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karst geomorphology, Geodiversity describes the natural diversity of abiotic elements in a place. The aim of this study
southwest Lorestan. is to interpret and evaluate geodiversity with emphasis on karst forms in the southwestern region
Iran. of Lorestan. This region includes the basins of the cities of Kohdasht, Romeshkan, Poldokhtar,

and Mamolan. The assessment of karst geodiversity in the study area was carried out using the
Benito Calvo model (2009) including geodiversity indices such as plot roughness density (PRD),
Simpson roughness index (SIEI), Shannon roughness index (SHEI), Shannon diversity index
(SHDI), and Simpson diversity index (SIDI). The results of the five indices of all geokarst in the
region showed that the highest value is related to the Mamolan basin. In this basin, the Simpson
and Shannon roughness indices for geomorphic types were determined to be 0.977 and 0.751,
respectively, and numerical analysis shows that the topographic heterogeneity is very high and
the combination of roughness classes is both high and almost uniformly distributed, and the
Simpson and Shannon diversity rates for geomorphic types are determined to be 0.973 and
4.125, respectively, which in this interpretation from Simpson's point of view, we do not have
the dominance of a specific type and the diversity is high, and the Shannon effective number is
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Introduction

Geodiversity describes the natural diversity of non-living elements in a place. The purpose of this study is to interpret
and evaluate geodiversity with an emphasis on karst forms in the southwestern region of Lorestan province. In Lorestan
and the southwestern study area, due to its geological characteristics and rock type, a large part of its structure is com-
posed of limestone, and as a result of this feature, different karst landforms have been created there. Considering the
appropriate extent of limestone layers in Lorestan province and the study area, rainfall and the presence of water re-
sources that play a significant role in the dissolution and creation of karst forms, it can be said that a major part of
Lorestan's tourist attractions have been formed in karst environments. With the studies conducted, it is clear that a large
number of waterfalls, springs, rivers, caves, valleys, gorges, wetlands, and various karst phenomena, a large part of the
natural attractions of Lorestan that are visited by countless tourists, are karst and have been formed in these environ-
ments. Therefore, it can be said with certainty that if karst and carbonate environments were not located in this volume
and extent in Lorestan province and the study area, an important part of the natural attractions of Lorestan would not
have been created. Considering the above-mentioned cases and the importance of the issue of karst geodiversity in the
study area and also the location in karst formations, monitoring changes in the geodiversity of karst landforms using
various methods is essential.

Methodology

The present study was conducted using 1:50,000 topographic maps of the Iranian Mapping Organization and 1:250,000
geological maps of the Iranian Geological Organization, Google Earth satellite images, digital eleva-tion model,
geographic information system, library studies, and field observations. The study of terrestrial di-versity in the study area
was conducted using the methodology of Benito Calvo's model (2009) including geo-diversity indicators. The research
method is based on analytical and descriptive methods. After preparing the morphometric (TPI), morphoclimatic and
geological layers and calculating the diversity and richness indices for each group, these layers were combined and the
final map was prepared to calculate the five geodiversity indices, which include the density of roughness per piece (PRD),
Simpson's roughness index (SIEI), Shannon's roughness index (SHEI), Shannon's diversity index (SHDI), Simpson's
diversity index (SIDI) and density of roughness (PRD).

Results and Discussion

The results of the five geodiversity indices of all geokarst applied in all four basins showed that in the final layer
(combination and integration of study indices) the highest value is related to the Mamolan basin. In this basin, the
Simpson and Shannon roughness indices for geomorphic types were determined to be 0.977 and 0.751, respectively,
and numerical analysis shows that the topographic heterogeneity is very high and the combination of roughness classes
such as slope, height, etc. are both high and almost uniformly distributed. Also, the Simpson and Shannon diversity
rates for geomorphic types were determined to be 0.973 and 4.125, respectively, which in this interpretation from Simp-
son's point of view, we do not have the dominance of a specific type and the diversity is high, and the Shannon effective
number is consistent with high but more reasonable diversity. In terms of the density of roughness (PRD), the Mamolan
basin shows a number of 0.169, which is medium to relatively low. However, at the same time, the diversity indices
(Shannon, Simpson) are high. Therefore, the quality and diversity of the pattern are important, not just the number; and
the role of lithology and structure diversity, such as (faults and formation boundaries), in creating spatial heterogeneity
has been stronger than the mere density of features. In the second, third, and fourth ranks of this assessment, the Pol
Dokhtar, Kohdasht, and Mamolan basins are respectively.

