where there is no irrigation.
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A well provides drinking water for people and livestock.
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A Golpapura woman walks to a nearby well to fetch water.
