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1. Workshop Aims  
As the frequency and severity of hydrological hazards continue to increase under a changing 
climate, hydrological forecasting is becoming increasingly important for risk mitigation and 
resilience building. It has consequently emerged as a global priority for both scientific 
advancement and operational development. Against this backdrop, the online workshop on 
“Hydrological Forecasting: Training Needs and Opportunities”, held on 2 September 2025, 
focused on assessing the current landscape of hydrological forecasting in the West Africa 
region. 

This workshop was jointly organised by the UK Centre for Ecology & Hydrology (UKCEH) 
and the West African Science Service Centre on Climate Change and Adapted Land Use 
(WASCAL), with support from the UK Natural Environment Research Council’s National 
Capability for Global Challenges Programme.  

The workshop brought together scientists and practitioners from across West Africa to 
discuss training needs, share experiences, and explore opportunities in the field of 
hydrological forecasting. Expert presentations from regional institutions, WASCAL and 
AGHRYMET, provided valuable context on ongoing activities and challenges across the 
region. 

The workshop aimed to assess current capacity and identify priority areas for training in 
hydrological forecasting, with a focus on three key themes: forecast applications, 
hydrological datasets and hydrological modelling and tools. Through interactive discussions, 
participants were invited to share their perspectives on data requirements, modelling 
approaches, and the operational use of forecasts, as well as to highlight challenges such as 
infrastructure constraints and access to resources. During the sessions, particular attention 
was given to understanding the diversity of stakeholders engaged in hydrological forecasting, 
their levels of experience, and the specific topics or tools they considered most relevant to 
their work. 

A key objective of the workshop was to inform the design of a hands-on, in-person training 
workshop to be held in Accra, Ghana, in early 2026. By capturing the perspectives of diverse 
stakeholders, the workshop aimed to ensure that upcoming and future training opportunities 
are aligned with the practical needs of hydrological forecasting in West Africa, thereby 
contributing to sustained capacity building and stronger regional collaboration in this field. 
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1.1 Agenda 

 

Time (GMT) Topic 

09:00 – 09:15  
(Talk) 

Adelaide Asante (UKCEH) 

Presentation: Welcome and introduction to the aims of the workshop 

09:15 – 09:30  
(Talk) 

Julien Adounkpe (WASCAL) 

Presentation: WASCAL's contribution to the advancement of Hydrological Science in West 
Africa  

09:30 – 10:20 
(Talk 
+ Discussion) 

Theme 1: Hydrological Forecast Applications, Lucy Barker (UKCEH) 

Presentation: Overview of projects and activities using seasonal forecasts at the global 
scale, and services providing regional to local operational forecasts (e.g., C3S Water Service, 
HydroSOS). 

Breakout discussion aims: To explore participants’ 1) needs and requirements for seasonal 
forecasts (e.g., variables, lead times, spatial scales, data access and user guidance); and 2) 
the decisions users need to make using hydrological seasonal forecast information. 

10:20 – 11:10  
(Talk + 
Discussion) 

Theme 2: Hydrological Datasets, Amulya Chevuturi (UKCEH) 

Presentation: Overview of hydrological data access, generation and analysis. 

Breakout discussion aims: To explore participants’: 1)  experience in data access (e.g., 
portals, peer-to-peer transfer, or APIs),  and types of data they are interested in (e.g., 
observations, forecasts, climate projections and common formats of data used); and 2) 
preferred programming languages, platforms and data analysis approaches (e.g., forecast 
verification, visualisation, statistical analysis, parallel computing). 

11:10 - 11:25 Break 

11:25 – 11:40  
(Talk) 

Arsène Kiema (AGRHYMET) 

Presentation: Objective Seasonal Hydrological forecasting in West Africa and Sahel 

11:40 – 12:30  
(Talk + 
Discussion) 

Theme 3: Hydrological Modelling & Tools, Nathan Rickards (UKCEH) 

Presentation: Overview of selected water resources modelling approaches and their 
applications. 

Breakout discussion aims: To 1) explore participants’ experience with modelling tools, 
methods and coding languages; and 2) identify current needs, challenges, and areas of 
interest for further learning and application of water resources modelling and tools. 

