Journal of Environmental Studies
Vol. 49, No. 1, Spring 2023

University of Tehran Pres: Journal Homepage: www.Jes.ut.ac.ir

Print ISSN: 1025-8620 Online ISSN 2345-6922

Modeling the Supply of Habitat Service and Spatial Data Mining of
Hotspots in Arid Ecosystems

Neda Mohammadpour 1@, Fatemeh Jahanishakib ?2®, Zahra Asadolahi?

1. Environmental Science Department, Faculty of Natural Resources and Environmental Studies, University of Birjand,
South Khorasan Province, Birjand, Iran, nedamohamadpour@birjand.ac.ir

2. Corresponding Author, Environmental Science Department, Faculty of Natural Resources and Environmental Studies,
University of Birjand, South Khorasan Province, Birjand, Iran. jahanishakib@birjand.ac.ir

3. Department of Environment and Fishery, Faculty of Natural Resources, University of Lorestan, Lorestan Province,
Khoramabad, Iran, asadolahi.z@Iu.ac.ir

Article Info ABSTRACT
Research Article: Human activities have increasingly threatened biodiversity and habitat services. With the
Research Paper intensification of fragmented habitats has affected their quality. In this regard, it is necessary
to know the spatial pattern of habitat hotspots because it, in turn, causes environmental
Article history: sustainability. In present research, habitat quality modeled in arid ecosystems of South
Received 28 May 2022 Khorasan province using InNVEST software based on human threats, impact, distance,
Received in revised from 25  relative sensitivity to threats, and accessibility of habitat sources. Then spatial data mining
April 2023 of hotspots was analyzed using Getis-Ord Gi, Moran and natural breaks methods. Also, the
Accepted 20 May 2023 accuracy assessment of habitat hotspots extraction, through the ROC index, indicated

Publish online 21 May 2023 ~ accuracy more than 80% in the mentioned data mining methods, but the Getis-Ord Gi index
had the highest accuracy (94.5%). The results of the spatial statistics of habitat hotspots
overlapping with the protected areas of the province showed that Kamarsorkh Protected area

K rds: . .

eywo ds . contains the most (91.33%) and the Estand No-hunt area has the least (0.54%) habitat
Habitat quality - . e 0
INVEST model hotspots. Also, some areas of habitat hotspots were |qle_nt|f|ed in free lands (9.34%).
Getis-Ord Gi Therefore, the current protected areas do not cover a significant percentage of the hotspots
Moran index in the free lands, so in sustainable conservation planning, the proposed methodology in
Habitat Hotspots research can apply to change and revise the borders of the protected areas.

Cite this article: Mohammadpour, N., Jahanishakib, F., Asadolahi, Z. (2023). Modeling the Supply of Habitat Service and
Spatial Data Mining of Hotspots in Arid Ecosystems. Journal of Environmental Studies, 49 (1), 33- 49.
DOI: http//doi.org/10.22059/JES.2023.343520.1008322

© The Author(s). Publisher: University of Tehran Press.

&)
@ £ DOI: http//doi.org/10.22059/JES.2023.343520.1008322



http://www.jes.ut.ac.ir/
mailto:jahanishakib@birjand.ac.ir
mailto:nedamohamadpour@birjand.ac.ir
mailto:jahanishakib@birjand.ac.ir
mailto:asadolahi.z@lu.ac.ir
https://doi.org/10.22059/jes.2023.343520.1008322
https://doi.org/10.22059/jes.2023.343520.1008322
https://orcid.org/0009-0000-0267-8868
https://orcid.org/0000-0002-6676-8317
https://orcid.org/0000-0001-7590-9575

Journal of Environmental Studies Vol. 49, No.1, Spring 2023 34

Extended Summary

Introduction

Human activities have increasingly threatened biodiversity and habitat services. With the intensification of
fragmented habitats has affected their quality. In this regard, it is necessary to know the spatial pattern of habitat
hotspots because it, in turn, causes environmental sustainability. Habitat quality refers to an ecosystem's ability to
supply suitable conditions for access to resources for individuals and populations, and it is considered a concept
that allows the identification of habitat hotspots. Ecosystem service hotspots refer to areas that provide large
amounts of specific ecosystem services and are of critical and critical importance for the service in terms of
management. Ecosystem service maps, as outputs of a model, are a powerful tool for the identification and spatial
analysis of hot spots. Spatial analysis is a set of spatial data mining methods that evaluates the degree of spatial
correlation between ecosystem services and identifies its statistical significance. One of the applications of spatial
data mining is to identify habitat hotspots to identify priority protection areas. Therefore, the purpose of this
research is to model habitat services with the INVEST model for the first time in South Khorasan province, as well
as to evaluate the quality of habitats in the province to identify the priority protection areas and introduce the
habitat hotspots of the province with spatial data mining methods.

Materials and Methods

The study's research area is the province of South Khorasan has seven protected areas, three wildlife refuges, and
six no-hunting areas. This province contains a range of habitats that support an abundance of species in arid lands.
In the present research, habitat quality was modeled in arid ecosystems of South Khorasan province using INVEST
software based on human threats, impact, distance, relative sensitivity to threats, and accessibility of habitat
sources. Then spatial data mining of hotspots was analyzed using Getis-Ord Gi, Moran, and natural breaks
methods. Also, the accuracy of habitat hotspot extraction evaluated and comprised through the ROC index. Finally,
the value of overlaping of hotspots and habitat degradation in the protected areas of the studied province was done
with the Zonal Statistics tool in ArcMap software, in which the average and percentage of hotspots and degradation
in the protected areas were evaluated.

Discussion of Results

Based on the cumulative effect of the total amount of identified threats in the province the map of the degree of
habitat degradation was obtained. At final, the habitat quality map modeled through combining the information of
the types of land use, biodiversity threats and the degree of habitat degradation. The results of the average and
standard deviation of the habitat quality in the cities of the province indicated that in the cities with more density
of pressure and threat, the quality of the habitat has decreased compared to others. Generally, the threats
significantly change the land cover and have a negative impact on the target habitats through ecosystem pressures.
Also, the assessment of spatial distribution patterns of hotspots with the Getis-Ord Gi index indicated the largest
habitat hotspots in the province with a confidence level of 95% in the eastern and western parts of the province.
Also, habitat hotspots with 99% confidence level were not observed in the province, which shows the possibility
of maximum effect of threats to habitat service supply. Also, the accuracy assessment of habitat hotspots
extraction, through the ROC index, indicated accuracy more than 80% in the mentioned data mining methods, but
the Getis-Ord Gi index had the highest accuracy (94.5%). The results of the spatial statistics of habitat hotspots
overlapping with the protected areas of the province showed that Kamarsorkh Protected area contains the most
(91.33%) and the Estand No-hunt area has the least (0.54%) habitat hotspots. Also, some areas of habitat hotspots
were identified in free lands (9.34%). Therefore, the current protected areas do not cover a significant percentage
of the hotspots in the free lands, so in sustainable conservation planning, the proposed methodology in research
can apply to change and revise the borders of the protected areas.

Conclusions

An effective step in sustainable landscape management is to identify homogeneous areas of ecosystem service
supply and integrate the concept of these services in land use planning through spatial data mining approaches.
This can be taken into consideration in redesigning and changing the borders of the conserved areas. On the other
hand, due to the high quality in some areas and the habitat hotspots index, they can be used as corridors or stepping
stone in the habitat ecological network. Also, a management strategy in the most critical habitat areas, i.e. where
there are high quality habitats, but in terms of degradation index, they also include a high percentage, preserving
the unique characteristics of the area through controlling threats and pressures.
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