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18. abstract 
Goal of the RIWWER joint project ("Resilient, Intelligent Water Management through Edge and Reinforcement Learning") was to 
develop a prototype for an intelligent, AI-based sewer network control system in urban areas, particularly to improve municipal 
wastewater management while accounting for heavy rainfall events. 
 
Science/Technology: The state of the art includes SWMM (hydraulic simulation) for sewer network modeling, as well as numerous 
AI-supported model-based control methods (MPC, Reinforcement Learning) – however, no applications to wastewater systems 
are currently known. Communication standards such as LPWAN (LoRaWAN/NB-IoT/MIoTy) and MQTT exist for general IoT 
applications, but it has not yet been investigated which are best suited for this specific use case. 
 
Objective: Development of an AI prototype for resilient, decentralized sewer network control to reduce combined sewer overflows 
during heavy rainfall, while considering ATEX requirements and energy efficiency. 
 
Method: Field testing of radio nodes, testing of AI-supported control via model-based simulations, optimization of edge AI through 
benchmarking on resource-constrained hardware (FPGAs), and integration into a physical test rig with reservoirs and valves. 
 
Result: AI systems increase the resilience of urban drainage and support compliance with EU-KARL (from 2027: max. 2% 
combined sewer overflow). Multi-Agent Reinforcement Learning (MARL) achieves MPC performance; the integrated test rig 
demonstrates the system integration of open-source AI models, cloud architecture for LoRaWAN/NB-IoT, and robust models 
resilient to communication failures. 
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