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About the 
UK Centre for 
Ecology & Hydrology
The UK Centre for Ecology & Hydrology (UKCEH) is an 
independent, not-for-profit research institute carrying out 
excellent environmental science with impact. Our 500 scientists 
provide the data and insights that governments, businesses 
and researchers need to create a productive, resilient and 
healthy environment. 

For over 50 years, UKCEH 
has supported governments 
and national hydrological and 
meteorological services around 
the world to develop their services, 
enabling them to: 

• Manage water resources now 
and for the future. 

• Assess and mitigate  
climate-related risks.

• Make communities safer  
and more resilient to  
 hydro-climatic hazards

We have a long track record of 
working successfully with diverse 

international organisations, 
including as part of the UNESCO 
Intergovernmental Hydrological 
Programme and World 
Meteorological Organization 
(WMO). We collaborate closely 
with our partners to build capacity 
in hydrometeorological monitoring, 
data collection, analysis and 
management, and using data to 
build resilience. 

UKCEH is a focal point for 
hydrometric data in the UK. We 
play a key role in meeting national 
strategic needs and provide advice 

to the UK Government. We created 
the industry-standard method for 
assessing flood risk in the UK

Taking a multi-disciplinary 
approach allows us to provide 
holistic solutions to the challenges 
that our partners are facing. For 
example, our hydro-climate risks 
and water resources scientists 
work closely with soils and land 
use scientists, to investigate how 
land use and land management 
affect water availability, and with 
ecologists to consider impacts on 
freshwater biodiversity. 

A world-leading centre 
for hydrometeorology



Observing, 
managing and 
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Monitoring 
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UKCEH has experience in designing, 

developing and evaluating 

monitoring and observation sites, 

programmes and networks both 

nationally and internationally. Our 

expertise in this area encompasses: 

• Assessing stakeholder needs

• Specifying, procuring and  

testing instruments 

• Designing, installing and 

maintaining monitoring stations 

and networks

• Ensuring compliance with 

international monitoring and 

equipment standards

• Advancing innovative monitoring 

sensors and solutions

• Developing operating protocols, 

risk assessment and  

maintenance guidelines. 

CASE STUDY: Soil moisture 
monitoring in the UK and India

UKCEH has established COSMOS-UK 

(Cosmic-ray Soil Moisture Observing 

System), a long-term network of some 

50 soil moisture monitoring sites 

nationwide. The network provides 

near-real-time soil moisture data 

for use in a variety of applications, 

including farming, water resources 

planning, flood forecasting and 

land-surface modelling. Each site is 

equipped with an instrument that uses 

cosmic rays to sense soil moisture 

over an area of about 12 hectares. 

Building on our UK success, we 

recently collaborated with five leading 

scientific institutions in India to create 

a soil moisture monitoring network 

there. COSMOS-India, now operated 

by our Indian partners, delivers data 

that help to improve crop productivity 

and income for farmers, and supports 

local authorities to plan sustainable 

water use. 

https://cosmos.ceh.ac.uk/ 

https://cosmos-india.org/

CASE STUDY: A national 
evapotranspiration monitoring 
network for the UK

Evapotranspiration represents the 

flux of water from the land surface 

to the atmosphere, and accurate 

measurements of this flux are 

essential for weather prediction and 

hydrological modelling applications. 

UKCEH has developed and continues 

to grow a national network of eddy 

covariance stations across the UK, 

which deliver continuous and long-

term observations of evaporation, 

surface energy balance and carbon 

fluxes from a range of ecosystems in 

near-real time. The network delivers 

data that can be used for model 

development and testing, and for 

estimating the water use efficiency 

associated with different land 

management activities. There are 23 

systems in operation. 

The work was funded by the Natural 

Environment Research Council 

through the UK-SCAPE and Soil 

Security programmes, BEIS, Defra and 

Natural Resources Wales.  

Hydrometeorological observation systems
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UKCEH has world-class expertise, 

tools and techniques in river discharge 

monitoring. Our experience can help 

identify and deliver the monitoring 

equipment and skills needed to provide 

accurate river discharge information 

in even the most challenging 

environments and conditions. Our 

expertise in this area includes: 

• Matching river monitoring needs 

to safe, accurate and cost-effective 

solutions

• Specifying, procuring and testing 

instrumentation 

• Designing, installing and 

maintaining river discharge 

monitoring stations and networks

• Validating the performance 

of river monitoring sites and 

instrumentation

• Ensuring compliance with 

international standards

• Driving innovation in river 

monitoring sensors and solutions

• Developing operating protocols, 

risk assessment and maintenance 

guidelines

• Delivery of training on river 

discharge monitoring.

