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Foreword 
This report summarises the findings of a stakeholder workshop carried out by the British 
Geological Survey (BGS) and research partners from the University of Eldoret (UoE) and Kenya 
Marine and Fisheries Research Institute (KMFRI) in December 2023. This workshop aimed to 
disseminate and share research findings on soil erosion and sediment source apportionment in 
the Winam Gulf, Kenya and discuss future opportunities and collaborations with stakeholders 
and use information collected from the workshop participants, obtained via a series of questions 
to inform future workshops and data distribution tools. 
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Summary 
This report describes a stakeholder engagement workshop carried out by the British Geological 
Survey (BGS) and research partners from the University of Eldoret and the Kenya Marine and 
Fisheries Research Institute in December 2023. This workshop was co-funded by a Royal 
Society International Collaboration Grant (ICA\R1\191077 entitled ‘Dynamics of Environmental 
Geochemistry and Health in a Lake-wide Basin’) and a NERC NC-International grant 
(NE/X006255/1, entitled ‘Geoscience to tackle global environmental challenges’). The aim of 
this workshop was to disseminate our most recent research findings on soil erosion and 
sediment source apportionment in the Winam Gulf, Kenya. We also built upon previous 
stakeholder engagement meetings where discussions were held to identify the most effective 
methods of delivering outputs where they can be used to inform strategies to mitigate soil 
erosion and sediment transfers in the catchment resulting from poor land management. All the 
information collected from participants will be used to inform future workshops, planned for June 
2024 and final data distribution tools. 

Furthermore, it was recommended by the workshop participants that the need for greater 
capacity building could be achieved through the formation of a committee which oversees and 
plans the coordination of land-lake activities through the communication and sharing of the 
latest activities, interests and needs of the combined land/lake communities in the Lake Victoria 
basin. The formation of such a committee could be facilitated through this research project and 
would be the first step towards creating an impactful management framework. This could 
provide an exemplar for other land-lake systems.
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1 Introduction 
Lake Victoria is the largest of the African Great Lakes, with a surface area of ~68,800 km². It is 
the world's largest tropical lake with more than 30 million people in Kenya, Tanzania and 
Uganda relying on the lake for its natural resources. As such the lake’s ecosystem has 
experienced accelerated change since the 1940s, as such the extent and impact of 
anthropogenic driven changes in a landscape critical for livelihoods and food security needs to 
be elucidated.  
 
This project, co-funded by the Royal Society, brings researchers from the BGS, University of 
Plymouth, University of Eldoret (UoE) and Kenya Marine and Fisheries Research Institute 
(KMFRI) together to collaborate on a study assessing the dynamics of environmental 
geochemistry and health in the Winam Gulf catchment of Lake Victoria. This project aims to link 
environmental geochemistry and health in a lake wide basin using a multidisciplinary approach 
to assess land-to-lake pathways for micronutrients and PTEs, particularly where poor land 
management practices have led to soil erosion, acidification, and loss of organic matter. Various 
emerging and past activities ranging from land clearance, sediment deposition into Lake Victoria 
with implications for the fisheries industry, growth from which is rapidly addressing issues 
around food security and generating sustainable livelihoods (UN SDGs 2, 8). Overstocking of 
cattle/fish, excessive fertiliser usage, unregulated construction, small scale artisanal mining, and 
poor landscape management have resulted in losses of micronutrients and mobilisation of 
metals from soil with implications for life on land and below water (UN SDGs 14, 15). The 
objectives of our study were to:  

• Evaluate the mobilisation and loss of micronutrients/PTEs from soils resulting from 
changes in land-use/soil erosion,  

• Model the potential risk of soil erosion in the Winam Gulf catchment and use novel 
plutonium isotope tracers to better define soil loss/gains using specific experimental 
plots which experienced differing periods of cultivation,  

• Evaluate the transport of micronutrients/PTEs into the Winam Gulf catchment, using 
source apportionment to characterise sediment inflows to the lake and their potential 
for ecological/human health impact,  

• Connect land and lake management authorities with communities to explore the 
implication for these land-to-lake transfers into the food-chain using fish as a proxy for 
ecological and human health and promote sustainable practices. 

 
In this report, we highlight the thoughts and opinions of stakeholders captured at a workshop 
hosted by KMFRI in December 2023. We will use this data to plan future stakeholder 
engagement activities and collaborative projects building on the success of our current research 
grant. 

