s’a Arid Regions Geographic Studies

Homepage: jargs.hsu.ac.ir ISSN: 2228-7167

Hakim Sabzevari University

The assessment of land diversity (Geodiversity) for Binalood
Mountains

Leila Goli Mokhtari®®*® | Abolghasem Amirahamdi? | Rahman Zandi?| Maliheh
Ganjinia*

1. Corresponding Author, Department of Climatology and Geomorphology, Faculty of Geography and
Environmental Science, Hakim Sabzevari University, Sabzevar, Iran. L.Mokhtari@hsu.ac.ir
2. Department of Climatology and Geomorphology, Faculty of Geography and Environmental Science, Hakim
Sabzevari University, Sabzevar, Iran. amirahmadil388@gmail.com
3. Department of GIS and RS, Faculty of Geography and Environmental Science, Hakim Sabzevari University,
Sabzevar, Iran. Ramanzandi@gmail.com

4. Department of Climatology and Geomorphology, Faculty of Geography and Environmental Science, Hakim
Sabzevari University, Sabzevar, Iran. ganji8290@gmail.com

Article Information Abstract

Aim: This research aims to identify, interpret, and evaluate the elements of
geodiversity to organize specific areas and the whole earth and coordinate
conservation or efficient management.

Vol: 14 Materials and Method: This research is descriptive and analytical and uses
quantitative and statistical methods and remote sensing to study the role of
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morphometric and geological factors and climate as the main parameters in
P: 24-41 forming and expanding geological diversity. Dividing Binalood Mountains
S ad - 9. into northern and southern slopes, we have separately assessed them using
gl 2022-02-10 Benito-Calro et al.'s (2009) qualitative assessment method. Comparing
Revised: 2022-05-08 roughness density indices (PRD), Simpson roughness index (SIEI) and
. ne. Shannon (SHEI), Shannon diversity index (SHDI), and Simpson (SIDI), we
MO 2022:05-31 got some results about the northern and southern slopes of Binalood
Published: 2023-08-23 Mountain.
Finding: The amount of calculated indices for southern slop is as follows;
roughness density indices (PRD) is 0.0025, Simpson diversity index (SIDI)
is 0.6, Simpson roughness index (SIEI) is 0.81, and Shannon diversity index
Keywords: (SHDI) is 1.5 and Simpson roughness index (SHIE) is 0.76.
o Geodiversity Conclusion: According to the findings of this research, the difference in
e SIDI indices between the two slopes is very small, but due to structural form and
e SHDI stratigraphic situation and the effect of secondary factors, the southern slopes
e SIEI of Binalood Mountains have higher geodiversity than the southern slopes.
e SHEI The results show that based on comparing the northern and southern slopes
o Binalood Mounta of Binalood mountains with the five geodiversity indices, the contribution of

geological factors was more than the morphometric and climatic factors.

Innovation: In this research, mountain geodiversity has been investigated
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Extended Abstract

1. Introduction

Some assessment methods have emerged in recent decades, focusing on different goals, such as geological
heritage assessment for management and conservation or for tourism and education. In promoting
sustainable management of natural systems, geodiversity indexing and mapping techniques are essential
for a comprehensive and integrated ecosystem approach. Moreover, indexing and mapping of geodiversity
are essential for tourism development. From another perspective, Geodiversity is very important for
managing preserved areas promoting geological heritage, particularly geomorphological heritage. Iran has
a wide range of geological and geomorphological sites, but studies related to geodiversity and geo-tourism
have recently been considered and are in the early stages of development. Sanaei et al. (2013), Moradi
(1393), Zanganeh Asadi et al. (2015), Zanganeh Asadi et al. (2016), Shayan Yeganeh et al. (2016) presented
new and quantitative methods in the evaluation of geomorphosites in Iran. Goli Mokhtari et al. (2017 and
2018), Sistani Bedoui et al. (2022), and Salehipour Milani et al. (2022) have calculated and analyzed
geodiversity and prepared a map to calculate quantitative geodiversity indicators. Binalood Mountains
Geodiversity requires identification, management, and planning to prevent degradation in vulnerable areas.
Increasing knowledge of the geological diversity of the region can provide useful information about the
management of geomorphological heritage and how to protect it better.

