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1- Introduction

Proper management of surface water resources (including dams and rivers) and groundwater resources
requires paying special attention to all parameters of the hydrological balance. In arid and semi-arid regions,
the management of water consumption is essential. The agricultural sector is the largest consumer of water,
accounting for about 70% of the consumption of freshwater resources (Sheikha BagemGhaleh et al., 2023).
Under these circumstances, water resource management is crucial in order to maintain the balance between
water demand and consumption (Kayhomayoon et al., 2021). Numerical methods based on the computers
are becoming the main tool for solving problems in the natural environment (Eslamian et al., 2023). In this
research, in order to investigate the nutritional effects of irrigation and drainage network of Gaveshan Dam
in wet and dry periods on groundwater resources of Myandarband Plain, after collecting geological,
meteorological, hydrological and hydrogeological information, geophysical tests and exploratory
boreholes, rainfall statistics and the level of the groundwater water level in the discharge wells and
constructing a conceptual model, simulation, calibration and verification of the underground water level
were carried out using the GMS10.1 software. The Myandarband Plain in Kermanshah province has
geographical coordinates of 46° 48' to 47° 14' east longitude and 34° 25' to 34° 43' north latitude. Razavar
and Garahsou are the main rivers that located in the region. The investigated aquifer with an approximate
area of 304 Km?is an Unconfined, single layer and alluvial aquifer and is located in the Zagros orogenic
belt. The General trend of flow fallows the topographic level of the region and is generally from the north
to the south. With the construction of Myandarband irrigation and drainage network and the reduced use of
groundwater resources, also the infiltration of irrigation water and its connection with groundwater
resources, the water table rises up and causes numerous problems. The irrigation and drainage network of
Gavshan Dam delivers 29.57 million cubic meters of water to agricultural lands of Myandarband Plain with
an annual allocation of 36.18 million cubic meters with an efficiency of 82%.

2- Material and methods

Therefore, to study the effect of Gaveshan Dam water transfer to irrigation and drainage network on the
groundwater of Myandarband Plain, GMS10.1 software with computer code of MODFLOW2000 was used
for mathematical modelling of groundwater flow. The steady state model was built and calibrated for
October 2007. The RMS error of 0.67 meter shows an acceptable correlation of observational and
computational water level. The steady-state hydraulic conductivity were optimized using the pilot point
automatic optimization method, which has high degree of accuracy, and its results also reflect the condition
of the aquifer. The transient groundwater flow model was calibrated according to the existing facts and
characteristics of operational wells from April to December 2008 and was validated for January to March
2008. The transient specific yield was optimized and calibrated. The results of calibration and validation
show a good and acceptable correlation between observed and calculated water levels.
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3- Results and discussions

Results from different scenarios of return water from Myandarband irrigation and drainage network in wet
and dry conditions indicate that with increasing percentage of infiltration, groundwater level will have
significant increase in spring season of 2017. Around Razavar River, the water level depth reaches less than
2 meters, which is completely natural. As in conceptual model, sub-branches of rivers and springs are
defined as natural drainage in areas that region of groundwater level is high. With the increase of infiltration
percentage of return water from irrigation and drainage network, the increase of drainage volume from
natural drainages and springs is calculated by the model.

4- Conclusion

The results of the calibration of the model indicate a very good fit between the observed and calculated
water level data of the model with R2=0.99. According to the recalibrated model, the effects of return water
from the irrigation and drainage network of Gaveshan Dam in two periods, wet and dry, which were
determined through the trail test, were predicted with the percentage of infiltration of 10, 20 and 40% for
the spring season of 2016. The results of the research clearly show the positive effect of the construction of
the irrigation and drainage network on the increase of the groundwater level, as well as the difference of
the positive effect in wet and dry conditions (Kiani N, 2016).
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Table 1. Recharge water, including 10, 20 and 40 percent infiltration (wet condition)

Water 10%Rain Total Total
. Recharge Recharge Recharge . .. . Total recharge
Month delivery infiltration in wet  recharge recharge
(m/d)I=10% (M/d)I=20% (m/d)I=40% . (m/d)3
(mé/d)+ (m/d) condition (m/d)1 (m/d)2
April 1096774194 3.60201E-06 7.20403E-06 1.44081E-05 0.00018262 1.86E-04 0.000189824 0.000197028
May 223548.3871 7.34175E-05 0.000146835 0.00029367 0.000121706 1.95E-04  0.000268541 0.000415376
June 252258.0645 8.28463E-05 0.000165693 0.000331385  4.93646E-06 8.78E-05 0.000170629 0.000336322
July 262258.0645 8.61305E-05 0.000172261 0.000344522  3.27468E-07 8.65E-05 0.000172589 0.00034485
August 165483.871 5.4348E-05 0.000108696 0.000217392  9.28641E-07 5.53E-05 0.000109625 0.000218321
September 1290.322581 4.23766E-07 8.47533E-07 1.69507E-06  2.93255E-07 7.17E-07 1.14079E-06 1.98832E-06
October 39333.33333 1.29178E-05 2.58356E-05 5.16712E-05  2.75253E-05 4.04E-05  5.2473E-05 7.83086E-05
0 0 0 0 0.000139066 1.39E-04 1.39E-04 1.39E-04
November
0 0 0 0 0.000167551 1.68E-04 1.68E-04 1.68E-04
December
0 0 0 0 0.000144652 1.45E-04 1.45E-04 1.45E-04
January
0 0 0 0 0.00019898 1.99E-04 1.99E-04 1.99E-04
February
0 0 0 0 0.000232043 2.32E-04 2.32E-04 2.32E-04
March
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Table 2. Recharge water, including 10, 20 and 40 percent infiltration (dry condition)

. 10%Rain Total
Water delivery ~ Recharge Recharge Recharge o Total recharge Total recharge
Month = o) (mid)i=10% (mid)i=20% (midyi=dgoe Tlvatonindry - recharge - o, (mid)3
= (0} = (0} = (1}
(m/d) condition (m/d)1

April  10967.74194 3.60201E-06 2.88161E-06 1.44081E-05 0.000133407 1.37E-04 0.000140611 0.000147815

223548.3871 7.34175E-05 5.8734E-05  0.00029367 6.56855E-05 1.39E-04 0.000212521 0.000359356

May

June 252258.0645 8.28463E-05 6.62771E-05 0.000331385 1.33065E-05 9.62E-05 0.000178999 0.000344692

July 262258.0645 8.61305E-05 6.89044E-05 0.000344522 9.07258E-07 8.70E-05 0.000173168 0.000345429
August 165483.871 5.4348E-05 4.34784E-05 0.000217392 0 5.43E-05 0.000108696 0.000217392

September 1290.322581 4.23766E-07 3.39013E-07 1.69507E-06 8.46774E-06 8.89E-06 9.31527E-06 1.01628E-05

39333.33333 1.29178E-05 1.03342E-05 5.16712E-05 0.000021875 3.48E-05 4.77106E-05 7.35462E-05

October

0 0 0 0 0.000150542 1.51E-04 0.000150542 0.000150542
November

0 0 0 0 0.000113917 1.14E-04 0.000113917 0.000113917
December

0 0 0 0 0.000130063 1.30E-04 0.000130063 0.000130063
January

0 0 0 0 0.000162792 1.63E-04 0.000162792 0.000162792
February

0 0 0 0 9.57974E-05 9.58E-05 9.57974E-05 9.57974E-05
March
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Fig. 13. Contours of rising water table in 10% infiltration of water delivered through the Gaveshan dam (Wet)
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