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Bringing river health into being with citizen
science: River commons co-learning and practice

Human health and well-being are directly and indirectly dependent on the life of river systems. Life in
river systems is increasingly dependent on human actions that bring river health into being. Rather than
describing river health as thing, problem or management challenge, this paper explores how river health
is brought into being, through the citizen science practices of the Amanzi Ethu Nobuntu project in the
upper uMngeni catchment in South Africa. The study draws on focal data produced by citizen science
practitioners, as interpreted by them in collaboration with partners in the catchment, and their reflections
on the meaning(s) of river health and how it came into being. Drawing on the concepts of citizen science
as a co-learning process, integrative views of One Health, and commoning as activity, the study offers
a rich interpretation on how river health comes into being. The study shows the complex interrelated
practices involved, including practices of resolving leaks and pollution challenges, social and community
engagement, and the co-learning involved in citizen science practices itself. It offers insight into the social-
ecological and ethical-political ontological dynamics of river health commoning activity, thus offering
alternatives to reductionist approaches to bringing river health into being, potentially also enriching tools
for river health reporting.

Significance:

The significance of the main findings of Sustainability Science Engagement and Engaged Sustainability
Sciences includes how citizen science can be key for engaging local communities in sustainability research
around sustainability challenges, such as river health, by linking to the health of the people and their everyday
engagements with the river. Further contributions include conceptualising sustainability science engagement
co-learning processes of being in common around a shared matter of concern, such as bringing river health
into being beyond technical specifications. Contributions are also made by highlighting how sustainability
science engagement can result in richness in terms of knowing sustainability challenges.

Introduction

Human health and well-being are directly and indirectly dependent on the life of river systems. Life in river systems
is increasingly dependent on human actions that bring river health into being. Human health is affected by the
health of the rivers and waterways. Rivers are critical not only to human survival but also to human flourishing.
From obtaining water for drinking and irrigating crops, we may fish, harvest reeds, have picnics on the river banks
or perform cultural and heritage practices."? Rivers and their wider catchments have a long history of supporting
the social and economic needs of people, other living beings and the biodiversity found in rivers. Today, rivers
are degrading, as are catchments and their health, affecting river health and human health. As said by Giordano®:

Degrading water quality can not only infringe upon human health, economic well-being,
and the environment but can also effectively reduce the overall availability of the resource
itself, integrally linking this particular element of the water resource equation to the more
commonly emphasized supply and allocation components. (p. 112).

Context-specific social and biophysical drivers of catchment degradation and loss of river health quality are
interlinked.* Health and sustainability challenges are exacerbated by catchment degradation and poor water
quality management, resulting in the spread of multi-resistant Escherichia coli and cholera infections.! One of the
challenges in multiple South African catchments is the failure of wastewater treatment works (WWTWSs), resulting
in raw sewerage leaking into rivers. Wastewater treatment works are experiencing “system failures due to ageing
systems and pressure on deteriorating facilities, resulting in raw wastewater discharges into catchments™. This
is coupled with pressure on systems due to increasing service demand, poor operation and maintenance and lack
of well-trained personnel.>”

According to the Green Drop report’, only 1% of wastewater treatment works scored the required 90% on the eight
compliance water treatment factors. It was found that 65.8% of wastewater treatment works are at a high to critical
risk to the environment around them.

As an emerging sustainability challenge in Southern Africa and beyond, rivers and their health are part of
discussions on the commons (i.e. rivers as part of the common well-being of people and planet).”'* Sweeney and
Blaine'" state that:

River systems are the world’s ultimate commons. Their waters, which are essential to
all life, provide food, water for drinking and bathing, transportation, irrigation, and
hydropower. They also have been used throughout human history to carry off our waste,
transporting our household, agricultural, and industrial effluents downstream. If we do not
overload them, streams and rivers are capable of processing the pollutants we discharge
into them while continuing to provide food, clean water, and habitat for wildlife. (p. 755)
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Like Sweeney and Blaine’s US analysis, South Africa has overloaded its
river systems dangerously: the most recent assessment by the South
African Department of Water and Sanitation (DWS)? of 364 sites spread
across the country, using the South African Scoring System Version 5
(SASS5) method, found that:

