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KENYA

The Kenya Water Resource User Associations (WRUAs) are key stakeholders that link the national Water Resource
Agency to the water bodies and communities that depend on them. For more than 10 years, several WRUAs have
been conducting water quality monitoring using kits funded through a German GIZ grant. These 40 WRUAs began
monitoring important rivers and lakes in various areas of Kenya in 2012. Unfortunately, the data were stored on
individual computers, resulting in data loss. Within this project, we developed an online database and data
acquisition app for the WRUAs already engaged in monitoring, and we expanded monitoring to 20 additional WRUAs.
Data from 2019 has been transferred to this database, which will be linked to the monitoring initiated using the FWW
approach.

The key challenge that remains is to expand monitoring from these WRUAs to a larger number of the 400 WRUAs in
Kenya, initially focusing on those most critical

SOUTH AFRICA

South Africa faces severe freshwater quality issues, tied primarily to poor wastewater management and large areas
of agriculture. National government monitoring is infrequent and at a low temporal resolution, creating insufficient
data to inform effective water resource management strategies. In response, a research project, termed the citizen
science State of Rivers, is underway to use citizen science for monitoring and reporting on water quality in rivers
across the country. Within the World Water Quality Alliance (WWQA) citizen science data integration for Sustainable
Development Goal (SDG) 6.3.2 reporting project, >30 individuals and organisations from the citizen science State of
Rivers network in South Africa were sent Freshwater Watch water quality monitoring kits and trained in their use.
The network then gathered data between July and September 2024, ultimately collecting >120 comprehensive
Freshwater Watch surveys on a variety of waterbodies across the country. These Freshwater Watch data were
uploaded to the Freshwater Watch platform, contributing directly to a global findable, accessible, interoperable, and
reusable (FAIR) database useful in SDG 6.3.2 reporting. However, data collected by other means, including using the
mini stream assessment scoring system (miniSASS) were captured using other mechanisms, leading to some data not
entering the SDG 632 reporting stream. There is a strong citizen science community of practice in South Africa
focusing on water quality issues, creating excellent opportunity for citizen science data to augment national and
international monitoring schemes.



Combining citizen science data from multiple sources offers several exciting
opportunities:

Enhanced Data Accuracy and Reliability: Aggregating data from diverse
sources can help cross-verify information and reduce the impact of
individual errors or biases. It can provide a more comprehensive and
accurate picture of the phenomena being studied.

In South Africa, citizen scientists collect data using multiple approaches at
the same site (for example, Freshwater Watch kits, miniSASS, clarity tubes,
and Hach© nitrate test strips), often while professional scientists use more
comprehensive techniques (for example, the South African Scoring System
(SASS) version 5 or laboratory tests) allowing for different methods to be
compared and validated against one another and against rigorous scientific
methods.

In Kenya, there are a number of projects that years of activity, with funding
from multiple sources. In several cases, the measurements are being made
using the standard FWW methodology, with the related quality control and
database. The WRUA monitoring uses calibrated sondes for dissolved
oxygen, conductivity and pH. The creation of the WRUA database anhd app
will allow for better data management and timnely quality control. Several
projects plan to utilise the miniSASS approach in the coming months.

Broader Geographic Coverage: Citizen science projects often have
participants from various locations. Combining data from multiple projects
can cover a wider geographic area than possible via conventional means.

In South Africa, the mandate of water quality monitoring falls to the
governmental Department of Water and Sanitation (DWS), which has
monitoring sites across the country. These sites are sparse and infrequently
monitored, leaving large reaches of key rivers and other waterbodies
unmonitored. The citizen science State of Rivers monitoring joint with this
project brought together a large community of practice comprising >30
individuals and organisations, allowing for better coverage at a high

Combining citizen science data from multiple sources comes with challenges:

Data Quality and Consistency: Citizen science data can vary widely in
quality. Different contributors might use different methods, equipment,
or have different levels of expertise.

