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Desertification is land degradation in arid, semi-arid, and dry sub-
$‘ " humid areas resulting from various factors, including climatic variations and

U N C C D human activities. L‘« .

",,
UNEP

M

It is a detrimental process that brings about a gradual and an unnoticed reduction in the
productive capacity of land over a period of years (Kannan, 2012)

Is a global phenomenon of land degradation which reduces the natural potential of the ecosystems and
makes rural populations vulnerable to food shortages, to changes of weather and natural disasters.
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As confirmed by UN, desertification is to consider the most serious emergency in recent
decades, impacting the socio-economic conditions of millions of people living in the drylands,
which account a significant part of the Earth.

DESERTIFICATlON

- THE INVISIBLE FRONTLINE

The costs of desertlflcatlon are most often measured in terms of Ioss productivity, which
includes the reduced crop yields, grazing intensities, etc. Secondary costs are the loss of
ecosystem services and ecological functions that affect the very sustainability of the planet
(Sherbinin, 2002).
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Consiglio
‘ Nazionale delle =
Ricerche

CONFERENCE ON DESERTIFICATION

Auditorium in to the Italia building, Expo Milan August 26, 2015

The dry areas cover more 0 .
than 41% of land area 72% of drylands fall in

D developing countries

Poverty and aridity
are highly correlated

EUROPE: HIGH RISK FOR 20 MILLION HECTARES OF LAND
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Con_siglio P
Naziorale delle  CONFERENCE ON DESERTIFICATION mm x ' 0

Auditorium in the Italia building, Expo Milan August 26, 2015

21% of the country is at risk of desertification —) | 41% of the South

Valle
D'Aosta

) ﬁ 58% Molise Sardegna, Marche, Emilia
Romagna, Umbria, Abruzzo e Campania
—> | 57% Puglia between 30 and 50%

)

Sardeana

55% Basilicata —
q 5 70% Sicilia
«Impressive numbers that tell of a dramatic problem which is discussed very little»
Mauro Centritto, Director of the Institute for the exploitation of wood and tree species CNR
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METHODOLOGY *A,Q,},\ X
European research project *
DA\J

MEDALUS (Mediterranean Desertification And Land Use) to
identify Environmentally Sensitive Areas (ESAS) through a
multifactor approach based on both a general and a local
knowledge of the enwronmental processes actlng
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DETAILS OF INFORMATION

50x50 m

(Basic unit of Earth)

nda
One piXEI Valori di NDVI
(Pictu re E) 77%773 gcsgpertum fogliare minima) g,
a3l e S
element) | N
g ; -+
I 0.778 - 1 (Copertura fogliare massima) . “
10.250.000 pixels
(in input)
Image in output raster -
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DATABASE
g o 271 One layer = 10.250.000 pixels

25 layers elaborated
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MEDALUS PROTOCOL

Parameters are used for the definition and mapping of the ESAs to desertification

KEY INDICATORS OF DESERTIFICATION AT THE ESA SCALE

Soil Texture - Rock Rainfall Fire Risk Intensity of Land Use
Fragment - Soil Depth - | Aridity Index Erosion Protection Management Policies
Basic Material - Exposition Drought Resistance Land Protection
Drainage - Slope Plant Cover

Gradient

$ > D 4

SOIL QUALITY CLIMATE QUALITY VEGETATION QUALITY MANAGEMENT QUALITY

4 CATEGORIES
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MEDALUS PROTOCOL

Map of Environmental Sensitive Areas to desertifégation

30 0 30 chilometri

Legenda
Livelli di sensibilita
B 1 - Non minacciato
2 - Potenziale
I 3 - Fragile 1
I 4 - Fragile 2
I 5-Fragile3
6 - Critico 1
7 - Critico 2
I 8 - Critico 3
No Data

.

ryan®
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MEDALUS LEGEND
Map of Environmental Sensitive Areas to desertificati on

