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Increase in world demand for wood products

1980 2005
Wood production for industry (M m3 yr) 1450 1710
Wood production for Energy (M m3 yr?) 1530 1840
Production of cellulose (M t yr1) 125 175

http://www.fao.org

In 2000, forest plantations represented 5% of total forest

area, but provided 35% of collected wood (Millenium Ecosystem
Assessment, 2005)
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60 million ha of tropical plantations. 1/3 of them being Eucalypt plantations

Planted mostly for cellulose, and charcoal (steel industry, etc...)



High yields despite highly weathered tropical soils (15 to 30 m® ha* yrt in Congo,
and 30 to 70 m® ha! yr! in Brazil)

Ability to grow as coppice




Main reasons for critics

1) Very low biodiversity at the stand scale due to short rotations, weeding,
etc. (although biodiversity can be increased at the plantation scale: area
of permanent protection, etc.) => Eucalypt plantations should not be
considered as « forests », but rather as « crops »

2) High water use in comparison with the previous vegetation (usually
pasture before afforestation).

Photo: JL Stape



Carbon mitigation

Use of highly productive Eucalyptus plantations, well managed, established on
former degraded land like pasture, can contribute to reduce the pressure on
native forests

Example : Reducing emissions from deforestation and forest degradation (REDD)
- slowing clear-cutting of mature tropical forest

- slowing or decreasing the impact of selective logging

- promoting forest regeneration and restoration

- expanding tree plantations: the ecological effects of tree plantations vary
depending upon the type of ecosystem that the plantation is replacing and the
type of plantation management practices => controversial

The role of forest plantations will be essential

Need for estimations of plantation biomass and productivities at large scales



To test if a simple process-based ecosystem model , applied using
meteorological data and easily available spatial information (soil
maps, remote sensing), is able to simulate the spatial and temporal
variability of stand biomass and biomass increment at the landscape
scale, with a mosaic approach

To find the most critical parameters/variables to simulate accurately
the spatial and temporal variability in biomass production



Forest ecosystem model

Process-based model: G'Day*

- Simple model for spatial application

- Carbon, water and nitrogen fluxes and stocks and their interactions

- Based on processes (photosynthesis, ...): application on different conditions
- Daily time-step, even-age stand

- Climate taken into account (temperature, water limitation, etc.)

- Plant available water, site fertility

- Simulate tree growth and biomass allocation between tree compartments

- Already applied on Eucalyptus plantations in Australia

- Adaptation of the G’Day model for deep-rooted trees (>10m in most ferralsols)

* Comins and McMurtrie 1993; Medlyn and Dewar
1996; Medlyn et al. 2000; McMurtrie et al. 2000;
Corbeels et al. 2005a,b,c; Pepper et al. 2007



Forest ecosystem model

Parameterization, calibration and/or verification on a complete rotation at Itatinga
site, Sao Paulo, Brazil, representative of typical regional cultivation practices
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Application on different stands

18 stands located in the same region (Sao Paulo) were chosen, representing
different ages and contrasted productivity levels (30 to 55 m3 hal yr1)

Leaf area index (LAI) and maximum Plant Available Water (maxPAW) are
paremeters/state variables to which the model is very sensitive and that are
spatially variable

Three different simulations on the 18 stands :

(1) LAI simulated by the model, maxPAW fixed to a constant average value

(2) LAl simulated by the model, maxPAW parameterized to the stand-specific value

(3) LAI forced with remotely-sensed values, stand-specific maxPAW



LAI from remote sensing

MODIS-TERRA 16 Day reflectances 250 m
MODIS pixel selection for each stand : « best pixel »

MODIS grid

Eucalyptus stands
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LAI from remote sensing

Reflectance model

Prospect (leaf)

PROSAIL {Soilspect (soil)
4sail2 (canopy)

Red and NIR reflectances
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LAI from remote sensing

Validation
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Assimilation into G’'Day model

(target LAl modulates allocation)




Results

(1) G’'Day with constant maxPAW, (2) G’'Day with stand-specific (3) G’Day with stand-specific

LAI simulated maxPAW, LAI simulated maxPAW, LAI forced
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Conclusion and perspectives

Application at the landscape scale :
- Mosaic of stands
- MODIS (age+LAl+classification) + soil map + meteorological data + model
- Improve the model for old stands
- Small stands ?

- Need to be tested on other eucalyptus hybrids, climatic regions, fertilization
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