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The global climate crisis is intertwined with the global water crisis, which can be summarized as parts of the world having water that is “too much, too little, too polluted”. The first two components dominate the climate change adaptation space, referring to extreme hydrological events like floods (too much) and droughts (too little). However, the final component, ‘too polluted’ is underrepresented in climate change adaptation discourse and more generally, referred to as ‘the invisible water crisis’ due to its neglect (Damania et al., 2019; Hannah et al., 2022). Although there may be many ongoing initiatives to address water pollution, they are fragmented and difficult to locate due to inconsistent terminology and limited visibility in climate discussions.

In this co-creation session, in collaboration with the UNEP convened World Water Quality Alliance (WWQA), we will bring together the community to understand the interactions between water quality and climate change adaptation, and to promote knowledge-sharing and collective action.

Neglecting water quality considerations from climate change adaptation could have severe implications because it is deeply intertwined with equitable and sustainable development, as reflected in several SDGs, e.g., clean water (SDG 6), health (SDG 3), food security (SDG 2), life on land (SDG 15), and economic growth (SDG 8). Polluted water affects the health of millions of people worldwide, associated with a range of acute and chronic conditions. Exposure pathways to health impacts from poor water quality extend Water, Sanitation, and Hygiene (WASH) services, with many associated with ambient water environments like rivers, lakes, and groundwaters. Poor water quality degrades aquatic ecosystems, leading to biodiversity loss, and disrupts ecosystem function, thwarting the ecosystem services they provide, such as resources (e.g., traditional food gathering), habitats, recreation, and spiritual activities. Water security (i.e., the availability of safe, affordable, and sufficient water for people, ecosystems, and industry) depends on both quantity and quality, with pollutants making water unsafe and unsuitable for many uses. 


Whilst the invisible water crisis is a global phenomenon, the impacts of poor water quality are profoundly unequal. Disadvantaged groups, for example people living in low- and middle-income countries or in lower income communities in high-income countries, experience higher exposure to contaminants due to inadequate monitoring and regulation and lack of robust infrastructure. The UN-Water’s 2024 Progress on Ambient Water Quality report underscores these disparities, emphasizing the urgent need for action to monitor and address water quality on a global scale (United Nations, 2024).

Climate change further exacerbates water quality challenges. Increasing water temperatures influence biogeochemical cycles, greenhouse gas production, and ecological processes, and contribute to dangerous algal blooms and severe oxygen depletion in lakes and seas. Larger and more frequent floods can mobilize pollutants from agricultural, urban, and industrial areas, increasing hydrological connectivity and transporting contaminants into areas where people are highly exposed. Droughts lead to low volumes of water in rivers, lakes, and groundwaters, concentrating pollutants to dangerous levels, and forcing reliance on lower-quality sources. Sea levels are rising, causing saltwater intrusion into groundwaters and disrupting coastal ecosystems that can filter water pollution. As well as human systems, ecological systems are suffering, with a quarter of freshwater species at risk of extinction (Sayer et al., 2025). These challenges can be compounded by rapid urbanization and population growth, creating complex risks that are difficult to address.

Effective adaptation to climate related water quality risks is critical to safeguard the lives and livelihoods of millions of people globally, particularly in low- middle-income countries and disadvantaged communities. A diversity of adaptation solutions are emerging all around the world, imagined by citizens, scientists, policy makers, and practitioners. Substantial progress is evident in robust monitoring and information-sharing globally, with a >40% increase in the number of countries reporting water quality data between 2019 and 2024 (United Nations, 2024). These improvements are enabled by rapid advances in sensing technologies and networked data systems which offer new ways to track and respond to pollution in real time. Indigenous knowledge, citizen science and participatory approaches are further enhancing the richness of information and understanding of water quality issues, especially in underserved regions, as well as empowering communities to take action themselves. 

Nature-based solutions hold significant potential for water remediation, and these are beginning to be deployed widely. Wetlands, floodplain reconnection, managed aquifer recharge, urban soil amelioration, and at source green infrastructure (e.g. rain gardens, swales and living roof) can improve water quality while providing co-benefits like biodiversity conservation, carbon sequestration, reduced infrastructure emissions, improved human health and climate resilience. Decentralized nature-based sanitation treatment systems hold promise, particularly in rapidly urbanizing areas. 

Policy interventions are crucial in addressing industrial and agricultural pollution, and in many parts of the world stronger regulations, improved city planning, and enhanced wastewater treatment are reducing contaminants at the source. However, solutions must be based on robust evidence to avoid maladaptation. For example, irrigation with wastewater and aquifer recharge with polluted water can pose health risks if not properly managed. A holistic approach, integrating science, indigenous and local knowledge, policy, practice, and community engagement, is essential to ensure sustainable adaptation to poor water quality while maximizing social and environmental benefits.

This session being held in New Zealand offers a unique opportunity to acknowledge and integrate indigenous perspectives on water quality and climate resilience. New Zealand’s indigenous Māori people have legally mandated roles in water management, central to which is Te Mana o te Wai, a fundamental concept that prioritises the health and well-being of freshwater systems over human uses. Acknowledging these world views is vital not only in New Zealand but also globally, as indigenous communities have long adapted to environmental change through traditional practices. Embracing these perspectives has the potential to deliver more inclusive and effective approaches for water quality adaptation

The aim of this co-creation session is to bring together the community to understand the interactions between water quality and climate change adaptation, and to promote knowledge-sharing and collective action. To do so, we will pursue the following objectives:

1. Benchmark understanding and action: how does the community consider water quality in our research and practice, what actions are we already taking to address it, and in which ways is this supported in processes, policies, and practices?
2. Identify barriers: what hinders progress towards water quality adaptation, why is water quality relatively ignored in adaptation discourse, and how can our community overcome these barriers? 
3. Prioritise impact and outcomes: How can we identify the most critical actions for water quality adaptation, promote solutions that meet multiple outcomes, and ensure we track measurable impact and long-term success? 

