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Context
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Does it rain less or does it rain less often ?

Howmuchweather control dry spells?
ü Lackof Mediterraneanglobalanalyzes

(actually,mainly in easternpart)

Howmuchwinter
dry spellsimpacts
environmentandsociety?

Hoerlinget al. (2012)

changein coldseasonprecipitation
for the period1971ς2010minus1902ς70

Saaroniet al. (2015)

John Mccolgan/US ForestService BBC waterforourcentury



Objectives

Very Long Dry Spells events variability during the second half of the 20th century : 
where (location), when (seasonality), how much (frequency),  how long (duration) 

and why (associated conditions)?

2 axesdevelopedfor the current conditions:

1. focuson the VeryLongDrySpellsevents(VLDS)for the 1979-2013period:

Á detectionof VeryLongDrySpellsevents;
Á VLDScharacteristics;
Á classification(HAC)into mainkindsof VLDSevents;
Á analyzeof the mainatmosphericforcings.

2. capacityof the MED-CORDEXrunsto reproduceVLDSevents(1979-2009):

Á the 80th centilevalueon models;
Á detectionof VLDSeventson models;
Á modelsVLDSclassifications.
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Very Long Dry Spells event are considered as an object
(spatial and temporal grid-point grouping)



Daily grid point data series 

Á 1979-2013:

- E-OBSv10.0 (EuropeanClimateAssessment& Dataset)dailyprecipitationamount
(0.25° resolution).

- ERA-INTERIM reanalysis (European Center for Medium range Weather
Forecasting) SeaLevelPressureandZ500Geopotential(1° resolution).

Á 1979-2009: MED-CORDEXrunsevaluated
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Platform Resolution RCM Coupled Period

CNRM MED-44 ALADIN 52 - 1979-2011

ICTP MED-44 RegCM4 v4 - 1979-2012

CMCC MED-44 CCLM4 - 1979-2012

LMDZ MED-44 LMDZ4 - 1979-2009

LMDZ MED-44 LMDZ4 NEMOMED8 1979-2009

The MED-CORDEX resolution have been adapted to the E-OBS grid (0.25°)
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1.1. How to detect Very Long Dry Spells events? (1/2) 

Grid Point n °8977 

(40.125°N & 21.125°E)

Method:   

- dry spells length number of consecutive dry days ;
- unique value of dry spells length ;

Á Very Short Dry Spells:     VSDS< 20th centile ;
Á Short Dry Spells:     20th centile < SDS< 40th centile ;
Á Medium Dry Spells:     40th centile < MDS< 60th centile ;
Á Long Dry Spells:     60th centile < LDS< 80th centile ;
Á Very Long Dry Spells:     VLDS> 80th centile ;

Example:
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1.1. How to detect Very Long Dry Spells events? (2/2)

млсл ƎǊƛŘ Ǉƻƛƴǘǎ άмέ

тфл ƎǊƛŘ Ǉƻƛƴǘǎ άмέ

Sliding scan to obtain spatially and temporally 
coherent events:

Binary matrix to select VLDS:  

ǾŀƭǳŜ άлέ> rainy grid points or grid points 
where dry spells are shorter than the 80th centile ;  

vŀƭǳŜ άмέ> all grid points belonging to 
dry spells longer than the 80th centile.

to the 8228 days:
- square of 6 degree longitude/latitude ;

- sliding by 0.5° longitude/latitude increment ;
- sea grid point not taken into account.

VLDS day: if 90% of the grid points contained in 
at least one ǎǉǳŀǊŜ ƘŀǾŜ ǘƘŜ ǾŀƭǳŜ άмέΦ

62 events for a total duration 
of 2822 days (34%)
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Adapted from Stefanonet al., 2012 6/17

±[5{ ŜǾŜƴǘ άƻōƧŜŎǘέ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ by 
location, spatial extension, duration and 

associated atmospheric conditions.



1.2. Very Long Dry Spells events characteristics
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62 VLDS spread throughout 7 
Mediterranean sub-regions 

(102 location of events)

19

56 days

23

53 days

9 & 4

53.7 & 48 days

15

48.2 days

14

59.9 days

18

61.6 days

Number of 
events  
beginning in 
September
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1.3. Very Long Dry Spells classification

8

62 VLDS events for total 
duration of 2822 days.
12 of these events are 
ŎƭŀǎǎƛŦƛŜŘ ŀǎ άƳǳƭǘƛǇƭŜέ 
event: 2 or more events 
occur in the same day in 

different locations.

Class 1

Class 2

Class 3

Class 4

Class 5

Multiple events 
regrouped in single 
events > 62 to 48 

events.

Hierarchical clustering 
applied to the median 
day of each of the 48 

events. 

Percent of 
events 

affecting 
each grid 

point
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North-West Mediterranean
6 events

10.6% of 2822 VLDS days

West Mediterranean
5 events 

14.7% of 2822 VLDS days

Generalized
19 events 

31.8% of 2822 VLDS days

North-East Mediterranean
5 events 

13.1% of 2822 VLDS days

South-East Mediterranean
13 events 

29.8% of 2822 VLDS days