Approximately 50% of the sites were in a
moderately modified (C category) condition.
Few sites (16%) are in AB, B or BC categories
[meaning good condition]. These sites are mostly
located in the upper reaches of the catchments.
Only the Vaal River WMA had no sites in a good
(better than C category) condition. Approximately
5% of the sites are in an unsustainable (DE to E)
condition, generally located in urban areas and
subjected to modified flows and habitat alteration
in addition to pollution. (p. 2, our emphasis)

According to the DWS, “upper reaches of rivers tend to be in a better
condition, with the state of the rivers deteriorating downstream”2¢2,
However, the South African National Biodiversity Institute’s National
Biodiversity Assessment'? indicates that national monitoring data for
river and inland wetland systems are incomplete and insufficient to show
trends in ecological condition — an issue which DWS recognises. SANBI
assessed the state of the rivers as'2

River ecosystem condition declined by 11%
between 1999 and 2011. Of the 222 river
ecosystem types assessed, 64% were found to
be threatened (43% Critically Endangered, 19%
Endangered and 2% Vulnerable). River ecosystem
types are also Poorly Protected with only 13%
considered Well Protected and 42% Not Protected.
The majority of rivers (67% of total river length)
are degraded. Tributaries are generally less heavily
impacted than main rivers with 38% of tributary
length in natural condition compared to 28% of
mainstems. The percentage of threatened river
ecosystem types is higher for lowland and lower
foothill rivers (67%) than for the upper foothills
and mountain streams (25%), which is a reflection
of multiple pressures accumulating and increasing
from river source to sea. (p. 90)

This shows the dire situation in understanding river health, with the
SANBI National Biodiversity Assessment commenting on the “generally
poor ecological condition of South Africa’s rivers, as two-thirds of
the total length of rivers is degraded”?*'". Solutions proposed are
co-operative governance and cross-sectoral governance and planning,
increasing flows to degraded rivers, improved assessment, planning and
monitoring, and practical action such as removal of alien invasives to
increase flows to degraded rivers, and waste and pollution management,
stewardship and education.

Little is said of how these and other river commons practices emerge,
that is, how river health comes into being. Sweeney and Blaine'" propose
three strategies for resolving river commons concerns: education,
legislation and incentivisation, while SANBI recognises that “Cooperative
governance, research and citizen science are key elements of inland
aquatic ecosystems monitoring”'2®%4, In this paper, we consider mainly
the first and aspects of the third approaches proposed by Sweeney and
Blaine™ and SANBI’s™ recognition of citizen sciences. We consider
how education implemented via citizen science practice coupled with
incentivisation (creation of work for unemployed youth) can contribute
to the resolution of river commons concerns, through citizen science
practices that can potentially bring river health into being.

The Amanzi Ethu Nobuntu project

The paper explores how river health emerged through citizen science and
associated co-learning practices in the Amanzi Ethu Nobuntu (AEN) [*Our
Water, Our People’] project led by the Duzi-uMngeni Conservation Trust
(DUCT) in the upper uMngeni catchment in South Africa. AEN “came
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about in 2021, first as the flagship project of the uMngeni Ecological
Infrastructure Partnership (UEIP), and later as a legal entity operating as
strategic project co-ordination arm of the partnership”*3. As a networked
partnership project, AEN combines citizen science monitoring practices,
youth employment and environmental skills development and includes
participating organisations mainly in KwaZulu-Natal, South Africa.
Building on the ‘Enviro-Champs’ project, it is informed by the 2002 State
of Rivers Report that developed an assessment of the uMngeni river and
neighbouring rivers and streams' as well as the Ecostatus Monitoring
Programme State of Rivers Report 2017-20182. The State of Rivers
Report! and subsequent assessments show the uMngeni catchment to
be rapidly developing with high pressures on water resources, located
in a strategic water management area with changing land use, as
well as declining water quality affecting supply and quality of water to
downstream communities, most notably, the city of eThekwini'*'6, one
of South Africa’s largest cities.