CASE STUDY: Global 
Hydrometry Support Facility

UKCEH is working to increase 

the uptake of innovative water 

monitoring technologies and 

approaches through the WMO 

Global Hydrometry Support Facility. 

The UKCEH Chair of its Innovation 

Committee is helping to foster 

growth in the operational use of 

low-cost sensors, AI-based data 

management approaches,  

and other new technologies by 

national hydrological services  

around the world.

Innovation in river flow monitoring 
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UKCEH has extensive experience in 

the management of hydrometric data 

in over 50 countries around the world. 

Our expertise encompasses: 

• Establishing and operating 

national and international 

hydrometric data centres 

• Data processing, manipulation  

and visualisation

• Developing quality control and 

quality assurance procedures

• Data dissemination, including via 

web services

• Developing open data applications 

• Hydrometric data rescue

• Advice and technical support for 

a range of hydrometeorological 

data systems

• Drafting data exchange policy.  

UKCEH offers the above expertise in 

relation to monitoring of precipitation, 

soil moisture, river flows, surface water 

storage, groundwater, water quality 

and sediment loads, and freshwater 

ecology, for example. 

CASE STUDY: The National River 
Flow Archive (NRFA)

The NRFA is the UK’s focal point for 

river flow data. It collates, quality 

controls, and archives hydrometric 

data from networks across the UK 

including those operated by the 

Environment Agency (England), 

Natural Resources Wales, the Scottish 

Environment Protection Agency and 

for Northern Ireland, the Department 

for Infrastructure – Rivers. 

The NRFA acts as the main focal 

point for hydrometric data in the UK, 

providing stewardship of, and access 

to, daily, monthly and flood peak river 

flow data from over 1,500 gauging 

stations nationally. It supports the 

hydrometric monitoring activities 

of our partner organisations and 

offers independent, authoritative 

commentary on issues related to river 

flow measurement. In collaboration 

with measuring authorities, the NRFA 

endeavours to maximise both the 

quality and utility of the hydrometric 

data under its stewardship. 

The data provided by the NRFA 

underpin much of the hydrological 

research and water resources 

development and management 

activity in the UK. The NRFAs’ 

Peak Flow datasets form the basis 

of UK industry standard flood 

frequency estimates  for planning and 

development purposes. NRFA data 

and analyses also feed into a range of 

international hydrometric networks 

and global initiatives. 

https://nrfa.ceh.ac.uk

CASE STUDY: Sava River Basin 
Commission: hydrological data 
management and exchange 

The UK Centre for Ecology & 

Hydrology worked with the Sava 

River Basin Commission as part of 

a WMO and United Nations Office 

for Disaster Risk Reduction project, 

providing technical expertise to 

improve hydrological data sharing. 

The project assisted with the 

development of the first ever  

policy in the Sava Basin on the 

exchange of hydrological and 

meteorological data. This policy now 

underpins improvements in  

decision-making for flood risk 

management, water resources 

planning and transportation. 

As a result, water management 

organisations in the region are further 

developing their data exchange 

system, and the coordination and 

harmonisation of measurements at 

border stations, as well as upgrading 

their existing hydrological and 

hydraulic models.

Hydrometeorological data management 
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Hydrometeorological data management 

CASE STUDY: India  
Hydrology Project 

Through the India Hydrology Project, 

delivered with Mott MacDonald 

India for the Government of India 

and funded by World Bank, UKCEH 

scientists provided technical 

assistance and management support 

for hydrometeorological monitoring. 

This included:

• Establishing an effective and 

sound hydrologic database  

and Hydrological Information 

System (HIS)

• Developing consistent and 

scientifically-based tools to assist 

in effective water resources 

planning and management.

• Building the capacity of the 

participating central and state 

agencies in using these systems 

and information.

• Formulating a strategy for 

raising market awareness and 

promoting the wider use of 

hydrometeorological data.

• 

PRODUCT: HYRAD:  
Hydrological Radar

HYRAD (Hydrological Radar) is an 

advanced system for the receipt, 

processing, display and archiving of 

real-time radar rainfall and other 

hydrometeorological observation 

and forecast products. Processing 

tools include merging of radar and 

rain gauge data, assessment of 

storm rarity, forecasting of rainfall, 

calculating catchment averages, and 

statistical analysis of products. 

HYRAD has a wide user-base, 

including government flood warning 

agencies across the UK and Belgium, 

and is an integral part of several 

flood-forecasting systems. Water 

companies use the system for real-

time and post-event analysis of flood 

and pollution events, predicting 

bathing water quality, hydraulic 

model verification, and managing 

maintenance operations.

