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Modeling approach
Goal and method

Developments Model evaluation Conclusion

Global objective

Improve our appraisal of large scale and long term carbon, water
and energy uxes of African savannahs and grasslands.

Ways to tackle that question

e To nd appropriate transfer functions between what we may
directly observe and our variables of interest (simple
regressions, Neural Networks, decisions trees,. . .).

e To the best of our knowledge, to incorporate all the processes
that are likely to have a signi cant impact on the relation.

M
Work presented

~__ Integration into a global vegetation model the physiological
— knowledge acquired through site studies in the Malian Gourma. ===
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Improve our appraisal of large scale and long term carbon, water
and energy uxes of African savannahs and grasslands.

Ways to tackle that question

e To nd appropriate transfer functions between what we may
directly observe and our variables of interest (simple
regressions, Neural Networks, decisions trees,...).

e To the best of our knowledge, to incorporate all the processes
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ORCHIDEE : general presentation

meteorological forcing

sensible & latent heat fluxes,
CO, flux, net radiation

rain, température, humidity,
incoming radiation, wind, CO;

SECHIBA
onergy & water cycle
photosynthesis

I\ t = 1 hour

LAI, soil water,
roughness, isurface temperature,
albedo GPP

STOMATE NPP, biomass,
vegetation & soil litterfall

carbon cycle :
(phénologie, allocation, vegetation
)

Prescribed vegetation oy
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challenge a model on a type of ecosystem for which it was not
conceived

Pro
process-based model
modular form (ease the introduction of features)
scale independant formulation

Limits
the competition between the arbustive and herbaceous strata
is limited to water
consideration of an homogenised middle

largely unconstrained system as it integrates many parameters,
some of which are only derived from theresults of few studies.
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Development of the model

Integration of processes and variables adjustments
simple representation of photoperiodism

test of sensibility to various parameters and adjustment of the
hydric stresses driving the phenology of the herbaceous layer,
the turnover rate. Drastic reduction of the translocation of
carbohydrates while most species are annuals.

Hydrology scheme

identi cation and correction of some numerical errors impacting

the coupling between the new hydrological scheme and the carbon
cycle.
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Validation data at disposal

Data employed on the AGOUFOU
site : Already used :

Sensible heat uxes
Soil water pro le
Biomass measurements

Other measurements that could be
used :

CO, and latent heat uxes
(since 2007)

Thermic pro | of the soil

Long term measurements of rainfall and anciliary data
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Diurnal ngerprints of the various forcing variables
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mpact of the phenology modi cations that were
implemented

on the leaf area index

vO standard version.
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mpact of the phenology modi cations that were
implemented

on the leaf area index

v1 v0 + diminution of the carbohydrates translocation +
adjustment of hydrolic stresses at the beginning of the season.
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mpact of the phenology modi cations that were
implemented

on the leaf area index

v2 v1 + augmentation of the senescence rate
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mpact of the phenology modi cations that were
implemented

on the leaf area index

v3 v2 + integration of the photoperiodism and adjustment of
LAlmax
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mpact of the phenology modi cations that were
implemented

on carbon uxes

Rgrowth

NEE
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Impact on the annual budgets

GPR,3 = 740gC:m 2:an 1 NPP,3 =485gC:m 2:an 1
FMT(LAI)y3=0:54 WUE,3 = 1:79gC=kg
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Components of the energy budget

special focus on the sensible heat uxes (data courtesy L. Kergoat)

Each point representing the 15 days average of the observed value during one year of the year
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Colimitation of the carbon uxes
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Water budget : Soil Available Water Content (2006)

model decadal average (grey tint amplitude between hourly min and
max)
measure decadal average (light tint amplitude between hourly min

and max)
day of year

measurements provided by de Rosnay and al.
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the question of the robustness across scales

spatialisation based on satellite products at various spatio-temp
scales.

example of the faPAR products in AGOUFOU

CAMELIA project. Courtesy P. Peylin
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the question of the robustness across scales

spatialisation based on satellite products at various spatio-temp
scales.

A model used as an intelligent interpolator.

study of the aggregations errors,. ..
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Thank you for your attention

Thanks to all with whom | had the chance to work within the
last 8 months



