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Introduction

Eucalyptus plantations in Brazil

Å3.5 millions ha in 2006
Å5.7 millions ha in 2016
ÅMostly for cellulose, and charcoal (steel industry) 
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Main reasonsfor their success:

üHigh yields despite highly 
weathered tropical soils (~40 -50 m3

ha-1 yr-1) 

üAbility to grow as coppice

Plantation

Clear cut

3 years

Christina et al., 2011



le Maire et al.,2014. Mapping short-rotation 
plantations at regional scale using MODIS time
series: Case of eucalypt plantations in Brazil. 
Remote Sensing of Environment 152:136ς149.

Å Itatinga
Å State of Sao Paulo
Å Elevation: 850 m
Å Rainfall: 1360 mm 

(long-term average)
Å Air temperature~20°C
Å Deepsandysoils
Å Eucalyptus grandis

Objectives:
- Long-term monitoring of carbon, water and energybudgets 

over Eucalyptus grandis plantations in Brazil;
- Improveour understandingof eucalyptplantation functioning, 

quantifyresourceuse and efficiencies, developand validate
modelsΧ
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Rotation 2 (E. grandis * E. urophylla)
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Rotation length= 7 yrs

In this presentation: 9 yrsof eddy-covariance measurments: 
~2 yrsbeforeclearcutand 7 yrsafter

Objectives:
- Effectsof clearcut; 
- Changes over the rotation (stand age)

Rotation 1 (Eucalytusgrandis)



Incident Shortwave and 
long-wave radiation

Reflected Shortwave and outgoing 
longwaveradiation

Net radiation

LI7500
[CO2], [H20], 20hz

3D Sonic anemometer
U, V, W, T (20Hz)

Rainfall

Diffuse PAR, Direct PAR, 
Total PAR Wind speed, Tair, Air 

relative humidity

Meteorologicalstation + eddy-covariance system



Net CO2 uptake

Net CO2 efflux

Latentand sensibleheat fluxes
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Semi-hourly measurents



Laclau et al., 2013

Christina et al., 2017

Rootprofiles, frequent
inventories, destructive 
biomasses, litterfall, soil
respiration,  etc.



Soil water content measurmentstill 10 m deepin severaltrenches

Picture taken during sensor 
installation. The trench was refilled 
after sensor installation



Monitoring of water table depth



Results
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g Deepsoil water recharge 
after clearcuting, and use of 
storedwater the following
years



SWC



Depthof water uptakefor the first 5 yearsof the second rotation: measurementsand 
simulations (MAESPA model; Christina et al., FunctionalEcology, 2017)

At the beginningof the 
rotation, LAI and AET are low => 
recharge of deepsoil layersand 
increasein the water table level

Latter in the rotation, 
tree use current year
rainfall + the water 
storedin deepsoil layers

Importance of deepsoil
water to meet water 
requirmentsof the trees, 
sustaintheir fast growth
and help them to cope
with seasonaldrought

Rootfront

Simulatedwater 
table depth

Measuredwater 
table depth

Ground water uptakeare 
low, but are important to 
help treesto survive 
duringseveredrought



AET ~ 90% of rainfall
AET  ~ 88% of Rn 