8



Monitoring hydrometeorological status

UKCEH has long-standing expertise 

in using data to monitor current 

hydrometeorology within the UK and 

internationally. Our capability in this 

area includes: 

• Assessing the current and likely 

hydrometeorological conditions 

at national and larger scales, and 

their impact on the environment 

and society

• Helping partners use information 

about current hydrometeorological 

conditions to inform management 

and policy decisions. 

PRODUCTS: Hydrological 
Summary and  
Hydrological Outlook

The Hydrological Summary, produced 

monthly, describes hydrological 

conditions across the UK during 

the preceding month using the data 

holdings of the National River Flow 

Archive and National Groundwater 

Level Archive and the cooperation of 

the Met Office and principal  

Measuring Authorities. 

Each summary includes regional 

rainfall data – both recent and, 

where significant, longer term 

accumulations. Also featured are 

maps and representative hydrographs 

of soil moisture, river flow and 

groundwater levels with supporting 

summary statistics, and details of 

current stocks for a selection of  

major reservoirs.

The Hydrological Outlook, also 

published monthly, provides seasonal 

hydrological forecasts for the UK 

using a range of modelling and 

statistical analysis tools. Specifically, 

it describes likely future trajectories 

for river flows and groundwater levels 

across the UK over the coming one to 

three months, to aid decision-makers 

who need to assess likely water 

availability or potential flood risk.

https://nrfa.ceh.ac.uk/monthly-

hydrological-summary-uk

https://hydoutuk.net

CASE STUDY: HydroSOS:  
WMO Hydrological Status and 
Outlook System

UKCEH is coordinating the development 

of HydroSOS, the WMO’s Hydrological 

Status and Outlook System. When 

implemented, HydroSOS will be the first 

global operational system for integrating 

hydrological status assessments 

and outlooks from and for National 

Meteorological and Hydrological Services 

around the world, in collaboration 

with river basin organisations and 

global modelling centres.

HydroSOS will help National 

Meteorological and Hydrological 

Services to better assess the 

status of river basins and predict 

future conditions. The system will 

support them to develop enhanced 

hydrological information products for 

diverse users including the agriculture 

industry, energy and water sectors, 

and the general public.

A demonstration web service is 

available at https://eip.ceh.ac.uk/

hydrology/HydroSOS
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Monitoring hydrometeorological status

CASE STUDY: Enhancing 
drought monitoring and early 
warning systems in Europe, the 
USA and Australia

Traditional drought monitoring and 

early warning (MEW) systems do 

not link drought indicators such as 

rainfall, water storage levels and soil 

moisture to the potential impacts 

of droughts on people and society. 

Through the DRIVER research project, 

funded by the Belmont Forum’s 

Freshwater Security Theme, UKCEH, 

in collaboration with a network of 

partners, identified ways to improve 

the design and operation of MEW 

systems in Europe, the USA and 

Australia, by better linking drought 

indicators with drought impacts. 

Our work highlighted key themes 

for MEW design and use, including 

consideration of different types of 

droughts, indicators and impacts, 

uncertainty, capacity and decision-

making, communications, and 

governance. We identified ways in 

which MEW systems could embrace 

greater complexity and recommended 

ways to tailor messaging about 

droughts for different audiences. 

CASE STUDY: Linking drought 
indices to drought impacts in 
Liaoning Province, China

Drought affects 29 million people each 

year in China. We worked with Chinese 

scientists at the Institute of Water 

Resources and Hydropower Research 

to develop improved tools for drought 

monitoring, early warning and risk 

assessment. A particular focus of our 

work was Liaoning Province in north-

east China, a region with significant 

agricultural production which has 

suffered a number of severe droughts 

in recent decades.

China has a comprehensive archive 

of drought impact information, and 

so with our partners we were able to 

statistically quantify the relationship 

between drought indices and drought 

impact data, to identify which indices 

best represented various types of 

drought impacts, such as reduced access 

to drinking water or reduced agricultural 

production. We used vulnerability 

factors to asses which cities were 

vulnerable to which impacts. The work 

will inform future drought monitoring, 

forecasting and management. 
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Monitoring hydrometeorological status

TOOL: The UK Water  
Resources Portal

UKCEH developed the UK Water 

Resources Portal, an online tool that 

allows users to explore and monitor 

current hydrological conditions 

across the country in near real-time 

and put them in a historical context. 

The Portal brings together a range of 

different datasets across the water 

cycle, including rainfall, river flows, 

soil moisture and groundwater, some 

of which are updated automatically on 

a daily basis. 

The Portal provides visual summaries 

of hydrological conditions through 

interactive maps and graphs, offering 

users a choice of different indicators 

and visualisation options to ensure 

relevance for decision-making. It was 

developed through close collaboration 

with end users including regulators 

and water utilities, and with feedback 

from a much wider range of water 

managers including farmers and 

conservation groups. 

