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Open-Path Online Monitoring of Ambient Atmospheric COz Based on
Laser Absorption Spectrum

HE Ying, ZHANG Yujun, KAN Rui-feng, XIA Hui, GENG Hui , RUAN Jun, WAN G Min, CUI Xiao-juan, L IlU Werrqging
Key Lab of Environmental Optics & Technology , Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
Hefe 230031, China

Abgtract With the conjunction of tunable diode laser absorption spectroscopy technology (TDLAS) and the open long optical
path technology ,the system designing scheme of CO: orrline monitoring based on near infrared tunable diode laser absorption
spectroscopy technology was discussed in detail , and the instrument for large-range measurement was set up. By choosing thein-
frared absorption line of CO2 at 1. 574 m whose line strength is strong and suitable for measurement , the ambient atmospheric
CO2 was measured continuousy with a 30 s temporal resolution at an suburb sitein the autumn of 2007. The diurnal atmospheric
variations of CO: and continuous monitoring results were presented. The results show that the variation in CO2 concentration has
an obvious diurna periodicity in suburb where the air isfree of interference and contamination. The general characteristic of diur-
na variation isthat the concentrationislow in the daytime and high at night , so it matches the photosynthesstrend. Theinstru-
ment can detect gas concentration online with high resolution, high sendtivity , high precison, short response time and many
other advantages, the monitoring requires no gas sampling , the calibrationis easy , and the detection limit isabout 4 2x10° 7. It
has been proved that the system and measurement project arefeasble, s it is an &fective method for gas flux continuous online
monitoring of large range in ecosystem based on TDL A S technology.
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