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The blue path represents the underway observation trajectory in Yueqing Bay, and the pink triangle indicates the

fixed-point observation location on Bianman Island
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B: Data during zeroing procedure. Use the smoothed data from region B2
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Comparative evaluation of high-resolution seawater CO, partial pressure
measurement methods and their application in coastal monitoring networks

Li Xuanxuan"?, LiQian?, Wang Bin>, Zhang Xuan®’, Bai Yan’, Zhang Yixing’, Hu Xupeng®, Chen Jianfang™’

(1. Ocean College, Zhejiang University, Zhoushan 316021, China; 2. Key Laboratory of Marine Ecosystem Dynamics, Second Institute of
Oceanography, Ministry of Natural Resources, Hangzhou 310012, China; 3. State Key Laboratory of Satellite Ocean Environment Dynam-
ics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China; 4. Zhejiang Marine Ecological and Envir-
onmental Monitoring Center, Zhoushan 316021, China)

Abstract: High-stability monitoring of air-sea CO, partial pressure (pCO,) is fundamental for assessing air-sea CO,
fluxes across long temporal and broad spatial scales. Among the commonly used methods worldwide, the air-water
equilibration technique and the membrane-based diffusion technique are widely applied for measuring pCO,. In this
study, we conducted underway continuous observations in Yueqing Bay and a 50-hour fixed-point deployment near
Bianmanyu Island using the LI-COR®™ LI-5405A (air-water equilibration method) and the CONTROS HydroC® CO,
sensor (membrane equilibration method). The performance characteristics and application scenarios of the two ap-
proaches were systematically compared. The average difference between the two methods was 0.76 + 4.46 patm
during the entire observation period, but both approaches produced consistent temporal trends with strong correla-
tion. These two approaches exhibited distinct advantages: the membrane equilibrium method features low power
consumption and an integrated watertight design, making it suitable for long-term continuous monitoring in in-situ
scenarios or where power supply and space are limited. The air-water equilibration method, featuring rapid re-
sponse and high precision, is more applicable for high-resolution measurements in dynamic environments. We pro-
pose a synergistic observational framework combining baseline monitoring using the membrane equilibration tech-
nique with periodic calibration via the air-water equilibration method. This integrated approach enhances both tem-
poral and spatial resolution of air-sea CO, flux observations, thereby improving data reliability and providing ro-

bust technical support for nearshore carbon source-sink assessments.

Key words: CO, partial pressure; air-water equilibration method; membrane equilibration method; synergistic observation
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