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MOTIVATIONS 
Central Italy located the middle of the northern Mediterranean 
area, prone to drought. Precipitation regime possibly 
influenced by global, regional and local factors: 
1) it includes both Tyrrhenian and Adriatic sides, the first 

exposed to Atlantic perturbation and generally more rainy, 
the second one possibly exposed also to Balkan streams; 

2) due to the short distance between the two coasts (few tens 
of kilometers), also the more internal areas may be prone 
to the influence of the sea; 

3) the highest reliefs of the Apennine chain are located in the 
region;  

4) the Northern areas of the Adriatic side experience the 
influence of the continental climate, due to the Po Valley.  

The 2017 drought in Central Italy: an “extreme event”?  

Analysis of the precipitation regime (1960-2019) 
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TREND ANALYSIS (1965-2019) 
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PRECIPITATION REGIME (1960-2019) 

TYRRHENIAN SIDE 

ADRIATIC SIDE 



WAVELET ANALYSIS - PRECIPITATION 

TYRRHENIAN SIDE 

CENTRAL ITALY 
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CHIETI RAINFALL GAUGE 

TERAMO RAINFALL GAUGE ADRIATIC SIDE LEONESSA RAINFALL GAUGE 

ORVIETO RAINFALL GAUGE 

PERUGIA RAINFALL GAUGE 



WAVELET ANALYSIS - PRECIPITATION 
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TELECONNECTION PATTERNS 
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FREQUENCY ANALYSIS – WINTER NAO 



CORRELATION ANALYSIS  
MONTHLY PRECIPITATION NORTH ATLANTIC  OSCILLATION 
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CORRELATION ANALYSIS  MONTHLY 
PRECIPITATION – EAST ATLANTIC PATTERN 



CORRELATION ANALYSIS  MONTHLY 
PRECIPITATION – TELECONECTION PATTERNS 

ADRIATIC COAST 
(HEIGHT < 800 m 
asl) 
 
PEARSON’S 
CORRELATION 
COEFFICIENT (p<0.1 
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CORRELATION ANALYSIS  MONTHLY 
PRECIPITATION – TELECONECTION PATTERNS 

TYRRENHIAN 
COAST (HEIGHT < 
800 m asl) 
 
PEARSON’S 
CORRELATION 
COEFFICIENT (p<0.1 
ON AT LEAST 60% 
OF THE WHOLE 
AREA) 

J F M A M J J A S O N D
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CORRELATION ANALYSIS  MONTHLY 
PRECIPITATION – TELECONECTION PATTERNS 

APENNINE RIDGE 
(HEIGHT < 800 m 
asl) 
 
PEARSON’S 
CORRELATION 
COEFFICIENT (p<0.1 
ON AT LEAST 60% 
OF THE WHOLE 
AREA) 

J F M A M J J A S O N D
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CONDITIONAL PROBABILITY ANALYSIS 
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𝑋1 = 𝑆𝑃𝐼𝑘𝑖  (𝑡  
𝑡 : current month 
𝑀 : forecast lag 

Random 
variables:  

 𝑋2 = 𝑆𝑃𝐼𝑘𝑗 𝑡 + 𝑀  

𝑍 = 𝑁𝐴𝑂 𝑡  

1) Transition probability from 𝑋1 ∈ 𝐶0 a 𝑋2 ∈ 𝐶𝑀  
2) Transition probability from   𝑋1 ∈ 𝐶0 a 𝑋2 ∈ 𝐶𝑀 

known 𝑍 ∈ 𝐶𝑤   

Bonaccorso et al. 2015 



CONDITIONAL PROBABILITY ANALYSIS 

Range 
Class SPI 
(𝑪𝑴, 𝑪𝟎) 

Class NAO 
(𝑪𝒘) 

<-1.5 
Extremely 
dry (ED) 

Extremely 
negative (EN) 

-1.49 : -0.5 
Moderately 

dry (MD) 
Moderately 

negative (MN) 

-0.49 : 0.49 Normal (N) Normal (N) 

0.5 : 1.49 
Moderately 
wet (MW) 

Moderately 
positive (MP) 

>1.5 
Extremely 
wet (EW) 

Extremely 
positive (EP) 

1) 𝑃 𝑋2 ∈ 𝐶𝑀 𝑋1 ∈ 𝐶0  2) 𝑃 𝑋2 ∈ 𝐶𝑀 𝑋1 ∈ 𝐶0, 𝑍 ∈ 𝐶𝑤  

Current class 

Forecasting class 

no 



CONDITIONAL PROBABILITY ANALYSIS 

𝑅 𝑆𝑃𝐼3 𝑎𝑔𝑜 , 𝑁𝐴𝑂 𝑔𝑖𝑢 > 0 

𝑅 𝑆𝑃𝐼3 𝑚𝑎𝑔 ,𝑁𝐴𝑂 𝑓𝑒𝑏 < 0 

Correlation coefficient: 

Coefficiente di correlazione: 
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