ESAI Type Subtype Characteristics
NON AFFECTED Areas not subject and not susceptible to desertification
POTENTIAL Potential risk areas, where are necessary policy and planng precise and
concrete.
Areas with very steep to steep, moderately fine-téxred, stony to slightly

FRAGILE stony, moderately deep to deep, well drained soilsrmed mainly on marble,
133-137 F3 schist, ultrabasic materials.
1,38-1,41 C1 ) . A
WEID CRITICAL o Areas with mainly very steep, mo_deratel)_/ fine-textted, stony, §hal|ow to
- moderately deep, mainly well drained soils formedmmarble, limestone.
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Desertification Risk:
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Map of Environmental Sensitive Areas to desertification

First half of the 20 ™ century Second half of the 20 ™ century

* L e "

Legenda
Livelli di sensibilita

I 1 - Non minacciato
Classi Sensibilta Desentificazione 2 - Potenziale
3 - Fragile 1
g fnomse e
= = i
I 3 - Fragio 1 -G-C:!igw1
B & -Fragle 2 7 - Critico 2
[ 5-Fragile 2 I 8 - Critico 3
6~ Critico 1 No Data
7-Critica 2
I 5-Critico 3

0 Aree urbanizzate

3.7% 4,5%

37, 7%

23,6%

19,1% 4,3%
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DYNAMIC GIS
MODEL

STATISTICS MODEL
WINTERS

compared with
average

1951-1990
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SIMULATION OF SCENERY ON DESERTIFICATION RISK
BASED ON CLIMATE CHANGE

Sensitive Areas of Desertification — expectation 2030
[ ]

+

giiia'

Fy {0% SPEAKER: M.A. Ragusa
ﬁ 5 maragusa@dmi.unict.it 18



D , ,
St?venth Workshop yn.c: mical Systems Applied to An Index Monitoring The Sensitivity To Desertification: ESPI
Biology and Natural Sciences

Desertification Risk:
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MILITELLO IN VAL DI CATANIA
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Scheda
RISCHIO DESERTIFICAZIONE

SRt Protocollo MEDALUS
L - * MEditerranean Desertification And Land USe

Comune di
MILITELLO IN VAL DI CATANIA

Prowncia Catania

Coordinate 37*17°0°N 14°4TO'E
Attudne 413 msim

Superficie. 62 km*

Abitanti 7939

Densta: 128 ab Ao’

Codice ISTAT: 087025

Codico catasto: F200

Il PERIODO

2504000 2507000

BD-GeoRiD: 198
Legende
Qualita in %
Alta C
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Sensibilita %
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MALETTO
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SCICLI

Scheda Comune di
RISCHIO DESERTIFICAZIONE SCICLI
3 B, Protocollo MEDALUS Proancia: Ragusa o
i - s o :.,’T\\.: MEditerranean Desertification And Land USe i‘:’:":“" :":; ffn*'" 14428 85°E Pyl

Superficie 137,57 km?
Abtanti 26215

| PERIODO Coten STAT.o890TY Il PERIODO BD-GeoRiD: 339

Codice catasto: 1535

2484000 2488000 2496000 2500000 Legende
5 : N e A gt Qualiti in %
Alta (o
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Alta
Media

Bassa 1 I

Sensibilita %

EXAMPLE OF
STABILITY

Aree urbane

Non Minacciato

Potenziale

Fragile 3
Critico 1

Scala : 1:160.000

0 08 16 32
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% | Desertification Risk
A Madonie Park

E L ;z 39.941 ha

Second half of the 20 ™ century

B NoData
I 1 - Non minacciato
2 - Potenziale

I 3- Fragile 1
I 4 - Fragile 2

5 - Fragila 3
8- Critico 1
7 - Cnitico 2
M 5-Critico 3

1,7% 17.4%
Non affected

Potential

Fragilel 5.1%

19,6%

Fragile3

! i Criticall
Critical2 18,2% 56,0%
SPEAKER: M.A. Ragusa
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|/ Desertification Risk
{ Daeneon Nebrodi Park

85.687 ha
f
e -
e dirst half of the 20 ™ century N Second half of the 20 ™ century
=:“‘::;‘mm ‘ __/// =:0u::-nuwﬂ * /{_'/ =
=z == &

8- Critco | .