Most reports on river water quality emphasise ecological and managerial
perspectives of river health using water quality tests and catchment
system analyses, classifying rivers based on their ability to absorb
the effects of human activity and provide goods and services. The
2002 uMngeni State of Rivers Report' and the Ecostatus Monitoring
Programme State of Rivers Report 2017-20182 both segment data
based on ecoregions, taking a largely management and expert-oriented
stewardship approach. Concerning our interest in how river health
comes into being, not much insight is given to how local communities
relate to the river and what value these ways of relating bring to them or
the river. The report emphasises the importance of education, offering
a historical view of the catchment, and noting how cultural and use
values are intertwined. The 2002 and 2017-2018 report’s emphasis on
ecological and managerial dimensions of river health forwards a notion
of river health as a referent to being clean, pristine and natural, with
similar patterns evident in science-based water quality and catchment
assessment reports.'7-1

Broadly, notions of community engagement, encounters with and uses
of the river and people’s experiences of what river health means are
largely underdeveloped in understandings of how river health comes into
being. Most official reporting on river health sees communities either as
causes of deteriorating river health or ‘stewards’. Conceptualisations of
river health are mainly based on externally measured inputs and outputs
from the river, that is, what impacts a river system can absorb and the
goods and services that a particular river system offers. Not much
attention is given to the actual needs and views of local communities in
constructing meaning(s) of river health. The river becomes privileged,
not the river commons, that is, people’s being and becoming with rivers,
socially, politically and ecologically.'*®

Giving time and space for citizen science praxis through co-learning and
experiences with rivers, AEN developed the notion that to address the
state of South Africa’s rivers, it is necessary to work and learn together
for the common good by employing and empowering local community
citizens to become champions of their river environments, that is,
Enviro-Champs.”?' Engaging communities (youth working partners),
AEN operationalises citizen science tools through supported learning
processes, enabling people living with the river daily to engage in
monitoring and management practices of the upper uMngeni, and thus
contributing to bringing river health into being.”#'

Between October 2020 and August 2021, the project, as a pilot by
the Department of Science and Innovation and UEIP, with DUCT as
implementing agent and funded through the Presidential Employment
Stimulus Programme employed 500 youths as Enviro-Champs. These
youths were spread among UEIP regional partner NGOs, including
GroundTruth, a consultancy organisation supporting advancement of
citizen science and development of citizen science tools.?"? Twenty
graduates were employed and split between a field engagement and
fieldwork training team (River Rovers) and a data management and
reporting team (Data Detectives). Graduates were supported by
secondary teams from partner organisations with capacity-building, data
analysis and monitoring from DUCT, GroundTruth and Environmental
Learning Research Centre (ELRC) at Rhodes University. Throughout the
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Figure 1:  Amanzi Ethu Nobuntu project structure.

project, Enviro-Champs and graduates worked with a custom-designed
application (Field Survey App) in capturing monitoring data, which were
systematically managed and analysed using documented work plans,
resulting in reports as outlined in Figure 1.

Drawing conceptually on a challenge to the universalistic approach to
health as detached from context, the paper assumes a praxeological
(practice-oriented) approach; the question is not what river health is
but rather how a ‘healthy’ river comes into being through co-learning
and practice.?*?> We investigated how river commoning practices come
into being through knowledge co-creation in addressing health challenges
of humans, animals and the environment in the upper uMngeni,
supported by citizen science tools. Additionally, our investigation sought
to also potentially contribute to novel conceptualisations of river health
as shared experiences and relationships, that is, where river commons
are privileged. This paper draws on citizen science engagement in this
period specifically while forming part of an ongoing expansive social
learning research project into the scaling of citizen science praxis
in South Africa, in partnership with DUCT and GroundTruth6 through
interactions and collaborative learning(s).

