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Development of Large Area Remote Sensing System
for Methane Gas Leakage Using Laser Radar
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A differential absorption lidar (DIAL) for remote sensing methane leakage was developed to help prevent disasters in
chemical plants. Given appropriate design parameters, a theoretical simulation was conducted to evaluate the DIAL’s
sensitivity and detectable range. Based on the simulation, a prototype was constructed and methane gas leaked 130 m away

from the DIAL was detected at a concentration of 6 000 ppm-m. The detection limit was better than 1 000 ppm-m at this
distance. A diode laser injection seeded optical parametric oscillator(OPO) was built and, combined with an optical

parametric amplifier(OPA), this laser was confirmed to have sufficient performance to use the DIAL in the field.
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Prototype DIAL system constructed and experimental setup
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methane distribution derived by signals
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Schematic diagram of simplified OPO system
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