2 Stakeholder Workshop 
2.1 PURPOSE OF WORKSHOP 
The purpose of this workshop was to (i) share our research findings on how soil erosion and 
land management are influencing soil and sediment inputs into the Winam Gulf and the novel 
methods of investigate these phenomena, (ii) provide a forum for stakeholders to share their 
current research and interests and (iii) connect land and lake management authorities with 
communities to explore the implication for these land-to-lake transfers.  
 
The research undertaken by UoE-KMFRI-BGS using novel chemistry and machine learning 
modelling, aims to inform the targeting of scarce resources for mitigation practices to the benefit 
of land and lake management of key resources for food security and livelihoods. The workshop 
connected practitioners in the management of land (agriculture) and lake (fisheries) in the 
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Winam Gulf catchment to design future activities to monitor and test the effectiveness of soil 
management practices to reduce soil loss and its impact on downstream water bodies. We 
invited workshop participants who can facilitate this process and who will be willing to 
participate in future funding proposals to broaden the collaborative team and scale of research 
from this project funded by the Royal Society and UK Natural Environment Research Council.  
 
Project outputs to date 

• Dowell et al. 2023. Suitability of 210Pbex, 137Cs and 239+240Pu as soil erosion tracers 
in western Kenya. Journal of Environmental Radioactivity (awaiting final URL from 
publisher)  

• Humphrey et al. 2022. Evaluating spatio-temporal soil erosion dynamics in the Winam 
Gulf catchment, Kenya for enhanced decision making in the land-lake interface. 
STOTEN. https://doi.org/10.1016/j.scitotenv.2021.151975  

• Humphrey et al. 2023. Predictive geochemical mapping using machine learning in 
western Kenya. Geoderma Regional. https://doi.org/10.1016/j.geodrs.2023.e00731  

• Marriott et al. 2023. Considerations for environmental biogeochemistry and food security 
for aquaculture around Lake Victoria, Kenya. Environmental Geochemistry and Health. 
https://doi.org/10.1007/s10653-023-01585-w  

• Aura C.M., Humphrey O.S., Marriott, A.L., Watts, M.J., Ongore, C., Mwamburi, J., 
Osano, O., and Coffey, T.J. (In Press) Assessing the spatial distribution of elemental 
concentrations in surface sediments of Lake Victoria, Kenya: implications for ecological 
health and management. 

 

2.1.1 Workshop Agenda 

2.1.1.1 OPENING REMARKS AND INTRODUCTIONS 
Dr Chris Aura (KMFRI), Prof Odipo Osano (UoE) and Dr Michael Watts (BGS) opened the 
workshop and provided the research context of the study prior to all participants introducing 
themselves and their research backgrounds and land/lake management roles. A handful of 
participants shared their relevant research background and expertise in more detail. 
Dr Ismael Oduor (Koitalel Samoei University College) provided an interesting historical 
perspective of soil erosion in Kenya from the 1930’s to the present-day highlighting 
conservation agricultural practices, key legislation, and sustainable practices for future farming. 
Everline Achieng (Ministry of Agriculture, Livestock, Fisheries and Co-Operatives, Migori) then 
highlighted how extension services approach land/lake management using a watershed 
catchment method using soil conservation management techniques including regenerative and 
smart agricultural practices.  
Elvis Weullow (Center for International Forestry Research - International Council for Research 
in Agroforestry) described the large-scale approach taken by CIFOR– ICRAF to analysis and 
map soil function properties using MIR/NIR analysis.  
Finally, Dr Abigael Otinga discussed her research on poor responsive soils in western Kenya, 
highlighting how even good soil management can be ineffective in the region due to a number 
of complex overlapping issues. 
Following introductions, a series of questions were put to the workshop participants who were 
spilt into ‘land’ and ‘lake’ management teams (Figure 1). 

https://doi.org/10.1007/s10653-023-01585-w
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Figure 1 Workshop participants discussing questions during the workshop. 

2.2 WORKSHOP RESPONSES 

2.1.2 Q1: How can we use geochemical data to guide targeted soil erosion mitigation 
and lake management? 

Both the land and lake management groups careful considered the question and grouped their 
findings into three themes: (i) identification, (ii) intervention, and (iii) information, whilst still 
highlighting points specifically addressing their individual management requirements (Figure 2). 

  

Figure 2 Workshop participant feedback to question 1: ‘How can we use geochemical data to 
guide targeted soil erosion mitigation and lake management?’ 
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Theme 1: Identification- hotspot mapping and monitoring 
Land Management key findings 
- ‘Develop soil erosion maps that can identify hotspots that require immediate restoration 
intervention’. 
- ‘Use hotspot mapping to ascertain soil health’. 
 
