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Motivation

IPCC (2014)



Eastern Mediterranean 
weather regimes

Alpert et al., (2004)

Synoptic group Abbreviation English name

Cyprus Lows Lw cold Low to the West of Cyprus

CLN-D Cyprus Low to the North (Deep)

CLN-S Cyprus Low to the North (Shallow)

CLS-D Cyprus Low to the South (Deep)

CLS-S Cyprus Low to the South (Shallow)

LE-D Low to the East (Deep)

LE-S Low to the East (Shallow)

Red Sea Troughs RSTE Red Sea Trough with an Eastern axis

RSTC Red Sea Trough with a Central axis

RSTW Red Sea Trough with a Western axis

Persian Troughs PT-W Persian Trough (Weak)

PT-M Persian Trough (Medium)

PT-D Persian Trough (Deep)

Highs HW High to the West

HE High to the East

HN High to the North

HC High over Israel (Central)

Sharav Lows SLW Sharav Low to the West of Israel

SLC Sharav Low over Israel (Central)





Cyprus Low types – winter storms





How will the increase in greenhouse gas 
concentrations influence the frequency of Cyprus 

Lows in the 21st century over the eastern 
Mediterranean?



Annual frequency of Cyprus Lows in 21st

century CMIP5 predictions





How will the increase in greenhouse gas 
concentrations influence the length of seasons in the 

21st century over the eastern Mediterranean?
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Seasons’ definitions

1) Astronomical definition (Northern Hemisphere) 

Winter – 22nd December – 21st March

Spring – 22nd March – 22nd June

Summer – 23rd June – 22nd September

Autumn – 23rd September – 21st December.

2) Meteorological definition - defined as four periods of three months each (AMS, 

2001).

3)    Trenberth (1983) - defined the seasons according to the cycle of the average daily 

air temperature. 



A seasons’ definition based on the weather regimes

Alpert P, Osetinsky I, Ziv B, Shafir H. 2004. A new season's definition based on classified daily synoptic systems: an example for

the eastern Mediterranean. International Journal of Climatology 24: 1013-1021. DOI: 10.1002/joc.1037







Dynamical downscaling of 
extreme precipitation indices 
using COSMO-CLM at the highest 
resolution ever attempted in 
Israel (~8km).

Scenario: RCP4.5
Time period: 
2041-2070 – 1981-2010.





בתקופות, (R95PTOT)מגמה בתרומה מימים גשומים מאוד 
2017-1988-ו2017-1950

(Yosef et al., 2019)



Conclusions

• A decrease of ~30%, in Cyprus Lows frequency is predicted towards the end of the 21st century 

(RCP8.5).

• The seasons’ length is projected to change significantly during the 21st century.

• The length of the summer season is projected to increase by 25% (~1 month) in the mid-

21st century and by 49% (~ 2 months) at the end of the century (RCP8.5).

• Very High-resolution (~8km; RCP4.5) COSMO-CLM simulation provide insight into

extreme precipitation distribution.

• Different perspectives are used to reduce uncertainty in climate projections.




