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Abstract. The current paper addresses the need for making scientific knowledge 

easily accessible, comprehensible, and tailored for citizens, especially in urban-
water habitats, enabling their behavioural change and consequent climate change 

resilience. It proposes a schema that integrates data from different sources and 

highlights their relevance to citizens (aiming to raise their awareness), the impact on 
the citizens’ Quality of Life as well as the way they (will have to) perform various 

activities. Targeted bibliographical research through online digital libraries was 

conducted to capture the scientific coverage and validation of this need. As an 
outcome, the complexity and interdependencies of environmental and behavioural 

health issues growth has been confirmed, and public health programs have begun to 

identify the need for the integration of data from diverse sources. Therefore, the 
proposed schema could be used for enabling better design of public health policy 

making. 
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1. Introduction 

As highlighted by the COVID-19 pandemic [1] there is a pressing need to get a holistic 

approach towards climate mitigation and adaptation pathways, to understand the effects 

of anthropogenic activity in local environments where the marine and urban ecosystems 

are strongly interrelated and drive human activity. This holds especially true for urban 

water systems, e.g., a port-city, where, despite boosting the economy, there is a negative 

impact on the environment, hence the health of residents of the surrounding areas [2,3]. 

Living near the port areas is associated with low socioeconomic status, while the 

environmental pollution caused by port activities increases the risk of developing a 

number of diseases, including heart and lung diseases, as well as increased stress levels, 

resulting in negatively affecting the residential Quality-of-Life levels [4]. 

2. Methods 

Three digital online libraries (i.e., IEEEXplore, PubMed and ScienceDirect) were used 

to identify studies of relevant interest to the topic exploration. Targeted bibliographical 
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research was performed to highlight the different perspectives taken on behavioural, 

environmental, and public health linkage with respect to data contextualisation needs in 

these areas. Our results are hereinafter provided. 

2.1 Bridging the gap between environmental, behavioural public health space 

A key factor that contributes to climate related anxiety (the so-called eco-anxiety) is 

knowing danger is coming but not having any appropriate scripts, skills, or direct agency 

in place to mitigate it [5]. Two of the key messages for policymakers is a) “to enhance 

the personal responsibility for people to behave more climate-friendly by providing 

information about the impact and the consequences of personal behaviour” [6,7] and b) 

to promote and engage on support for neighbourhood and community-level greening [8]. 

Complementary to that and given the current Covid-19 crisis, increased need for 

environmental health services [9] and attention should be given to duty and heedfulness 

of social justice and environmental health issues, in order to eliminate discrimination 

against vulnerable populations [10]. 

As environmental exposures pose an important health determinant [11], public 

health interventions should take into consideration the links between behavioural aspects 

and implementation of health in all policies aiming to improve public health. However, 

given the recent failure of behavioural change approaches given the Covid-19 pandemic 

[12] and the environmental impact yielded by it, approaches like the one presented by 

B.M. Stieb et al [13] should be brought into the spotlight, especially when urban-water 

systems are concerned, as highlighted also by the lack of relevant articles [14]. 

2.2 A suggestion towards a multi-level approach schema 

Considering the different perspectives and the different levels of complexity among port-

cities, we need to take into consideration the micro-, meso- and macro- system 

perspective, including, but not limited to, each port-city’s different governance 

mechanisms, competitiveness, spatial and strategic interdependencies, and economical 

role, complementarily to the Sustainable Development Goals (SDGs). In more detail: 

The micro-level refers to the extraction of relationships affecting the inner systemic 

elements of the port-city. To do so, bringing an advanced behavioural services 

framework for the transition of the port-city actors’ activities using geospatial data 

insights and end users’ input (e.g., a way of analyzing the characteristics of locality in 

urban-water systems can be outlined. The Locality Pattern System [15] or simple 

perception mapping [16] can be applied and adapted in the planning and design 

processes, resulting in future-orientated localities with biodiversity in mind. The 

establishment of these mechanisms will enable and facilitate the inclusion and 

participation of port-city end users in tackling the struggles of their own area (locality 

characterization) and the research-based design of actions that can be implemented at 

different levels (i.e., consumption and lifestyle) for the public health policy makers. 

The meso-level tackles the conflicting nature of port-city by examining the port and 

city entities. Promotion of a constructive and evidence-based dialogue among these two 
systemic elements can be achieved by deploying related services for monitoring air 

emissions, urban built-up and public health footprint of port-city activities (e.g. like the 

ones used in [17] and [18]. These services can provide open, comprehensible, and wide 

access information and recommendations for action to the key users and stakeholders for 

an interactive and meaningful decision-support. 
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Finally, the macro-level examines the interrelation of the port-city as an entity 

located in a global map, therefore it is about promoting knowledge and information 

collection, sharing and management from natural, social, engineering, and maritime 

sciences via a high-level knowledge system, so as to increase the socioeconomic, health 

and climate resiliency of port-city environments in a multidisciplinary and systemic 

approach. Adaptation of existing multi-level frameworks [19–21] will allow a better 

monitoring of the environmental health and behaviour engagement, in accordance with 

the Sustainability Development Goals (SDGs) set for 2030, which point towards 

implementing a sustainable development of the society. 

3. Discussion: The need for data contextualization 

Collecting data and observing biodiversity behaviour in urban-water areas is more than 

crucial for identifying correlations and quantifying the impact of observed changes on 

people’s health. The schema will facilitate the monitoring of the relative active level of 

urban-water system development and the anthropogenic activity levels, including 

industrial and spatial integration to identify and characterize the urban-water habitation 

and correlation factors. A better monitoring of these influencing parameters and action 

mechanisms from a dynamic and regional comparison perspective among the 

heterogeneous flows of actors, assets and structures involved, will test what is already 

known about mitigation and adaptation behaviours being more engaging for citizens with 

high environmental awareness or concern, versus those with lower awareness or concern. 

This will provide the basis for “a breadth of rationales for actions bringing joint 

mitigation and adaptation benefits – and the provision of practical information to help 

citizens modify existing practices” [8]. Contextualizing information about air, water, 

noise and other types of environmental disturbance will reinforce and build on emergent 

insights on the relation between each citizen’s practices (whether they are individuals or 

organizations living and operating in it) and the wider social and cultural context. It will 

also question the extent to which extant social and cultural practices within an urban-

water area may be able to cope with the pace and extent of climate change and its 

consequences on people’s wellbeing. In practical terms, this will lead to a holistic vision 

of the biogeography of the urban-water systems helping to generate prospective 

proposals for localized management and long-term transformation. 

However, data contextualization in this context will not be easy as opposing social, 

political and public health processes have to be faced. As technological progress and 

attractions of urban-water habitats will sustain migration into them, their infrastructure 

will not or hardly be able to keep up with population increase. Crowdedness, 

unemployment, pollution, health and security risks will hinder the pathway towards a 

sustainable development. Therefore, having a holistic view of the urban-water habitat 

elements interactions, strengthening any stabilising interrelations and gaining data 

insights is more than necessary in the operation of the global society system, especially 

for providing the missing feedbacks, meaning the creation of a schema, like the one 

proposed in the current paper, which assists towards the successful coverage of common 

human wellbeing and their micro-, meso- and exo-systemic interests. 
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