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The main consequences:
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1) Intense rainfall




Ocean Heat Content increase

arth’s Total Heat Content anomaly
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PDI Is Increasing with the
“hurricane intensity
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GOLS-12 satellite image of Hurricane Katrina at 2045GMT on 28
August 2005, with the track of the storm superimposed*
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Rainfall intensity increase up  900%!

Percentage increase in total daily rainfall levels prior against post-1960
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Tropical Storms are growing

Annual Frequency of North Atlantic Tropical Storms

(ten-year running average) 1998-2007— 5
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October 2011 - SST
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Moist Air Mass
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View from satellite
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Aulla — October 25 -10-2011
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Floods increase In Italy
three times

Numero eventi
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Everywhere grow the natural
catastrophes
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Global circulation is affected by changes

Source: Kgﬁf'l‘-renberth NCAR
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Global circulation Is affected

Africa
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Summer Atlantic high pressure leaves
the place to Lybian anticyclone
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Heat waves at high latitudes

Departure of Temperature from Average for Two Great Heat Waves
August 2003 July 2010
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Where we’re headed: Heat waves
Extreme heat waves in Europe, already 2X more frequentbecause of
global warming, will be “normal” in mid-range scenario by 2050

...and the perspective
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Black lines are
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temps,
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Hadley Centre
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The jet stream

Source: Lutgens and Tarbuck




The North Atlantic Oscillation

Positive Negative
Phase

Source: UCAR




Nao + = drought autumn - winter

NAQ: Observed & ENSM forecasts
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Storm Track Change to northward
1961-1980 - 1981-2000

STORM TRACK CHANGE (JFM), (1981—-2000)—(1961-)

Source: CNR IBIMET



Since 2000 1 year on two there
was an huge Iack of water
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PDSI Increasing Drought
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2- Increasing world wide drought -
1 from 1940 on..

(IPCC, 2007)
Palmer Drought
Severity Index (PDSI).







Average temperature increase but......

Temperature deviation, compared to 1850-1899 a\'reir'age (U'C)
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can happen ........
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winter winds




up 3 mt of snow!

Source: David Duprey, 2001



agriculture?
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Phenology Is changing
RPN S

Spring Phenological Phases, Temperature and North
Atlantic Oszillation [NAO) in Germany

graph modified after Walther et al. (2002) Ecological responses to recent

climate change. Nature 416, 389-395.
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Some insects population are increasing

N Oak processionary observation
lacatians
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Quality of some products
IS changing
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Some dates of cultural practices are
changing
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Drought in Southern Europe

Projected changes in
water-limited crop yield
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Map 5.4

Potential environmental and economic impact of climate change
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In the future .....

WITH 2.5 BILLION PEOPLE WORLDWIDE RELYING ON AGRICULTURE

WILL BE SEUERELYAFFEETEI] BY CLIMATE CHANGE

*FAQ Yearbook on Agriculture 2013




In which way agriculture affects climate

change
= FOOD AND CLIMATE CHANGE
13 ﬂ Agricultural
. Other - non food Praduction: Land uge change
~ refated emissions: 11-15% & deforestation:

15-18%

ﬁﬁ 43-56%

Processing, transport,
packing & retail:

2-4% 15-20%

Source: Nyan Zinn

SOURCE: GRAIN




Some effects of
global warming
on agriculture

Loss of biodiversity in
fragile environments/
ical forasts

Loss of fertile coastal
lands caused by rising
sea levels g Longer growing

e . . et e i =~ - y g l""'
sSeasons in cool areas B

More unpredictable
farming conditions

] - e
; . - increase in incicaence
in L'Z’E}FJ{{L'E:EL arfeas

of pests and vector-
- . &= -a - Y FTI e licoaac e
Dramatic changes in distribution borne diseases

and quantities of fish and sea foods

Long-term fluctuations in weather patterns could have extreme impacts
on agricultural production, slashing crop yields and forcingfarmers to
adopt new agricultural practices in response to altered conditions.

Source: FAO




But agriculture iIs the only human

“technology

” that converts solar energy

IS

Into food and no food raw materia



Agriculture = Bioeconomy (EU)
IS a solution If.....

Modern Agriculture Supposed to be
Sustainable Agriculture

Modern agricultural practices enable farmers to meet ALL three
goals of sustainability: conserve and protect natural resources;
meet the food and fuel needs of a growing population; and
be financially viable for both growers and consumers.

Environmental
|

Source: Wiki



Agroforesty products could offer a new
m for ecological problems
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The Solution?

Price of local product

| <
~ Price of imported product
== +

— Externalities
(An economic side effect of a market failure)




Examples of Negative Production Externalities

. "

Negative production externalities include pollution generated by a
factory that imposes costs on others
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Thank you for the attention and

I’d like to finish my presentation reminding you
our traditional calendars, symbol of the

Celtic calendar

relationship with nature
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Medieval agricultural
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