12:30 – 13:00 
(Discussion) 

Martha Schlegel (UKCEH) 

Group discussion: Next steps for hands-on training in 2026 and final Q/A. 

Workshop close 
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1.2 Registered participants survey 

Participants registered for the online workshop. A total of 61 people registered, and of those 
50 (82%) attended the workshop.  

Most of those registering were from Ghana, but with participants also registering from Niger, 
Tunisia. 78% of those registering worked at Government Agencies, 16% in 
academia/research, 3% for NGO/non-profits and 3% ‘other’ (international/regional agencies). 

The distribution of sectors represented are shown below (61 responses, multiple answers 
allowed).  

 

The ‘other’ sectors represented span technical, environmental, social, and disaster-
related domains. There was a strong emphasis on water-related services, climate 
forecasting, and public health infrastructure. 

Those registered were also asked about the spatial scale at which they work, the variables 
they use/are most relevant to their work, their use of global gridded data, in-situ observations, 
global/regional forecast products and hydrological models, and finally the topics of interest 
for the in-person training. These results are summarised below.   
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 CHIRPS was the most widely used dataset  

 TAMSAT and ERA5/ERA5-Land were also frequently used, often in combination with 
CHIRPS 

 There was a mix of satellite-based, station-based, and reanalysis datasets. 

 The presence of Copernicus and JRA-3Q suggests interest in broader climate and 
marine variables beyond precipitation 
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 The data sources span global (GRDC, ROBIN), national (NRFA, GMet), and local 
(Black Volta gauges) sources 

 There was a strong emphasis on observational hydrology, with some use of modelled 
and derived data (e.g., rating curves, hydrodynamic models) 

 The variables cover both surface water (discharge, water level) and climate 
drivers (rainfall, temperature) 

 

 The systems listed include global-scale seasonal and hydrological forecasting 
systems, with a mix of multi-model ensembles, climate services, and operational 
models 

 GloFAS was commonly noted, and SEAS5, WMO ensemble, WW-HYPE were also 
mentioned 

 

 SWAT, HEC-HMS, and HEC-RAS were the most frequently mentioned, often used 
together for comprehensive hydrological and flood studies 

 WEAP was highlighted for catchment-scale planning and water allocation. 

 GIS tools were used for spatial data handling and model integration 

 Advanced models like ParFlow and WRF-Hydro suggest interest in high-resolution, 
process-based hydrological simulations 
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 The focus was on seasonal climate forecasting, hydrological early warning, 
and impact bulletins for West Africa, especially the Volta Basin 

 Tools like SPI, soil moisture, and regional forums (PRESASS, PRESAGG) are 
central to drought and flood preparedness 

 National agencies (e.g. GMet) and platforms (e.g. MyDEWETRA, Volta-Alarm) 
support localized forecasting and decision-making 

 

The other results could be split into two groups:   

(1) Technologies & Platforms 

 Cloud computing – for scalable data storage and processing 

 GIS and Remote Sensing – for spatial analysis and environmental monitoring 

 R programming – used for statistical analysis and modelling 

(2) Environmental & Hydrological Modelling 

 Soil moisture modelling 

 Water quality modelling 

 Flood risk maps 

 Marine coastal modelling and analysis 
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2. Keynote Talks  

2.1 Welcome address 

Adelaide Asante, Head of West Africa Office for the UK Centre for Ecology & Hydrology, 
opened the workshop by welcoming participants and expressing gratitude to the co-
organisers, WASCAL. She highlighted the UKCEH West Africa Office’s aim of driving diverse 
capacity-building initiatives across the region, noting that this workshop exemplifies such 
efforts. She emphasised that these activities form part of UKCEH’s broader commitment to 
fostering partnerships and collaborations throughout West Africa. She also outlined the 
workshop’s objective of identifying training needs in hydrological forecasting, with the aim of 
tailoring the in-person training planned for early 2026 and informing the development of 
further programmes to strengthen long-term capacity in this field.  

 

2.2 WASCAL presentation 

Julien Adounkpe, Director of WASCAL Climate Change and Water Resource Doctoral 
Programme UAC/Benin, presented on “WASCAL's contribution to the advancement of 
Hydrological Science in West Africa”. 

