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SUMMARY

1. Issues tower flux sites can contribute

Regional and global climate changes

Role of the biosphere in the global C cycle
Mitigation of greenhouse effect and the C market
Ecosystem and climate models, Interdisciplinary scientific projects
2. Measuring surface exchanges: the eddy covariance method
Surface balance (radiation, water, energy)

The eddy covariance method

3. Instrumentation

4. Estimating ecosystem fluxes

The concept of fetch, Spectral relationships, Averaging options
Webb correction, Energy closure

Diel and seasonal variability

Biometric stock changes

5. Monitoring sites over tropical ecosystems
Tropical forest

Savanna

Agrosystem (sugar cane)




6 relevant reasons why to conduct studies with tower fluxes

1.1. Regional climate changes

1.2. Global climate changes

1.3. Role of the biosphere in the global C cycle

1.4. Mitigation of greenhouse effect and the C market
1.5. Ecosystem and climate models

1.6. Interdisciplinary scientific projects
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Regional Climate
Changes




Changes of air temperature and humidity
In Amazonia deforestation (dry season)
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Why should precipitation change ?
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The partition between H and E (measured by the tower
flux) controls
boundary layer structure
and shallow cumulus cloud development

E (evaporation)
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 Regional Climate changes

Do century-scale deforestation in sub-tropics lead to changes In
regional climate ?

Hypothesis:
Croplands reduce local evaporation (positive feedback)

Energetics of cold frontal systems prevail over convective rainfall
(negative feedback)

Are there changes in precipitation ?




Primitive vegetation Present vegetation

(R. Negron-Juarez, PhD thesis IAG/USP)
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Present vegetation: mostly reduces precipitation, increasing over
sparse areas
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Global climate changes
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Estimated global-mean surface temperature changes (from proxy data) over
(a) past million years
(b) past 16000 years

Horizontal dashed line is global mean surface temperature at the beginning of 20™ century.
Source: Warr and Smith (1953)
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Variations of the Earth’s surface temperature for...

Departures in temperature in °C (from the 1961-1990 average)
08

the past 140 years (global)

Direct temperatures
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the past 1000 years (Northern Hemisphere)
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Annual temperature trends: 1976 to 2000
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Annual precipitation trends: 1900 to 2000
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Variations of the Earth’s surface temperature; year 1000 to year 2100

Departures in temperature in °C (from the 1990 value)
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Comparison between modeled and observations of temperature rise
since the year 1860

Temperature anomalies in °C Temperature anomalies in °C
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Role of the biosphere
In the global C balance




1.5. ROLE OF BIOSPHERE IN GLOBAL C BALANCE

3 important points:

o Special Report of the IPCC on LULUCF 2001

Terrestrial ecosystems should maintain uptake for several
decades (CO2 fertilization, nutrient deposition, human
practices) but gradually diminishing, but are also
threathened by increasing temperature (heterotrophic
respiration), degradation (natural disasters) to become a
source.

* Terrestrial ecosystems are uptaking C based on:
- estimated global C balance

- evidences that terrestrial tropical ecosystem are C sinks (Schimmel et al, Science
2001)
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Global C balance
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Figure 1 Zonal distribution of terrestrial and cceanic carbon fluxes. These data were
deduced from eight inverse models using different technigues and sets of atmospheric

observations after accounting for fossil-fuel emissions (not shown)'®. Results are
shown for the 1980s (plain bars) and for 1990-96 (hatched bars). The bars indirata
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	Changes of air temperature and humidityin Amazonia deforestation (dry season)

