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Abstract

Climate change is a global problem. In India about 700 million rural people directly
depend on climate sensitive sectors (agriculture, forests and fisheries) and natural resources
(water, soil and grasslands) for their subsistence and livelihood. Under changing climate, food
security of the country might come under threat. Besides, the adaptive capacity of dryland
farmers, forest and coastal communities is low. Climate change is expected to impact all the
natural ecosystems. Increase in weather extremes and variability in rainfall in future shall affect
agricultural productivity and lead to decline in yield across various agroclimatic zones. Climate
change impacts on water resources indicate an escalation of the hydrological cycle affecting both

surface and ground water.

Attempt has been made to assess the future climate change impact on hydrological
components of the Sind River Basin (SRB), central India using the A1B scenarios of the PRECIS
model and also to evaluate the consequences of climate change on fodder production in the
basin. SWAT hydrological modeling and MODFLOW groundwater modeling has been used to
assess the overall water resources (Surface and Ground water).The high values of statistical
performance indicators i.e., Coefficient of correlation and NSE in the calibration and validation
periods imply that the calibrated hydrological model of SRB is able to describe stream flow of
the basin. Further the calibrated SWAT model was used to evaluate the potential impacts of
climate change on hydrological regimes of the SRB. SWAT model generated outputs like
recharge, seepage rate, evapotranspiration, river stage, flow rate and hydraulic conductivity
values were used in groundwater modeling of the Sind river basin to understand groundwater
system and surface, groundwater interaction. Water table contour heads in Sind river basin

indicates that groundwater is obtainable at shallow depths in the northeast part of the basin and
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gradually increasing towards southwest region and almost vanishing near hilly areas.
MODFLOW run results for pre monsoon (Jan-May) and monsoon (Jun-Sep) seasons indicated a
rise in water table in the observation wells, but over all there is a gradual decline in the
groundwater level in some of the observation wells particularly in midland and hilly areas of the

basin.

The water yield in SRB is projected to increase by 12% in Mid Century (2021-2050) and
13% in End Century (2071- 2098) when compared to Baseline period (1961-1990). Overall
simulation results show that water yield across the Sind River Basin changes from baseline to
midcentury with an increase ranging from 19.46 - 59.44% mainly over central and southern parts
of sub watersheds. The rise in ET is by 6% during End century period in southern parts of the
SRB may be because of anthropogenic changes, which enhanced the demand in ET with respect

to increase in crop production.

The PRECIS; RCM predictions with IPCC SRES AIB scenarios under estimated the
precipitation for the study area during baseline period (1960-1999) when compared with the
observed historical data. The rise in precipitation in end century indicates that more extreme
events may occur in due course, which shall lead to floods. The decrease in precipitation in the
month of June (midcentury) could be result of delay in onset of monsoon in consequence of
climate change. This delay in onset of monsoon shall lead to disturbance in crop sowing window,
which may lead to susceptibility to pest and diseases. The rise in temperature up to 5°C during
the month of October may increase the stress conditions and reduce the crop yields as this period
lies in crop critical stages such as grain setting stage and crop harvesting in kharif crop season.
This rise in temp needs to be addressed to overcome its consequences on agriculture and water
yield.
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The biomass production of fodder in the SRB is expected to decrease by 39.26% in end
century and 26.14% in midcentury when compared to baseline period (1960-1999). Fodder yield
shall decrease by 18% in mid century and 22.14% in end century compared to baseline period
(1960-1990) due to impact of climate change. The possible adaptation measures evaluated in this
study to overcome the climate change adverse impacts on fodder production are Raised bed and
furrow system (RBFS), and Laser guided land leveled system (LGLS). These water management
techniques, RBFS and LGLS are found effective with 50% saving in irrigation without affecting

the quality of parameters.
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