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Introduction

Ç Previous studies based on eddy covariance (EC) 
technique have suggested a strong carbon sink (of 
about 1 ï6 ton C ha-1 y-1) in central and southwest 
Amazonia forest (Grace et al., 1995, 1996; Malhi et 
al., 1998; Araújo et al., 2002)

Ç These results are controversial because they are not 
in agreement with ecological understanding of the 
amount of carbon stored in the biomass (Phillips et 
al., 1998; Grace & Malhi, 2002; Baker et al., 2004)

Ç This could suggest that EC technique overestimates 
the carbon balance of Amazonia forest



Introduction

Ç In hilly terrain, the spatial variability of [CO2] in the air 

near the ground or in canopies can be substantial not 

only due to advection induced by temperature-driven 

gravity flows, but also as result of the variability of soil 

respiration (Rsoil) with soil properties (Chambers et al., 

2004; Souza, 2004)

(Kahn, 1992)

h up to ~60 m



Introduction

Ç They represent ~80% of central Amazonia forest 

(Richey et al., 2002)



Evidences

Ç CO2 stored in the valleys took longer to be released 

than that on the plateau

de Araújo et al. (2008)



Arguments

Ç Influences on the observed variability in [CO2] 

across the topography

Ç Temperature inversion layers that develop above and 

within the canopy along the topography,

Ç spatial variability of Rsoil, 

Ç weak vertical mixing in the valley and 

Ç lateral drainage of respired CO2 downslope were 



Hypotheses

Ç It is very likely that this variability in [CO2] causes the 

CO2 storage (S) to be spatially very heterogeneous 

both within the footprint of the EC tower-based 

measurements and at the scale of the topography

Ç This may affect the correct interpretation of net CO2

exchange (NEE) measured on the plateau as well as 

in the valley (Araújo et al., 2002; de Araújo et al., 

2008)



Objectives

Ç Measure the horizontal and vertical variation of [CO2] 
above and beneath the canopy along a topographical 
gradient

Ç Investigate the spatial and temporal variability of S 
and NEE along a topographical gradient

Ç Understand the physical and biotical drivers of this 
variability



Site Description

ÅThe study area belongs to Instituto Nacional de 

Pesquisas da Amazonia (INPA) and it is known as 

Reserva Biologica do Cuieiras

ÅThis reserve has an area of ~230 km2 with pristine 

rain forest, and it is ~60 km NNW of Manaus

ÅAnnual rainfall is ~2400 mm and averaged air 

temperature range is 26oC ( in April) and 28oC (in 

September)

ÅWetter period extends from December to April, and 

dryer period from June to September (rainfall<100 

mm month-1)

Cuieiras Reserve

Source: SIGLAB, INPA, 2004



Site Description

ÅSoils on the plateau are clayey Oxisols (low C:N 
ratio), and sandy Spodosols in the valley bottoms 
(high C:N ratio)

ÅThe vegetation classifies as an old-growth closed-
canopy terra firme (nonflooded) forest, but variation 
in soil type and topography creates distinct habitats 
for the forest vegetation

ÅThe forest canopy is stratified in four layers: 
emergent -trees that emerge above 45 m height; 
canopy ïtrees between 20 and 35 m tall; middle -
formed by the understory regeneration; and shrub ï
formed by shrubs and seedlings

(Kahn, 1992)



Material and methods

ÅSampling of [CO2] vertical profiles were made 

continuously at 5 points in the catchment (using a 

home-made system) since April 2006

ÅA new tower was erected in the valley to measure 

fluxes of H, LE, momentum and CO2, as well other 

meteorological variables (air temperature, radiation, 

wind speed and direction, soil temperature and 

moisture, etc.) since April 2006
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