The presentation highlighted the disproportionate impacts of climate change on Africa, which 
contributes only 4% of global greenhouse gas emissions yet faces severe vulnerabilities, 
compounded by limited resources to respond effectively. Established in 2012 as a 
consortium of ten West African countries, WASCAL’s mission is to build regional capacity, 
enhance the density of observational networks, and deliver climate services. Capacity 
building has been achieved through PhD and MSc fellowships, as well as scientific research 
undertaken at the competence centres. Recognising gaps in hydrological data collection, 
WASCAL has prioritised expanding observational networks by commissioning multiple 
automatic weather stations and improving climate services. These efforts are supported 
through partnerships with universities, meteorological agencies and hydrological agencies 
worldwide. 

A copy of the slides from the presentation can be found below. 
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2.3 AGRHYMET presentation 

Arsène KIEMA, expert in Hydrological Modelling at AGHRYMET, presented on “Objective 
Seasonal Hydrological forecasting in West Africa and Sahel”. 

The presentation highlighted Africa’s high vulnerability to hydrological extremes, particularly 
floods and droughts, and the critical role of seasonal hydrological forecasts in water resource 
planning, disaster risk reduction, and infrastructure planning. AGRHYMET, as a Climate 
Regional Center for West Africa and the Sahel, currently produces consensual seasonal 
hydrological forecasts by combining climate model outputs, statistical techniques, and expert 
judgment in collaboration with national services from 17 West-Africa and Sahel countries. To 
improve transparency and reproducibility, AGRHYMET is developing a new generation of 
forecasts that integrate statistical methods, physically based hydrological models, and 
machine learning methods, with plans for operationalisations in the coming season. To 
enable adoption of the new system, AGRHYMET is launching a one-month capacity-building 
programme to strengthen national hydrological services across West Africa and the Sahel. 

A copy of the slides from the presentation can be found below. 
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2.4 Wrap-up session 

The closing session featured an open Q&A, giving participants the opportunity to revisit and 
clarify key points raised throughout the workshop. This was followed by a forward-looking 
discussion on next steps, including how the insights from the online sessions could be taken 
forward into future activities. The participants were informed of how the outcomes of the 
workshop will feed into future capacity-building activities. The session concluded with 
discussion about the in-person training planned for early 2026, and the ways in which it will 
build on the outcomes of the current workshop.   
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3. Theme 1: Hydrological Forecast 
Applications  
This session described the need for global scale forecast initiatives and projects like the 
WMO Hydrological Status and Outlook System (HydroSOS) and the Copernicus Climate 
Change (C3S) Water Service, and what these two systems are – or will – provide. A copy of 
the slides can be found below in Section 3.1. The interactive session for this Theme focussed 
on participants use of forecast systems, and their needs in terms of data, visualisation and 
support.  

When asked if existing global/regional hydrological forecasting systems met their needs, 
78% of respondents said ‘no’, citing access and the resolution being major reasons why not. 
The timescale and variables were also noted as issues/gaps in existing systems – in 
particular, the availability of soil moisture, river level and evapotranspiration data.  

Participants were using these systems to support a range of decisions with water resources 
planning/allocation (including for energy and agriculture) and managing extremes 
(floods/droughts) common themes.  

When asked about how they would prefer to visualise hydrological seasonal forecasts, most 
wanted to be able to see a combination of high-level information with more detailed 
information which included the full range of uncertainty and climatology, as well as forecast 
skill information. Most participants wanted to be able to see forecasts for gauged catchments 
(39%) and continuous basins (like HydroSheds, 25%). Detailed technical descriptions of the 
modelling framework and data was found to be the most useful form of user guidance (when 
ranked), followed by video explanations of forecast data, video tutorials on how to use 
applications and example scripts/notebooks demonstrating the use of the data. 

The full results from the interactive session can be found below in Section 3.2. 
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3.1 Theme 1 slides 
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3.2 Results of the interactive session 

The interactive session was run in Menti, which allowed participants to respond to a range 
of questions on their mobile or in the web browser and for us to view and discuss the results 
in real time as they were submitted. The questions and the responses are given below. 
Overall, 29 people joined the survey. The number and percentage of people participating in 
each question is given in brackets after the question. 