Citizen science tools are key components of global water quality
efforts, such as the UNEP Global Environment Monitoring System for
freshwater?® and the World Water Quality Alliance?. In the South African
context, citizen science tools have been used in water quality monitoring
of groundwater® and aquatic ecosystems and clean-up activities® as
well as in biodiversity monitoring®. Citizen science can occur along a
continuum of participation and co-learning, from citizens being used
to capture data for scientists (with minimal co-engaged learning) to
citizens actively engaging in co-constructing the scientific praxis through
co-engaged learning (co-designing tools used, reporting practices and
validity of practice).®' Citizen science tools can also be co-designed,
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developed, used, refined and redeveloped by scientists in interaction
with citizens. The latter characterises the AEN citizen science context,
with high levels of commitment to co-learning and improvement of tools
via processes of engaged practice and co-learning.?" This provided
an analytical vantage point for the study’s empirical praxis; that is, we
could not interpret it as a ‘fixed’ or over-determined praxis, but rather
as a co-emerging, reflexive practice. In this phase of the AEN, the Field
Survey App was piloted and tested (through praxis) as a monitoring
and reporting tool, capturing complex datasets from a range of other
monitoring tools (e.g. water quality tests) to strengthen systematic
reporting in a catchment context.

Methods

The practices we refer to emerged from capturing citizen science-based
monitoring data produced mainly by Enviro-Champs supported by River
Rovers and through the Field Survey App. This produced a second type
of data, involving sense-making and interpretation by the Data Detectives
of the incoming data. Designed at the initial stages of the project, data
management and analysis plans, co-produced with River Rovers
and Data Detectives, guided the analysis process. This produced the
empirical foundation of the study, which we continued to engage with via
supportive reflective online engagements and contact-based workshops.
Subsequent citizen-science practices informed revised plans in an
iteratively developed co-learning process.

Figure 2 shows the AEN multidimensional approach to citizen science
practice, involving project documents (data management and data
analysis plans), citizen science tools (clarity tubes, miniSASS test
kits, etc.)?%34 and technologies (health and safety equipment)?'%.
These tools were activated through in-field training and support for
citizen science practices, including miniSASS monitoring activities
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Figure 2: Inter-related multidimensional citizen science practices involving diverse actors.

(tests ecological health through indicator species), community
engagement and reporting findings through the Field Survey
App. Monitoring practices and data co-creation were enacted by Enviro-
Champs supported by River Rovers in the upper uMngeni catchment.
The data were reflected on collectively by River Rovers, Data Detectives,
DUCT, GroundTruth and Environmental Learning Research Centre
teams in reflection workshops. Throughout the project, inter-related
multidimensional citizen science practices involving diverse actors
used meaning-making encounters to operationalise, reflect and improve
project documentation, technologies and techniques as river health
practices emerged, as shown in Figure 2.

Conceptual framework for analysis

The paper utilises a conceptual framework based on citizen science
as social learning and agency formation process®'%'36-% river
commons'®®4 and One Health*!-4,

Rivers and their health have emerged as part of discussions on the
commons, with calls for moving beyond commons as static resources
and towards emerging relationships of ‘being in common’ with both the
social and the ecological.'®?4° |otz-Sisitka®® draws attention to how
Linebaugh® shifts commons to the verb, ‘commoting’. She articulates
how commoning becomes a process of expansive®, and potentially
transformative learning, as people work together to shape commoning
practices/activities in response to social-ecological challenges.
Linebaugh®, as cited in Lotz-Sisitka®, argued that:

to speak of the commons as if it were a natural
resource is misleading at best and dangerous
at worst — the commons is an activity and, if
anything, it expresses relationships in society that
are inseparable from relations to nature. It might
be better to keep the word as a verb, an activity,
rather than as a noun, a substantive. (p. 65)

Lotz-Sisitka further draws on Archer’® and Bhaskar and Hartwig
explaining that commoning processes are influenced by interacting
activity-specific generative mechanisms, such as power relations,
democratisation processes, shifts in epistemological ownership
as enacted in citizen science practices, oriented within learning
orientation(s)®"-*2. Commoning, as activity and process, was useful
in analysing how river health practices were coming into being via
co-learning and contextualising the meaning(s) of river health as people
encountered river waters in their local communities and the setting
of the upper uMngeni. This also reflects an open process knowledge
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perspective which “understands information and knowledge systems as
operating in an open space composed of multiple and diverse patterns
of hybrid social-ecological practices and configurations, inevitably
embedded in specific times, spaces and contextual conditions”46¢7".

