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Abstract P

There is a close relationship between water tables and geomorphological landforms, particularly fluvial
geomorphology. With the expansion of the relationship among the geomorphology in the majority of
hydrogeomorphology theories, attention has been drawn to the various aspects of the role of landforms in
groundwater potential. The development of this perspective has made it much easier to assess groundwater
potential using geomorphological indicators. One of the most prominent landforms in plains, whose
changes can affect the groundwater table, is the river pattern. In the present study, the morphological
pattern, as well as the length, area, and height of 31 rivers in the central and eastern parts of Guilan Province,
were analyzed, and their effects on the groundwater table were evaluated. Using Landsat 8 satellite imagery,
the extent of alluvial fans and main rivers were determined, and the sinuosity index was calculated. The
rivers were classified into four straight patterns, sinusoidal, meandering and severe meandering. Next, a
groundwater map of the region was created, and by overlaying it with the river patterns, the influence of
river morphology on changes in the groundwater table was investigated. The data was analyzed using
hierarchical, parametric, and non-parametric statistical methods. The results showed that in separated
spatial zones in terms of pattern changes, the greater sinuosity, longer river length, and larger areas
influenced by rivers were associated with higher groundwater potential and shallower water tables.
Additionally, statistical analyses revealed that the relationship between the river sinuosity index and
groundwater depth was non-random, with the water table decreasing as the river pattern shifted from
straight to highly meandering.

Keywords: Groundwater, River pattern, Geomorphology, Potential, Guilan province.

Highlight

- ldentifying the potential of groundwater resources in the coastal areas through the Geomorphological evidence of the
region leads to saving and sustainable management of the groundwater resources in the coastal plains.

- The separation of river patterns in the coastal areas of Guilan province in order to prioritize the management of groundwater
resources creates an effective road map to control the quantitative and qualitative crises of these resources.

Extended Abstract

Introduction

As open systems, landforms tend to maintain a dynamic balance or stability, and this state is sustained as long as
the amount of energy and matter entering the system is equal to the amount of energy and matter leaving it. When
there is a change in the balance between the input and output of an open system, the system strives to reach a new
dynamic balance. The time required to achieve this new balance is considered its transitional state. The duration
of this period depends on the sensitivity of the system. The amount of energy and matter stored in a system changes
according to the amount of energy and matter flowing into it. This change aligns with the increase and decrease in
the amount of input energy and matter. The higher the system's storage capacity, the less sensitive it will be to
changes. If we assume that the water table is a system adjacent to landforms, based on the above-mentioned, it can
be concluded that there is a close relationship between their changes. Therefore, understanding the behavior of
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landforms and the processes that govern them at different spatial scales is crucial for diagnosing and predicting
water tables. For this reason, geomorphologists have entered this field of study and have tried to establish a
relationship between the characteristics of the earth's surface shape and groundwater resources, thereby facilitating
access to these resources. One of the most prominent features in plains is the changes in river patterns, which, in
the current study, has been discussed regarding the role of river patterns in identifying groundwater potential.

Methodology

In order to analyze the data, information from 252 observation wells over the last 13 years, across different seasons,
was obtained from the Iranian Water Resources Organization. Based on this data, the average, historical, and
minimum depths of the groundwater table relative to the surface were zoned according to the influence of the
rivers. Additionally, using Landsat 8 satellite images, the areas of alluvial fans and main rivers were determined.
Finally, the sinuosity coefficient was categorized into four patterns: straight, sinusoidal, meandering, and extreme
meandering, and based on this classification, 31 rivers were identified and mapped. After determining and
estimating the groundwater data, the morphometric characteristics of the rivers and the resulting patterns were also
identified and calculated. In the end, hierarchical, parametric, and non-parametric statistical methods and tests
were applied to assess the influence of the river patterns and the environmental parameters of each pattern on
changes in the groundwater table.

Results and discussion

Out of the total of 31 rivers identified in the eastern part of Guilan province, 76 sections can be distinguished based
on the changes in the appearance of the rivers. These sections are distributed as follows: 5 in straight rivers, 31 in
sinuous rivers, 35 in meandering rivers, and 5 in severely meandering rivers. It is clear that the change in the river's
appearance reflects the morphogenic characteristics of the region and can have a direct relationship with soil
permeability and, consequently, with changes in groundwater levels. To verify this, all the rivers were considered
a system, and each river pattern was analyzed separately. The results showed that the groundwater situation can
be divided into two main clusters based on the depth of the water table. The first cluster contains 11 large rivers,
while the second cluster contains 20 rivers of medium to small length. Most of the rivers in the first cluster are
located in the region's western part, whereas the rivers in the second cluster are generally found in the eastern part.
The maximum depth from the ground surface to the groundwater table is associated with the second cluster, with
an average depth of 7.4 meters. In fact, the water table in these areas is lower and has less potential than in the first
cluster. Although the average sinuosity coefficient in both clusters falls within the meandering or Pichanrodi range,
there is a significant and strong difference of 95%, with the sinuosity coefficient in each cluster being distinctly
different. This demonstrates that when rivers in a region exhibit a strong meandering tendency, the water table
depth is lower and has greater potential.

Conclusion

Given that the river pattern follows the characteristics of soil texture, land slope, river discharge, etc., it can be
said that changes in the morphogenic and morphometric conditions of the region, in addition to changing the river
pattern, also cause changes in the Groundwater pattern, which is discussed in the article. Exploration and
potentialization of Groundwater are very important. Therefore, it can be inferred that in spatial zones separated in
terms of pattern changes, the greater the degree of sinuosity. The groundwater potential is more suitable and the
water table is closer to the ground surface. The results of examining groundwater changes in the area of influence
of each river pattern also confirm this result. Analyses show that the groundwater water table in areas where rivers
with a straight pattern have a high depth than the surface, and in rivers with a sinusoidal, meandering and
meandering pattern, respectively, the extreme depth of the water table reaches its lowest limit. Also, the results of
the data coefficient of determination (R2) show a level of 95%, which indicates a linear correlation of the data and
the non-randomness of this information.
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