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Outline

Re-visit of mass balance (advection)

Density + advection corrections

Coordinate (rotation)

Averaging time length (low frequency)

Co-spectral correction (high frequency)

The friction velocity ( u* ) criterion

Gap filling method

Sensor height (vertical flux divergence, footprint)
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Lee 1998 Agricultural and Forest Meteorology, 91, 39-49

Re-visit of mass budget equation
continuity equation

Consideration of contribution by vertical mean advection

A 1-D linear regression to estimate mean vertical velocity
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Vertical

Advection

Paw U et al. 2000 Boundary-Layer Meteorology, 97, 487-511

Incorporation of both air density flux and advection

A 2-D planar fit method to estimate the mean vertical velocity

Air Density Flux Term
From Continuity



Paw U et al. 2000



Finnigan 1999 Agricultural and Forest Meteorology, 97, 55-64



Coordinate - Rotation

Lee 1998

Ensemble average of vertical 
rotation angle as a function of 
azimuth

For example: Baldocchi 2000
Finnigan 2003, Su et al. 2004

2-D Planar Fit Method Paw U et al. 2000
Wilczak et al. 2001



Finnigan et al. 2003 Boundary-Layer Meteorology

Flat Terrain



Non-flat or Complex Terrain

Finnigan et al. 2003 Boundary-Layer Meteorology



Baldocchi et al. 2000



Finnigan et al. 2003 Boundary-Layer Meteorology



Paw U et al. 2000



Wilczak et al. 2001



Sakai 2001 Journal of Applied Meteorology, 40, 2178-2192



Finnigan et al. 2003 
Boundary-Layer 
Meteorology, 
107, 1-48



Finnigan et al. 2003 Boundary-Layer Meteorology, 107, 1-48



Co-spectral Correction (Su et al. 2004)



The friction velocity (u*) criterion
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Forest Ecosystem Respiration — Soil Temperature Relationship
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UMBS, 1999, 46-m, Days 151-244

 

AC,Sat = 37.111,  α = 0.0551

R2 = 0.700,      N = 761

PPFD ( µmol m-2 s-1 )
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Light-Response at the Whole Forest Canopy Scale



Effect of Different Gap-Filling Methods on Annual NEE 
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Temporal Variation of CO2 Concentration over UMBS Forest
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Temporal Variation of CO2 Flux over UMBS Forest

1999 2000 2001 2002
-40

-30

-20

-10

0

10

20

C
O

2 F
lu

x 
  (

 µ
m

ol
 m

-2
 s

-1
 )

T im e ( decim al year )