One Health*? highlights how the health of life on land and in water is
interconnected, with links between human activity, ecological change
and health for all234°. There is thus a plurality of ways of knowing
and addressing river health causes and symptoms as part of an
enriched perspective.* Health is seen as interconnected with social life,
economics and politics, with human health linked to nature. The concept
of One Health helped in analytically mapping the social and ecological
aspects of river health.4"4

We drew on these three concepts in an integrated way, seeking insight
into how ‘healthy’ river comes into being through co-learning and
practice. To limit the scope analytically, we selected ‘focal data’ from the
citizen science monitoring, reporting and reflections that offered insight
into the question. This involved analysis of monitoring data submitted
via the Field Survey App, shared mainly through Data Detectives’
reflections on the data. The Data Detectives produced reports, which
they thematically analysed and grouped in terms of different kinds of
engagements with river health (e.g. social engagements, technical
problems in the form of leaks, waste, river ecologies and working with
the fieldwork practice tools). The reports were collectively reflected on
online and in contact workshop settings, where understandings and
expressions of river health surfaced.

Analysis of focal data

Data Detectives reports

Together with Data Detectives, the reports they compiled were
analysed. As indicated earlier, reports were based on river monitoring
data generated by River Rovers and Enviro-Champs. Reports focused
on river health challenges among communities living with the upper
uMngeni (alien clearing, solid waste, sewage and water leaks), social
aspects of river health engagement and aspects pertaining to the citizen
science learning and practice process (use of field survey app and citizen
science tools), respectively. The results of this analysis are outlined in
Figure 3 and elaborated below.

First, Data Detectives indicated that understanding and bringing river
health into being necessitated contextualisation, expressed as a need for
better social data and social engagement capacity for co-creating river
health. However, the Field Survey App social data functionality was limited,
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Figure 3:  Data Detectives reports showing aspects of bringing river health into being.

Table 1:  Reflection sentences offered by River Rovers and Data Detectives in the reflection workshop on what river health is for them

River health in upper uMngeni is for me ...

...generating data on river characteristics
and turning quantitative data into meaningful ...the same state/condition
qualitative data and outputs

...an issue that still needs to be looked at or monitored for
effective solutions to be made

...see the state or Health of our rivers has been | ...a great initiative towards the promotion of ...cleaner rivers, more exotic species, a natural state, no
the greatest motivator of the work that | do environmental health pollution, HEALTHY PEOPLE

...Is shaping the mindset of communities and the
...means healthy ecosystems youth in ways that are eco-friendly and aware of ...complex
their behaviour towards the environment

...about seeing a change in the state of the rivers in a positive
...work in progress way, and it would be great to have to see our rivers restored
and to find stoneflies in all our rivers

...the first step towards cleaning and preserving
the waters of South Africa

...in a poor condition through the industrial and communal
...environmental consciousness ...means healthy ecosystems unsustainable activities. It is also a work in progress numerous
partners doing different activities to improve the conditions

...promoting ecologically literate communities for a | ...environmentally conscious people taking action, people-

TR sustainable future centred/ community-centred (not abstract)

hence the dotted line in Figure 3. Second, they indicated that bringing river and reflecting on river health, which they saw as key to bringing river
health into being required giving attention to two kinds of leaks regularly health into being (hence the flow in Figure 3).

reported on by the River Rovers and Enviro-Champs: (1) sewage leaks

from sewer holes, burst municipal pipes and faulty residential pipes; Workshop reflection data

and (2) water leaks from leaking community taps, faulty pipes and The second focal data analysed were reflections from the May 2022
pipelines. Third, they identified solid waste in the form of medical waste, workshop held at uMngeni Valley. The participatory workshop involved
disposable diaper waste and building waste as being detrimental to River Rovers and Data Detectives, DUCT staff and members of the
bringing river health into being. Figure 3 shows links between leaks and GroundTruth and Environmental Learning Research Centre teams. The
waste because, sewerage leaks flow directly into rivers in most cases, purpose was to reflect on the 8 months of citizen science learning and
and water leaks flow through waste carrying contaminants and high practice in the AEN project and to conceptualise activities related to
levels of nutrients into the rivers prompting the growth of alien invasive monitoring and reporting. Following individual reflections on how their
plants. According to River Rovers and Data Detectives, bringing river ~ Practices had contributed with value to the AEN project, graduates were
health into being requires river commons rehabilitation practices to paired to share their reflections and jointly address how their practices
arrest alien invasive species that outcompete indigenous vegetation and have contributed river health of the upper uMngeni. From these paired

