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The urban environment is a complex system composed of the human-environment interactions within the
physical-environmental system. It is constantly at the risk of the recurrent and prevalent flooding events in
densely populated low land neighborhoods. Resilience is crucial to mitigating climate risks; this study ascer-

Riverbank ) ) . tained the retail sector as the basic industry in Meinung with the Locatioti’ Quotient (LQ) analysis; the interactive
Human-environment dimension N . ) . , . . .

Flood risk visualization tools supported and affirmed the retailers’ concentration in the area most prone to flood risk. By
Kaohsitng conducting the semi-structured interviews for 15 key retailers, the study focused on the driver, pressure, state,

impact, and response (DPSIR) framework to assess the knowledge, skills, and network capacity attained from
climate change scenarios and flooding. The measurement of the level of resilience showed that retailers’ focus on
strategic identification of potential weather-related risks and implementation of adaptation plans for each
business's provision of services conformed to place-specificity criteria.

The results indicated that (1) mal-adaptation of mitigation measures focus only on short-term objectives and
overlook long-term and the overall resilience potential; (2) the appropriate tools for resilience strengthening
assessment ascertained the perceived vulnerability; the mitigation relies on knowledge, skill and network ca-
pacity attained from previous experiences; (3) interactive visual tools provided an accurate mean, evaluation,
and implementation of an integrative interface to guide and enhance the process of resilience strengthening; (4)
resilience adaptability from local retailers built an effective way to mitigate flood risks. Finally, further research
issues are identified with an effective resilience strengthening method against climate change.

1. Introduction towards the realm of sustainability {74]. The emphasis is placed on the
scope and the performance of the subjects, objects, and systems under

Recent studies on global disaster incidents indicated that more changing boundary conditions {$9] restricted to the urban constraints.

people are being affected by flood than any other type of disaster [58];
further assessment has estimated between 1996 and 2015, more than
528,000 people died worldwide and losses of US$ 3.08 trillion (in PPP)
were incurred as a direct result of almost 11,000 extreme weather
events [8,32,49,54,98,105,106]. These risks have urged communities to
strive to adapt to the impacts of floods and reduce their vulnerability
through mitigation measures such as physical barriers, retention basins,
and early warning systems [1,3.108]. Other measures such as ways to
enhance the flood mapping techniques and improve understanding of
the global flood hazard [33,871, exposure {43}, and vulnerability
{50,921 to achieve process-based modeling of river flood risk at a global
scale under present and future are used to strengthen the flood resi-
lience in urban system.

Multiple concepts are attached to resilience. As a component of the
process of mitigation in climate change, resilience is more inclined
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Previous research primarily focused on changes in epistemic beliefs as
people accepted climate change as a physical reality {77} in the context
of resilience strengthening. Resilience is built on the perception that
incorporates a vast range of contemporary risks { 251. Consequently, the
concept has a long and multidisciplinary history {111}; it assumes that
the ability of a system, community, or society is present to pursue its
social, ecological, and economic development. On the contrary, its
growth objectives are met while its disaster risk of time is met in a
mutually reinforcing way {57.591.

No consensus exists now on how to measure resilience
{11,26,42,45,75]. Experiences of an extreme weather event might make
climate risk more cognitively available or salient in peoples ‘minds. A
number of indicators were developed for assessing the regional disaster
resilience [28.109]. The impacts of climate change are experienced
locally {18,481, The United Nations Framework Convention on Climate
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Strengthening the Resilience of Urban Retailers towards Flood Risks - A Case
Study in the Riverbank Region of Kaohsiung City-Journal of Disaster Risk
Reduction
HHTEXRLZNARBIEN-DaEmdRzEAS
This study ascertained the retail sector as the basic industry in Meinung with the
Location Quotient (LQ) analysis; the interactive visualization tools supported and
affirmed the retailers' concentration in the area most prone to flood risk. By conducting
the semi-structured interviews for 15 key retailers, the study focused on the driver,
pressure, state, impact, and response (DPSIR) framework to assess the knowledge,
skills, and network capacity attained from climate change scenarios and flooding. The
measurement of the level of resilience showed that retailers’ focus on strategic
identification of potential weather-related risks and implementation of adaptation
plans for each business's provision of services conformed to place-specificity criteria.
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Exploring the Flood Resilience Thinking in the Retail Sector under Climate
Change: A Case of an Estuarine Region of Taipei City-Sustainability Journal

The aim of this case study was to contemplate sustainability from the perspective of
flood resilience that focuses on environmental problems and solutions. The study
provided insights into retailers’ resilience thinking regarding the flood-prone Shetzu
Peninsula in Taipei City. The study discussed that, in the face of climate change,




maladaptation, interactive visualization models for communicating flood risks, and
place attachment are key issues to increase flood resilience under climate change.
The introduction of adaptation interventions in terms of urban resilience as a part of a
comprehensive strategy helps to manage the impacts of climate change towards
urban sustainability.

