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The project aims in

investigating the functional

relationships of energy,

water and carbon fluxes

over tropical forests,

Cerrado (savanna) and

agricultural ecosystems

(sugar cane and 

eucalyptus), that includes

the control of climate and

environment. It is 

a cross-disciplinary 

perspective of eco-

climatology and hydrology,

plant physiology and

geochemistry, scheduled

from 2005 to 2008.

The project has a close

connection with the

Large Scale Biosphere-

Atmosphere Experiment in Amazonia

(LBA), and the team has three fronts of

investigation: i) climate (climatology and

land surface fluxes); ii) hydrology 

(hydrogeology, surface hydrology and 

biogeochemistry); and iii) ecology (plant

physiology and ecological studies), that is

coordinated to achieve the following tasks:

1) To monitor five experimental field sites:

Cerrado sensu stricto;

Ecotone (seasonally flooded savanna);

Tropical rain forest;

Agro system Sugar Cane;

Agro system Eucalyptus.

2) To measure leaf photosynthesis and 

water potential, according to key 

species and seasonality.

3) To measure the long term surface-

atmosphere fluxes of water, energy and 

CO2 over the field sites, using flux towers

and weather stations.

4) To estimate the water balance for each 
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ecosystem on the watershed scale, using hidrogeological 

surveys and by measuring precipitation, evaporation and 

stream flow.

5) To characterize ecosystem functional relationships 

dependent on the climate and water availability, using 

remote sensing and field measurements.

6) To estimate the dynamics of C stocks in each ecosystem,

and C balances in the long term by characterizing 

C sink or source.

7) To investigate how the climate variability (seasonal,

intraseasonal, interannual and century-scale) controls 

the length and patterns of wet and dry season in the 

region of study.

8) To deploy mathematical numerical models (biosphere-

hydrology-atmosphere) and field observations, to 

compare the productivity and water availability across 

the different ecosystems.

Source: Rocha et al. 2008, unpublished.
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Four field sites with flux towers and stream gages are
ran, three of them in northern Sao Paulo state (Cerrado and
paired sites of sugar cane and eucalyptus), and the floodplain
(savanna) site in Tocantins state. A species inventory and a
set of 6 parcels were defined in the Cerrado site, where leaf
photosynthesis and litter fall were measured.
Anadenanthera falcata Speng was a dominant species, with
larger photosynthetic potentials. Photosynthetic rates show
different patterns of the species, although the seasonality 
is similar and well defined between them.

In the forest-savanna transition in Brazil, the mean
annual sensible heat flux at all sites varied from 20 to 38
Wm-2 and was generally lower in the wet season and higher
in the late dry season, consistent with seasonal variations of
net radiation and soil moisture. At the sites where the dry
season length does not exceed 4 months and annual 
precipitation is above 1900 mm, the monthly net radiation
progressively increased along the dry season and was 
positively correlated with evaporation, that increased to as
much as 4 mm d-1 (Manaus, Santarem and Rondonia). In
contrast, those ecosystems with less precipitation, below
1700 mm, and longer dry season, as in Mato Grosso,
Tocantins and Sao Paulo, showed clear evidence of reduced
evaporation in the dry season, to 2,5 mm d-1 in the transitional
forests and to 1 mm d-1 in the Cerrado.The later sites showed
characteristics of savanna, where the reduction of evaporation
is more pronounced associated with longer dry season
lengths and larger annual amplitude of air temperature. The
patterns of seasonal evaporation and energy partitioning
we have discussed is key to identifying two functionally 
different type of sites, that help to explain the complexity of
functioning of tropical forests, savannas, and the transitional
ecosystems that exist in between them.

Using the EVI (Enhanced Vegetation Index),
photosynthesis increased during the late 2005 drought,
which suggests that the resilience of the ecosystem 
might be higher than expected.
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