affect flows and levels of rivers, damaging the river ecosystems and river Q'SCUSS'OHS‘ the pgrtlmpants e:aqh articulated a sentence, ‘Aiver health
commons potential, in upper uMngeni is for me...." Eighteen statements were shared on the

board by River Rovers and Data Detectives (see Table 1) and formed
Reflections on bringing river health into being also focused on the the basis for a co-created concept of river health in the upper uMngeni,
fieldwork by River Rovers and Enviro-Champs in monitoring, reporting discussed further below.
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Table 1 shows the following dynamics of bringing river health into being. The
view that river health is a process was prominent. This process was reflected
as involving the monitoring practices, as well as engaging communities
within a people-centred approach to river commoning. The data also show
that bringing river health into being requires healthy ecosystems and the
need to move the river from one condition (bad) to another (more favourable)
condition. Bringing river health into being also involves restorative practices,
co-creating solutions, environmental consciousness / ecological literacy,
and advancement of environmental health, healthy ecosystems, healthy
people and healthy communities generally.

Discussion and synthesis of the findings

Through the reflective analysis of Data Detective reports (Figure 3), and
thematic analysis of the workshop reflection data (Table 1), river health
in the upper uMngeni, when enacted via the citizen science co-learning
practices, encompasses emergent social-ecological and ethical-political
dynamics of bringing river health commoning activity into being as
reflected in Figure 4.

The combined social-ecological*®%%-% and ethical-political®6' dynamics
of bringing river health into being can be articulated as the ontological
foundations of river health commoning activity and its emergence.

River health does not exist separate from the practices of people who
are in relationships with the river. River health needs to come into
being through the ontological foundations outlined earlier; it is always
an emergent relation, enacted through practices of people in time and
place with their rivers and the conditions of the rivers. River health is
thus a river commoning activity that can be brought into being by citizen
science and co-learning in catchments.

As seen in the data and analysis from the AEN citizen science co-learning
reflective research, river health commoning activity comes into being in
place with rivers, through complex relational practice patterns, involving
diverse practices, as shown in Figure 5. Figure 5 illustrates this with
the metaphor of an expansive river commoning activity ‘flower’ of river
health emergence in the upper uMngeni. The flower metaphor shows the
possibility for flourishing with river health and how it can be brought into
being in multidimensional ways, supported by the social-ecological and
political-ethical ontological foundational dynamics articulated earlier. River
health is thus brought into being along with the health of the people living
with and alongside the river as part of the overarching relational concept
of One Health in which the ecosystem health of life on land and water is
interwoven with human health and activities.

The ontological enactments that brought river health into being from
the Data Detectives reports occupy the lower three petals, while the
enactments resulting from the workshop analysis are represented in the
upper five petals. These enactments bring river health into being through

I
I
I
I
I River health as being complex.
|
|
|
I

|

I Creating Cleaner rivers

I Removing pollution

I Addressing river in a poor condition through the
industrial and communal unsustainable activities

I «  Promoting more species
Cleaning the waters of South Africa.

I Finding Stoneflies in all rivers

|

|

|

Creating healthy ecosystems

+ Seeing a change in the state of the rivers in a
positive way.

+ Being crucial for sustainability

Figure 4:
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Returning to a natural state
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preserving and returning rivers to natural states, and through the creation
of healthy ecosystems and healthy people, with the latter ontological
enactment potentially in relational tension with the first, as seen in the
prevalence of medical waste from human consumption. River health
was also brought into being through the practice of critically engaging
complexity and developing the citizen science capabilities of communities
and youth towards eco-friendly practices. The potential for bringing river
health into being through such ontological enactments is expanded by
experiential encounters constituted through the multi-layered iterative
engagements as outlined in Figure 3, where diverse actors were involved
in mobilising and using citizen science tools in a reflexive co-learning
approach. This resonates with the concept of river health futures as
involving a concept of collective and co-engaged learning with social-
ecological ontologies in relation.'®?

