
systems would prove to be technical feasible as well as 
economically viable.  The Family Drip system being 
promoted by Netafim was found efficacious for irrigating 
alfalfa, with substantial water saving and yield gains. Sub-
surface irrigation systems, FDS, micro-tube drip systems 
and “Easy Drips” do not require pressure head to run and 
therefore are most suitable for members of  tube well 
partnerships and for water buyers. If  the farmers shift to 
water saving technologies, the actual scope for water 
saving is high in these areas owing to: prevention of 
evaporation from the land surface; and prevention of deep 
percolation loss, which does not return to the pumped 
aquifer. Currently, farmers are tapping water from the deep 
confined aquifers, which are separated from the shallow 
aquifer, which is dry due to over-exploitation, by 
impervious layers. The seeping water takes long time 
travelling though the unsaturated zone; and may not reach 
the pumped aquifer.

What would work in Banaskantha?

Pressurized irrigation systems would eventually find 
greater acceptance among resource rich, large farmers who 
have independent irrigation sources, but not able to cover 
their entire command with traditional irrigation practices. 
Also, farmers who have poorly yielding wells, and are not 
able to utilise power supply fully, find great economic 
sense to go for pressurized irrigation systems. It will find 
least acceptance among farmers whose irrigation source 
have abundant supply potential, but are constrained by 
power supply shortages. Micro tube drip irrigation systems 

will make great sense for those who do not have their 
independent sources of  water supply and for water buyers. 
The “Easy Drip” was tested to be efficacious for several of  
the horticultural crops. The FDS would find takers among 
water buyers and well owners for irrigating alfalfa. 

The opportunities available for generating higher returns 
out of  water efficient irrigation technologies would greatly 
depend on the agronomical practices. In the case of  
pressurised irrigation technologies, since the energy 
overheads are more for small plots, the small and marginal 
farmers will have to make greater investments to do 
agronomical practices such as mulching, use of  organic 
fertilizers including farm yard manure, proper spacing of  
plants, which in turn can help improve the water and land 
use productivity.  

What does IWMI do in Banaskantha?

IWMI is currently promoting: [1] a wide variety of  water 
saving technologies  micro tube drip irrigation systems for 
horticultural crops, easy drips for row crops such as castor, 
cotton and fennel, and mini sprinklers and family drip 
irrigation systems for alfalfa; [2] scientific composting and 
organic farming practices; sub-surface irrig ation systems 
for water intensive field crops, row crops and horticultural 
crops; and [3] very low water intensive cash crops such as 
jojoba, date palm and horticultural crops, which can go 
along with drip irrigation. The strategy is to focus on 
water productivity and economic gains rather than water 
saving. 

There are few places in the world where water has become 
'everybody's business' quite like it has in Gujarat, 
particularly, Saurashtra and Kutch. The decentralized 
movement for water harvesting and groundwater recharge 
that has emerged as a groundswell in this region represents 
an effort whose scale matches the magnitude of  the water 
scarcity and drought-proneness that increasingly haunt 
Western India. Many questions arise about the impact of 
this movement of  which four seem particularly relevant: 
First, in principle at least, can decentralized water 
harvesting and groundwater recharge result in net 
improvement in basin or region level welfare? If not, is 
there emerging evidence of  the movement waning, and 
people getting disillusioned, now that it has operated in a 
hyper-active mode for over a dozen years? Has the 
decentralized water harvesting and recharge movement 
stayed just thatwater harvesting and recharge movementor 
has it marked the first step to decentralized water resource 
management by communities? And, for populous, water-
scarce countries like India, does Saurashtra represent a 

VII. CAN MASS MOVEMENT FOR DECENTRALIZED WATER HARVESTING AND RECHARGE 
HELP COPE WITH GROUNDWATER DEPLETION? LESSONS FROM WESTERN INDIA
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quirky exception or the harbinger of  a broader, 
mainstream trend? If  so, what might be its wider 
implications? 

The evidence reviewed offers some tentative answers: [a] 
Decentralized groundwater recharge can at least ensure 
security of  the main kharif  crop for most farmers in 
Saurashtra and Kutch; and if  a large number of  people are 
adversely hit by this activityincluding towns peoplethere 
seems no significant sign yet of  any big time opposition to 
water harvesting; [b] there seems little evidence of  the 
waning of  people's faith in the power of  decentralized 
water harvesting to improve their livelihoods; [c] there are 
some early signs of  an emerging consciousness of  the 
need for water demand management, especially in 
agriculture; but this is essentially in response the need to 
save crops from declining well yield. There is no clear 
answer to the last question since Saurashtra and Kutch are 
different from other parts of  Gujarat and Western India in 
several aspects of  their socio-ecology. 
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There is evidence that recharge movement has produced 
broad-based positive impacts. The primary benefit is 
ensuring the security of  the kharif  crop which, farmers in 
Saurashtra and Kutch are unsure of  in three years out of  
five because of  frequent early withdrawal of  monsoons. 
The water harvested and available close to the point of  use 
has ensured that the kharif  crop is saved from moisture 
stress towards the close of  the season; and social value of  
this benefit is indeed great. This is enough to induce 
farmers to take farming seriously again, to invest in land 
care, as also in inputs. Water harvesting and recharge works 
also alter the micro-ambiance; helps establish vegetation 
and increase biomass.