Lake Management key findings 
- ‘Help to understand geochemical accumulation and generate a monitoring plan for future 
work’. 
- ‘Determine chemical concentrations in Lake Victoria’. 
 
Whilst both groups identified that geochemical data provides critical insight into the 
management needs of the land-lake interface the approach of both groups differed. Within the 
lake community there appears to be a more dynamic approach to management through 
continual monitoring whereas the land management group identified the need for hotspot 
analysis, which is typically a one dimensional, less dynamic approach. 
 
Theme 2: Intervention - Restoration/Mitigation/Soil management practices 
Land Management key findings 
- ‘Base decision for mitigation on geochemical evidence/data’. 
- ‘Geochemical data is essential in the study/application of fertiliser, crop selection and 
recommendation’. 
Lake Management key findings 
- ‘Data can be used to determine the best agricultural practices to reduce sediment deposition in 
the lake’. 
- ‘Geochemical data should be used to sensitize the community of the importance of land-lake 
management’. 
 
The need for resource management and catchment scale management approaches to make a 
meaningful difference in this complex environment was identified by both groups. The concept 
of ‘targeted mitigation’ was highlighted as a key means of effectively managing a large area, 
such as the Winam Gulf basin, and that at the heart of decision-making geochemical data is 
critical for making informed decisions. Interestingly, the concept of community engagement was 
mentioned very early on during the workshop. 
 
Theme 3: Information - Strategy and Planning/ Policy 
Land Management key findings 
- ‘Geochemical data can be used to inform public policies and farmers decision’. 
- ‘Science based evidence can guide corrective action’. 
- ‘Develop intervention policies that incorporate specific hotspots’. 
- ‘Policy briefs; involve county and central government in formulating land use policy’. 
Lake Management key findings 
- ‘Develop targets at all levels of government’. 
- ‘Development and enforcement of policies on marine pollution’. 
- ‘Use geochemical data to generate land and lake management laws/policy’. 
 
Both groups identified the ability of geochemical data and scientific evidence to inform 
governance through planning and policy. A significant challenge in using geochemical data to 
inform policy is the need to make it easily accessible for central and county government and 
then using the appropriate language and media to encourage the local community to adhere to 
policy change.   
 

2.1.3 Q2: How would you like to see this research applied? 
The answers to the second question can be broadly categorised into three main themes (i) 
where, (ii) how and (iii) whom. A common thread between both the land and lake management 
groups was the scalability of each theme both spatially (small to large) and temporally (short to 
long term) (Figure 3). 
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Figure 3 Workshop participant feedback to question 2: ‘How would you like to see this research 
applied’. 

Where 
The concept of further applying this work at different scales resonated within both groups. 
Applying this research at a catchment scale (large size) was seen as the best approach, 
however, it was noted that without community buy-in and engagement (small size) it would be 
difficult to do. It was also noted that urban areas exist within catchments and future research 
should include the influence of urban areas in catchment sediment/soil movement studies.  
 
How 
The concept of how this research could be applied raised some very interesting discussion 
points. It was noted that evidence-based changes to land use practices should be introduced to 
encourage more sustainable agricultural systems which have fewer negative impacts 
‘downstream’. The actual process of how to change land use practice was then discussed. With 
the following process identified: policy change → extension services → community change. 
Furthermore, monitoring the impacts through future research was also identified as a critical 
component of ‘how’ the workshop participants wanted to see this research applied. Thus, 
successful intervention policy can be implements at multiple scales.  
 
Whom 
There was an interesting contrast in the approach to this question between the land and lake 
management groups. Whilst the land management group assessed this question on a ‘front-line’ 
basis and included farming communities, fisherman, livestock traders and policy makers the 
lake management group focused on a top-down approach starting with National Policy → 
County Government → Extension Services → Community. What was clear from both groups 
was the need for more collaborative research involving all necessary stakeholders. 
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2.1.4 Q3: To join land and lake management outcomes, what are the considerations for 
a future collaboration project using geochemical methods? 

The groups assess this question carefully and identified key subjects in which future research 
could take place, but also assessed who should be involved (Figure 4). 
 

 

Figure 4 Workshop participant feedback to question 3: ‘To join land and lake management 
outcomes, what are the considerations for a future collaboration project using geochemical 
methods?’ 

Land Management key findings 
- ‘Monitoring the movement of soils/sediments from land to lake with continuous adjustment of 
management practices’. 
- ‘Geochemical methods and environmental indicator organisms can be used to inform changes 
in the lake, wetlands and rivers from land related activities.’. 
Lake Management key findings 
- ‘Have a multidisciplinary research team’. 
- ‘Investigate the role of climate change on geochemical cycling in land-lake interface’. 
 