Ensuring that all data meets a consistent standard can be difficult.

Because citizen science data are collected by multiple groups in
different places, often using different methods or with different levels of
training, ensuring that data are comparable and useable in an
integrated database is a key challenge. Standardised training of a
particular rigor and regular engagement to follow-up on approach
consistency are required to ensure data accuracy, though the logistics of
achieving such engagement can be difficult.

Data Validation and Verification: A core component of data quality is
that the data are verified and validated, which can be resource-
intensive to achieve. A major barrier to data integration is ensuring that
data from all sources are verified for accuracy and validated in their
methodology.

Standardisation: Aligning data collection methodologies to target
similar phenomena can be vital to interrogating trends in metrics or
events of interest, given that data collected using different criteria or
classifications cannot form an interoperable, comparable singular
database. Moreover, data from different sources might be formatted
differently or use different units of measurement. Standardising these
data (e.g., units for values, similar data presentation and storage styles,
same data formats) so they can be effectively combined requires careful
preprocessing and potentially significant effort.

Integration of Diverse Data Types: Linked to standardisation, there can
be significant challenges associated with the fact that citizen science
data from different sources and groups can include text, images,
numerical measurements, or other types of data. Integrating these
diverse types into a coherent dataset can be complex.

Metadata and Documentation: Comprehensive metadata (data about
the data) are crucial for understanding the context in which data was




frequency, especially in areas where citizens experienced water quality
issues.

In Kenya, the Water Resources Agency is tasked with water quality
monitoring and reporting. However, the WRUAs are direct stakeholders
and well placed for long term monitoring and using these data for resource
management to improve water quality. The project has reinforced and
expanded monitoring through the WRUAs as well as increased monitoring
in the Nairobi River basin.

Increased Sample Size: Larger datasets increase statistical power and the
ability to detect subtle patterns or trends that might not be apparent in
smaller datasets.

During the project, >120 comprehensive Freshwater Watch surveys were
completed and >70 miniSASS surveys were completed in South Africa,
among other citizen science data. This shows the potential to greatly
augment conventional monitoring databases and track water quality more
closely, especially in impacted areas where concerned citizens can monitor
frequently.

Within the multiple projects in Kenya, more than 50 datasets have been
obtained (FWW) or secured (WRUA data). The integration of this data
presents a major improvement in the spatial and temporal coverage of
water quality information.

Enhanced Temporal Resolution: Citizen science data can provide data
frequently and in response to events such as floods or pollution spills as
they happen. This enables more continuous and detailed time series data,
which are crucial for studying temporal changes and understanding
longterm trends. In combination with improved geographic coverage,
enhanced increased sample sizes,

Cross-Disciplinary Insights: Integrating data from different types of citizen
science projects can reveal new insights that are not apparent within a
single discipline.

Bringing together the community of practice in South Africa allowed
diverse people in different locations to become aware of each other and
coordinate their efforts using a unified technique. This allowed comparable

collected. Different sources might have varying levels of metadata or
documentation, which can complicate integration and interpretation.
Insufficient metadata to accompany citizen science data collected from
different sources is a critical barrier to creating an integrated database.
Without metadata (e.g., GPS coordinates, collection methodology,
collector expertise level, site conditions), data integration is not
possible.

Spatial and Temporal Variability: Data collected in different locations or
times might need to be adjusted for spatial and temporal variations.
This can be particularly challenging if data collection frequencies and
times are inconsistent.

The data from South Africa were collected over a good range of space
and time. However, there was an evident bias for locations convenient
to the citizens (e.g., within cities and near residential areas) or locations
of key interest to citizens (e.g., reaches of rivers with known pollution
issues). This geographic bias needs to be accounted for when
considering the contribution of these data to an integrated database.
The sampling was spread well through time, which was enabled by the
fact that the South African community of monitors included many
people part of official monitoring networks who sample each day of the
week within ongoing monitoring regimes. Upscaling to citizens who are
not able to contribute at certain times (e.g., weekends or weekdays)
would be a key challenge to address.