Conclusions

A quantitative study of geodiversity enhances the understanding of diversity in each unit and makes it possible to rec-
ognize the role of different factors and their degree of importance. Since geologists have been seeking to better under-
stand the earth, access information, and resolve its ambiguities for many years, they have been oblivious to geodiversity
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and have not attached much value to studying geological diversity. By studying the world from the perspective of
geological diversity, a better understanding of the earth's natural resources can be achieved. In this study, four sub-
basins of the counties of Kohdasht and Romeshkan, Pol-e Dokhtar, and Mokhalan were studied based on geological,
morphometric, and climatic criteria, and geodiversity indices (Benito Calvo 2009) were calculated for each of them
with an emphasis on karst. The results of the applied indices in all four basins showed that by examining the geological
situation and the type of formation in the four studied basins, considering that the diversity of the formation in the basins
of Poldokhtar is 10 types, Kohdasht 8 types, Mokhlan 6 types, and Romeshkan 6 types, this in itself determines the high
score of the Shannon and Simpson diversity and roughness indices in the Poldokhtar basin because in the Poldokhtar
basin, the subsoil factor is higher than in other basins in terms of age and variety of geological layers. In the morpho-
metric factor and the final layer of geodiversity, the highest value is related to the Mokhlan basin. In this basin, the
Simpson and Shannon roughness indices for geomorphic types were determined to be 0.977 and 0.751, respectively.
Numerical analysis shows that the topographic heterogeneity is very high and the combination of roughness classes
such as slope, height, etc. are both high and almost uniformly distributed. Simpson and Shannon diversity rates for
geomorphic types were determined to be 0.973 and 4.125, respectively, which means that in this interpretation from
Simpson's perspective, there is no dominance of a specific type and the diversity is high. Shannon's effective number is
consistent with high but more reasonable diversity. Comparison of this study with previous studies showed that Shannon
and Simpson diversity indices in southwestern Lorestan are significantly higher than the values reported in the studies
of Goli Mokhtari et al. (1402) and Asadi Zanganeh et al. (1403), indicating greater richness of the geomorphological
forms of the region. In contrast, Shannon and Simpson roughness indices in this study did not differ significantly com-
pared to the article by Goli Mokhtari et al. (1402), but were lower than those of Asadi Zanganeh. The consistency of
the results of this study with the report of Ghahrudi Tali et al. (2022) confirms the region's position in the area of high
geodiversity. The observed discrepancy could be due to differences in spatial scale and methods of classifying land-
forms. However, it can be said that by examining the world from the perspective of geological diversity, a better under-
standing of the Earth's natural resources can be achieved. Despite the importance of geological diversity in various
dimensions, this phenomenon is under threat from human activities. Therefore, the need to protect geological diversity
is felt, and this is essential for the development of geotourism. Conservation goals and methods should consider the
different elements of geological diversity and appropriate planning should be carried out according to the type of ge-
osites. Management in geotourism and related recreational activities, as well as geoparks, often depends on the type of
geological diversity.
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Figure (1) Location of the study area in Southwestern Lorestan
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Figure (2) Geomorphological map of the study area
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Table (1) Geodiversity indices (Binto Calvo et al., 2009)
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Figure (4) Geology of the study area
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Figure (6) Climatic classification of the study area using the Demartin method
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Table (5): Area of climatic classification of the study area in square kilometers
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Figure (7): Diagram of geodiversity indicators using a combination of three study indicators (geology, climatology, topographic location
index)
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Table (7) Geodiversity indices using a combination of three study indices in southwestern Lorestan
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