The session will overall take the form of a knowledge cafe to reveal and develop collective knowledge. It will broadly track the following agenda:

Context setting 
· Introduction to the session and the themes.
· Explanation of the format of the session, the expected outcomes, and the follow-up.
Breakout sessions 
· Breakout into groups of 5-20 with flip charts, pens, and post-its. Online groups will use a collaborative whiteboard (e.g., Mural or Canva). 
· 10 minutes per question set (above). 8 minutes discussion, 2 minutes feedback (1 group per question set).
· A different 1 or 2 group members lead the discussion for each question set to encourage inclusive participation. 
· Facilitators will take notes on the key themes of the discussions, and flip charts will be photographed. 
Reflection and feedback 
· Open discussion, reflecting on the key takeaways, priorities, surprises, and pathways for continuing the discussion.
· Planning for post-session activities, including a community perspective paper. 

We aim to include a diverse group of participants, including researchers, indigenous knowledge holders, practitioners, policymakers, and community advocates, to foster a rich exchange of ideas. To enable inclusive participation, we suggest a hybrid format with breakout groups and facilitators available in-person and online. 

To enable this, we have ensured that our convening team includes members who will be attending in-person and online. We expect that the session will be suitable for between 10 and 100 people in person with up to 5 breakout groups, and up to an additional 60 participants online with up to 3 breakout groups.
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	PARTICIPANTS

Participant Contributions:
We have assembled a team of eight convenors who:
1. have collaborated on the development of this proposal, 
2. have committed to developing and delivering the co-creation session, and
3. propose to coordinate the production of a perspectives paper to provide a tangible output from the session. All participants in the session will be offered the opportunity to contribute to the paper and be listed as a contributing author.
The convening team includes a mix of researchers, practitioners and policy makers which provides a diversity of input into the design and delivery of the co-creation session, and provides pathways for information transfer and implementation of the session outputs. 

Each of the team have solicited input from colleagues and collaborators and will continue to do so to ensure the participants in the session will reflect, and build on, the diversity of skills and experience in the convening team. We propose a hybrid session, to enable inclusive participation and we have ensured that our convening team includes members who will be attending in-person and online.


Participant 1
Full Name: Ben Howard (corresponding author)
Organisation: Imperial College, UK.
Ben Howard is an environmental scientist with interdisciplinary research interests focussing on water, climate, and society. His research seeks to understand how socioecological systems function and how they are changing, and ultimately what this means for the services, opportunities and risks they represent to society.

Participant 2
Full Name: Martin Neale
Organisation: Puhoi Stour Limited, NZ.
Martin Neale is an independent scientist working on water management in New Zealand. He has led or participated in a wide range of environmental monitoring, research and management projects in government, research and consultancy roles. He teaches environmental management at a postgraduate level at the University of Auckland. 

Participant 3
Full Name: Holly Foreman
Organisation: Safeswim, Auckland Council, NZ.
Holly Foreman is the Safeswim Programme Manager at Auckland Council. Recognised by the World Health Organisation (WHO) for best practice in recreational water quality management, Safeswim delivers real-time water quality information, empowering the public to make informed decisions about when and where to swim. Holly champions strategic partnerships, innovation, and science communication, making complex water quality data accessible.

Participant 4
Full Name: David Hannah
Organisation: University of Birmingham, NZ.
David is Professor of Hydrology in the School of Geography, Earth and Environmental Sciences and Director of the Birmingham Institute for Sustainability and Climate Action. He is Chair-holder for the UNESCO Chair in Water Sciences at the University of Birmingham, and is a member of the Centre for Environmental Research and Justice.

Participant 5
Full Name: Anham Salyani
Organisation: World Water Quality Alliance, Kenya.
Anham Salyani coordinates the World Water Quality Alliance (WWQA) at UNEP, overseeing scientific tool development, stakeholder engagement, and global outreach. She leads communication efforts and collaborates with governments, NGOs, and regional partners to strengthen partnerships and expand WWQA’s impact.

Participant 6
Full Name: Wouter Buytaert
Organisation: Imperial College London
Wouter Buytaert is Professor of Hydrology and Water Resources at Imperial College London. His research focuses on the interface between hydrological process understanding, river basing management, and sustainable development. He has a particular interest in the co-production of knowledge with local stakeholders to support decision making on water security.

Participant 7
Full Name: Ken Taylor
Organisation: Independent Science Leader, NZ.
Ken Taylor is the former director of the Our Land and Water National Science Challenge. Prior to that he was director of science at Environment Canterbury, a member of the Land and Water Forum and has chaired government advisory groups to provide guidance on the evidence base for freshwater policy.

Participant 8
Full Name: Sue Ira
Organisation: Koru Environmental, NZ.
Sue Ira specialises in water sensitive urban design and water quality treatment. She worked on the National Science Challenge for Building Better Homes, Towns and Cities in New Zealand, provides policy guidance at a national, regional and local level and is one of New Zealand’s representatives to the World Bank’s B-READY programme for water infrastructure.


Hybrid Platform requirements
Please note that a AF2025 has made every effort in budget constraints to encourage hybrid participation. There will be nine hybrid rooms with fixed cameras and technical support. Allocation of hybrid rooms will be made by the Science Committee. Please indicate if you are requesting a hybrid format:

· We do request a hybrid format (similar to Zoom/Webinar or Teams). 
· Our time zone preferences are:
· We anticipate that an early morning time in NZ (e.g. 8 AM at UTC + 12) would provide for greatest involvement by participants in Europe (UTC), Africa (UTC +1) and North America (UTC – 7).





