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Obijective: The purpose of the study is investigating one of the supporting services of the
ecosystem, called habitat quality, and to assess the spatial vulnerability of natural
landscapes in the city of Khorramabad using the INVEST habitat quality module.

Methods: To achieve this objective, it is essential to identify the sources of threats, the
relative weight of each threat, the maximum distance of its effect in space, the types of
habitats, and the sensitivity of each to the source of the threat. In addition, one of the most
important inputs of InVEST is the land use/land cover (LULC) of the study area. The
Local Climate Zone classification method has been used for the creation of this map.
Finally, the model generates spatial distribution maps of habitat quality and degradation
across the landscape by combining LULC and different threat sources.

Results: The findings indicated that the city, airport, and highway factors are the most
destructive threat factors to all habitats with an average score of 0.51, 0.345, and 0.33,
respectively. Compared to other LULC, water, dense trees, and scattered trees suffered the
most destruction, with sensitivity ratings of 0.47, 0.39, and 0.36, respectively. The results
also revealed that habitat quality in Khorramabad is at a medium to low level, and the
habitat quality is in very good condition in only 3% of the landscape area.

Conclusions: Overall, the results of this study indicated that the habitat quality within the
city of Khorramabad is in an unfavorable condition due to various threatening factors and
requires conservation attention and planning.
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Introduction

Habitat quality is a supporting service of the ecosystem, and refers to its capacity to provide
suitable conditions for individual and population persistence (Hall et al., 1997; Hong et al.,
2021). Habitat quality is critical for maintaining ecosystem balance, creating diverse, near-
natural habitats, and promoting constructive symbiotic interactions between people and
nature. This has become a key focus in urban ecology. According to previous studies, the
most common method for analyzing habitat quality based on ecological indicators is the
Integrated Valuation of Ecosystem Services and Tradeoffs (INVEST) (John et al., 2019;
Lanfredi et al., 2022). This study utilized the INVEST Habitat Quality Module to assess the
spatial vulnerability of natural landscapes as well as the variability and rate of habitat quality
in the urban region of Khorramabad (Iran). Khorramabad County's diverse habitats, driven by
its favorable climate and location, enhance regional climate quality. However, rapid
urbanization and uncontrolled expansion (Hataminezhad et al., 2022) have encroached on
agricultural lands, leading to problematic urban spaces. This has resulted in economic, social,
and environmental instabilities (Lalehpour et al., 2022).

Methods

One of the most important inputs of INVEST for the valuation of different ecosystem services
is the land use/land cover (LULC) of the studied landscape. In this study, this map was
prepared for the year 2022 based on the Local Climate Zone (LCZ) classification method
(USGS, 2022). In addition to the LULC map, INVEST requires threat factors, the weight of
threats and their maximum impact distance, as well as habitat types and the sensitivity of each
habitat to threats. After data collection, INVEST modeled the rate of habitat quality and
degradation in the studied landscape using layers of human threats and land condition
changes. In this study, agricultural areas, urban settlements, airports, highways, and secondary
roads were considered as threat factors. To analyze habitat quality and degradation, the threat
factors of the study area were determined based on related research and expert opinions.
Subsequently, the relative sensitivity of each LULC category to the threat factors was
determined, ranging from 0 to 1, where 1 denotes high sensitivity.

Results

Habitat quality in the Khorramabad region is influenced by several factors, with LULC
changes being the most significant. However, it should be noted that the LULC in an urban
area is influenced by the type of topography, soil, climate, etc., and the physical expansion of
the city changes with the change in each of these factors. The spatial distribution of vegetation
in the region suggests that rainfed farming dominates over 240 square kilometers of the
surveyed area, covering 47% of the eastern portion of Khorramabad's urban area. The
mountains also cover 239.44 square kilometers (equivalent to 46%) of the study area,
resulting in the spread of various forest types on the western side of Khorramabad. The results
indicated that the most destructive threat to all habitats was the factor relating to the city, with
an average score of 0.51. This is followed by the airport and highway with values of 0.345
and 0.33, respectively. In contrast, water, dense trees, and scattered trees have been subject to
the greatest destruction compared to other habitats, possessing sensitivity scores of 0.47, 0.39,
and 0.36, respectively. After assessing the sensitivity of habitats and weighting the threat
factors, two spatial distribution maps were created to display the quality and destruction of
habitats in the present landscape. The study findings revealed that the majority of the studied
area (68%), lying east of Khorramabad, had very poor habitat quality, as indicated by the
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spatial pattern of habitat quality changes. The LULC map defines this region as having non-
habitat covers consisting of bare rocks or paved and lightweight low-rise structures, weak
habitat consisting of bare soil or sand, and some scattered open low-rise habitat cover with
dense trees. In 12% of the study area, the habitats exhibited favorable quality conditions.
These areas are covered with dense and scattered trees, Sparsely Built and Open Low-rise.
The assessment of habitat degradation revealed spatial inequality in the studied area. The
highest degree of degradation, amounting to 0.142, was observed in the southwest of
Khorramabad, where the lake formed. Following water bodies, dense forest habitats were
ranked second, with degradation rates ranging from 0.046 to 0.08.

Conclusion

The results revealed that the most destructive threat factors to all habitats in the surveyed zone
were city, airport, and highway, with average scores of 0.51, 0.345, and 0.33, respectively.
Water, dense trees, and scattered trees also experienced the greatest degree of destruction
compared to other LULC, with sensitivity scores of 0.47, 0.39, and 0.36, respectively. In
addition, with regard to the weight of the impact of threat factors, urban settlements and
agricultural lands registered the highest values. The outcome of this issue will result in
irreparable damage to the ecosystem of this region in the coming years. Overall, the results
suggest that 1: habitat quality in Khorramabad is of medium to low standard, with only 3% of
the study area showing favourable conditions (0.66-0.96). 2: Threat factors affect habitat
degradation in different ways, with the highest degree of degradation (0.142) occurring in the
southwest where the lake is located. In light of the findings of this study, it is imperative that
future planning in the Khorramabad region prioritize the curtailment of urban settlement
expansion and agricultural land encroachment. Moreover, the establishment of protected areas
and the implementation of sustainable land management policies are indispensable for the
preservation and enhancement of natural habitats. These measures are not only crucial for the
maintenance of biodiversity but also contribute to the enhancement of the quality of life for
the region's residents.
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