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The role of teleconnections in extreme (high and low) precipitation events: The case of the Mediterranean region
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Obviously, in the case of precipitation
minima only the monthly and seasonal scale
can be examined. In the figures on the right,
a different surrounding line is used for each
scale: continuous for daily, single dash for
monthly and triple dash for winter.
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The patterns observed are in good agreement
with our current understanding of how
general atmospheric circulation affects
rainfall at the Mediterranean region (Hurrel,
1995; Wibig, 1999; Haylock and Goodess
2004; Trigo et al. 2006; Hoerling et al., 2012).

The annual indices show stronger correlation
to minimum rainfall, but this could not be
demonstrated here as the areas overlapped
each other. The results for the most wet
winters are shown below.
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2. Rainfall data 5. Daily maxima 8. Winter and annual extremes
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10% of the highest/lowest precipitation values is used, because the annual indices have a ' = = -MOI(u= 052)

larger length in comparison to the monthly. cos0 4 . - . .
The same patterns are also observed at the annual scale, with a very important difference | - - -

though. The probability densities of both high and low index ranks are obviously decreased,
. with a few exceptions (e.g. the SCAND in Iberian Pen.). This happens due to the difference
0 02 04 05 O '7 between winter and annual values of the index as can be seen in the figure on the right for the
Relative Rank hydrological year 1988-89.
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Daily correlation matrix (1990) Monthly variability o a_ o _ _ . _ ' Maximum winter precipitation (monthly indices) . | Minimum winter precipitation (monthly indices) The general atmospheric circulation is linked to both high and low extreme precipitation events in the Mediterranean region. This is
. Iberian Pen. | Central Med. . Balkan Pen. | Mid. East | NC. Africa | NW. Africa T TR i demonstrated by the two tables below (red is used for positive index values and blue for negative). Furthermore, the main conclusions

; drawn by our analysis are
umsso?f i : ° ' k ISP : ; * The correlation becomes higher, as scale increases. More specifically, daily precipitation maxima demonstrate the least correlation
" : : e £ L £ c g fot--- -—-- ; ot ; @ i due to a number of reasons including: the scale difference between the indices and the rain event, the convective storms which are
HERAKLION — B N g -——- -——— r--" PRERS ¢y y - I ¢ p 23 o 5 5 . . . .
CHRISOUPOL 1 1 7 | Ceaven | : g (s 1\ o < S , not described by synoptic circulation, and smaller-scale cyclogenesis at the Mediterranean Sea (e.g. the Gulf of Genoa).
LATANIA -] - . ) ' ' ' -3 ~ | sy 98
CHANIA 4 -~ " A . — @ s | . . q- . . . . . .
MIKROKLISOURA e == L ill§ o o e ot B . B O RN > T T g, P 5] B Using the annual indices could be misleading, even if they refer to the hydrological year, because of their enhanced inter-annual
HELLINIKON - = } ; - , £ S o . - ; - o y . B S T "y S N S § U0 T N . 9. . . . . 4. .
B - e B gl LA @ \ I o 3 - 4 o )l Ny : i variability. Hence the annual scale is described better if the indices are aggregated to the winter scale.
NESTANI L AN\ ‘ ’ : _ , ' / , )

N%E%OH%I;](: 8 i B by /./ . 5 /, £ "; 3 5 ) - \\ ’\\ e G =S EA  SCAND PEU MOl EA SCAND PEU MOl . EA  SCAND PEU Mol ° EA SCAND PEU MOl E4  SCAND PEU Mol . MA&O EA  SCAND PEU MOl R : A : b e i - The atmOSpheriC CiI'Cl.llatiOn haS a mOI'e direCt effeCt tO preCipitatiOI’l minima, aS a Consequence tO the blOCkil’lg Of Wet aerial masses

FRIEP 1 - n . "R T, 7 Q}» 'lf:;'“ . . : : : : S Moy b L — M towards the Mediterranean. A question left to be answered is whether it also affects the regional cyclogenesis.
GREVENITIO e = F 4 : T :
ARGOSTOLI

2 o W = \ I © ho W ] 3 i N i . . . . o o o« o .
CORFU - N W B, L O R B, ~ Maximum precipitation Minimum precipitation
T i " s} ”, day, month, year day, month, year month month month, year month, year month, year month, year year month, year month
SUBIACO -

SHKODRA -
. 5 1 1 ] ] R N % = o
L - = —_———— b\ b ¢ 2 J R month day, month, year month, year month, year month, year -- month, year month month month
-0 -——=- -——- === - - o / o . f e o P 1.
o . . s C,. gs ) . A f month, year month day, month month, year month month, year year month, year month, year month
T II - ' ¢ /x “ 2 _ 8" ! 7 g { Rt SN = a - year year year month month, year month, year - year month, year
PESARO - a 3 g e S \ & T il

SARAJEVO
ROMA - ] 3 N ‘ = 3 }f X ‘ > T 7 D day, month, year  month, year month month, year month, year month, year year year month, year
VIGNA § : TR EA SCAND PEU MO EA SCAND PEU MO EA SCAND PEU MO EA SCAND PEU MOl SCAND PEU MO EA SCAND PEL MOl A DX - : % e

BRINDISI -
BOLOGNA - ' ' ' 2 : & . a0 @ e DR :
MILAN - — Low High W N 3 o !