7-Critco 2
7-Criwo2

B s-coicod -
‘.

Classes ESA

Non affected

Potential

Fragilel

Fragile3
3,6% 4,0% \_2,8% Criticall

Critical2

3,5%

( @} | SPEAKER: M.A. Ragusa
X & maragusa@dmi.unict.it 27




Seventh Workshop DynamicolSysie el RRlSHie An Index Monitoring The Sensitivity To Desertification: ESPI

Biology and Natural Sciences

Desertification Risk

Extension Etna Park
58.367 ha

First half of the 20 t century Second half of the 20 ™ century

3.3%

4.8%
1
1.2%. e

12.5% ]_Ji'“‘* 155%
30% . Y

H
7.2%

53.2%

’ Classi Sensibiina Desentficazions

Classi Sensibita Desertficazone - ik Wit

Il ©esero vuicanico I NoData
B noData I 1 - Noo minacciato
( I 1 - Vo minacciato 2- Potenzisla
J 2- Potenzisle B - Fragie
) I 3 Fragie B 4-Fragie 2
/ B 4 -Fragie2 5 - Fragile 3
/ 5-Fragle 3 e
) o mod 7-Ciico 2
) 7- Critico 2 B - coicos
B o-cco3
d 1:180.000
{ 1:180.000
\ 5 10 15 Ki
o 25 s 10 15 Km

Classes ESA
Non affected

1% otential

Fragilel

Fragile3
Criticall
Critical2
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Pe

Desertification Risk

Extension

43,687 ha Sicani Park
First half of the 20 ™ century Second half of the 20 ™ century
Classi Sensibilta Desertificazione ..*. Classi Sensibilith Desertificazione

B NoData

Classesi ESA
Non affected

Potential

Fragilel

Fragile3 10,3%
Criticall
Critical2

?, %g} | SPEAKER: M.A. Ragusa
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Variations of Sensitive Areas to Desertification in Sicilian’s Parks

n

An Index Monitoring The Sensitivity To Desertification: ESPI

~

Parco delle Madonie % &&

NEBRODI aaanse dei Monti Sicani
Variations Variations Variations Variations
Classi ESA Nebrodi Park Madonie Park Etna Park Sicani Park
Non affected m + 38,6% +26,9% +15,8%
Potential -1,1% +11,8% +1,0% +8,6%
Fragile -11,4% - 3,4% +17,4%
- 39,8% -1,0% -41,2%
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WOODED AREAS

Land use (CNR - TCI) — 1958

. N

> &
TRAPANI %

3

.

- - . £ oo g
f g e A ]
\ £ o Ly AL~ Y .
_ ] il ~ &
) 'S b -
‘\,N . } *{ Ve

- S
N AGRIGENTO N CATANIA

; . & v ¢ N
wl CALTANISSETTA, .« -~
SN b = F

- \ Q(

Fo

L. paermo 2
£

SIRACUSA J
Uso Suolo CNR TCI 1958 AN \7 r%
bosco ceduo N RCSE ‘\t\ -
I bosco d'alto fusto \ ;\ ff
I bosco promiscuo . =

Wooded Areas 4,5% - 113.227 ha

10%

bosco ceduo
mbosco d'alto fusto
®mHOSCo promiscuo

Evora, February 2-5 -2016

Land use (CLC) — 2000

E;\

A

‘ -;1_\ \)' ~; ‘L N

i " 4 )