There was a wide range of ideas for future collaboration projects within the Winam Gulf 
catchment basin. Some ideas included looking at potentially toxic elements, pollution pathways, 
and remediation activities, however the most popular research topic was on resilient agriculture 
(climate change, adaptation, and resilience) and soil health. This included evidence-based 
mitigation and regenerative agriculture, smart farming, and sustainable land management, 
building on the work presented to the workshop participants. The participants also reiterated 
one of the projects original tasks of providing geochemical data in easily digestible format for all 
stakeholders to engage with, leading to impact within the community. 
 
The specific need to form a multidisciplinary research team with a wide range of partners was 
key to future work. This included: research institutions, universities, county government, NGOs, 
local communities, and the private sector (fertiliser companies etc). Furthermore, it was 
recommended by the workshop participants that the need for greater capacity building could be 
achieved through the formation of a committee which oversees and plans the coordination of 
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land-lake activities through the communication and sharing of the latest activities, interests and 
needs of the combined land/lake communities in the Lake Victoria basin. This could provide an 
exemplar for other land-lake systems. The formation of such a committee could be facilitated 
through this research project and would be the first step towards creating an impactful 
management framework. 
 
 

2.1.5 Q4: How can land and lake management researchers connect holistic research to 
influence decision makers? 

The concept of influencing decision makers based on scientific evidence is often neglected by 
researchers and remains a significant challenge when working between multiple environmental 
sectors. Here both groups identified two pathways in which environmental research such as our 
can influence decision makers: (i) dissemination and (ii) engagement (Figure 5). 

 

Figure 5 Workshop participant feedback to question 4: ‘How can land and lake management 
researcher connect holistic research to influence decision makers? 

Dissemination 
The key point made by both groups in the workshop was the need to actively share results from 
studies with decision makers. The process in which results are shared is multifaceted. Writing 
scientific journal articles and policy briefs can be the first step, however, this often fails to raise 
awareness with people that the policy would directly impact and as such, scientific research 
findings often need to be simplified for mass consumption. Once simplified the results also need 
to be shared in an accessible manner, often through community engagement and training 
activities. 
  
Stakeholder engagement 
Engagement and collaboration were identified by the workshop participants as vitally important 
when influencing decision makers. Taking a multi-sectoral and multidisciplinary approach that 
was applicable at different scales was a popular approach. Additionally, the concept of getting 
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the public connected with the research through citizen science/observations was key and the 
physical/emotional connection researchers can achieve through this buy-in can strengthen 
stakeholder/community engagement. 
 

3 Conclusions and Outlook 
During this workshop we were able to successfully share our research findings with key 
stakeholders responsible for managing and working within the land-to-lake interface in the Lake 
Victoria basin. Our research findings showing how soil erosion and land management are 
influencing inputs into the Winam Gulf were well received. 
 
Through the fact-finding portion of the workshop, we were able to identify several essential 
requirements to ensure that this work has long-lasting impact. The workshop participants 
highlighted how the geochemical data produced provides critical insight into the effect of land-
lake management within the Winam Gulf and that future policies should be guided by scientific 
evidence. However, using geochemical data to inform policy presents a significant challenge. 
Our research highlights regions within the Winam Gulf catchment where targeted mitigation 
could be an effective means of management where resources are limited. The most immediate 
challenge revolves around making the data accessible for central and county government, 
which in turn will transition from National Policy → County Government → Extension Services 
→ Community. As such additional stakeholders were identified and will be invited to future 
workshops: Kenya Agricultural and Livestock Research Organization (KALRO), Public Health, 
Private sector (sugar and tea industries), Crop Nutrition Institution, Kenya Forestry Research 
Institute (KFRI), Horticultural Authority and the National Irrigation Authority.  
 
Furthermore, it was recommended by the workshop participants that the need for greater 
capacity building could be achieved through the formation of a committee which oversees and 
plans the coordination of land-lake activities through the communication and sharing of the 
latest activities, interests and needs of the combined land/lake communities in the Lake Victoria 
basin. The formation of such a committee could be facilitated through this research project and 
would be the first step towards creating an impactful management framework. This could 
provide an exemplar for other land-lake systems.



9 

Appendix 1 Q&A Responses 
QUESTION 1 RESPONSES 
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QUESTION 2 RESPONSES 
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QUESTION 3 RESPONSES 
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QUESTION 4 RESPONSES 
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