The UK Water Resources Portal is 

widely used by UK water managers, 

water companies and regulators to 

track the evolution and severity of 

drought or high flow events.

https://eip.ceh.ac.uk/hydrology/

water-resources/

TOOL: App to aid drought 
decision-making in  
Maharashtra State, India

UKCEH worked with government 

agencies and university partners in 

India to develop an interactive web 

application to aid drought  

decision-making. 

The app allows users to explore the 

drought declaration methods  

outlined in the Indian Government’s 

Manual for Drought Management. 

The manual gives guidance on how a 

combination of drought indicators can 

be selected to declare drought, and 

thereby unlock relief payments for 

affected farmers.

The app enables users to see how the 

methods are applied in practice within 

Maharashtra State, in a user-friendly 

and interactive environment. It 

highlights sensitivities in the drought 

declaration process, as well as helping 

users to understand the impacts of 

their decisions. The findings from 

Maharashtra will be relevant to 

applications in other states in future. 
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Modelling for 
adaptation, 
forecasting and 
long-term resilience

Key capabilities

Water resources 
modelling

Hazard impact 
modelling

Forecasting extreme 
weather events 

Building resilience for 
the future
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Global hydrological variability poses 

one of the greatest challenges and 

threats to the world’s population. 

Our scientists develop hydrological 

models for flood, drought and water 

resource management and enable  

a wide range of stakeholders 

nationally and internationally to  

apply them to make communities 

safer and more resilient. 

We have expertise in:

• Flood and drought forecasting

• Modelling at national and local 

scales using spatial landscape 

property datasets

• Data assimilation 

• Uncertainty estimation

• Comparative model  

performance assessment

• Real-time hazard and  

impact forecasting

• Spatial rainfall estimation 

using rain gauge and weather 

radar data.

TOOLS: JULES & Hydro-JULES 

JULES (Joint UK Land Environment 

Simulator) is the land surface model 

used by the UK’s Met Office to 

forecast weather and climate. JULES 

was developed by a wide community 

of UK researchers, coordinated by 

UKCEH and the Met Office.

The Hydro-JULES model builds on 

JULES to represent an integrated 

water cycle model that will improve 

climate change projections, enhance 

flood prediction, help ensure 

water availability, and enable us to 

better understand the impact of 

the changing water cycle on nature 

and people’s livelihoods. The new 

model brings together approaches 

from meteorology and hydrology, 

integrating data on rivers, rainfall, 

coastal and groundwater, and 

amalgamating data from different 

sources, for example satellite and field 

instrument data. 

The programme is funded by NERC 

and delivered in partnership with the 

National Centre for  

Atmospheric Science and the British 

Geological Survey.

https://hydro-jules.org

Water resources modelling
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Water resources modelling

CASE STUDY: Upscaling 
catchment processes 
for sustainable water 
management in  
Peninsular India

The Cauvery river basin in southern 

India has long presented water 

management challenges at local, 

regional and basin scales. A team 

of scientists from six organisations 

in India and the UK, jointly led by 

UKCEH and the Indian Institute 

of Science, set out to assess how 

the many local, small-scale water 

management interventions in rural 

and urban areas affected water 

resources availability across the 

entire basin. A detailed study of 

interventions (e.g. reservoirs, check 

dams, tanks, borewells, etc.) in both 

settings informed the set-up of 

UKCEH’s basin-scale water resources 

system model, GWAVA. 

The model was calibrated and 

validated using data from national, 

state and municipal authorities. Initial 

output provided a useful perspective 

on the influence of interventions 

on the current water situation. The 

model’s subsequent application, 

with a combination of climate- and 

socio-economic-scenarios (RCPs & 

SSPs), showed how water availability 

might change over coming decades. 

This work, funded by NERC and 

India’s Ministry of Earth Sciences, 

should contribute in future to a fair 

and equitable allocation of water 

resources across the basin. 
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CASE STUDY: Surface Water 
Flooding Hazard Impact Model 

Our scientists received a Royal 

Meteorological Society Innovation 

Award in 2018 for their work on 

a Surface Water Flooding Hazard 

Impact Model. In collaboration 

with the Met Office, the James 

Hutton Institute and the Scottish 

Environment  Protection Agency, 

they created a novel real-time system 

for forecasting surface water flooding 

and its potential impact. 

The system was piloted by the 

Scottish Flood Forecasting Service 

during the 2014 Commonwealth 

Games in Glasgow, and found to 

be valuable in alerting the Games 

organisers and emergency  

responders to the localised flooding 

events that occurred during the 

Games. The approach is now in 

national operational use by the Flood 

Forecasting Centre.

