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Investigation of drought characteristics in different temporal and spatial scales: a case study in the Mediterranean region

Y. Markonis, A. Efstratiadis, A. Koukouvinos, N. Mamassis and D. Koutsoyiannis, Department of Water Resources and Environmental Engineering National Technical University of Athens J

Facets of Uncertainty
Kos Island, Greece, 17-19 October 2013 1. Abstract 2. Data set

In 1988-1995 Greece experienced a drought, one of the most extended (both
in space and time) and intense since the beginning of hydro-meteorological
instrumental measurements. The aim of this study is to describe the

|nvestigation of drought characteristics in phenomenon in different temporal and spatial scales in order to (a) identify

possible links with Mediterranean/global climatic regime and (b) to

different temporal and Spatia' Sca|e5: a case demonstrate the role of the marginal distribution function in estimating the

. L { return period of the drought and its impact. Three spatial scales were s G
StUdy in the Mediterranean region examined: the local scale (Macedonia in the northern part of Greece; =2x2° * National Meteorological Service Thie liedieirancen Sice
each), the national scale (= 8x8°) and the Mediterranean scale (= 15x45°). In L R (intemational scale)
the time domain the monthly, annual and inter-annual time steps were hlength of 50 years (processes
taken, while the time horizon is that of the instrumental record as well as a
Y. Markonis, A. Efstratiadis, A. Koukouvinos, N. Mamassis and broader time window obtained by introducing qualitative evidence from
D. Koutsoyiannis paleoclimatic studies. Our findings show both strong temporal variability and
spatial heterogeneity, which imply enhanced uncertainty.

Greece (national scale) Westemn and Central
Macedonia (local scale)
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3. Precipitation heterogeneity of the study area 4. The drought of 1988-1995 — Temporal 5. The drought of 1988-1995 — Spatial characteristics
characteristics
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Month Annual precipitation at 'W. Macedonia district. The brown
color corresponds to 450mm while deep blue tp 350 mm
Monthly peecipitation in Greece (Koukouvinos et. al 2013)
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6. Links to Northern Hemisphere atmospheric 7. Going back in time - Proxy data
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9. Estimations of the return period (local scale) 10. Estimations of the return period (Greece and the | | 11. Conclusions

o sk i o . N M e d it e rr a n e a n ) :voe":\'aﬂv: :::::t::t;:‘ t.hat meteorological drought in the Mediterranean varies strongly in different scales

“w 9 s e SN ST S
$889e a» 32,337 °%%83 .. f888s 2. . e N — L ——— The temporal and spatial scale affects strongly the determination of the return period of the drought.
- - | L e Y T N L o A e LML el e R There is evidence showing that the inter-annual rainfall variability plays a crucial role to the development of dry

conditions. During winter evapotranspiration is minimal and thus more water reaches the water resources.
Large-scale atmospheric circulation is linked to rainfall variability at the Mediterranean, especially in the winter.

itk b During the drought of 1988-95, there has been a decrease mainly in the winter precipitation. NAO and SCAND
Banan Pacisd Wn (Yours) Retum Period i (Years) index showed persistently high and low values respectively, indicating a blocking of the humid masses of the
Jit%s e ¢  Ec.nancevs . . USN8e e s . Fr.b3fesde . BB88. o5 .2:.383399% ., Atlantic Ocean towards the Mediterranean. »
INE s mEEmEszss EE RN RIS RN R L ' ‘ Tilltoday, numerical climatic models fail to reproduce the N e

NAO pattern. Thus, they fail to describe the precipitation

correctly, This can be also seen if we compare the averaged

rainfall difference from the monthly mean over Greece (6P),

with the latest model results of the Coupled Model

RSN N EREE NS IRIET AmIE peet bt 11 =P Eas ) Intercomparison Project Phase 5 (CMIPS). _
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