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Introduction and objectives
The Asia-Pacific region is increasingly exposed and vulnerable to climate change and weather-related extremes due to rapid urbanization and overdevelopment in hazard-prone, low-elevation mountainous areas. This transformation has led to the conversion of socio-ecological production landscapes (SEPLs) into urban developments, resulting in the loss of agricultural-cultural landscapes, along with declines in biodiversity, food security, and ecosystem services (Ciftcioglu, 2017; Saito et al., 2020). To adapt to this challenge, the Forestry and Nature Conservation Agency, Taiwan has implemented the Taiwan Ecological Network Plan (TENP), which integrates nature-based solutions (NbS) and land use planning while actively engaging local communities and incorporating indigenous knowledge. This initiative fosters the sustainable development of biodiversity conservation, agriculture, and water resource management to enhance SEPLs resilience. This article explores the long-term transformation of SEPLs in metropolitan areas and identifies key determinants. The findings will help decision-makers pinpoint conservation hotspots and develop effective SEPL restoration strategies.  
Methodology
We developed a novel interdisciplinary analytical framework, the Framework of Transformation of Socio-Ecological Production Landscapes and Its Determinants (FTSPLID), which integrated land use transitions with spatial heterogeneity theory (Ntihinyurwa and de Vries, 2020; de Lima Filho et al., 2021). This framework was applied to investigate the transformation of SEPLs and identify the key factors causing their fragmentation. It highlights the trade-offs between urbanization and SEPLs conversion, examining the impacts of land use change, urban planning, transportation, infrastructure, and environmental shifts on SEPLs transformation. The development of FTSPLID incorporated focus group meetings and in-depth interviews to integrate the knowledge and perspectives of key stakeholders. Using data collected from low-elevation mountainous areas in the Taipei Metropolitan between 1981 and 2015, we employed landscape metrics, spatial statistics, and multivariate techniques for data analysis. Through a cross-sectoral and multi-scale approach, our methodology enables decision-makers to explore SEPLs dynamics and assess the role of land use planning and TENP measures in SEPL conservation.
Findings
Landscape metrics analysis revealed that SEPLs in the suburbs of the Taipei Metropolis have become increasingly fragmented and vulnerable, undergoing significant conversion into urban developments over the past 30 years. This transformation has led to the loss of agricultural resources, agro-forestry symbiotic landscapes, and critical ecological corridors, while also exacerbating challenges in water resource management. Spatial statistics analysis indicated that SEPLs conversion into urban developments was primarily concentrated in suburban areas near Taipei City. However, many hillside areas on the city’s outskirts have transitioned from abandoned farmland to mixed forests. Regression analysis results also showed that SELPs converted into urban land use were influenced by population density, terrain conditions, urban development, and land use regulations. Additionally, the long-term expansion of urban planning areas, transportation networks, and infrastructure has played a critical role in driving changes in SELPs.
Significance of the work for policy and practice 
Survey results underscore the trade-offs between urban development and SEPLs conservation. The success of TENP depends on its effective integration with land use planning. NbS offers a promising approach to enhancing synergies, balancing competing priorities, and generating co-benefits between TENP and urban development. Our findings can support decision-makers in identifying key land-use interventions, such as green infrastructure, ecological corridors, habitat conservation, and transportation network design, to optimize resource allocation for sustainable SEPLs management.
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