2. Materials and Methods

This research was conducted using descriptive-analytical, quantitative methods, and GIS statistical analysis.
In order to analyze the geodiversity of the study area, the researcher utilized geological maps with a scale
of 1: 100,000 prepared by the Geological Survey to prepare the geological layer and digital elevation model
(DEM) of the area with an accuracy of 30 meters. The morpho-climatic layer was also prepared from the
climatic classification layer of Iran with a scale of 1: 100000 by the De Marton method. After preparing the
morphometric and morpho-climatic geological layers, the final layer is obtained by overlapping the above
layers and preparing the overlapping raster layer in the Geographic Information System (GIS).
FRAGSTATS software was used to analyze the spatial patterns of the geodiversity classified map after
converting the final layer to ASCII format. Classification operates at three levels of information (individual
area of a map unit), class (a map unit), and landscape (map or mosaic). Finally, the five geodiversity
indicators, which include the roughness density of each piece (PRD), Simpson diversity coefficient (SIDI),
Simpson roughness coefficient (SIEI), Shannon diversity coefficient (SHDI), Shannon roughness
coefficient (SHEI), were calculated.

3. Results and Discussion

The amount and development of Binalood mountains' geodiversity is influenced by geology, tectonic,
climate geomorphology, and other secondary factors (vegetation, soil, drainage, etc.). According to the
factors mentioned above, the classification of effective parameters in the geodiversity of Binalood
Mountains has been evaluated quantitatively by Benito-Calvo et al. (2009) method. According to the
calculations and the study of the parameters mentioned earlier, the southern slope of Binalood Mountains
includes 19 types of geodiversity in terms of Geological parameters, while its northern slope includes 13
types. The southern slope is rougher than the northern one; consequently, the southern slope gets a higher
score in the five geodiversity indicators. The Roughness Density Index (PRD) is 0.011, Simpson Diversity
Coefficient (SIDI) is 0.85, Simpson Roughness Coefficient (SIEI) is 0.9, Shannon Diversity Coefficient
(SHDI) is 2.28 and Shannon Roughness Coefficient (SHEI) is 0.77. The following results were obtained in
calculating the quantitative indices of morphometric parameters; Roughness Density Index (PRD) was
0.0028, Simpson Diversity Coefficient (SIDI) was 0.77, Simpson Roughness Coefficient (SIEI) was 0.93,
Shannon Diversity Coefficient (SHDI) was 1.55, Shannon Roughness Coefficient (SHEI) was 0.86. With
a slight difference, morphometric parameter shows more geodiversity. This small difference is due to the
formations' older age and the higher drainage density of the northern slope compared to the southern slope
of Binalood mountains. Combining three layers (geology, morphometric, and climatology) and calculating
the quantitative indicators of the final layer in FRAGSTATS software, it becomes clear that the southern
slope is less than the northern slope but has a higher rank in terms of quantitative geodiversity indicators.
Roughness Density Index (PRD) was 0.0025, Simpson Diversity Coefficient (SIDI) was 0.6, Simpson
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Roughness Coefficient (SIEI) was 0.81, Shannon Diversion Coefficient (SHDI) was 1.5, and Shannon
Roughness Coefficient (SHEI) was 0.76.

4. Conclusions

The use of new quantitative methods of geodiversity evaluation, including the method used in this study,
can help researchers achieve this important. Another advantage of using this method (Benito-Calvo et
al.,2009) is the availability of its input data, and by increasing the accuracy of the data, the identification
and evaluation of geodiversity will be done with greater accuracy. Binalood Mountains Geodiversity must
be identified, managed, and planned to prevent degradation in vulnerable areas. The increase of knowledge
in the geological diversity of the region can provide useful information about the management of
geomorphological heritage and how to protect it better. The index differences in the two slopes are very
small. The southern slopes of the Binalood Mountains have a higher geodiversity than the northern slopes
due to their structural and stratigraphic status and the influence of secondary factors. Due to the younger
southern slope and greater diversity of the formation and the amount of slope, height, roughness, and degree
of curvature compared to the northern slope, the wetter climate has increased the diversity index and the
development of various shapes in the southern slope.
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