There is much discussion of  up-stream/down-stream 
inequities. In contrast, some suggest we need to focus on 
overall welfare of the state. MS Patel, Gujarat's Secretary 
of  Water Resources, and a big supporter of  decentralized 
recharge works, is one of the exponents of  this view. 
According to Patel, of  the 6.4 m ha of  total land mass in 
Saurashtra, 4.2 m ha is under cultivation. Its 120 dams 
irrigate 3.5 lakh ha; Narmada is expected eventually to 
irrigate 4.5 lakh more bringing the total irriga ted area to 8 
lakh ha. As of  now, groundwater irrigates 12 lakh ha. Still, 
22 lakh ha is totally rainfed, limited to a single kharif  crop. 
These farmers can be stabilized only if  the kharif  crop is 
securedwhich can be done only through WHSs. In the 22  

Figure 12: Impact of  Groundwater Recharge Movement in Saurashtra, Gujarat
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lakh ha of  rainfed area, annual agricultural output is only 
Rs 1000-1500 crore; this, according to him, can go up to 
Rs 5000 crore with kharif-crop security. Patel also believes 
that the real water use efficiency issue in Saurashtra is not 
storing water in big versus small reservoirs, but in 
reservoirs versus aquifers. The water lost by evaporation 

 3 3from 2200 m m  of  water stored in reservoir is 600 m m
which is greater than the total domestic water requirement 

3of  Saurashtra estimated to be 500 m m . 

According to Patel, the big answer to Gujarat's water 
problems is check dams and more check dams. At a rate 

2of  1 check dam per km , there is room to build nearly 
50,000 in Saurashtra alone. Against this, Saurashtra has 
built less than 20,000 and that too mostly in the central 
uplands; there is room and need for many more. 

VIII. RAINWATER HARVESTING, TUBE WELL LICENSING, NO FREE ELECTRICITY, WHAT 
NEXT?

2Chetan Pandit  Director (R&D) Ministry of  Water Resources, Government of  India  
[ ] cm_pandit@hotmail.com

Groundwater, wherever available, presents an easy way to 
obtain water without any man-made control. The 1882 
Indian Easement Act and similar acts elsewhere, allow a 
person to extract as much water as he can from the land 
owned by him. Advances in pump technology during last 
few decades have enabled people to extract water from 
deep underground aquifers. Coupled with an ever 
increasing demand, this has resulted in falling ground 
water levels in many parts of  India and other countries. 
This is a matter of  serious concern for water managers 
who are hard pressed to find ways to combat this problem 
and to install a sustainable regime of  groundwater 
utilization. The tools available to the water managers to 
bring about any significant change in the groundwater 
scenario are limited. Many governments have enacted or 
have tried to enact legislation to restrict the extraction and 
use of  groundwater. There are two problems in making 
such legislation effective.

First, the sheer numbers! The number of  agricultural 
pumps runs into millions. Therefore, even with the help of  
modern technology like databases, it is next to impossible 
to keep track of  every groundwater extraction structure 
and control the quantum of  water extracted by it. Second, 
when the limit on extraction of  groundwater is tied to 
some undefined “damage to environment”, it is very 
difficult to decide at what stage the damage to 
environment becomes unacceptable to warrant legal 
action; how does the state fix the responsibility on a 
particular well or group of  wells for damage to 
environment?; and finally the task of  proving this in a 
court of  law. It is the author's hypothesis that if  and when 
the state actually tries to implement the law and a few 
cases end up in courts, a whole range of  new issues will 
come to the fore.
The practice of  providing free or near free electricity to 
tube wells has come under considerable criticism. While it 
is true that access to cheap or free electricity has made 

extraction of  groundwater affordable, it does not 
automatically follow that increasing the electricity rates will 
arrest fall of  water table. The users of  free electricity have 
formed strong pressure groups; when the rates are 
increased, the problem of  electricity theft may further 
increase; farmers might even pay for the electricity at 
higher rates and simply pass on the costs to the consumer; 
and finally there is always the diesel engine.

In recent past, a lobby has emerged which advocates that 
rain water harvesting (RWH) and artificial recharge of  
groundwater (ARGW) are adequate answers to not only 
groundwater related problems but all water related 
problems. Buzz words like “Traditional Technologies”, 
“Wisdom of  Centuries”; and slogans like “Catch the water 
where it falls” are being touted as substitutes for a sound 
understanding of  hydrology and groundwater dynamics. 
Unfortunately, water management is far more complex 
than just coining catchy phrases and slogans.

While there is no doubt that RWH and ARGW will have a 
beneficial effect, the magnitude of  this is yet to be 
assessed. In a city like Delhi, RWH will take place during 
the months of  June to September. The shortage of  water 
is most critical during the beginning of  next summer, 
April and May. It is not yet clear whether the water 
harvested and put underground in August and September 
will remain available during next May or will it only flow 
away in the river as increased base flow during the 

3intervening months.

Hundred years ago the forest cover, the state of  
watershed, and land use, all were in a state of  pristine 
glory. There were no tube wells, no diesel engines, no 
electricity - neither free nor subsidized. There was no 
widespread farming of  “water hungry” crops, no high 
yielding seeds etc. And the population to be supported was 
one fifth of  what it is today. And yet, drought was 

2
The views expressed in this presentation are those of  the author and not to be taken as official views of  the Government of  India

3
To say this is not to deny the usefulness of RWH and ARGW. But there is no escape from making a quantitative estimate of  the

  potential of  RWH. 
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