
 
 
 

 

The effect of soil moisture on pipe leakages 

 
Client: Waterbedrijf Groningen 
Country: The Netherlands 
Period: 2020 
 
Case 
Current climate developments suggest an increase of periods of drought in the Netherlands in the coming 
years. In a previous water pipe failure analysis for Waterbedrijf Groningen, a significant increase in the 
number of leakages in Groningen was identified during a period of extreme drought in 2018, as shown in 
Figure 1. It was reason for Waterbedrijf Groningen to ask Spatial Insight to explore if a relation could be 
found between the number of leakages and variation in soil movement. The hypothesis is that during 
periods of drought the decrease of water in the soil leads to settlement and cracks, while cluster showers 
cause rapid expansion of the soil. Furthermore, in periods of drought the pressure on the water network 
increases. Both result in tensions in and around the pipes which may cause leakages. 
 

 
Figure 1. Number of leakages per year per material. 



 
 

 
Approach and solution 
Waterbedrijf Groningen delivered data with leakages between 2012 and 2018. Strategic partner 
Moisture Matters delivered raster data over the same period with daily measurements of soil movement (in 
mm). The analysis consisted of two parts: a time series of soil movement for each leakage location from 
2012 up to and including 2018. And an analysis of failure frequencies per material and soil movement 
categories.  
 
For every pipe failure location a time series of soil movement is constructed. The goal is to see if there is a 
trend in the build-up of soil movement towards the moment of leakage. Thus, we revealed that the average 
soil movement at failure locations was twice as high in the summer of 2018 compared to previous years, 
see Figure 2.  
 

 
Figure 2. Average soil movement at failure locations up and including to 365 days before failure in 2012-2018. 
The x-axis runs from January 1st up and including to December 31st. 

 
The network of Waterbedrijf Groningen consists mainly of PVC, asbestos cement (AC) and cast iron (GG). 
Figure 3 shows clearly that the number of failures in AC pipes increases during the summer months. The 
PVC and GG pipes do not show this trend. 
 



 
 

 
Figure 3. Failures per month per material. The black line is the average number of failures. 

 
The failure frequency in areas with above average soil movement sees a spike in August of 2018 (Figure 
4). There are approximately 2.5 times more failures in these areas. In the months following August the 
number of failures in these areas remain higher than in the areas with below average soil movement. 
 

 
 
Figure 4. Failure frequency per month and soil movement category in 2018. The black line is the average soil 
movement in 2018. 



 
 

 
The pattern described above also occurred in 2019. Climate change and drought will certainly remain an 
important topic for the coming decades. However, note that because the number of failures in higher 
categories are quite low in both 2018 and 2019, the results are statistically difficult to prove. Yet, this 
exploratory study shows interesting observations when looking at pipe failures in combination with climate 
variables. 
 
Contribution to the organisation’s strategy 
Waterbedrijf Groningen created the roadmap ‘Watertransition Groningen’ to be prepared for climate 
change. One of the routes is to optimize their processes by applying data science. The goal is to 
sustainably secure the drinking water supply. This project helps to understand where and when climate 
change affects the drinking water distribution network. 
 
More information 
Boudewijn ter Buurkes de Vries (boudewijn.ter.buurkes [@] spatial-insight.nl). 
 