=
o

P maxima

=

inima

Pm

‘ Maximum winter precipitation (annual indices) ini i ipitati indi Iberian Pen. | Central Med. | Balkan Pen. Mid. East NC. Africa W. Africa Iberian Pen. | Central Med. | Balkan Pen. Mid. East NC. Africa W. Africa

G

LASTOVO -
CAGLIARI - 0112 1 2 3 4 5 6 7 8 9

HVAR
GENOA 7 ' A similar approach is followed as in : . . B i o -

SPLIT
ZAGREB A
MONTE S. ANGELO -+
GOSPIC
ISKRBA -
LJUBLJANA -
MARSEILLE - . . S
ot - a® : the daily maxima. Here, the rainfall
LE MASSEGROS - _ ’ ) minima for the wet months
BARCELONA - =i o
IBIZA e (September to March) is also

RIJEKA
REUS . : =
TORTOSA - . B examined. In general, index ranks for . O
e O

year

LATINA
HUESCA - _. . o . .
VALENCIA maxima and minima are opposite to
TORREVIEJA . .
MURCIA 1 ; each other, but interestingly, there

GRANADA = are some exceptions (e.g. MOl in
CORDOBA 1 a Balkan Pen.). This shows that a given

The spatial effect of the index extremes to the Mediterranean maximum/minimum winter precipitation is also more distinct in this scale (mean References:

relative rank with marginal precipitation below 0.33 is considered as a high index value and above 0.66 as a low index value). For the annual Haylock, M. R., & Goodess, C. M. (2004). Interannual variability of European extreme winter rainfall and links with mean large-scale

indices, the winter index is used for ENSO; the index values of the previous year are used for WAMI and DIMI as they refer to summer rainfall, circulation. International Journal of Climatology, 24(6), 759-776. doi:10.1002/joc.1033

RDOBA index may be linked more strongly to and fch.e SHI is qsgd as 11:/ becau§e it corresponds to winter rainfall. The annual indices demonstrate a more homogenous connection with winter Hoerling, M., Eischeid, J., Perlwitz, J., Quan, X., Zhang, T., & Pegion, P. (2012). On the Increased Frequency of Mediterranean Drought. Journal of
T i Hi— | PIREEpEIalon DI AIaF UaEI SERIIT L Climate, 25(6), 2146-2161. doi:10.1175/JCLI-D-11-00296.1

rainfall. . In general the driest winters show a slightly better correlation to the index extremes. A possible explanation to this could be that the increased Hurrell, J. W. (1995). Decadal trends in the North Atlantic oscillation: Regional temperatures and precipitation, Science, 269, 676—-679

g amount of precipitable water that reaches Mediterranean due the atmospheric global circulation is not linearly proportional to increased Trigo, R. M., Osborn, T. J., & CorteReal, ]J. M. (2002). The North Atlantic Oscillation influence on Europe: climate impacts and associated physical

precipitation, which is a complex process affected by many other factors as well. On the opposite case, the lack of water within the aerial masses mechanisms. Climate Research, 20(1), 9-17. d0i:10.3354/cr020009

_ ) leads to decreased precipitation in a more straightforward way. Wibig, J. (1999). Precipitation in Europe in relation to circulation patterns at the 500 hPa level. International Journal of Climatology, 19(3), 253-269.
circulation grows stronger . doi:10.1002/(SICI)1097-0088(19990315)19:3<253:: AID-JOC366>3.0.CO;2-0

SPLIT
ZAGREB -
NTE

HVAR
MONTE S. ANGELO

POLIS

SAPES -
HERAKLION -
CHRISOUPOLI -

NICOSIA
LIMASSOL A
CHANIA
MIKROKLISOURA
LARISSA
NESTANI
LIDORIKI
METHONI
PRILEP
SIATISTA -
GREVENITIO
CORFU +
SHKODRA -
GOSPIC
ISKRBA -
LJUBLJANA -
RIJEKA
LATINA
SUBIACO
MILAN -
CAGLIARI &

TEL AVIV
PLATANIA -
GIANNITSA
SARAJEVO
BRINDIS|
LASTOVO -
BOLOGNA -
MANTOVA
MURCIA -
ALBACKTE 4

ALI

HAR KENAAN -
JERUSALEM
HELLINIKON -
ARGOSTOLI

LE MASSEGROS -
PERPIGNAN -
BARCEWRONA -
VA%CIA =]
TORREYIEJA

It can be seen that as the scale
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