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Table 2. Area of land use in 1987 and 2015
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Table 5. Parameters related to water level variogram models
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Table 6. Statistical specifications of groundwater levels for users in 1987
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Table 7. Statistical specifications of groundwater levels for users in 2015
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Abstract

Background and Objective Groundwater is the most
important source of fresh water in the world. Drinking
water for two billion people is supplied directly from
groundwater and is used to irrigate the world's largest
food supply. Improper harvesting of groundwater
reservoirs has led to the fact that the amount of feeder
feed is not responsive to harvesting and the
groundwater level has dropped. The drop in
groundwater levels has led to problems such as drying
up water wells, declining river and lake discharge,
lowering water quality, increasing pumping costs and
water extraction and land subsidence. Awareness of
water level changes is necessary to understand the
status of groundwater aquifers and their optimal
management. By assessing groundwater level
fluctuations, it can be used to manage water resources
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One of the major applications of remote sensing is the
detection and determination of land use changes.
Using remote sensing, it is possible to study and
identify various phenomena. The aim of this study was
to investigate the effect of different land use on
groundwater using interpolation geostatistical methods
as well as object-oriented classification methods for
land use mapping.

Materials and Methods Ardabil plain is a
mountainous plain located in northwestern Iran and
east of the Azerbaijani plateau. The plain covers an
area of 990 km? among the highlands around it and in
terms of political divisions includes parts of the cities
of Ardabil and Namin. The data used in this study
included a Landsat 8 satellite image of the OLI
surveyor for the 2015 land use map, as well as a
Landsat TM 5 surveyor for the 1987 land use plan.
Also, in this study, the groundwater depth data of 43
piezometer wells in Ardabil plain were used. In this
research, after preparing the statistics of piezometric
wells, the data reconstruction method was used to
eliminate the deficiencies in the study data.
Reconstruction, which was used only to correct
deficiencies in the data, is an interpolation method
performed by the Neural Power software (based on the
artificial neural network).
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To normalize the data, logarithmic transformations
were used in SPSS and GS' software was used for
geostatistical analysis. ENVI software was used for
atmospheric and radiometric corrections and ArcGIS
software was used to extract the layer map.

Results and Discussion The largest area in 1987
belongs to the irrigated agricultural class with an area
of 51840 hectares. The second area belongs to the
rainfed agricultural class, which has the largest area
with 48,790 hectares. The smallest area also belongs
to the use of water with 88.65 hectares. Looking at the
uses of 1394, the results showed significant
differences in such a way that the use of irrigated
agriculture with 10.17 hectares has increased
significantly compared to 1987. After extracting the
land use change map to select the best intrusion model
from among the various models, all models were
evaluated and only the models that were more
accurate than the other models were selected. The
highest average water level was recorded in 1987 for
agricultural agriculture and the lowest average water
level was recorded for the forest area. Considering the
land use map and the groundwater level map of 1394,
the above analysis is confirmed and as it is known, the
highest average water level this year belongs to the
use of irrigated agriculture with 20.17 meters and the
lowest average recorded water level is related to the
use of the forest is 11.45 meters. Compared to 1987,
water use has had a decrease in water level, which has
reduced the water level of dams and also reduced the
volume of water in rivers and even dried up several of
these rivers. After water use, one of the most
interesting uses that need to be analyzed and the
reason for its search is the use of irrigated agriculture.
This land use has the highest water level drop in 1987
and in 2015 it has faced the highest water level drop.
The reason can be attributed to the over-harvesting of
groundwater for irrigated crops that need more
irrigation. Due to the fact that the Rain-fed crops in
the study area are mostly wheat and do not need water
or needless, but the amount of groundwater level in
2015 compared to 1987 has been accompanied by a
significant decline. The use of pastures in 2015
compared to 1987 has dropped significantly, which
indicates the critical situation of groundwater and
excessive use of these resources.

Conclusion In this study, in the first step, in order to
classify and then examine the changes that occurred in
a certain period of time in the study area. In order to
classify the relevant images, An object-oriented
classification method was used in eCognition software
and the relevant outputs were extracted in ArcGIS
software. Evaluation of classification accuracy for
2015 has a very high accuracy so that the overall
accuracy and coefficient of the extracted Kapa at the
highest possible level, the overall accuracy of 100%
and the coefficient of Kapa 0.99 and for the year 1987
was extracted with less accuracy and general accuracy
for In 1987, 98% and the Kappa coefficient was 0.95.
After extracting the land use change map to select the
best intrusion model from among the various models,
all models were evaluated. Due to ME and RMSE
values, the curing method has higher accuracy than
other methods. Among the various modes of the
curing method, the Gaussian model has the highest
accuracy. According to the results, the most changed
use in this area has been the use of pastures in
irrigated agriculture and Rain-fed agriculture. This
change shows that the increase in the use of irrigated
agriculture and Rain-fed agriculture in this area has
been accompanied by a decrease in the use of
rangelands, which indicates the destruction of
pastures. According to the groundwater level map, the
highest average water level was recorded in 1987 for
irrigated agricultural use and the lowest average water
level was recorded for the forest area. Also, the
highest average water level in 2015 belongs to the use
of irrigated agriculture with 20.17 meters and the
lowest average recorded water level is related to forest
use with 11.45 meters. One of the interesting uses that
need to be analyzed and the reason for its search is the
use of irrigated agriculture. This land use has the
highest water level drop in 1987 and in 2015 it has
faced the highest water level drop. The reason can be
attributed to the over-harvesting of groundwater for
irrigated crops that need more irrigation. In general,
all uses in 2015 compared to 1366 have faced a
decrease in water balance. As a result of these
changes, farmers have made more use of groundwater
resources, which has led to a drop in groundwater
levels over a 28 years period in the study area. This
overuse is enough to reduce the average level of the
plain by 4.9 meters during the mentioned period.

Keywords: Groundwater, Land use, Geostatistical
methods, Object-oriented classification
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