UKCEH plays a vital role in  

providing information, advice 

and analysis to help stakeholders 

prepare for, respond to and  

review natural hazards such as 

floods, droughts and extreme 

weather events.  

This includes:

• Developing physical and 

statistical models to better 

quantify the current and future 

risks from extreme rainfall and 

floods at multiple temporal and 

spatial scales.

• Improving understanding of 

the processes driving the onset, 

development and termination of 

droughts and their impacts, and 

enhancing prediction systems.

• Enhancing modelling tools and 

techniques to forecast river 

flows including real-time and 

seasonal flood forecasting.

• Advancing our understanding  

of the interdependence 

of hazards and enhancing 

integrated risk assessments.

In the UK, we participate in the 

Natural Hazards Partnership, 

which provides advice to the UK 

Government on these and other 

hazards (see page 26).

Hazard impact modelling
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According to the 

Intergovernmental Panel on 

Climate Change, wind storms, 

heatwaves, floods and droughts 

are all likely to become more 

common and more severe in the 

future. Drawing on our strengths 

in monitoring and modelling, we 

specialise in forecasting extreme 

weather events and minimising 

their impact. 

We are able to:

• Combine data from diverse 

sources and using multiple 

models to understand and predict 

extreme weather events

• Develop new analysis techniques 

and models, including a state-of-

the-art land surface model

• Using satellite data and past 

climate records to understand 

the interactions between the  

land surface and atmosphere,  

and their likely impact on  

future climates

We are working with partners 

across Africa and Asia to improve 

observation, analysis and modelling of 

extreme weather events.

CASE STUDY: Nowcasting flood 
impacts of convective storms in 
the Sahel 

In the Sahel region of Africa, the 

vast majority of flash floods are due 

to intense rain within long-lived 

mesoscale convective systems, which 

have tripled in frequency over the 

last 35 years, and appear to be linked 

to global warming. Civil protection 

authorities and on-the-ground 

responders in the Sahel need improved 

early warning of the likelihood of flood 

impact from national meteorological 

and hydrological services.

UKCEH scientists led the NFLICS 

project, which addressed this need 

by developing and testing automated 

approaches to predicting flood 

impacts. We worked in partnership to 

co-develop products and processes 

that met the demands of users and 

helped them to safeguard their 

communities. Our work drew on 

state-of-the-art research findings 

from satellite analysis that identified 

land surface drivers of extreme 

mesoscale convective systems rainfall.

Forecasting extreme weather events 
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CASE STUDY: The influence  
of land-atmosphere  
interactions on the  
East Asian monsoon 

Interactions between the land surface 

and atmosphere play an important 

role in weather and climate. 

The PORCELAIN project, led by 

UKCEH, used a combination of 

innovative observation-based 

analyses, and analysis of existing and 

new atmospheric simulations using 

multiple climate models, to gain new 

understanding of land-atmosphere 

interactions and their influence on the 

East Asian monsoon. 

The project tested new process 

representations of plant physiology, 

soil hydrology and irrigation, and 

quantified their impacts on coupled 

simulations on weather prediction 

and climate change time scales. 

It led to the creation of new tools 

for evaluating land-atmosphere 

interactions. 

Our scientists collaborated with 

Chinese partners and UK partners 

from the University of Reading, within 

the Newton Fund Climate Science for 

Service Partnership China run by the 

UK’s Met Office.

CASE STUDY: AMMA 2050 

Building on the work carried out 

as part of the NFLICS project (see 

above), UKCEH carried out further 

research into the ways in which land 

surface conditions affect the direction 

and intensity of megastorms after 

they have formed as part of the 

AMMA 2050 project, funded by the 

UK’s Foreign, Commonwealth and 

Development Office and NERC.

Our scientists developed online 

tools to better forecast the path and 

strength of an approaching storm, 

which are now used to inform alert 

systems for communities across 

Africa, providing them with up to 

six hours’ warning. This includes in 

Senegal, where UKCEH is working 

with the national meteorological 

service, ANACIM, to see how useful 

very short-term forecasts are for local 

emergency responses.

https://www.amma2050.org/

Forecasting extreme weather events 
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By assessing the risks posed by 

environmental hazards, we help 

partners to predict and develop 

strategies to address the threats 

they pose to society, the economy 

and the environment. Our 

capabilities in this area include:

• Flood and rainfall estimation 

data and methods help partners 

understand flood risk, and 

support flood management 

decision-making.

• Hydrological modelling under 

different climate change and 

socio-economic scenarios is used 

to support the development of 

adaptation policies and  

wider decision-making under 

climate change.

