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Introduction: The conflict between environmental protection and the economic development by different 

land uses within a watershed are challenges facing land use planners in many developing countries. Because of 
the growing demand for water, water resources optimization allocation management is at the forefront in 
formulating sustainable development policies for many countries. Conjunctive use of surface water and 
groundwater is being practiced in many regions of the world to bring more areas under irrigation, increase 
agricultural production and productivity, and also maintain overall system balance. Successful agricultural water 
management policies put the physical, hydro-geological, and socio-economic constraints on these integrated 
water supplies. Application of optimization approaches has been started since the human faced a low efficiency 
production of the system. Optimization of resource allocation is one of the proper strategies to achieve 
sustainable development and to reduce resource dissipation. So land and irrigation water allocation based on 
water balance approach is the aim of this research and this paper proposed an optimal land and water resource 
allocation model based on linear programming to Islamabad plain’s irrigation areas. 

Materials and Methods: The Islamabad plain aquifer is located in Seymareh watershed and 55 km of 
Kermanshah city in the Kermanshah Province; it comprises 19438 ha and extends between 33◦20 to 34◦24 N 
latitude and 46◦ 15to 46◦47 E longitude. Annual precipitation and annual temperature of study area are 445.1 
mm and 12 ◦C respectively . The mean net benefit of irrigated wheat, sugar beet, corn, potato, irrigated chick-
pea, alfalfa, vegetables, melon, tomato, fruit garden, dry wheat, dry barley, dry chick-pea and dry lentil were 
therefore calculated to be respectively some 38.21, 76.7, 34.39, 81.0, 16.98, 21.69, 47.2, 12.4, 61.4, 74.0, 7.26, 
0.72, 17.1 and 10.9 Mir/ha and the objective functions of the benefit maximization problem in the Islamabad 
aquifer was formulated The problem was structuredin the study area to maximize economic return. The 
information and data required for defining constants and coefficients of objective Function and constraints, viz. 
Land availability, water availability/supply, present crop pattern, socio-economic conditions were extracted from 
the available comprehensive Hydrogeology, field studies and farmers viewpoints. A linear optimization problem 
has been formulated for the Islamabad plain to achieve sustainable development and optimal land allocation to 
crop pattern, then solved using the simplex method with the help of LINGO software packages and the optimal 
solution was ultimately determined. Three management scenarios and six action plan with resources 
accessibility, crop rotation, socio-economic constraints and nonnegative variables have analyzed and sensitivity 
analysis was done. 

Results and Discussion: The results of the study verified that the linear optimization problem was 
successfully solved using the LINGO software program and the results led to maximize benefits in the Islamabad 
plain. The results also showed the successful linkage between economic aspects and environmental outcomes at 
an aquifer scale. Results show that in all scenarios sugar beet, corn, chick-pea, tomato and melon have been 
removed from the optimal cropping pattern. Wheat areas in two scenarios and five action plans have been 
increased. Benefit of optimization in management scenarios and in the entire optimal crop pattern was positive 
and increase from 19 to 55 percent. Sensitivity analysis showed that the change of some specific allocations 
would create much more impact on the final optimal solutions generated by the optimization programming.The 
results of sensitivity analyses also showed that the objective function was strongly susceptible to the constraint 
of water availability and total area of plain. 

Conclusions: A benefit problem was formulated and then solved to maximize benefits using optimization of 
allocable land and irrigation water resources to 14 productions of present crop pattern within the Islamabad plain 
in Kermanshah province. The LINGO optimization software program was successfully applied and led to 
determine appropriate areas allotted to different crop. The results obtained during the study approved the 
applicability of optimization model in solving problems which sometimes conflicting each other. On the study 
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plain there appears a significant augmentation in profit from allocating the optimal cultivated areas. The 
approach could provide better information on where changes are required, how large the changes need to be, and 
how much the changes will benefit the people when improving. The conjunction of optimization techniques with 
other tools like geographical information system, genetic algorithm, fuzzy logic, artificial neuron networks and 
applying different softwares and simulation techniques are also suggested to be taken into account in further 
studies to draw ultimate necessary conclusions. 
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