In Kenya, there are still major spatial gaps that need to be filled to allow
for an understanding of the conditions of the countries water resources.
This can only be met through a more extensive and long term
commitment to citizen scientist activities.

Data Privacy and Ethics: Combining data from various sources raises
concerns about privacy and consent, especially if the data includes
sensitive information about individuals or locations. This was not an
issue for data collected and integrated via the Freshwater Watch
platform but presents a significant challenge to integrating more
datasets: people contributing data need to know how their potentially
private information might be securely stored and how their data might
be used.




data to be collected by previous disparate groups, but also knowledge
sharing on different approaches to collectively develop a shared, co-
developed best practice for monitoring. This also provided a more
comprehensive picture of water quality issues faced by different
communities across the country than would have been possible from
disconnected monitoring efforts and non-integrated data.

Bringing together different systems (FWW and WRUA), in Kenya has
allowed for new insights into local pollution hotspots, areas of elevated
water quality and seasonal trends, fundamental to identify possible
pollution sources.

Greater Public Engagement: Collaborative projects that merge citizen
science data from multiple sources can engage a broader audience,
encouraging more people to participate and contribute. This can also help
build a stronger community around scientific research. This project brought
together citizen science individuals, initiatives, and organisations, creating a
community of practice all aware of one another and fostering improved
engagement between groups.

Resource Efficiency: Combining data can optimise the use of resources by
minimising duplication of effort. This is apparent in this project through the
contribution of different initiatives, teams, and individuals to a centralised
database requiring centralised, coordinated curation for all data. This
minimises redundant data handling when attempting to analyse data from
disparate databases. This project showed how the data collection of different
groups could be centrally coordinated through the Freshwater Watch mobile
app and database. This project also illustrated how data integration can
increase the visibility and power of existing datasets. By creating integrated
data, it is possible to perform new analyses and generate new knowledge
without requiring additional data collection.

Policy and Decision-Making Support: Data integrated into a single, credible
and recognised dataset can provide valuable evidence for policymakers and
decision-makers, leading to more informed and effective policy decisions.

Coordination and Collaboration: Coordinating between different citizen
science projects or platforms can be challenging, especially if there are
no established protocols for data sharing and integration.

In South Africa, data are collected by numerous groups using different
platforms. This results in data of varying formats and contents being
captured in various platforms and datasets. Great effort is required to
coordinate among groups to gather data into a collective database for
analyses or comparison. Typically, this needs to happen through manual
effort of someone coordinating which might not be available or feasible.

The present project has demonstrated the opportunities to bring
together two major projects and datasets. However, the transcription of
past data from paper logs, or from excel sheets to an open and secured
database requires time. The required funding for such transcription and
validate of past data is not always available.

Technical and Computational Issues: Merging large datasets from
various sources can involve significant computational resources and
technical expertise, especially when dealing with big data. This project
highlighted that the local infrastructure for data capture can be a
considerable issue. Data integration happens via smart technology and
reliable internet connections. In developing regions, especially in rural
settings, access to technological devices and internet can be a real
challenge for data capture and submission.

Financial barriers: Though citizen science is typically far more cost-
effective than conventional monitoring, it can still require significant
financial investment from participants. In this project, the need for
financial aid in procuring and supplying data collection kits to
participants at no cost to them was highlighted as a challenge for
scaling. Moreover, the project emphasised that financial barriers can be
a significant barrier to participation. This needs to be considered when
aiming for inclusivity goals, where many people will be financially
excluded from partaking in citizen science, even at low cost and
especially in developing regions.




This was evident in this project through the contribution of all the data
collected via the Freshwater Watch app going into the Freshwater Watch
database, a key resource for informing policy documentation and
recommendations to governments and managers.
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