
Conclusion
Given a forecasted severe precipitation, decision makers wil l  be able to act over the ful l  

network for capacity reasons. Hence, while the WWTP operates to ful l-power, excess 

sewage wil l  be diverted between the storing faci l i t ies or sewer pipes. Sewer management 

is going to be based on sewage quality and quantity and it  wi l l  also implement cl imate 

change effects. This way uncontrol led discharges wil l  be minimal,  and if  they happen, they 

wil l  be original ly from the stormwater tank or faci l i ty where sewage quality has been 

already improved (Lastra et al .  2018).  

Real-time sewer network operation

The main advantage is that 

sewage can be distributed 

along different paths, which 

allows certain level of 

freedom to redirect sewage 

between different tanks. In 

this way overflowing or 

flooding wil l  not happen.

Madrid’s sewer network is especial ly complex and flexible,  mainly thanks to a group of 32 
stormwater tanks .  They were built  with the aim of storing sewage. Hyetograph shape 

forecasted 4 hours earl ier wil l  support early operation decisions.

Real-t ime network operat ion scheme
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Climate change effects are chal lenging the current operating system of infrastructures and, 

more general ly ,  the cit ies ’  resi l ience to cl imate change.

In the case of Madrid, cl imate change is going to increase the peak of the hyetographs, so 

that hydrograph peaks wil l  be higher and more often they wil l  belong to longer return periods 

than those for what the sewer network was designed for (10 years return period tradit ionally) .  

The early warning system owned by Canal de Isabel I I ,  is a real-t ime monitoring system 

composed by three radars with range of 65km, some laser pluviometers and several 

tradit ional rain gauges that covers the whole watershed.

This real-t ime tool forecasts the short-term precipitation patterns on local level with a t ime 

prediction of 4 hours. This is useful to alert the emergency team and serve to take flooding 

mitigation measures based on the hyetograph shape.

This could cause the system malfunctioning. Rainwater exceedance could be uncontrol lably  

discharged into the receiving waterbody or cause problems in the biological treatment 

process. Urban rainwater is often more polluted than the wastewater itself .
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EARLY WARNING OF EXTREME RAINFALL EVENTS