7 p v o 9 F\\‘/'\.k e, T
s Y . ,

¢ N TR VSN, A
Y X PALERMO ey AP,
J TRAPANI KAy bR
\ FEN, (i o~ P,
=) % olpfernir 1Yy Kot
— i A s P ENNA
\ - A, BU 2 oo
—'"\.—\ { ; '\ - =
"\ ACRIGENTO P B
B Ve ) . §
CALTANISSETTA . . - oy
\_*"'S\ N . T s Sr ‘ ‘.\v\r
\, 7 e i p
\ & > -
B ' % 5 A,
Uso Suolo CLC 2000 o N A7 T siracusa
3.1.1. Boschi i latifoglie < \ .o
3.1.2. Boschi di conifere \ RAGUSA ~!/
mm 3.1.3. Boschi misti \ ~y /
mm 3.2.4. Aree a vegetazione boschiva ed arbustiva in evoluzione -~ ~ 8
S ) \
R,

Wooded Areas 9,6% - 244.022 ha

9% ® Aree a vegetazione
boschiva e arbustivain
evoluzione

B Boschi di conifere

12%

Boschi di latifoglie

mBoschi misti
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Desertification risk on wooded areas (end of the 20t century)

/ jj:\//{
& . < Y
’ N
(' :
TRAPANI ¢
.f""‘( X "
f“ L N \.-’ '"f-':.:- "‘ 6.;.;_ 1_\4._'_.% .‘5‘2’ .
5% »\J eIy v 4y AJS P
. G PR
\\AGRIGENTO "oy A
g .
Aree Sensibili alla \ " CAL'F?&NISS«E.UA
Desertificazione ¥
Il No Data , &
Il 1 - Non minacciato ol 18
2 - Potenziale
I 3 - Fragile 1 30/0 6,9%
N 4 - Fragile 2 5 1%
5 - Fragile 3 -
6 - Critico 1 8,2%
7 - Critico 2
I s - Critico 3
1,3%_/
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CHANGES ON WOODED AREAS

from the beginning of the last century to today

Change extension woods
B Reduction -17,4%

I Unchanged 21,0%
B ncrease +61,6% Increase of wooded areas ha 130.795

(4387
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ROLE OF WOODED AREAS ON MITIGATION OF RISK DESERTIFICATION

M
6 . = J A./
oy )

~,

5

TRAPANI

- “4 - = ‘“,‘ N ’ o ,‘l_-‘ -
" PALERMO d. . TR A

' 7\,-@%*”'
(] A (!

AGRIGENTO

Fragile 1

RAGUSA
Fragile 3 6,1%
Critical 1 3,9%
Critical 2 12,7%

S M
e

: (3
Reduction of wooded areas -17,4%

?-- E Ir““‘ 5 v .

TR

CATANIA

L B P
by 4 L

ESSINA -

J
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ROLE OF WOODED AREAS ON MITIGATION OF RISK DESERTIFICATION

TRAPANI

AGRIGENTO

g™ - \"
- — “o B smiba e N &
8 = s e st e, Y . ¥
g ) = e A S A
i v 3 { 2T Y o
3 o T »”~ \ O
~ .“ -
P My Sl Y
RN

. 5
- ~

% - - £ T -~

. ;

» -
- 2 q S e -
. I. 2
e s
3 .
A
f

Fragile 1

Fragile 3 5,2%
Critical 1 2, 7%
Critical 2 6,5%
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ROLE OF WOODED AREAS ON MITIGATION OF RISK DESERTIFICATION

Unchanged of wooded areas 21,0%

¢ . . : LE
. ‘ ‘ ¢ 80
7 TRAPANI T) L5 PALERMO Fkiiﬂ‘ ‘

k .I‘ . ke o3 ""g_' - ..‘-' )
- ‘ ¢ t_d : : -'A a

~p ‘ LA .l N ,
Ni f ENNA

AGRIGENTO {;
c;égms%

CATANIA

Non affected

Potential

Fragile 1 RAGUSA
Fragile 3 0,1%
Critico 1 0,1%

Critico 2

SPEAKER: M.A. Ragusa
maragusa@dmi.unict.it 3/




D , ,
St?venth Workshop yn.c: mical Systems Applied to An Index Monitoring The Sensitivity To Desertification: ESPI
Biology and Natural Sciences

International action to deal with
the advance of deserts
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THE GREAT GREEN WALL OF AFRICA

Biology and Natural Sciences

N

’i(DSENEGAL ® NGERA . =5 N§ L
} GGW SI @MAURITANIA @ CHAD L. A D §
' @MUl SUDAN v 7 :

greatgreen wall @BURKINAFASO @ ETHIOPIA
for the sahara ® NIGER ® ERITREA

] / .—I{
and the sahel SEETE ¢ AFD :..‘

initiative
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THE GREAT GREEN WALL OF CHINA

—

Bio Bulletin ,\,A._‘;L._',N,\s,\ THE GREAT GREeN WALL: A Dust ANTIDOTE?

