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Abstract: With the continuous increase of global greenhouse gas concentrations and the escalating issue of climate warm-
ing, lidar based on the differential absorption coherent detection principle has become crucial for vertical profiles of green-
house gas concentrations. To address the technical challenges in current ground-based CO: detection lidar systems of simulta-
neously achieving high integration,high precision, high range resolution, and long-term stability, this study developed a micro-
pulse CO, profiling lidar operating at 1.57 pm with an all-fiber-integrated architecture. The system combines an injection-
locked fiber laser and an off-axis reflective telescope in a coaxial transceiver design, realizing a compact system architecture
(093 m x 0.34 m x 0.34 m) and sub-picometer wavelength stability (<0.6 pm under 10°C~40°C thermal variations). Horizon-
tal detection experiments as well as continuous observation experiments were conducted. Experiments for horizontal detection
revealed a significant linear relationship (R?=0.998) between the logarithmic ratio of dual-wavelength echo power and the de-
tection range, confirming system precision; and the stability of the lidar system was verified by a continuous observation ex-
periment.
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