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ABSTRACT

Haryana is agriculture based State and majority of water resources are consumed by
the agriculture sector. There is limited water availability as compared to the crop
water demand in the state. There is large gap between demand and supply of water
resources of Haryana. There is non-judicious, indiscriminate and excess utilization of
surface water for irrigation which causes water logging, seepage and soil salinity. On
the other hand, there is over exploitation of ground water that causes depletion of
water table and deterioration of quality of water. More than sixty percent of the blocks
of Haryana have been declared as dark zone. Further, the water use efficiency of canal
system of the state is low. Also, the state does not have any perennial river. Haryana
receives water mainly from Yamuna River and also from Bhakra system. But, there
are low flows in the Yamuna during non rainy season and it is matter of concern for

aquatic life.

As irrigated agriculture is the major activity in the study area and large volume of
water is required to meet the irrigation demands of the crops grown in the study area.
Hence, it is imperative to assess the water resources of the state. The present research
has been taken to look into the problem and to focus on integrated assessment of the

water resources for the study area to tackle the demand side issues as well.

Snow melt, glaciers melt and rainfall mainly contribute water in the catchment of
Yamuna River which in turn supplies water to the study area of Haryana. Therefore,

hydrological modeling (snow and rainfall runoff) approach has been used to assess
sources of water in the Yamuna river catchment. GR4JSG, a snow model and GR4J, a
rainfall runoff model have been conceptualized and then set up. The models have

been run to assess the flows. These models have been properly calibrated and



validated. The calibration period is from year 1995-2005 including warm up period of
one year and validation period is from year 2006-2013. The modeled flows at
Hathnikund Barrage, the diversion point on Yamuna, have been supplied to the
manmade canal system of Haryana. The diverted water is used to meet the crop water
demands generated by Irrigator canal model for the study area. The Irrigator canal
model of Source platform has been used for each district to assess the district wise
crop demands in the study area. The water balance and Irrigation system efficiency

have been worked out for each district of Haryana.

The results of modeled flow at Tuini (P), Yashwant Nagar, Bausan, Haripur, Poanta
and HKB sites were compared with the observed flows at these six CWC sites. The
objective functions of NSE Daily and log Flow duration was found between 0.69 to
0.85 for calibration period and between 0.60 to 0.73 for validation period. Finally, the
model has been validated at Mathura, the outlet of the study area. The value of the
objective function NSE Daily and log Flow duration comes out to be 0.54 at Mathura.
The values of the objective function of NSE Daily and log Flow duration obtained are
fairly good values. It proves that both the snow model GR4JSG and rainfall runoff
model GR4J have been successfully set up and also performed well in the Yamuna

catchment of the study area.

The maximum value of modeled flow at HKB is 11660 cumecs and the minimum

modeled value is 40 cumecs for the period 1995 to 2013. The peak flows have been

underestimated particularly at Poanta and HKB stations which are on lower
elevations. The maximum snow cover predicted by the model is 2054 Km? (18%)
during February, 2002 for calibration period and 1142 Km? (10%) during January

2011 for validation period against the corresponding values of MODIS snow area of



6078 Km? and 5512 Km?2. However, the model underestimates the snow cover in

comparison to MODIS snow cover.

The results of Irrigator canal demand model have proved that all the Districts in
Haryana have proper water balance. The model results have shown that all the
inflows, outflows and the utilizations of water have been properly balanced for each
district. The results have shown that the Irrigation system efficiency of districts varies
from 27 to 59 %. The overall Irrigation system efficiency for Haryana canal system
has been calculated as 39%. This is low value and it indicates that excess water is
being extracted to meet the water demands. From these findings many conclusions
have been drawn and recommendations have been made for further research in the

study area.

KEY WORDS: Hydrological modeling, GR4JSG model, GR4J model, MODIS snow
cover, Irrigator canal model, eWater Source, water balance, water use efficiency and

Irrigation system efficiency.
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BRET B SMeTRa sy & 3R P &= GRT ST JATEHT BT ITANT fobam St
g1 Iog T HOd ofd Pt AT & gohlad U & Iudsdl difid g1 giamn |
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&I Turadt # fRmae gidt g1 gRAn & 60 U= ¥ S i ek &9 &
w0 # °Ifvd fhu MU &1 SUd% 3amar Iog B e YUITell &1 od SUINT Gerdl
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@I gagH o fore foran T B SR A ue & Gel @ Fued & fu siore 83 &
fore STt et & Ul Hedid R &4 dhigd foar mar g
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3id ¥, ATed &I 3eag &5 & 3f3cde HYR IR JATUd fhal TR g1 3T W
I Had TS &fe 3R @ UdTe Sfafd &1 Yo 0.54 3T g1 U
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