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A Study on Spatial Management Models for Enhancing Biodiversity in Protected Areas of Seoul
- A Case Study of the Baeksasil Valley Ecological and Landscape Conservation Areas -
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ABSTRACT
This study aimed to propose a spatial management model and plan that reflects the environmental—ecological
and socio—cultural characteristics of protected areas for the proper conservation and use of the protected areas
in Seoul. The study utilized the decision—making program Marxan with Zones, which helped perform efficient
zoning with minimal costs while incorporating the environmental-ecological status. The Backsasil Valley
Ecological and Landscape Conservation Area is designated with a core conservation zone around
Baeksokdongcheon Byeolseoter and a buffer zone, including cultivated areas and watercourses in the upper
valley. The valley, located at the center of a highly urbanized area (Neunggeum Village), and
Baeksokdongcheon, a Scenic Site (No. 36), and the center of the core conservation zone, are major factors
contributing to the high visitor numbers with the associated ecological impacts. Wildlife, including protected
species such as Hynobius leechii and Bombina orientalis, as well as Dryophytes japonicus and Rana huanrensis,
were continuously observed throughout the valley. Particularly, the Hynobius leechii species were present in
t0] =22 2025E MSARIHE various forms, from eggs to adults. The Baeksasil Valley Ecological and Landscape Conservation Area has five
S A (o] Ofsio SRR entry points: Hyeontongsa, Pyeongchang—dong, Bulam-dong, Bukak Skyway, and Neunggeum Village, with
= most visitors entering through Bulam—dong, Inside the conservation area, there are three historical and cultural
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sites: Detached residence site and Pond, Wolam, and the historic locations of Baeksukdongcheon. Except for
Wolam, these sites are accessible by constructed trails, and the areas around Detached residence site and Pond,
with benches and flat terrain, have the highest visitor frequency. The Baeksasil Valley Ecological and Landscape
Conservation Area requires a planning unit method for small-scale urban protected areas, but has not been
well addressed by the existing Marxan with Zones program. The planning units were initially divided based on
the watershed, followed by detailed analysis, which led to the final zoning classification based on existing
vegetation. The mapping indicators selected for the analysis included ecological cost factors, such as Biotope
Index, Distance to Valley Index, Species Index, Usage Index, and biodiversity indicators, such as species
appearance location and species count. The Marxan with Zones analysis resulted in zoning that included core
areas, buffer zones, and cooperation zones. Various zoning scenarios were created by adjusting the core area
percentage to 70%, 50%, and 30%. The analysis revealed that Scenario 2, which set the core area target at
50% or more, was the most optimal in balancing conservation and utilization. By selecting the plan considering
spatial compactness and connectivity cost (CM = 0.1) from Scenario 2, 87.1% of the total Grade biotope area
was included within the core zone. Specifically, 100% of the habitats for legally protected species and natural
valleys, along with 73.8% of the Grade 1 biotope forests, were secured as the core zone (totaling 145,054m?).
After refining and selecting the final plan, core areas were overlapped with the environmental ecological status

to formulate a comprehensive management plan.
Keywords: Biotope, Environmental Ecological Indicators, Zoning, Core Area, Management Plan
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