Well-being, Health and Urban Coherence- Advancing Vertical Greening

Approach toward Resilience: A Design Practice Consideration-Journal of

Cleaner Production

The approach for urban coherence requires a rigorous and comprehensive
understanding of available adaptive practice toward resilience and sustainability in the
urban centers. We ascertain that this calls for swift restorative actions to amend the
ecology damages with the incorporation of ‘greening’ elements as available methods
of environmentally sensitive, innovative practices in bridging the fields of ecology,
horticulture, architecture and environmental tools to the natural restoration of the
urban damages, hence the purpose of this study. ’

The theoretical frameworks, including sustainability, resilience, adaptive practice, may
be helpful when considering urban resilience. We suggest that all of the considerations
should cooperate through the practical implementation. Given this, design
consideration to vertical greening for urban sustainability may be categorized as those:
(1) the enhancement with vertical greening in urban setting, whether in the interior or
exterior environment, can aid in the regenerative role toward the restoration of the
urban ecological landscape; (2) the recent progress on smart building technology
further enhanced the management for comfort, biodiversity and well-being benefits of
vertical greening; (3) ideas and practices permutations of the systemic design
possibilities for vertical greening contribute to the resilience of the urban core; (4) the
outcome focuses on the design thinking process into the practice of vertical greening
aimed for sustainable conscious architecture, advantageous on their potential for
human’s well-being and health, at the same time, being feasible for amelioration of our
urban microclimate condition, opportunity and threats; together, they contribute toward
the sustainability for the future of urbanity.
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The approach for urban coherence requires a rigorous and comprehensive understanding of available
adaptive practice toward resilience and sustainability in the urban centers. We ascertain that this calls for
swift restorative actions to amend the ecology damages with the incorporation of ‘greening’ elements as
available methods of environmentally sensitive, innovative practices in bridging the fields of ecology,
horticulture, architecture and environmental tools to the natural restoration of the urban damages, hence
the purpose of this study.

The theoretical frameworks, including sustainability, resilience, adaptive practice, may be helpful
when considering urban resilience. We suggest that all of the considerations should cooperate through
the practical implementation. Given this, design consideration to vertical greening for urban sustain-
ability may be categorized as those: (1) the enhancement with vertical greening in urban setting,
whether in the interior or exterior environment, can aid in the regenerative role toward the restoration of
the urban ecological landscape; (2) the recent progress on smart building technology further enhanced
the management for comfort, biodiversity and well-being benefits of vertical greening; (3) ideas and
practices permutations of the systemic design possibilities for vertical greening contribute to the resil-
ience of the urban core; (4) the outcome focuses on the design thinking process into the practice of
vertical greening aimed for sustainable conscious architecture, advantageous on their potential for
human's well-being and health, at the same time, being feasible for amelioration of our urban micro-
climate condition, opportunity and threats; together, they contribute toward the sustainability for the
future of urbanity.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

heavy rainfall events have become much frequent. Further, the
2015 UN Global Report on Human Settlements, by the United Na-

Sustainability is a process, not an outcome (Childers et al., 2014),
and includes a normative, socially firm set of implemented targets.
On the advent of a new ‘urban millennium’, it is estimated that by
2050, two-thirds of the world population will be living in the urban
area (UN, 2015), mostly in isolation from Nature. The global ur-
banization process had blazed thru the urban systems expanding
the boundary of densely packed population settlements and urban
infrastructures. Moreover, the fourth assessment report on the
Intergovernmental Panel reported that climate change has caused
the global average temperature during 1995—2006 to increase, and
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tions Centre for Human Settlements (UN Habitat) called for the
focus on the planning of socially inclusive, resilient, economically
prosperous and energy-efficient cities (LIN, 2015). Thus, the stature
of Architecture needs to incorporate innovative ideas and experi-
mentation that explore purposeful design through the incorpora-
tion and redefinition on traditional paradigm into sustainable
urbanism and consider the urban-rural gradients, urban mass and
energy budgets supporting the “ecology of cities” to integrate the
social and natural practices (Revell and Anda, 2014; Pickett et al.,
2016) toward the resilient sustainable urbanity.

Due to the high cost of imported energy cost and heavy
dependence on mechanical cooling practice in Taiwan, the heat
island condition in the urban centers has deteriorated the urban
microclimate environ, causing discomfort to the urban lifestyle
(Hsuet al., 2011; Liao et al., 2015; Peng, 2013; Sun, 2015); the recent




