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WPL correction: 修正空气密度在传感器变化对通量测定影响

–在没有CO2交换下垫面，可测出明显的地面对CO2的吸收

Kondo & Tsukamoto (2008) J Agric Meteorol. 64, 1-8 

zm = 1.62 m

z0 = 0.25 m

900 mgCO2 m-3

700 mgCO2 m3

800 mgCO2 m3

w’        𝜌𝜌CO2

′

              m s-1    mgCO2 m-3

up +0.2     - 100
down -0.2    +100

通量 -20 mgCO2 m-2 s-1

测定频率： 2 Hz
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垂直风速的麻烦

�𝑤𝑤 ≠ 0
1. 水和CO2 出入地面和植物体
2. 感热通量引起的空气密度的变化

LE - 200  ~ 600 W m-2

�𝑊𝑊 − 0.75 ~ 1.5 mm s-1

CAST 分辨率：0.25 ~ 2.00 mm s-1
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大气压 (P) 是干空气 (Pd)和水 (e)气压之和
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T     Air temperature 
γ      Ratio of moist air specific heat between constant
       pressure and constant volume
R   gas constant of moist air

Ts of moist air is T that its dry air component can reach
at the same enthalpy as the moist air has (Zhou et al., 2022) 

Sonic temperature (Ts) 

c     Speed of sound
γd     ratio of dry air specific heat between constant 
       pressure and constant volume (1.400279)
Rd   gas constant of dry air (287 J K-1 kg-1) 
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Relationship of Ts to T in OPEC systems  

w
Ts

ρH2O 

Schotanus, P.S., F.T.M. Nieuwstadt, H.A.R. Debruin. 1983. 
Temperature measurement with a sonic anemometer and its application 
to heat and moisture flux. Boundary-Layer Meteorology 26: 81-93.  
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Moisture correction for Ts flux to be sensible heat flux 
for open-path eddy-covariance systems 

van Dijk, A. 2002.
The Principles of Surface Flux Physics, Dept of Meteorol and Air 
Quality, Agr. Univ. Wageningen, 40–41 pp. 
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Relationship of T to Ts and H2O mixing ratio (χH2O) 
for closed-path eddy-covariance systems 

Zhou, XH, T Gao, ES Takle, XJ Zhen, AE Suyker, T Awada, J Okalebo, JJ Zhu. 2022. Air temperature equation derived from 
sonic temperature and water vapor mixing ratio for boundary-layer flow through closed-path eddy-covariance flux systems. 
Atmos Meas Tech 15: 95–115, https://doi.org/10.5194/amt-15-95-2022.     
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Moisture correction for Ts flux to be sensible heat flux 
for closed-path eddy-covariance systems 

w and Ts χH2O





Error due to differing 
frequency responses 
for cospectra of

2
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COwT w ρand 

Kondo & Tsukamoto

Raw flux

Correction
Error

Need to correct for loss of 
covariance before WPL correction



Magnitude in WPL correction 
co-spectra CO2
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