PRODUCT: The Flood 
Estimation Handbook (FEH) 
Web Service

Our flood estimation expertise, the 

result of many years of hydrological 

monitoring, modelling and analysis, 

has been a primary focus of UKCEH 

and its predecessor organisations 

for more than 40 years. Building 

on the ground-breaking Flood 

Studies Report (1975) and Flood 

Estimation Handbook (1999), our 

flood estimation research improves 

the accuracy and reliability of flood 

frequency estimates in the UK.

The FEH Web Service delivers the 

catchment data and rainfall model 

outputs that are required to apply 

the industry-standard methods for 

assessing flood risk in the UK. The 

FEH also provides guidance, data, 

standard procedures and software 

for rainfall and river flood frequency. 

It now includes the estimation of 

development site runoff rates across 

the UK. 

FEH data and methods support:

• Flood risk mapping and 

assessment

• Flood management planning

• Design of structures such as 

bridges, culverts and reservoir 

spillways

• Assessment of the rarity of 

notable rainfalls or floods

• Design of sustainable and 

traditional drainage systems.

PRODUCT: UK Future Flows 
maps and datasets

Using the latest climate change 

projections from the UK Climate 

Impact Programme, including the 

UKCP09 probabilistic climate 

projections from the Met Office 

Hadley Centre, UKCEH along 

with the British Geological Survey 

and Wallingford HydroSolutions 

developed two unique datasets for 

Great Britain:

• An 11-member ensemble 1km 

gridded projection time series 

(1950-2098) of precipitation and 

potential evapotranspiration for 

Great Britain

• A corresponding time-series of 

projected daily river flow and 

monthly groundwater levels for 

282 rivers and 24 boreholes. 

The Future Flows and Groundwater 

Levels dataset has been used 

extensively in the water industry 

and has found a wide range of 

applications across other sectors 

such as farming, energy, and 

transport, and in research. With 

the recent release of UKCP18 

projections, UKCEH and its 

partner organisations have been 

commissioned by UK Government to 

deliver a new, nationally consistent, 

‘enhanced Future Flows and 

Groundwater’ dataset and associated 

climate service (EFLaG) based on 

UKCP18. 

https://www.ceh.ac.uk/services/

future-flows-maps-and-datasets

Building resilience for the future 
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Building resilience for the future 

CASE STUDY: Estimating 
flood frequency in  
Maharashtra State, India

Monsoon-related flooding occurs 

annually in the Godavari and Krishna 

river basins in Peninsular India, 

causing damage and disruption 

to local communities. UKCEH has 

worked with partners in Maharashtra 

State to apply some of the principles 

of the Flood Estimation Handbook to 

Indian catchments so that spatially 

consistent estimates such as the  

50-year flood can be derived for any 

point on the river network. 

Based on the results of this study, 

we are developing a web application 

for users in academia, industry and 

policy to illustrate flood frequency 

estimates for gauged catchments in 

the region, as well as simple statistics 

of trend at these stations, accessible 

in a simple point-and-click format. The 

application makes use of open-source 

global datasets that complement 

those used in the FEH methodology. 

CASE STUDY: Health report 
cards for the Great Barrier Reef

UKCEH scientists are supporting the 

Australian Government to generate 

Great Barrier Reef “Report Cards”. 

These report cards summarise the 

condition of the marine environment, 

detecting changes in the environment 

that occur in response to various 

pressures and management actions. 

To achieve this, UK and Australian 

scientists have deployed  

hydrological models to produce 

historical simulations, hindcasts, 

nowcasts and three-day forecasts  

of water discharges from the land  

into the Great Barrier Reef  

marine environment.

This collaboration between UKCEH 

and the Bureau of Meteorology 

Australia is part of the eReefs 

Programme, which is focused on the 

protection and preservation of the 

Great Barrier Reef. 
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CASE STUDY: Understanding 
flood vulnerability in Malaysia

In Malaysia, with funding from 

the Newton Programme in South 

East Asia, we are working with 

in-country partners to develop our 

understanding of flood exposure 

and vulnerability from local to 

national scales, to support improved 

quantification of the flood hazard 

and subsequent flood management, 

response and recovery. 

We are also leading an integration 

project within this Programme 

looking at extreme weather, flooding, 

landslides and water-borne diseases. 

The aim is to share data  

and knowledge among stakeholders, 

and to initiate consideration of 

a multi-hazard approach to risk 

management in Malaysia.

https://www.ceh.ac.uk/our-science/

projects/flood-impacts-across-

scales

CASE STUDY: Working with 
farmers in Thailand to build 
resilience to drought  

Through the STAR project, 

supported by the Newton Fund, 

UKCEH scientists are working in 

collaboration with Thai partners to 

enhance resilience to drought in in 

the country.

