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Urban stream daylighting for climate change adaptation: a comparative analysis of Seoul’s transformative Cheonggyecheon and Zürich’s incremental bachkonzept


	
Introduction
The unprecedented 20th century urbanization led to the culverting, hence, the loss of urban streams, severing their urban socio-spatial connections [1]. Arising environmental and climate change concerns prompted the reversal of culverting practices through “daylighting” buried urban streams as nature-based solutions (NbS) to climate change risks [2, 3]. 

Objectives
This study investigates the hitherto unexplored impacts of the loss of urban streams and their daylighting through a cross-national comparative study of two fundamentally different approaches. The first is the mega-project in Seoul (South Korea) that restored a 7km stretch of the Cheonggyecheon stream in 2004. The second is Zürich’s incremental daylighting policy, or bachkonzept, that led to daylighting over 25km of streams since 1988 [3]. This study compares: how Seoul’s transformative and Zürich’s incremental stream daylighting impact their adaptative capacity, and how each approach bears on its respective city’s socio-cultural ecosystem services.

Methodology
The methodology combined archival research, spatial data analysis, visual data analysis, and a systematic content analysis literature review [4]. Firstly, archival research led to historical maps and aerial photos for each of Seoul and Zürich before and after the loss of their urban streams that I georeferenced and digitized using ArcGIS. Secondly, I obtained contemporary GIS spatial data for Seoul (2015) and Zürich (2020). The historic and contemporary maps facilitated an analysis, over time, of the stream’s loss and eventual daylighting on the socio-spatial connections [5]. Thirdly, I conducted transect walks of the daylighted streams in each of Seoul and Zürich that provided a wealth of visual data (through photography) and observations (note-taking) on the urban design interventions and residents’ use of the spaces around the daylighted streams. Lastly, a content analysis systematic review [4] of all peer reviewed sources and professional reports published in English on the Cheonggyecheon and the bachkonzept (72 sources in total) facilitated an in-depth understanding of each city’s daylighting approach.

Findings
The data obtained through the combined methods led to a multi-layered comparative analysis based on transformation’s four criteria and their corresponding eleven parameters, namely: scale (area, length), cost (monetary and non-monetary), time, and structure-function (ecology, hydrology, politics and policy, economy, public inclusion, socio-cultural dimensions, and infrastructure) [6-11]. 

The findings reveal for example that Seoul’s Cheonggyecheon transformative restoration that centred on place making and city branding was disproportionately costly, but with minimal ecological and hydrological benefits. In contrast, Zürich’s incremental bachkonzept that was economically driven by the need to separate clean run-off from the sewage system had profound positive ecological and hydrological impacts. Notwithstanding the scale, cost, and rationale differences, among others, the findings reveal that both interventions are effective NbS measure that contribute to climate adaptation and mitigation, albeit differently.

Significance of the work for policy and practice 
Although stream daylighting is a viable and innovative NbS, the lack of empirical evidence hinders its adoption for climate adaptation particularly, the prevalent perception of stream daylighting  as “disruptive transformation” that is always “financially costly”. This study’s comparison of a transformative mega-project and a series of incremental small-scale interventions – two vastly different approaches to stream daylighting – offers valuable, evidence-based insights for policy and practice are framed around four criteria and eleven parameters, and which often that counter prevalent perceptions. 
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