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Methane emissions are a critical environmental concern in the liquefied natural gas (LNG) sector, with 
significant implications for climate change, operational safety, and regulatory compliance. In Qatar—one 
of the world’s leading LNG producers—the scale and intensity of operations demand innovative solutions 
for mitigating methane leakage. This paper presents the Methane Leakage Detection and Optimization 
System (MLDOS), an integrated platform that combines IoT technologies, artificial intelligence (AI), and 
drone surveillance to detect, analyze, and reduce methane emissions across LNG infrastructure. 
 
The MLDOS deploys a multi-tiered sensor network, featuring IoT-enabled ground sensors and drone-
mounted methane detectors equipped with infrared and thermal imaging. These autonomous drones 
conduct routine aerial inspections of large and complex facilities, especially hard-to-reach areas, 
ensuring comprehensive, real-time environmental monitoring. The system's cloud-based analytics 
engine uses machine learning algorithms to process incoming data, identify potential leak sources, 
forecast risk patterns, and trigger preventive maintenance actions. 
 
Pilot implementation at a major LNG storage terminal in Qatar demonstrated a measurable impact: an 
80% reduction in methane emissions through early detection and rapid intervention, alongside a 25% 
decrease in operational downtime due to optimized inspection and maintenance workflows. These 
outcomes highlight the system’s dual benefit of enhanced environmental performance and improved 
operational efficiency. 
 
By embedding real-time data intelligence into LNG operations, this solution establishes a scalable 
framework for methane management that supports QatarEnergy’s environmental commitments and 
aligns with evolving international emissions standards. The MLDOS sets a new benchmark in LNG 
sustainability practices, demonstrating how digital innovation can drive environmental leadership and 
operational excellence in the global energy landscape. 
 
 
To view the full technical programme, visit https://lng2026.com/technical-programme 
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