We are delivering new information 

and insights about the relationships 

between drought severity, timing 

and duration, and the corresponding 

impacts on Thai agriculture. We 

are also producing guidance on 

how drought risk can be better 

communicated from policy planners 

to farmers, thereby increasing the 

resilience of agriculture. 

The project is increasing Thailand’s 

capacity for drought monitoring and 

early warning. Different ministerial 

bodies and institutions related to 

agricultural water management 

Building resilience for the future 

are directly involved in the design 

and delivery of the project and will 

benefit from its outputs.

www.ceh.ac.uk/our-science/projects 

star

TOOL: Modelling to support 
water management in Brazil 

In many parts of the world, human 

management of river systems is 

essential in providing water needed 

for agriculture, industry and public 

supply. However, management 

activities such as reservoir 

operations and abstractions for 

irrigation water are not represented 

in many hydrological and land surface 

models, which limits the applicability 

of these models in densely  

populated and highly managed parts 

of the world.

As part of the Climate Science for 

Service Partnership Brazil (CSSP 

Brazil) research, we included 

a detailed treatment of water 

management in the JULES land 

surface model, and used this to study 

historical water availability in Brazil. 

The new model accounts both for 

water demands from multiple sectors 

and impounding reservoir operations, 

and so is able to identify key areas 

and times of water scarcity. The 

system was designed with portability 

in mind and uses simple management 

rules that can be amended where 

better, local information exists, 

providing a tool that can be applied in 

many settings around the world.
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UKCEH’s GWAVA (Global Water 

Availability Assessment) model 

provides integrated analysis of 

water sources and demands at 

national to continental scales. It 

helps stakeholders understand how 

competing water demands and  

future hydro-climatological changes 

might impact water stress at 

different scales.  

GWAVA combines locally sourced 

data with global databases to give 

projections of future changes to 

water availability. These projections 

are used to model potential impacts, 

including changes to water quality 

and damage to river ecosystems. 

GWAVA is highly adaptable to 

environments where hydrological 

data are sparse and has been 

successfully applied both globally and 

at continental and basin scales across 

Europe, Africa and Asia for more than 

20 years.

https://www.ceh.ac.uk/gwava

TOOL: GWAVA: Global Water 
Availability Assessment 

Building resilience for the future 
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Training and 
knowledge 
transfer

Key capabilities

Training 

Best practice 
guidelines

Knowledge transfer
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UKCEH has a long history of 

engaging in knowledge sharing, 

capacity development, and 

providing formal and informal 

training. Our training offer includes:

• Customised training designed 

to meet the requirements of 

diverse audiences.

• Classroom-based, one-to-one, 

field-based and online learning 

– both live interactive sessions 

and self-paced modules. 

• Direct delivery in many areas of 

the globe. 

• Training and support in the  

use of hydrological software  

and models.

Training

CASE STUDY: Myanmar 
Hydrology Training Programme

UKCEH is coordinating a 

hydrological training programme 

for the Myanmar Department of 

Meteorology & Hydrology (DMH) 

on behalf of WMO. The programme 

is designed to meet DMH’s evolving 

requirements, now and in the near 

future, and is being delivered to 

hydrologists and technical staff from 

the DMH. 

The training encompasses 

hydrometry, modelling, floods, 

droughts and hydrological data 

management. UKCEH is leading an 

international team of hydrological 

experts to design and deliver an 

integrated training programme 

through a mix of online, classroom 

and field based courses. 

GWAVA Training

To support the user community, 

UKCEH designs and delivers GWAVA 

training via a combination of online 

and classroom approaches. The 

training describes the hydrological 

model and its practical applications, 

and demonstrates the various 

possible uses of the model and the 

types of scientific questions that may 

be tackled.
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UKCEH plays an active role in 

the development of national and 

international monitoring standards 

for hydrometry through our roles in 

the British and European Standards 

Committees. In recent years, UKCEH 

experts have led development of 

standards on hydrometric data 

management and rainfall monitoring, 

ensuring that the monitoring 

knowledge that we have developed 

through our research projects helps 

to inform wider best practice within 

the community.

Best practice guidelines
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Knowledge transfer

UKCEH is an independent,  

not-for-profit, knowledge-based 

organisation. We engage with 

governments, public bodies, 

NGOs, industry, and the research 

community to share our knowledge 

in order to advance a common 

understanding of our environment, 

how it sustains life, and the human 

impact on it – so that together, 

people and nature can prosper.

CASE STUDY: India-UK Water 
Centre: collaboration on water 
security research 

The India-UK Water Centre was 

a virtual joint venture set up by 

UKCEH and partners to promote 

cooperation and collaboration in 

water security research between 

the UK and India. Between 2016 and 

2020, the Centre provided a platform 

for partnership and dialogue 

between Indian and UK water 

researchers, water  

policy makers and water businesses.

