
AI and Machine Learning for 

sustainable urban water management



The Race to Zero is on 
for the Water Sector



Nitrous Oxide (N2O) Emissions from 

Water Resource Recovery Facilities (WRRFs)

Carbon Dioxide = 1 GWP

Methane = 34 GWP

Nitrous Oxide = 300 GWP

Global Warming Potential (GWP)



Contribution to GHG Inventory

N2O alone accounts for up to 80% of total GHG emissions from WWTP. 

Daelman et al., 2013

ñN2O is probably the most overlooked by the industry.ò

Scottish Water, 2020



N2O = Ozone Depleting Gas 

N2O not only contributes to global warming, but it is

also an ozone depleter.

Ozone hole 



Where is N2O Produced and Emitted 

Nitrification Denitrification 

N2O N2O 



Relevant N2O Pathways and Influencing Factors 

Nitrification 

Denitrification 



What can we do about it?

ỏ Produce renewable energy onsite

ỏ Increase energy efficiency

ỏ Purchase renewable energy offsite

ỏ Buy GHG offsets

THESE DO NOT REDUCE N2O, so continue to deplete the 
ozone layer! 



Knowledge-based AI / ML Approach for reducing N2O 

ML Predictions 





Accurate monitoring with ML 