Our research shows how river health commoning activity can emerge
through ontological enactments in citizen science co-learning practices
where an open system view of knowledge and contextualised meaning-
making is the norm rather than the exception.*® The commoning activity
of river health as part of the AEN project emerged as an open-ended
co-creation process where the ‘health’ of the river emerged through
citizen science and associated co-learning practices conducted in the
upper uMngeni. River health was brought into being beyond the waters,
following citizen science practices, coming to encompass leaking pipes,
solid waste, alien invasive vegetation, community engagement, water
and sanitation infrastructure, and the co-learning and practice involved
in using citizen science tools.

Conclusion

We started this paper with an observation that reports of ongoing
deterioration of river health tend to focus more on technical information
and data on the state of the river. We recognise these as being crucial
for an understanding of river health. However, we sought to enrich and
broaden how river health is reported on and understood. We worked
with the question of how river health is brought into being through citizen
science and co-learning processes in the upper uMngeni catchment,
where citizen science innovation is taking place in the AEN project
involving young people who were employed as River Rovers, Data
Detectives and Enviro-Champs.

Through collaborative analysis, we showed that exploring how to bring
river health into being offers an ontologically rich perspective on river
health, involving social-ecological as well as political-ethical ontological
dynamics, and inter-related multidimensional practices that are non-
exhaustive in nature. The analysis shows that citizen science tools and
practices, when mobilised in co-engaged ways where co-learning is also
valued, can bring river health into being and also help in articulating what
river health might mean in our communities and catchments.

I

A work in progress I

* Work in progress numerous partners doing I
different activities to improve the conditions.

+ Can be we know what river health is and its goals I
but have not attained them yet, I

« Can be the concept of river health is a work in
progress that we all are co-creators, contributors |

and co-owners of.

Shaping community and youth mindsets towards eco-

friendliness

+ Creating awareness of the impact of behaviours on
environment.

* Experiencing state of the river motivating action

+ Promoting environmental health

+ Creating environmental consciousness

* Promoting ecologically literate communities for a
sustainable future

+ Supporting environmental conscious people, taking
action (not only [unreadable] assuming an people
centered/ community centered approach (not
abstract).

Social-ecological and ethical-political dynamics of river commoning activity (bringing river health into being).
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River health in Umgeni Valley as part these practices becomes...
shaping community and youth mindsets towards eco-friendliness

River health in Umgeni Valley as part these practices becomes...
having healthy people

these practices becomes...
creating healthy ecosystemg

River health in Umgeni Valley as part these practices becomes...
the sewage leaks and solid waste

River health in Umgeni Valley as part these practices becomes...
a complex working progress

River health in Umgeni Valley as part
these practices becomes...
preserving the waters and returning
the rivers to a natural state

River health in Umgeni Valley as part these practices becomes...
the leaking tap and gushing pipe as well as water
and sanitation infrastructure

River health in Umgeni Valley as part these practices becomes...
the invasive alien vegetation

Figure 5:

Our study shows that the river health commoning activity, from the
AEN project, emerged as an open-ended co-creation process between
River Rovers and Enviro-Champs, Data Detectives and River Commons
partners, around the ‘health’ of the river. This extends the notion of river
health beyond technical specifications, to the notion of river health as
an emerging commoning activity, requiring co-learning, citizen science
practices and community engagement. Through this, the sharing of
responsibility for river health can be realised by all in the catchment as
they come to understand meaning(s) of river commoning activity. It offers
extended support for managers who, in most technical river health reports,
are given responsibility for river health through expert stewardship.

In conclusion, the paper highlights possibilities of imagining futures
where healthy river ecosystems are interwoven with people’s health
and participation. The AEN project shows that our human health is
linked to our rivers, and river health in the practice of citizen science
becomes a point of intersection for the health of humans, animals and
the environment between the riverbanks and beyond.
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