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ABSTRACT

Surface and groundwater resources are of the most important issues in the development of rural
communities. Because in these areas, water resources have a significant impact on economic
development, especially agricultural activities. Meanwhile remote sensing technology and
geographic information system (GIS) are used to prepare extensive and on-time land use maps. The
aim of this study was to study the role of water resources and these challenges on the trend of
changes in rural settlements and in in Sari County. In order to apply the remote sensing technology
in this research, Landsat 8 satellite images were used in 2014, 2017 and 2019 then the radiometric
calibration were done and land use map was obtained for each of the years. According to the land
use map in 2014, 2017 and 2019, agricultural - rural land use in Sari County was 306.25, 290.83
and 300.38 square kilometers, respectively. Also, the results showed that surface and groundwater
resources changes in selected years and the reduction of these resources have reduced the
agricultural - rural land use areas. Therefore, the nnecessity for less dependence of farmers and
rural community on water resources with the creation and development of infrastructure related to
other agricultural activities such as rural tourism and agro- tourism with low dependence on water
resources has been proposed.

Keywords: Surface and groundwater resources, Land use, Landsat 8 satellite, Geographic
Information System (GIS).

Introduction and objectives

The existence of quality water resources is one of the main pillars of sustainable development.
Water resource management leads to the best use of available water and economic, social and
environmental benefits. Nowadays, the protection of water resources and its optimal use has
become an important global issue. Since, there are the many interdependencies between rural and
agricultural development, it is necessary to study the effective elements in improving the
agricultural and rural productive situation. Using satellite imagery to study how land cover changes
over time is an effective solution given the widespread changes in land use and the destruction of
natural resources in recent years. Therefore, geographic information system is an effective way to
manage and analyze spatial data and solve these problems and the combination of this system with
remote sensing technology is effective in achieving sustainable agricultural development. In the
present study, an attempt has been made to study the trend of changes in rural areas and the role of
water resources and related challenges in the process of changes in rural development in Sari
county of Mazandaran province using these new methods.

Methodology

In this research, Sari County was selected as the studied case because of its suitable
geographical extent and many land use changes in recent years. In this county, Tajan basin is the
most important surface water source that the agricultural activities depend on the water regime of
this river. Also, well discharge information in the study area was used as groundwater resources.
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Landsat 8 satellite images were used in 2014, 2017 and 2019 to investigate land use changes in the
study area. The images were pre-processed using ENVI 5.3 and ArcMap 10.2 software, and then
classified based on five uses, including agricultural / rural land, urban residential areas, water areas,
landless vegetation, and forest areas.

Finding and Discussion

Land use maps from Landsat 8 satellite images showed that the water areas that represented the
Shahid Rajaei Dam Lake, water hole and fen had largest area corresponding to it, agricultural /rural
lands have developed and expanded in 1393 in comparison1396 and 1398 in Sari County. Also, the
changes in the Tajan River discharge in 1396 compared to the other two years have been shown to
have decreased due to the decrease in rainfall in 1396. In addition, the information obtained from
the measurement of observation wells in Sari plain indicated that the groundwater level (relative to
sea level) in Sari plain in 1393, 1396 and 1398, respectively — 5.24, -5.16 and -2.4 meter that was
in a lower level in 1393 and 1396 than in 1398.

Conclusion and suggestions

Water, as the most important factor, has a great impact on agricultural production. Also, due to
the dependence of rural settlements development on natural resources, especially water resources,
any change in these resources will have a significant impact on the area of agricultural land and
rural production. Nowadays, remote sensing technology has helped researchers to study land use
changes by providing extensive maps. According to previous research, whenever sufficient water
resources are made available to rural people, the area covered by agricultural-rural land use
increases. Therefore, the following are suggested:

- Basic resources for sustainable rural development should be maintained by taking appropriate
policy, increasing the productivity of production factors, preventing the waste of water resources
and saving surface water.

- Side agricultural activities and reducing the dependence of agricultural products on water
should be developed by selecting suitable crops in each region.

- The plans to be complied to prevent changes in the agricultural land use, which will lead to
physical changes in the village, such as the reduction of rural housing and agricultural activities.
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