DECEMBER 15, 2008 (@ science BULLETINS NorTHERN CHINA

; r,vh 'u'des_“(;bma has been®
o‘ﬁ'tmg tYees along_the (4 [3Y

. e ]
rum Mol Lhetd esert—o ‘project :
t,\. Il‘take 50 moreyearse 3 Shanghais.
to complete - . !

f.“i .
! —aR %%{h‘vu‘—g.# £

1437.61 km

image: july 2004
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Desertification Risk:
monitoring

REY,
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LIMITATIONS OF THE MEDALUS METHODOLOGY

Objective difficulties in comparing risk areas in t he different time and / or space

Expectation 2030

1931-60 1961-90

It does not allow to create an environmental sensit  ivity index
There isn’t a unique and numerical parameter

It is possible to compare only between pictures

SPEAKER: M.A. Ragusa
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NEW ESPI:
ENVIRONMENTALLY SENSITIVE PATCH INDEX

Overall assessment of the global sensitivity to desertification of an
area, regardless of its extension (country, region, province,
municipality, river basin, etc.)

1 10 20 30 40 50 60 70 80 90 10C

N
o T2 LA iy

. = R '. - iy e : v _:—"';; — - r
- 2 ,"‘“" o R ‘.Wuf‘ B "-.‘_ -

An Index capable of give, in a scale 1-100,the global sensitivity to desertification in a territorial context

It gives possibility of producing ranking and easy comparison of different areas and different periods
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POTENTIALITY OF ESPI INDEX

> Rankings immediately understandable

i’
Zanlll

> Update, flexibility and efficient thanks to the use of Geographic Information Systems (GIS)

-

> Structures
g > Boundaries

< /\\J;'} Hydrography

'S IAN

FDIVAy
> &
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POTENTIALITY OF ESPI INDEX

INSTRUMENT FOR THE APPLICATION OF DECISION-MAKING STRATEGIES FOR THE MAINTENANCE OF
TERRITORY

MONITORING OF LAND AND ENVIRONMENT

ﬁ %‘g} | SPEAKER: M.A. Ragusa
355 Evora, February 2-5-2016 maragusa@dmi.unict.it 45

ocademin (iven



Seventh Workshop Dynamical Systems Applied to

. L. D ification: E
R ) e e G An Index Monitoring The Sensitivity To Desertification: ESPI

APPLICATIONS OF ESPI INDEX

Qualitative and quantitative environmental .
monitoring

\ 4

Regional planning

Nlnstantaneous guality control of a territory
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Comparison between Sensitive Areas of Desetrtificati
| and Il half of XX century

o

on

Cavw Zenutats Criet anore

R 1 - Von minacomte
2. Patensase

| RELETR

B - reghed

B G- Fraghe 3
#.Criico |
T« Crlleo 2

B 0 -Comen 3

[0 Aeve vtancrwe

I half of 20 th century

Il half of 20 th century

ESPlmed= 72,6 ESPlmed= 65,8

)
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YEARS MEANINGFUL

1976 YEAR WITH LESS SENSITIVITY DESERTIFICATION RISK

BEST CONDITIONS

o s

1976 [
Subtype | Range of ESAI p sV [ svsp [ Esal | F 1 "
1] v | L
0 424545 0 0 4,2) 0 *
605994 81628 9 60 4
6 89 066 4 8,8 0,9 H
F2 1,26-1,32 1273812 1642571 1,29 126 1623 3,64 i
F3 1,32-1,37 1005529 1354694 1,35 99 1333 3,45
c1 1,37-1,41 649056 902619 1,39 6,4 8,92 2,50 4 .
2 1,41-1,53 2286715 3357096 1,47 26| 3316 1057 H sy

