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Mediterranean is a complex systems

“The Mediterranean basin represents one of the world's
most complex systems, as it includes countries bearing
many different characteristics in terms of economic
structures and productive systems, as well as of
ecosystems and culture. The Mediterranean countries
developed and are still developing on the basis of a long
history of interaction and integration.”

(DISMED Project Executive Summary, 2000)
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Characteristics of a complex systems

Complex systems are dynamic

The evolution of complex systems is strongly determined
by spatial patterns

The dynamics of complex systems tend to be
unpredictable, non-determinate

The interactions among processes of complex systems
can produce structural (qualitative) changes
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Dynamic patterns 1

Drought in a changing structure of the territory

Early Warning Systems for extreme events impact.
Managing drought for a sustainable development

July 3-14, 2006, IBIMET-CNR Florence, Italy




Mountain

Pasture Bum

beating i
Seasonal grazing

Villages N

Terrace
Framing

Forest

n e
grasslands Rainfed Alt_eppo 2
Farming/ \ PINg
crop rotation Laggons
Mountain EL ety
pﬂﬁ;fgéﬁ and Occasional communication

(frequent fires)

Intense coastal traffic

Abandoned terraces
bush covered fallow land
(very frequent fires)

Garrigues,/ Factories \ Laggon  Tourome
degraded grassland Intensive

irrigated farming

F.Perez Trejo (FAO)



Characteristics of a changing territory

e Intensive market-driven agricultural production

e Intensive and non-linear exploitment of natural
ressources

e Loss of flexibility

e Increase of vulnerabllity

e Energy intensive/dependent societies
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Dynamic patterns 2

Drought in a changing environment
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More energy In the climate system

Probability of

high extremes
Probability

of
Occurrence
(years)

Values of Climatic Attribute (X)

Barry Smit, (2001) Professor, University of Guelph, Canada IPCC, TAR, WG2, Ch.18
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Summer 2003 temperatures will be normal for
2040, and cold for 2060

Observations
Medium-High Emissions
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TEMPERATURE INCREASING IN 2100

Level of stabilization temperature increase| Temperature increase
(CO2 eq) GCM(Hadley Centre
GCM(IPCC 200} 2004

400 ppm 1.2-25°C 1.6-28°C

450 ppm 1.3-2.7°C 1.8-30°C
550 ppm 1.3-32°C 22-36°C

Source: Based on den Elzen and Meinhausen (2005).
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Sea Surface Temperature and yearly Hurricanes intensity
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PDI (Power Dissipation Index ) Cyclones wind energy
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Atlantic PDI (scaled)

Source: Emanuel {2005), Nature.
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Reference context for the Mediterranean basin
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Aridity Index classification % (Rainfall / PET)*
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D'SMED hiap of Sensitivity to Desertification

and Drought in the Maditarranaan Basin
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Rainfall 1961 -90 — 1991 - 2005

_subtract _multiply_prec 91 _05_2532000_0_ multiply_prec_81_90_Z253=000_0 Kofm"2ls
Mean -5.16015 Max 10 8884 Min -35.5514

IBIMET CNR

wn Early Warning Systems for extreme events impact.
M T F J . . Managing drought for a sustainable development
[

July 3-14, 2006, IBIMET-CNR Florence, Italy

P —
idifercane am FrainingBrogramme




Rainfall DJF 1961 -90 — DJF 1991 - 2005

_subtract__multiply_DJF_21_05 _2532000_0_ mukiply_DJF_61_20_2532000_0
Mean -4 82682 Max 183577 Min -25.3238

IBIMET CNR

Decrease in winter precipitation
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Temperature JJA 1961 -90 — JJA 1991 - 2005

_subtract_JJ& 21 05 L1& &1_20
Mean 0. 654558 Max 1.37056 Min -0.112221
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NDVI trends 1986 — 2003.
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NDVI trends 1982-2000
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Increasing of summer “heat waves”
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con Tmax >34° con Tmax >30°

wn Early Warning Systems for extreme events impact. . —
MT F s W —_— Managing drought for a sustainable development =
B P T A ning R July 3-14, 2006, IBIMET-CNR Florence, Italy m




Distribution of summer heat
waves (20)

heat days [%]
heat events [%)]

1951-60 1961-70 1971-80 1981-90 1991-00

September

Early Warning Systems for extreme events impact.
P Wy - Managing drought for a sustainable development
[

i
idifercane am FrainingBrogramme

Ha July 3-14, 2006, IBIMET-CNR Florence, Italy




Ten days distribution of summer cold periods (20)
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Increase of temperature positive
anomalies of Mediterranean sea
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Sea temperature
15 september 2003

(Source: Lamma AVHRR NOAA 4km)
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Extreme events in ltaly
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Drought + extreme rainfall events = erosion

1971-80

1981-90
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Winter drought (1890-1990)
Average lenght of winter dry spell
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Drought in summer 2003

Damages to agriculture
In Tuscany : 250 mil. €
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Changes in climate patterns and in the
structure of the territory

> Increase of extreme events
» Persistence of phenomena
» Seasonal modificaitions

» Impacts on a non-flexible territorial structure (over-
exploitation)
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Changes in the structure p "
of the territory Climate Changes

! !

Increasing
Vulnerability

Extreme events

High impact
negatives events
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Difficulty in planning effective
adaptation and mitigation strategies
taking into account the vulnerability of

the territory and climate changes

WHY?
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The challenge of drought vulnerability in
Mediterranean region

Perception @ |
drought as a mplementatio

conjunctural of long term
problem strategies

The role of iInformation?
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The Role and Responsibility of Scientific Knowledge and
Information

Relevant and timely knowledge and information

are essential for formulating and
Implementing policies and programmes, and

for decision-making at all levels.

Are we able to adopt effective adaptation and
mitigation strategies ?
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Information flow for an information
system for drought control

Monitoring of
Dry Spell “— meteo conditions

q Agricultural campaign
/ monitoring
|dentification of vulnerable

zones and groups
(regional/national/local)

Monitoring of
Impacts

|

Production of scenarios Mitigation actions

Production/diffusion /

of information — Decision making
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Networking and knowledge exchange
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Problems to be adressed at mediterranean level
DATA

- sources of data and their update are not directly linked to
existing drought warning systems

- the abundance of data does not translate into information
METHODOLOGIES/ANALYSIS

- low prognostic value for structural analysis

- few real time impact scenarios/few EWS

- low level of standardization of information produced
- low level of information for the large public
POLICIES

-Emergency approach vs long term planning
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