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Abstract: Changes in the climate have influenced precipitation amounts, timings and intensity rates 

which directly affects surface and subsurface water resources. The groundwater level has been 

declining at a rapid rate (0.5 mbgl/year) due to excessive groundwater extraction from increased 

number of tube wells from 10.73 lac since 2000-01 to 14.76 lac in 2018-19. Erratic rainfall patterns 

have also affected the level of ground water recharge. The varying trends of rainfall being 

predominantly in the range of 400 to 700 mm/ year. In the past two decades, highest declines of 

1.28mbgl and 1.47mbgl recorded in the year 2001 and 2016 respectively. However, immediate 

remedial measures are needed to reverse the declining trend of groundwater table. It is 

recommended that broader framework is needed on Integrated Water Resources Management for 

the state to align water use patterns with the needs and demands of different users taking the 

environmental changes into consideration for sustainable groundwater recharge and management. 
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Extended Abstract: 

Introduction: Globally, water withdrawals have increased at almost twice the rate of population in 

the twentieth century. Changes in the climate have influenced precipitation amounts, timings and 

intensity rates which directly affects surface and subsurface water resources. Even without climate 

change, 15% of India’s groundwater resources are overexploited. The water demand in India in the 

year 2000 was 634 BCM (billion cubic meters) and demand is expected to be 1093 BCM by the year 

2025. Unfortunately, due to rampant drawing of the subsurface water, the water table in many 

regions of the Punjab has dropped significantly in the recent years resulting in threat to groundwater 

sustainability. More than 80 percent of the total water used for crop irrigation is extracted from 

groundwater resources and this number could be above 90 percent in drier years. Groundwater 

exploitation has grown exponentially in scale and intensity over recent decades. While 

intensification of groundwater use has contributed to improved livelihoods of millions of rural 

people, it has also resulted in long-term aquifer depletion and groundwater pollution with heavy 

metals in the state. Groundwater is currently and will continue to be a critical resource for the 

agricultural state of Punjab. It is important to assess the current and future status of our groundwater 

resources. Appropriate policy decisions regarding groundwater use and management can only occur 

when supported by sound, scientific information regarding our groundwater supplies. The ground 

water is being exploited exceeding to limit at annual recharge to meet increasing demand of water 

for diverse purposes i.e. intensive irrigation, drinking, industry, power generation etc. With such an 

important resource available to the state, the objective of this paper is to highlight changes in the 



ground water reservoir and influence the state to continue investment in recovery, distribution and 

maintenance, carefully considering environmental social and economic factors influencing the 

further depletion of its ground water resources. 

Methodology: This study examines long-term changes in rainfall and groundwater level trends in 

the last two decades from 2000-2019. The yearly data on rainfall and groundwater level from 2000-

2019 in the state of Punjab was obtained from Water Source Information System, India (India-WRIS) 

being collected from the monitoring stations all across the state.  

Results: The data reveals that water table levels are in the range of 10 to 20 mbgl (Metres below 

Ground Level) in major parts of the state. However, around major cities like Amritsar, Jalandhar, 

Ludhiana, Patiala, Barnala and Sangrur, water levels are 20 to 40 meters deep. The trends of the 

state show a decline from the level of 8.35 mbgl in the year 2000 to 17.84 mbgl in the year 2019 with 

a lowest depth of 18.27 mbgl recorded in the year of 2018. In the past two decades, highest declines 

of 1.28mbgl and 1.47mbgl recorded in the year 2001 and 2016 respectively. The varying trends of 

rainfall being predominantly in the range of 400 to 700 mm/ year. The highest being 953 mm in 2008 

and 925 mm in 2011 that were followed by a slightly improved ground water level. Based on the last 

five years of precipitation the risk remains high affecting the groundwater through withdrawals 

considering the five years moving average between these as the highest decline was observed in 

2016 in the last five years.  

Conclusion and Recommendation: The groundwater level has been declining at a rapid rate (0.5 

mbgl/year) due to excessive groundwater extraction from increased number of tube wells from 10.73 

lac since 2000-01 to 14.76 lac in 2018-19. When water tables exhibit long-term declines, this is 

commonly referred to as “mining the resource.” Erratic rainfall patterns have also affected the level 

of ground water recharge. The current state of development and management of groundwater 

resources has serious implications for the future groundwater availability in the state. In 2009, 

Punjab became the first state in the country to enact a law banning the sowing of rice before a 

stipulated date. This is reflected on the slightly improved rate of decline in the last decade from 

0.58mbgl/year during 2000-2009 to 0.42mbgl/year during 2010-2019. However, immediate 

remedial measures are needed to reverse the declining trend of groundwater table. It is 

recommended that broader framework is needed on Integrated Water Resources Management for 

the state to align water use patterns with the needs and demands of different users, including 

watershed management, quality monitoring, aquifer remediation. Mechanisms of decentralised 

local rainwater-harvesting and micro-watershed development can be a preferred route for water 

augmentation and management in view of technical and social feasibility in the state. A broader 

framework to tackle scarcity must include collective efforts to conserve the water through 

protection of conventional water resources by rejuvenating the rivers, harvesting of rainwater 

through ancient traditions of underground water storage tank systems, increasing capacity of 

storage through de-silting and deepening of the water resources, desalination units for the 

seawater, reuse of water from the canals, and limiting the dependency on groundwater use making 

Punjab a water surplus and a sustainable state. 

 