3.2.1 Do existing global or regional hydrological forecasting systems meeting your needs? 
(23/79% participation) 
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3.2.2 If not, why not? (15/52% participation) 
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3.2.3 If they don’t meet your needs, what information do you need instead? (16/55% participation) 

 

3.2.4 What decisions do you need to make using seasonal hydrological forecasts? (14/48% 
participation) 
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3.2.5 How would you like to visualise forecasts for a given location? (15, 52% participation) 
Participants were asked to rank the different options presented 

 

3.2.6 What spatial scale would you like to be able to visualise forecasts at? (20/69% participation) 

 

3.2.7 If you selected ‘other’, what spatial scale would you need to be able to see forecasts at? 
(1/3% participation) 
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3.2.8 What user guidance and support would you find most helpful when using a global/regional 
hydrological forecasting system? (17/59% participation) Participants were asked to rank the 
different options presented 
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4. Theme 2: Hydrological Datasets 
Hydrological datasets are the cornerstone of robust scientific research, providing the 
foundation for forecasting and projections, and supporting decision-making for hazard 
mitigation and water resource management. This session described the importance for easy-
to-access, freely available, accurate and well described hydrological datasets. The 
presentation also highlighted the different hydrological datasets used by UKCEH in research 
and operational applications, the common issues (e.g., gaps in data and technical 
constraints) and the strategies employed to address them. A copy of the slides can be found 
below in Section 4.1.  

The interactive session for this theme focused on exploring participants’ experiences with 
hydrological datasets, including the types of data they use and how they use them, the 
challenges they face in accessing and analysing them, and the specific training needs that 
could help strengthen their capacity in this area.  

Stakeholders highlighted both the importance and challenges of working with hydrological 
datasets (variables like rainfall, temperature, evapotranspiration, soil moisture, vegetation 
indices, streamflow, and land cover), especially over Ghana. These datasets were accessed 
through national institutions, global portals such as Copernicus and Google Earth Engine, in-
house monitoring networks, automated downloads, and APIs.  

Although a wide range of data sources and analysis platforms are being used, they are often 
constrained by limited coverage, outdated records, software and data licensing restrictions, 
data formatting, and irregular updates, among other issues. Technical barriers such as slow 
internet connectivity, difficulties using scripts, and limited metadata also cause issues.  

Capacity building is the key priority to strengthen regional forecasting and operational 
applications. Training needs identified included programming and automation skills, 
hydrological data analysis and visualisation, handling large datasets, forecast verification, 
and applying machine learning to address data gaps and improve predictions. Stakeholders 
emphasised that building these skills, alongside better data management, open access 
sharing of data and centralised repositories, would strengthen regional capacity in hydrology. 

The full results from the interactive session can be found below in Section 4.2. 
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4.1 Theme 2 slides 

  

  

  

  

WMO HydroSOS Portal C3S Climate Atlas 

Chan et al. (2025) 

Chevuturi et al. (2023) 

Turner et al. (2025) 

Tanguy et al. (2025) 

GRDC Data 

Chan et al. 
(2025) 

Aitken et al. 
(2023) 

Chevuturi et 
al. (2023) 

Chevuturi et al. (2023) 

GRDC Portal 
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4.2 Results of the interactive session 

The interactive session was conducted as a breakout exercise, where participants were 
divided into three groups to discuss two key aspects of hydrological datasets (access and 
analysis), using an online Microsoft Whiteboard guided by a set of prompt questions. In the 
first part we explored participant’s experience in data access (e.g., portals, peer-to-peer 
transfer, or APIs), and types of data they are interested in (e.g., observations, forecasts, 
climate projections and common formats of data used). In the second part we discussed 

Hydro-JULES Training School 

Cloud Computing Tutorial 

UKCEH Summer School 
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participant’s preferred programming languages, platforms and data analysis approaches 
(e.g., forecast verification, visualisation, statistical analysis, parallel computing). Each of the 
three breakout rooms included around 15 participants, allowing for more in-depth discussion 
and active engagement from all. The key findings from all groups are summarised below for 
each aspect’s prompt questions. 

