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Abstract: Climate justice reveals inequitable coping capacity to climate change impacts among 
socially vulnerable groups. As extreme events have become more frequent and intense under climate 
change, increased flooding risks have threatened communities around the world, and the hardest hits 
are the socially vulnerable populations. How can planners assess climate justice and manage 
integrated risks? What is the role of planners for addressing climate justice and enhancing resilience 
of vulnerable communities? Climate justice and risk assessment are aligned to integrate exposure to 
climate change associated hazards (ecological vulnerability), sensitivity (social vulnerability) and 
adaptability (technological vulnerability) assessment. The framework was applied to case studies in 
Michigan, USA, and Tainan, Taiwan. Employing Geographical Information Systems, climate justice 
hotspot in three cities were identified in the Huron River watershed, Michigan, USA. Interviews with 
planners gauging their institutional capacity towards climate change adaptation revealed that 
Ypsilanti is the most climate unjust because of a lack of resources to act on climate change. In the 
case for Rende District, Tainan, Taiwan, the community is identified as one of the most flood-prone 
districts in in addition to a growing aging population of 65 years old and older, which is considered a 
climate justice hotspot. A series of technical interventions were conducted with district leaders and 
residents and demonstrated a range of adaptive capacity among the seniors with various arrangement 
of dwelling unit. Additionally, the leadership to mobilize community-based risk management 
integrating smart technology and residents’ participation in risk management has enhanced their 
coping capacity to climate change-induced flooding. The two case studies implied that planners can 
bridge the gaps between calculated and perceived risks by applying both quantitative and qualitative 
assessment in order to identify and address climate justice in local communities. Finally, the 
community-engaged climate change adaptation with the strength of local leadership and stewardship 
can ensure the long term sustainability and resilience of the community.    

Keywords: climate justice; social vulnerability; integrated flooding assessment and management; 
aging population; Taiwan; USA  

 

Introduction  

Urban planning investing infrastructures for flood mitigation, risk management, and resilience building in the 
communities is urged to integrate climate change planning and prioritize investment to address climate justice 
(Cheng 2019). Socially vulnerable groups (e.g., female, children, the elderly, low socio-economic status, 
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migrant and minority groups, people with special needs) who are likely possessing less coping capacity for 
climate change-induced natural hazards, thus constructing climate justice describing inequitable burdens for 
socially vulnerable people who suffer more under the condition of higher ecological vulnerability as a result of 
climate change impacts (Cheng 2016). Integrated risk assessment incorporating social-ecological-technological 
systems (SETs) vulnerability assessment framework provides a critical tool for assessing complex and wicked 
urban challenges in the built environment under climate change impacts (McPhearson et al. 2016; Cheng 2016). 
Climate change-induced flooding refers to the increased intensity and frequency of rainfall events and 
associated flooding as a result of changing precipitation and temperature patterns under global warming impacts 
(IPCC 2014), which affects hydrological cycles and flooding hazards in the watersheds for local communities 
(Cheng et al. 2017a). This paper applies an integrated climate justice and risk assessment and management 
framework and discusses two case studies in Michigan, USA, and Tainan, Taiwan, to investigate vulnerability 
of place and opportunities and challenges in implementing risk management strategies and addressing climate 
justice in communities.   

Michigan’s Case  

Study Area and Context 

The Huron River watershed drains more than 2,300 km2 covering seven counties in southeast Michigan, USA, 
due west of Detroit. The watershed area has a population about 500,000 across 65 municipalities. Based on the 
previous study, a climate justice index was created based on social-ecological vulnerability assessment (Cheng 
2016). Social vulnerability index was constructed based on Cutter’s method (Cutter et al. 2003) using 33 socio-
economic indicators in 220 census tracts. Ecological vulnerability index was derived from climate change-
induced flooding hazard built upon a hydrological model, toxic and waste facility sites, and water quality 
impaired stream data. The intersection of the high social vulnerability and high ecological vulnerability analysis 
units constructs climate justice hotspots. Three cities were identified as climate justice cities: Ann Arbor, 
Ypsilanti, Wixom. A follow up study was conducted to survey the use of climate justice map information in 
gauging the changing risk perceptions of vulnerability to climate change (Cheng et al. 2017b). Wixom is a 
middle-class and family oriented suburban city; Ann Arbor is where the University of Michigan is located and 
has the highest median household income; Ypsilanti has the lowest income level among the three cities in 2015 
census. The watershed is predominately white (83.5%) while the climate justice cities are more diverse with 
African Americans (29.2% in Ypsilanti and 11.1% in Wixom), Asians (14.4% in Ann Arbor), and Hispanics 
(4.3% in Wixom).  This case study focuses on additional interviews with managers in the climate justice cities.    

Method 

A structured interview of ten questions with managers who oversee long-range planning, public works, and 
sustainability in the three climate justice cities was conducted. The questionnaires include a) responsibility in 
the institution and in relation to climate change planning, b) access to resources for climate change planning, 
implementation, and management, c) equity goals in city’s plans, d) incentives and obstacles to implement 
climate change actions, e) trans-boundary coordination, f) green infrastructure as a strategy for climate change 
planning and its implementation challenges.  

Results 

In general, the three managers revealed several challenges in coping with climate change: 1) the general obstacle 
in city’s operation with a lack of resources both internally and externally and motivation to go beyond day-to-
day tasks, 2) a lack of strong leadership in addressing climate change and equity in long range planning, 3) 
inability to integrate multi-disciplinary tasks across departments, 4) short-term project driven rather than 
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effective way for risk management and disaster relief before upper level government resources would arrive. As 
a result, the accumulated local wisdom from the elderly plays an important role for place-based risk 
management and disaster relief efforts.  

Challenges for technology and resource-intensive strategies  

Implementing advanced technology systems often rely heavily on external resources, which can lead to 
vulnerability to the community once the access to the resources is constrained. An integrated central and local 
government disaster prevention units require sufficient funds, manpower and capacity to coordinate across 
institutional scales and boundaries. In Taiwan’s case, connecting the industry with community and 
governmental resources to facilitate the dispatch from all parties to carry out disaster relief is the key to the 
success of the smart technology system. Finally, the intervention of technology should not be limited to the 
planning of infrastructure and software development. Technology plays an important role in assisting decision-
making across institutional scales and various sectors, connecting individual to national security.  

Strong leadership in building resilience  

It is the leader’s ability to communicate the common goals and motivate the public as well as the enterprises to 
work in collaboration to achievements the common goods. In Taiwan’s case, strong local community leaders 
with well-supported and connected network internally and externally is critical to gain trust and resources 
needed for building community’s resilience. For example, the community leader has effectively mobilized 
community-based risk management integrating smart technology and residents’ participation in risk 
management, which in turn has enhanced the community’s coping capacity to climate change-induced flooding. 
On the other hand in Michigan’s case, a weak leadership leads to a lack of hope and incentives for envisioning 
futures and implementing strategies that can benefit long term suitability and resilience of the community in lieu 
of day-to-day tasks and short-term priority projects.  

Conclusion 

The two case studies implied that planners can bridge the gaps between calculated and perceived risks by 
applying both quantitative and qualitative assessment in order to identify and address climate justice in local 
communities. Finally, the community-engaged climate change adaptation with the strength of local leadership 
and stewardship can ensure the long term sustainability and resilience of the community. 
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