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Matteucci G., Scarascia Mugnozza G. Monitoraggio su basi ecofisiologiche

¢ Perche studiare le risposte ecofisiologiche delle foreste?

* Dal livello fogliare a quello di intera copertura

¢ Risposta ai cambiamenti

¢ Integrare gli approcci: studi “classici” e misure funzionali

++* Riflessioni conclusive
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22 Giugno 2012 Barisciano (AQ)
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Perche studiare le risposte
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A Large and Persistent Carbon Sink Global Forest
in the World's Forests
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Aumento della crescita delle foreste (Nord America)
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Fig.2. Accelerated growthof muhltiple-cersused plots can be seen in Awhere plot censuses show increased blomass gain. Plot cemnsuses (diamonds)are linked by
lines. Plots thathad only ane census were used to estim ate the ersemble curve and are plotted here in gray. The plotted curve isthe same 35 in Fig. 1 buton 2lag
scale with axes adjusted to showsite biomass change more clearly. (B) The observed versis expected annual blomass change (Mg ha™ yr') with 95% confidence
limnits {linest from posterior parameter values of the estimated Monaod fundtion. Across 211 plot ages, consistently higher than expected annual biomassgrowth
can bessen. Even plotsthat hawve abelow ar expectzd level of blomass inore zse show other years with higherthan average biomass increase. Census intenvalswith
nagative grawth {14 of 166 intervak) reflect biomass change because of tree death; they were not included in this figure but were induded in analyses.

McMahon et al, PNAS 2010
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Fig. 2. Spatial distribu-
tion of linear trends in
estimated NPP from
1082 to 1990, NPP
was calculated with
. mean FPAR and LAl
derived from GIMMS
and PAL data sets.

Dati da telerilevamento e modellizzazione




Ma: cambiamenti della NPP 2000 - 2009

Zhao and Running, Science, 2010
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Dal livello fogliare
a quello di intera copertura
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Faggeta pura (F'agus sylvatica L.)

Collelongo (AQ) 1996 -2003
1560 m s.l.m. 7.3C 1206 mm
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“ Variazione fotosintesi lungo il profilo della copertura “
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‘ Relazione tra fotosintesi e parametri fogliari (N) \
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Misure di flusso




Eddy covariance

La tecnica e basata sulla misura veloce della velocita verticale del vento

e della concentrazione di CO2

Fyge = Fc + F, g+ termini advettivi
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La tecnica Eddy Covariance

Vantaggi Svantaqggi
Integrazione su aree estese (0.1- Copertura omogenea (la

10 Km) maggior parte delle volte)

Non distruttiva e ‘“dinamica” Affidabilita limitata in

Opera in continuo (24 h/day, condizioni atmosferiche stabili

1+anni) Limitata su terreni complessi

Possibile studiare il ruolo delle (drenaggio aria, advezione, etc.)
stagioni e del clima La valutazione corretta dei
Rapporto qualita/prezzo flussi notturni a volte difficile
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Faggeta: Andamenti giornalieri in diverse stagioni
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Relazioni funzionali: risposta alla luce
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Efficienza in luce diffusa

Intermediate conditions
= Prevailing overcast conditio
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L
Relazione tra efficienza dello scambio netto, azoto e clorofilla

» Overcast days
x Clear days
Total nitrogen

total Nitrogen and chlorophyll (g m)
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Andamento annuale dello scambio netto di ecosistema
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Faggeta di Collelongo
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Faggeta: Bilanci annuali

Year NEE, tC ha-1

Valori negativi: assorbimenti di Carbonio dall’atmosfera
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FLUXNET network 2004
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Foreste temperate e mediterranee Foreste boreali
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“ Risposte al cambiamenti H
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Historical temperature
records in Switzerland
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Schar et al., Nature 2003 Ciais et al., Nature 2005




Risultato complessivo (dati di flusso, telerilevamento e modellizzazion«

Climate
A JUL-SEP Temparature 2003 vs 1008-2002 B Annual Rain 2003 v 1098-2002

-00-50 0 50100

Net Primary Productivity
JUL-SEP NPP 2003 vs 19082002 [) Annual NPP 2003 vs 1998-2002

[ - s g m yaar
-2001 00 0100300 00380 0 250700

Fraction of Absorbed Photosynthetic Radiation
E MODIS JUL-3EP 2003 vs 2000-2002 F Simulated JUL-SEP 2003 vs 2000-2002
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Ciais, Reichstein, Viovy et al., Nature, 2005




20: defoliation 2004 - mean(87-01)

= -27%
< =12%

< -49%
< 4%
< 12%

.c:z?%

UN-ECE ICP Forests Technical Report 2005
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Standard Article - doi: 10.3832/ifor0596-004 “iForest - Biogeosciences and Forestry
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Fig. 1 - Mean and range of periodical basal area increment as percent of basal area at the be-
ginming of each period per forest type (A-D) and inventory (1999-2004-2009).

Bertini et al., 2012 (CRA-SEL, Arezzo)
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Integrare gli approcci:
studi “classici” e misure funzionali
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‘ Ciclo del carbonio terrestre: processi e approcci \

NBP
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“NPP

GPP
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Approcci multipli di ricerca e monitoraggio:
funzionalita degli ecosistemi e passaggi di scala

[m]
Free 10000 A

Tropospheric flux
Troposphere 5000 - LU %
CBL height

Aerocarb (1000 km?)

1000

CBL flux High tower (100 km2) -

=

Canopy tower Carboeuroflux (1 km?)
for net ecosystem fluxy i

Canopy height 20 . , ;
- . w
L& By o R } é
WA o % L) 5 _{' i%/

prediction
verification for isotopes

verification

Ground tower
for soil flux g

J Forcast (1m2to1ha)

A

Cuvette for

soil process studies
I TR

Soil CO, sonde

Soil surface

CarboEurope cluster




t\\\*% Earth
Observing

System

Tower Flux
| Footprint

{(1km radius)

Bigfoot Field
Samples

MODIS Validation

Footprint
(10km sq.)

R P\
Regional Biome s Ba -
Footprint - ¥
(100km sq.) . g




Riflessione conclusiva

_ delle foreste... resa

adattativa grazie al e fondata
sullattivita di per una migliore
comprensione della e delle

degli
(The Ecological Society of America 1996)
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