 

4.2.1 Accessing data 

(1) What types of hydrological data do you use and what is the preferred way to access 
hydrological datasets (e.g., portals, APIs, cloud services)? 
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(2) What issues do you face when accessing these datasets (technical, licensing, 
discoverability, speed)? 
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(3) What training or support would help you most in improving your data access skills? 

 

 

4.2.2 Analysing data 

(1) What types of platforms do you use for hydrological data analysis? 
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(2) Are there specific challenges you encounter during analysis? 

 

 

(3) What topics or skills would you like training on (e.g., forecast verification, visualisation, 
handling large datasets, object store, parallel computing)?  
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5. Theme 3: Hydrological Modelling & 
Tools 
Hydrological modelling is a key element of water resources assessment and management 
strategy, and can be used to inform water practitioners of the potential impact of any changes 
in water availability for both present and future periods. This session highlighted some 
fundamental approaches and tools when quantifying changes in water resources, and the 
impact this may have on sectoral water use and demand. The presentation also 
demonstrated two applications of water resources modelling tools developed at UKCEH. The 
first being a GWAVA model application in the Upper Narmada basin, India, and the second 
of a data-driven approach to seasonal forecasting of reservoir storage in the UK. A copy of 
the slides can be found below in Section 5.1.  

The interactive plenary session firstly focused on how the workshop participants currently 
use water resources tools, and their current knowledge of software and coding languages, 
along with the datasets they’re using to drive and configure their models. Discussion then 
moved on to where there were current gaps in modelling knowledge, along with the training 
required to help address these gaps and the data needed to meet the requirements of water 
resource researchers and practitioners. 

Participants highlighted a number of different modelling software packages currently in use 
in West Africa, many of which were seen as being fit for purpose at the basin scale, although 
lacking capacity to model at the national scale. Challenges were also highlighted around the 
acquisition of data for model validation at the relevant spatial and temporal scales, with finer 
resolution data currently lacking. For larger scale data, satellite observations are being 
blended to help meet local requirements. 

During discussions, participants felt that training in machine learning and data-driven 
approaches would be beneficial in the assessment of water resources for a variety of 
applications, including streamflow and reservoir forecasting and data infilling and 
reconstruction. It was also highlighted that models and tools needed to better capture weekly 
to sub-seasonal change, along with requests for a water quality model, a groundwater model, 
and a finer resolution drought forecasting model to supplement the current modelling suite. 
A general need for training in statistical techniques was also highlighted, which in turn would 
facilitate the development and use of indicators for flood and drought forecasting. 

The full results from the interactive plenary session can be found below in Section 5.2. 
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5.1 Theme 3 slides 
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5.2 Results of the interactive session 

A 50-minute interactive session was conducted via a plenary discussion, with all participants 
encouraged to engage on the two proposed themes around water resources modelling and 
tools. Verbal responses and input via the meeting chat were again captured using an online 
Microsoft Whiteboard, with the discussion being guided by a set of eight prompt questions. 
The initial theme focussed on the current use of modelling tools for water resources 
assessment, along with data and associated challenges. The second theme then moved 
onto how these challenges could be met, and where the participants felt that training could 
help fill some of the skill and knowledge gaps that currently exist. This session included ~30 
participants from a range of backgrounds and modelling experience around water resources. 
The key findings from the session are summarised below. 

 

5.2.1 Current use of water resources modelling tools 

(1) Which models and tools are you currently using to assess different aspects of water 
resources? 

 
 
 
(2) Do you feel they’re fit for purpose. What challenges do they pose, if any? 

 
 
 
(3) Which datasets do you currently use? Are there any you need which aren’t 

available/accessible? 
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(4) Which coding languages are you familiar with? 

 
 
 

5.2.2 Needs, challenges and areas of interest for further learning or application of water resources 
modelling tools 

(1) Where do you feel the current gaps are in the water resources tools available to you? 
What are the key areas that need addressing? 

 

 

 

(2) What are the main challenges in addressing the gaps in modelling tools? 
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(3) What training do you feel is needed to help address some/all the above challenges? 

 

(4) What types of modelling tools would you be interested in receiving training for? 

 

 

(5) Any other comments/thoughts? 
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