I 10226186 13052798| 10,63 101] 128,95 32,12}
average 1,33
max 2,05 @ ;' I
min 0,81

CLAS 51 SENS IILITA' OE SERTIICAZONE

ESPI = 57,5 | ™ ——

| [—
2- Potensaie

B Centri Urbani il B oo A
®Non Minacciato =i ::’:::i i
DOPotenziali 6 Cavet

. T.caez
BFragile 1 o [ I
OFragile2 i
OFragile3

10,29 OCritico 1 !

OCritico 2 p= == i - pot = = . = p o . — ——
B Critico 3

(LR
Wy
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YEARS MEANINGFUL

1952 YEAR WITH HIGHER SENSITIVITY DESERTIFICATION RISK

1952 - o - e siwn o — - o
Subtype| Rangeofesal [ 3p | Ev [ xwEp [ Esa | 1 [ F .
[ 523, [ 0 37 1 | coRSl B LALRES
H . ANDAMENT O DELLWOICE
— ' ¥
w ) .,." 0.4 l
F2 4395
Fa 13- 137 07930 SA%51 135] 40 543 140
[=] 1,37- 141 421953 SS9000 139 42 531 154
2 - 2973692 1970 2 9 (<)
RE
)3 101 220 15393975 10.75 100] 15247 55,78
Jverage 13
max 226 ESPI 20,8
min 085 E-
ESPI = 80’8 cutiu-l-m-uu-rium-
o
[ ER—
2- Potenziale
(e |
| ERCH
5-Faphed
$-Coice 1
BCentri Urbani r.cmooz
B Non Minacciat - i L
OPotenziali
BFragilel
OFragile? | I | —_—— I
OFragile3 - - - - - - - - - - =
OCritico 1
OCritico 2
B Critico 3
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CHRONOLOGICAL ORDER OF ESPI INDEX IN SICILY (1931 — 2000)

90 4

80 4

60 -

50 I I I I I I I I I I I I I I I I 1
ANNINONNAOANMNTINONNAOANMTNONNAOANMNTNONNDIOANMNITINONNAOAdNNTVIUONONOANNTNONOOD O
mmmmmmmmmaaaaaaaaaammmmmmmmmmwwmwwmmwwwr\l\l\r\l\l\r\r\l\l\mwwmmmmwwwmmmmmmmmmmo
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DESERTIFICATION RISK IS FALLING FROM 1931 TO 2000
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Desertification Risk:
Climate in Sicily
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g '3 SPEAKER: M.A. Ragusa
,i =5 Evora, February 2-5 -2016 maragusa@dmi.unict.it 51



Seventh Workshop Dynamical Systems Applied to
Biology and Natural Sciences

An Index Monitoring The Sensitivity To Desertification: ESPI

Annual rainfall : SICILY REGION

Precipitazion

N I T A~
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Ann

Annual averages

Val max = 1071 mm

Regional average from 1921 to 2000 = 713 mmc

Val min = 393 mm
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Annual average temperatures : SICILY REGION
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Annual averages
Regional average from 1921 to 2000 = 16,6 °C Val max = 18,3 °C

Val min = 15,5 °C
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ANNUAL TREND HUMIDITY - INTENSITY IN SICILY

T A Seml c/
LI "
| | Sub-humi

1923
1925
1927
1929
1931
1933
1935
1937
1939
1941
1943
1945
1947
1949
1951
1953
1955
1957
1959
1961
1963
1965
1967
1969
1971

—
N
(o))
i

Years
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1973
1975
1977
1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
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ANNUAL TREND HUMIDITY - DURATION IN SICILY
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8-9 months
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(1931 — 2000)
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CHRONOLOGICAL ORDER OF ESPI - CQl INDEX IN SICILY
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