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CO, increase in the atmosphere

Atmospheric [CO2]
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Net exchange of carbon
1850 — 2006
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Net exchange of carbon
2000 — 2006 (Canadell et al, 2007)

Atmosphere

Biosphere
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. Terrestrial Ocean
Fossil fuels Sinks Sink

Fast processes (1 — 102 days) Slow processes (102 — 104 days)

Courtesy of G. Matteucci
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The Kyoto Protocol of 1997
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The benetficial role of photosynthesis

Atmospheric [CO2]
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CO, rise improves photosynthesis

CaH20

- More CO2 is taken up because of increasing competitive
advantage of CO2 over O2 for Rubisco

- Less water is lost because of CO2-driven stomatal closure

- Water use efficiency (carbon gained/water lost) is improved
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CO, rise can improve plant growth and production
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CO, rise can
improve
plant growth
and
production
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Measuring net C exchange (NEE)
Ecosystem and Global Fluxes

Courtesy of E. Brugnoli

The Flux network

g

Role of the component fluxes
(respiration/ assimilation)

Legend

o ASIAFLUX
AmeriFlux

o CARBOEROFLUX
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Greenhouse effect
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CO, rise is associated to temperature rise

=
o

=
Y

=

0.2

k=]
T
=]

L
8
£0,; Concantration |poimey)

&
2
:
E
5-
"
3.

o
i
I

8

-

-0 T T T T T T T T T T T T T T T T TR TR 180
1860 1875 1800 1005 1830 18935 1980 1965 1980 1995

Chamical
Oceanography

Conferenza del Dipartimento Terra e Ambiente

nell'Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008




han

FSOILINCE:

s in the mean surface temperature by continent
uang et al (2000), Nature 403:757
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Consequences of temperature increase on the biosphere:

Prova effettiva del riscaldamento del pianeta

|
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Consequences of temperature change on the biosphere:
Plant distribution
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Consequences of temperature change on the biosphere:
Migration, population structure, and exctinction

Trees climb mountains
and move northward

2004, ACIA f Map EClfford Grabhomn
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http://www.sciencefriday.com/news/030907/tree.jpg

Consequences of temperature change on the biosphere:
Migration, population structure, and exctinction

Multispecies genetic divergence on 25 forests shows more differentiation in
Southern populations (Corsica, Italy, Balkans) developed in glacial refugia

higher than the mean lower than the mean

Petit et al. 2003
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Consequences of temperature changes on the biosphere:
Migration, population structure, and exctinction

Origin and separation of relic species: The Mediterranean Zelkovas

Two relic populations in Europe that
have been isolated by environmental
constraints Fineschi et al. 2002

Conferenza del Dipartimento Terra e Ambiente

nell'’Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008

e




Biochemical effects

Consequences of temperature increase on the biosphere:

High temperature makes O, more available at Rubisco,

favoring photorespiration and reducing net photosynthesis
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Consequences of temperature increase on the biosphere:
Heat waves

L e munth‘1
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Simulated changes of NPP (compared to 2000-2002)
during summer (left) and during the whole year
2003 (right)

Ciais et al. 2005
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http://en.wikipedia.org/wiki/Image:Canicule_Europe_2003.jpg

Consequences of temperature increase on the biosphere:
Enhancing drought

CHANGE IN PRECIPITATION BY END OF 21st CENTURY
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Drought reduces photosynthesis
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Drought reduces photosynthesis ...which reduces
ecosystem primary production...

...and exacerbates extreme events
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Plants acclimate /adapt to drought
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Future scientific challenges:
To understand /exploit molecular-to-ecological
mechanisms of adaptation to the environment
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The anthropogenic influence on the biosphere: pollutants
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The anthropogenic influence on the biosphere: pollutants

Stomata are the entry port for gases, including ozone

Transpiration (E)
Ca H20

O3
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The anthropogenic influence on the biosphere: pollutants

Loreto et al. 2001
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Ozone uptake (%)
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The biosphere to remove and detoxify pollutants

Ozone
(300ppb 3h)
Ozone
(300ppb 3h) +
Isoprene
(3ppm)
= >> damage = << damage

Loreto et al. Plant Physiol 2001
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The BVOC family (emission > 1000 Tg C y!)
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BVOCs in biotic stress interactions

Tranduction

Volatile
Biosynthesis
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The earth reactor
as operated by the biosphere

CHEMISTRY PHYSICS
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The earth reactor
perturbed by deforestation and pollution
("land use change")
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e ACCENT — VOCBAS
__ Castelpgrzm.jgﬁeld campaign
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The ACCENT - VOCBAS
Castelporziano field campaign
Aims:

to provide information on BVOC fluxes by the Mediterranean “macchia” in a
periurban environment and in a season (spring) characterized by plant
physiological conditions unrestrained by environmental stresses

oto identify, through combined flux measurements of BVOC and pollutants,
mechanisms by which BVOC may affect the yield of ozone ‘aerosol and
particles in.a periurban environment
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THE GREAT TROPICAL REACTOR
perturbed by deforestation and pollution
("land use change")

Release of ) ;
heat, water Lightning
\ '\ and trace gases
\.‘ \UV at higher levels

1

HyO+ 03— 20H + O, o
3

04 source / \ /

at | cHy—co%co,

i { " 2 - Rain
high NOy | VOO S, ggnof% AN TR
A ; cold .4—
voe = ‘ H,0 clouds
e I - -+ -+
A "
-—
FR

RS 0l e O A R R T
. n 2003 '1— -1— f.-

1 2 3 L |
e Area .
Orono da HC limited »’E\
. Produzione
'33 avwezlone inf:tta di ozono

_________________ e ik

Area NOx limited

Distanza dalla costa

Conferenza del Dipartimento Terra e Ambiente

nell'’Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008




-~ 1
| ACCENT ™~ E&%é
N THE EURDBEAH METWGRK GF EXCELLENCE -

120

‘—EMEP station, Montelibretti = Castelporziano

110 A

100 - /
90 -

80 -

70 4

60 -

50 1

O; concentration (ppb)

=

Day (May - June 2007)
Conferenza del Dipartimento Terra e Ambiente

nell'’Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008




Future scientific challenges:
the sustainable use of biosphere resources

The biosphere to mitigate
environmental changes

The biosphere for food and
non-food uses (bioenergy)

“Agriculture and forest productivity
must double in the next years to face
requirements for food and non food
purposes”

T. Hall - EC officer, yesterday
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http://www.ptrms.com/index.html
http://www.torinoscienza.it/articoli/apri?obj_id=182

Foreseen and unforeseen consequences of rising CO,

i

Y

_ Transport
"ﬁ;u

Figure 1| Plants, CO;and the global water cycle. The balance between precipitation (P) and
evaporation (E) over land determines the surface runoff (R), which returns water from the continents
to the oceans. Plant photosynthesis plays an integral role in the global water cycle, by mediating the
transfer of water from the land surface to the atmosphere. Elevated CO; can lead to closure of leaf
stomata, which reduces leaf water loss and thereby decreases overall continental evaporation. Gedney
et al.? show that this process, initiated by increased atmospheric CO,, can account for the increases in
surface runoff observed over the past century.

Gedney et al. 2006

Conferenza del Dipartimento Terra e Ambiente

nell’Anno Internazionale del Pianeta Terra CNR, Aula Convegni, 22-23 Maggio 2008




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	Diapositiva numero 44

