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ABSTRACT

Groundwater resources are depleting dramatically in Pakistan due to massive
extraction, shifting cropping pattern and climate change vulnerability. In this study, water
budget, spatio-temporal pattern of groundwater fluctuations, cropping pattern for
sustainable aquifer, efficient water management and conservation options for sustainable
agricultural production, and policy guidelines are formulated in Lower Chenab Canal
(LCC) area. Climatic, groundwater levels, crops data were collected from Pakistan
Meteorological Department (PMD), Water and Power Development Authority (WAPDA),
Punjab Irrigation Department (PID) and Agricultural Department - Crop Reporting
Services (CRS). Area under different crops for Rabi and Kharif season and Crop water
requirements (CWR) for all crops were estimated for existing cropping pattern. Cropwat
model was used to determine the evapotranspiration and crop water requirement. Using
CWR, spatio-temporal patterns and different climatic scenarios, a new cropping pattern
was proposed. By using the available surface water availability for meeting the CWR,
water deficit was estimated.

The CWR for different crops ranges from 200mm to 1600mm in which sugarcane
was has evapotranspiration of 1600mm while the fodder has minimum CWR upto 200mm.
Area under cultivation was decreased from 9300km? in 1995-96 to less than 8900km? and
from 7700km? to less than 7200km? in Rabi and Kharif seasons respectively. Climate
change scenarios developed by Global Change Impact Study Center Islamabad were used
for estimating crop water requirements for major crops and deficit under different

conditions.
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The research concluded that the area under crop cultivation is decreasing. Due (o
increase in growing of high delta crops (rice and sugarcane), the increase in crop water
demand also increased the stress to groundwater. Canal water supplies decreased from
7.75BCM to 4.88BCM (Kharif season) and 4.17BCM to 2.63BCM (Rabi season). The
surface water availability is decreasing from 11.93BCM in 1995-96 to 7.51BCM in 2016.
Average water deficit was about 4.31BCM for both Rabi and Kharif seasons. The net
change in groundwater levels was 310mm/year approximately. The threat to the
groundwater is also justified with the number of tubewells. During last decade, the number
of tubewells has increased from 225,660 to 338,300 with an average increase of
11,264tubewell/year.

There are several efficient water management options available for adapting to
climate change conditions, such as, improving water use efficiency, implementing
Integrated Water Resources Management (IWRM), improving water infrastructure and
increasing water storage capacity, water management strategies for reducing the effect of
climate change. Capacity building workshops for groundwater management may be done
by using interactive learning activities to explore different strategies and solutions for
groundwater management. This study may help in improving the irrigated agriculture

efficiency and save irrigation system from disasters.
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