The Centre supported a range of 

activities which brought together 

users, stakeholders and researchers 

across sectors in order to develop 

cross-disciplinary partnerships,  

and foster knowledge exchange  

and capacity building. Activities  

were focused around five key  

cross-sectoral themes:

• Developing hydro-climate 

services to support 

water security

• Building cross-sectoral 

collaborations to understand  

the water-energy-food nexus

• Using new scientific knowledge  

to set objectives for  

freshwater management

• Improving freshwater 

monitoring frameworks and  

data management

• Transforming science into 

catchment management 

solutions.
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Natural Hazards Partnership

We participate in the Natural 

Hazards Partnership (NHP), which 

delivers advice to governments and 

communities across the UK. The NHP 

includes government departments, 

agencies and research centres; the 

Civil Contingencies Secretariat of the 

UK Government’s Cabinet Office is a 

key stakeholder.

UK National Climate  
Science Partnership

The UK’s leading climate science 

organisations are part of a national 

alliance focused on climate solutions 

for society. The Met Office and seven 

centres supported by the Natural 

Environment Research Council 

(NERC), including UKCEH, work 

together to address threats posed by 

a rapidly changing climate, putting 

climate science at the forefront of the 

solutions agenda.

UNESCO International 
Hydrological Programme (IHP)

We coordinate the UK’s input to the 

IHP of UNESCO, providing advice  

to UK Government and playing 

an active role in advancing the 

IHP’s work. Through the IHP,  we 

collaborate with scientists around 

the world to share expertise, provide 

training and influence water policy  

and management. 

World Meteorological 
Organization (WMO)

UKCEH provides the UK Hydrological 

Adviser for the WMO, supporting 

the Met Office in coordinating 

UK engagement with National 

Meteorological and Hydrological 

Services around the world, furthering 

hydrometeorological science and 

operations globally, and helping 

partners to advance their observation 

networks and forecasting capabilities.

UK Met Office

UKCEH collaborates with the Met 

Office across a wide range of their 

weather and climate research 

programmes, including joint 

management of the JULES land 

surface model and its use within 

the Unified Model and the UK Earth 

System Model (UKESM).

Flood Forecasting Centre

The Flood Forecasting Centre 

(FFC) is a partnership between the 

Environment Agency and the Met 

Office. The FFC provides a five-day 

overview of the flood risk for England 

and Wales from all natural forms of 

flooding - river, surface water, tidal/

coastal and groundwater. UKCEH 

works closely with the FFC to provide 

the hydrological modelling capability 

that is applied in the Environment 

Agency’s Incident Management 

Forecasting System (IMFS) and the 

Met Office Super Computer for 

generating ensemble forecasts.

Weather and Climate Science 
Services Partnership (WCSSP)

UKCEH participate in a wide range 

of WCSPP activities, designed to 

develop international partnerships 

that help strengthen the resilience of 

vulnerable communities to weather 

and climate variability. 

Water Europe

We are members of the Science 

Advisory Group of Water Europe, the 

coordinating body for water related 

research and innovation in Europe.

Partnerships
We have a long track record of working with national and 
international partners to develop the capacity of operational 
services and other government bodies in hydrometeorology. 

We have successfully delivered 

large multi-disciplinary projects 

for governments and agencies 

across the world. Our clients  

have included: 

The World Bank 

The European Union

The UK’s Foreign, Commonwealth 

and Development Office 

WMO (The World Meteorological 

Organization)

UNESCO (The United Nations 

Educational, Scientific and Cultural 

Organization)

FAO (The United Nations Food and 

Agriculture Organization).
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www.ceh.ac.uk/hydromet
enquiries@ceh.ac.uk

BANGOR
UK Centre for Ecology & Hydrology 

Environment Centre Wales 

Deiniol Road 

Bangor 

Gwynedd 

LL57 2UW 

United Kingdom

T: +44 (0)1248 374500 

 

EDINBURGH
UK Centre for Ecology & Hydrology 

Bush Estate 

Penicuik 

Midlothian 

EH26 0QB 

United Kingdom

T: +44 (0)131 4454343 

LANCASTER
UK Centre for Ecology & Hydrology 

Lancaster Environment Centre 

Library Avenue 

Bailrigg 

Lancaster 

LA1 4AP 

United Kingdom

T: +44 (0)1524 595800 

 

WALLINGFORD
UK Centre for Ecology & Hydrology 

Maclean Building 

Benson Lane 

Crowmarsh Gifford 

Wallingford 

Oxfordshire 

OX10 8BB 

United Kingdom

T: +44 (0)1491 838800 


