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Case study - Kielder Water & Forest Park UK 

The project’s primary stakeholder 
Kielder Water & Forest Park Development Trust    

Kielder Water & Forest Park Development Trust is a 
charitable organization in the United Kingdom, 
working at Kielder Water to promote its sustainable 
development and improve knowledge of the natural 
environment at and around the reservoir and forest. 

A key element of this work is to ensure the 
continued integrity of Kielder Dam wall, and the 
safety of the communities and environment in the 
catchment area fed by the reservoir; some 23,000 
people and 120 businesses. 

The project’s objectives 
To implement a pilot IoT-based monitoring system to monitor the stability of the dam wall and the 
volume of water entering the reservoir from its tributaries.   The whole area around the reservoir has 
reduced or no cell phone network coverage and therefore the communications solution supporting 
the monitoring network needed to consume low power and have long durability, low maintenance 
and support a very reliable and secure data transfer from sensors to users. 

Insight Terra’s project role 
To provide an edge- and cloud-based data management and monitoring platform that aggregates, 
processes, stores and displays IoT sensor data.  Insight Terra carried out additional development 
work to ‘security harden’ the Insight Terra platform to meet the stringent requirements of 
government IoT applications. 

Country/Location 
United Kingdom/Northumbria 

Kielder Water & Forest Park is located in 
Northumbria, England, very close to the border 
with Scotland.  It is the largest man-made 
freshwater reservoir in Europe – shoreline of 43km;  
1.2km long and 52m deep; 200 billion litres. 

The reservoir was commissioned in 1982 and supports 
England’s largest hydroelectric plant with a production of 
20 GWh of electricity per year.  The reservoir also supplies 
nearly 50% of the water to the wider local area with a total 
population of approximately 1m people and 67,700 
businesses.   

 

Kielder Water 

Kielder Water dam wall 
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The overall project solution 
The end-to-end solution encompasses IoT sensors, edge-based data aggregation, resilient satellite 
connectivity and a cloud-based data management pipeline with customizable visualization.   

The geo-technical sensors comprise two types – loadsensing inclinometers and ultrasonic water 
level meters, all of which form a LoRa network across the length and breadth of the reservoir, 
enabling the data to be collected in real-time by the LoRa Gateway which is co-located with an all-
weather telecommunications kiosk.  The kiosk houses the edge 
compute node, power storage/management, Inmarsat satellite 
terminal and is supported by a wind-turbine and PV solar array 
for totally independent remote operation. 

 
The Insight Terra Insight Platform  

The Insight Platform deployed for the project has three key 
components: 
⁃ Edge-based hardware, data collection, aggregation and data 

transfer 
⁃ Cloud-based Insight Platform for near real-time data management 
⁃ Web-based customizable dashboard for visualization of remotely collected data which has been 

validated, enriched, curated and securely stored. 

The Insight Platform is built on Amazon’s Web Services (AWS) cloud infrastructure, and by virtue of 
its microservices architecture provides high levels of scalability, availability, security, integration and 
data management. 

The Insight Platform manages the ingestion, aggregation, 
transformation, validation, storage and visualization of IoT 
related data from the sensors.  It collects aggregated data at 
‘edge’, transforms and encodes this raw data for transmission 
across the Inmarsat satellite network.   
 
Once the data enters the Insight Platform pipeline in the cloud, 
it is decoded and enriched into meaningful metrics for 
visualization and analysis.  In this way the platform provides 
actionable insights into the data.  The curated data is stored 
securely and made available via a feature rich secure API 
gateway and/or web-based dashboard centric application. 
 
 

End-to-end solution 

Kiosk & power 

Tributary sensors 
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How is Kielder Water benefiting from the solution? 
Kielder Water & Forest Park Development Trust now 
has access to real-time, continuous and detailed 
insight into the key critical risk control factors that 
might affect the integrity the dam and the surrounding 
environment of the reservoir and downstream 
catchment area, including: 

• Displacement or distortion of the dam wall; 

• Water levels (‘freeboard’) of all tributaries 
supplying water to the reservoir; 

• Additionally, the status of any instrument and 
its associated power source is monitored and 
known at all times.   

 

 

 

The reliable transmission of all the data from the 
reservoir is made possible by the resilient, all-weather 
telecoms kiosk that operates 24/7 fully independently 
off-grid, ensuring effective monitoring of the critical 
risks associated with the reservoir to protect the 
downstream population and environment at all times. 

 

 

Project partners 
Inmarsat – Project Lead 

A UK-based global satellite communications operator that provides the resilient satellite 
connectivity and standalone power generation capability to this project.  Inmarsat 
worked closely with Insight Terra on further security hardening of the solution. 

Mconnected 
Mconnected is an asset intelligence and IoT integration specialist that installed and 
integrated the geo-technical sensors, instrumentation and the telecoms kiosk at 
Kielder Reservoir.  

Worldsensing 
Worldsensing supplied the loadsensing inclinometers that measure any movement of the 
dam wall, and the LoRaWAN gateway that connected all the sensors, aggregating their 
data before transmitting it to the edge computer node for transformation and 
transmission to the cloud pipeline. 

 

Dam wall sensor positions 

Inclinometer readings 
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