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Introduction

North Mahyar plain in Isfahan, is one of the plains which has confront water crisis. In
these circumstances, attention to the capacity of the resources and proper management is an
important issue to pass this condition. Chitsazan et al. (2013) noted that artificial neural
network is able to figure out the relation of hydrologic parameter. Also, this tool can be used
in water resources management (Coppola et al., 2005). Therefore, by applying artificial
neural network, water-table data and cropping pattern in plain, three land-use scenarios were
designed. Water table was simulated for water year of 2008 with one-layer network,
Levenberg—Marquardt algorithm, and three functions in MATLAB_R2012a. Water table
map was prepared by using simulated water table in ArcGIS 10.2, and zoning was performed
according to the costs of water pumping. Results showed that 61-86 percent of the plain in
all three scenarios had medium limitation. Also, using different management in field like
fallowing and planting low-water use crops caused 3 and 5 percent increase in acreage of
"without limitation" lands, respectively.

Methodology

Mahyar plain which is located in Isfahan province, was considerd as a pole of agriculture but
in recent years due to the lack of water it encountered some problems. It has about 7486
hectars of agricultural land which needs water. According to the data gathered from related
organisition and Penman-Monteith FAO method evapotranspiration of the mentioned
agriculture was calulated. In this part three senario were considerd: 1) the natural crop
pattern of study area, 2) increasing fallowing in each year, and 3) planting low-water use
crops. Therefore, water demand was calculated according to these scenarios.

By utilizing land use map, satellite picture, DEM map, meteorological data, and 13
observation wells’ data of the study area, groundwater level was estimated.

In artificial neural network model by try and effort method in MATLAB the best training
method was identified. Training parameters in this section were meteorological date like:
average temperature and precipitation of three months, evapotranspiration, and relative
humidity. After training the network by different scenarios and the Levenberg-Marquardt
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algorithm the single layer network and three functions of Logsig, Tansig, and Radbais were
used. The most suitable function was chosen according to the correlation coefficient and
mean square error and water table was simulated for water year of 2008.

The classification of water table maps was performed according to the groundwater depth
and pumping cost. Consequently, four classes were produced: without limitation, low
limitation, medium limitation, and high limitation.

In the next step by help of ArcGIS software, the results of simulation were changed to maps.
This work was performed by Kriging method on the base of mean error and root mean
square error. After geostatistical analysis the area of each class was calculated.

Results and Discussion

In table 1 consumed water in each scenario is presented. Simiulation of water table showed
that the second and third scenario consumed less water than the first scenario. Second and
third scenario consumed about 11 and 2 percent less water than the first one. Results
indicated that in spring and summer, “without limitation™ class area is more in second and
third scenario than the first one, while “medium limitation” class is decreased in these two
scenarios. Generally, in the whole year the third scenario is better than others. In this
scenario 0.74, 23, 63.29, and 12.95 percent of the study area is belonging to the without
limitation, low limitation, medium limitation, and high limitation classes, respectively.
Therefore, in this region it is suggested to limit the farm land and let some area of each land
to be as fallow land, and by this approach water resources, and water demand proper
management is more probable. Eventually, it was illustrated that the combine use of artificial
neural network and ArcGIS is a strong tool for water management and specifying crop
pattern.

Table 1- water consumption in each scenario

Scenario Water consumption (Mm?®)
1 252
2 225
3 246

According to the Co/Co+C index, water table parameter had spetial corrolation in this region.
Also in this study, Kriging method was the best method for interpolating the data. You et al.
(2014) said that this method is the most accurate method for this purpose, too.

According to the water table map, from west to the east part of the study area, degree of
limitation increases. Hence, in east region it is more important to manage the water use. In
all scenarios, few percentage of region is belonging to the “without limitation” class. In
addition, by changing the crop pattern, the area percentage of “low limitation” is increased in
second and third scenario and “medium limitation” area is decreased. Also, in these two
scenarios the area of “high limitation” is increased. It seems that in this region it is better to
change the land use according to the water resources that are available in the study area. For
example, it isn’t necessary to plant all the land and it is better to let some region as fallow.
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Conclusions

In this study, by applying artificial neural network, water-table data, and cropping pattern
in plain three land-use scenarios were designed. Water table was simulated for water year of
2008 with one-layer network, Levenberg-Marquardt algorithm, and three functions in
MATLAB_R2012a. Water table map was prepared by using simulated water table in
ArcGIS 10.2, and zoning was performed according to the costs of water pumping. Results
indicated that 61-86 percent of the plain in all three scenarios had medium limitation. Also,
using different management in field like fallowing and planting low-water use crops caused
3 and 5 percent increase in acreage of "without limitation™ lands, respectively.
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