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Extended abstract

Introduction

One of the suitable areas for flood diversion is the Grabaigan region in Fars
province. Since accurate identification of flood diversion areas makes it
possible to distribute water properly and reduce losses in flood situations,
accurate identification of geomorphological surface features is essential. The
first stage of land surface zoning for various uses is to determine
homogeneous areas of the land surface in terms of geomorphological
properties. In 2008, Minas and Evans used a combination of drawing and
classification methods. In this way, by obtaining the initial zones and fitting
relationships to the zones and determining the degree of fit of the zones with
acceptable fit, the zones are classified.

Materials and methods

Study area: The study area is the Grabaigan watershed, 190 kilometers
southeast of Shiraz, in Fasa County. It is located between longitudes '53 °53
to '57 °53 east longitude and latitudes '35° 28 to '41 °28 north latitude. This
area has an altitude of 1120 to 1160 meters above sea level and is located on
a shallow cone. The area is 36.31 square kilometers. The average altitude of
the basin is 1886 meters.
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Geological characteristics of the Grabaigan plain: Asmari formations of Jahrom,
due to their cracks and fissures, are a good source for storing water. The Grabaigan
plain was formed on a shallow to relatively deep cone. From the point of view of
alluvial deposits, which are in the form of a cone, and play the most important role
in the formation of the aquifer of the plain, the sediments forming the aquifer
change from coarse-grained to fine-grained from the head of the cone to the slope
or its end. (Rahebar et al. 2008). To identify the appropriate location for artificial
feeding, the step-wise and linear basic forms were fitted to the ground surface. For
the above fitting, digital elevation data with an accuracy of 10 meters from the
Mapping Organization was used, and using the surface fitting tool in MATLAB
software, the relationship related to each form was fitted to limited pieces, or
limited windows, of the surface. These windows are selected in such a way that
they have a square shape and, for example, their dimensions are 3 x 3 or 9 x 9. The
degree of fit and the parameters of the fitted form are very important for
determining the suitability of the piece for artificial feeding. To decide whether the
fitted forms are suitable for flood diversion, the RMSE parameter has been used.
Through this parameter, the areas suitable for flood diversion are displayed.

Results

One of the most important issues in the construction of a flood diversion system is
its optimal location, in this study, quantitative zoning of the ground surface was
used using the step-wise basic form. Finally, to determine the areas suitable for
flood diversion, RMSE was used, which is a coefficient that indicates the degree of
fit of the surface to the model, which is shown in Figure (11). The maximum value
of this statistical coefficient is 50.76 and its minimum is zero. According to Figure
(11), the maximum values are related to the surroundings of the erosion zone
(mountainous areas that extend from east to northwest of the study area), and the
minimum values are related to non-erosive areas that include the bottom of the
plain. It is observed that the highest is in mountainous and steep areas with large
elevation differences and the lowest in the bottom of the plain. According to Figure
11, in the mountainous area at the head of the cone area, the values of suitability
score are close to zero, which indicates that these areas due to their high slope and
high erosion are very unsuitable for artificial feeding and are shown in red. As can
be seen in Figure 11, the most suitable classes for feeding are observed on cones
and in the lower parts of the cones, which are seen as strip-shaped and arched
areas. The center of the arcs is almost the tip of the cone. The pattern of class
placement is as follows: blue spots, indicating the very suitable class, are in the
middle and the other classes are arranged in the form of halos or stripes parallel to
the red class border. Plain areas such as the lower parts of the cones are in the very
unsuitable class, the reason being that these areas are horizontal and do not have
the appropriate slope for flood diversion. According to Figure 11, it is clear that
there are also areas on the inner surface of the cones that are in the unsuitable class.
These surfaces are protruding and have a convex surface, and in some cases, these
surfaces also lack.
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