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Abstract: This study investigates the influence of atmospheric circulation in the Mediterranean region on the
precipitation in Montenegro. Nine precipitation parameters have been used in the analysis and the relationship has
been investigated by the Mediterranean and West Mediterranean Oscillation change index (MO and WeMO).
According to a 60 — year observed period (1951-2010), the research results show that nothing characteristic
happens with seasonal and annual precipitation sums because the trend is mainly insignificant. However,
precipitation extremes are getting more extreme, which corresponds with a general idea of global warming.
Negative consequences of daily intensity increase and frequency of precipitation days above fixed and percentile
thresholds have been recorded recently in the form of torrents, floods, intensive erosive processes, etc., but it
should be pointed out that human factor is partly a cause of such events. The estimate of the influence of
teleconnection patterns primarily related to the Mediterranean Basin has shown that their variability affects the
observed precipitation parameters on the territory of Montenegro regarding both seasonal and annual sums and
frequency and intensity of extreme events shown by climate indices.
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Introduction

The region of the Gulf of Genoa and the western part of the Mediterranean are well
— known for their vivid cyclonic activity, particularly in the colder part of the year. In the
summer time, the Mediterranean is often under the influence of the Azores High, which
causes long — lasting stability of the atmosphere (bypuh et al., 2011) and which is not rare,
the centre of high air pressure is over the Balkans in summer.

The Mediterranean is not only a region over which cyclones are generally moving
from the west to the east, but it is also one of the best known cyclogenesis in Europe,
particularly the area of the Gulf of Genoa. Hamex (1964) points out that the Genoa Lows
belong to orographic lows because they are formed under the influence of the Alps.

Investigating the influence of air pressure distribution, that is, atmospheric
circulation, Maheras and Kutiel (1999) point out that the seesaw between the Eastern and
Western Mediterranean, called the Mediterranean Oscillation (MO), causes the connection
between favourable conditions for high temperatures in the western part and the
unfavourable ones in the eastern part of the basin, and vice versa. Finally, they suggest that
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high temperatures in all seasons are mainly connected with the circulations from the
southern quadrant which bring warm air masses mainly from the northern part of Africa.
High temperatures in the Balkans are related to the western zonal circulation.

The results obtained by Diinkeloh and Jacobeit (2003) show that there is a strong
relationship between Arctic and North Atlantic Oscillation (AO and NAO) with the winter
weather conditions in the Northern Hemisphere. As others (Brunetti et al., 2002; Suselj and
Bergan, 2006; Angulo-Martinez and Begueria, 2012), they emphasize the relationship
between the Mediterranean Oscillation (MO) and teleconnections mentioned above, as well
as the fact that it is the most important regional factor of low frequency (long period factor)
affecting the Mediterranean rainfall. Besides that, Supi¢ et al. (2004) reported a strong
correlation between MO and temperature, water salinity and density in the northern
Aderiatic.

Feidas et al. (2007) concluded that in Greece the year of 1984 is the starting point
of a falling trend of annual and winter precipitation sums for the 1955 — 2001 period. The
best relationship was obtained between NAO and winter, summer and annual precipitation
sums. Also, a significant part of annual and summer precipitation variability in this country
is explained by the Mediterranean Oscillation Index and Mediterranean Circulation Index
(MOI and MCI).

Suselj and Bergan (2006) suggest that there is strong evidence that NAO has a
great influence on the Mediterranean climate but that it is not a dominant circulation pattern
in this region. In their opinion, regional circulation, called Mediterranean Oscillation (MO),
has a strong influence on weather conditions in the Mediterranean Basin, particularly in
winter time.

Investigating precipitation variability in Italy during the second half of XX century,
Brunetti et al. (2002) used the difference between the standardized pressure anomalies of
Marseilles and Jerusalem as one of the indices of atmospheric circulation change defining it
as the Mediterranean Circulation Index (MCI). Therefore, as for other teleconnection
patterns, there are several indices for this oscillation.

The scientists from Climatology Laboratory, Barcelona University, tried to identify
the causes of heavy rainfall and droughts, that is, a significant interannual rainfall oscillation
along the eastern facade of the Iberian Peninsula. The results show that atmospheric
oscillation in the Western Mediterranean explains rainfall variability along the eastern part
of Spain (in the region of Catalonia, Valencia, Murcia, Granada and the Bay of Cadiz). In
connection with this, they gave a definition of regional teleconnection which they called the
Western Mediterranean Oscillation - WeMO (Martin-Vide and Lopez-Bustins, 2006).

During the positive WeMO stage, it is warmer in summer and colder in winter
along the Mediterranean coast of Spain, but there is little or no precipitation in both seasons
mainly because of a dry north — west wind blowing from the land. During the negative
stage, air pressure distribution is opposite causing different weather. In this stage, a wet east
wind blows bringing heavy rainfall to the eastern facade of the Iberian Peninsula (Martin-
Vide and Lopez-Bustins, 2006).

Investigations for Montenegro showed that there is a trend of increasing air
temperatures for most parts of the country. Considering the same period, the second half of
XX century and the beginning of XXI century, nothing worrying happens with annual
precipitation sums except an increase in intensive daily rainfalls (bypuh et al., 2011). The
main aim of this study is to investigate the connection between precipitation extremes in
Montenegro and oscillation indices related to the Mediterranean Basin.
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Database and research methodology

Precipitation amount data for the 1951 — 2010 period from 23 meteorological
stations were used in this research (Figure 1). Analysis of homogenization series and the
filling in of missing data were preformed by MASH method v3.02. This method has been
developed by the Hungarian Meteorological Service (Szentimrey, 2003) and recommended
by the World Meteorological Organization.

In this research precipitation extremes were studied by 8 indices. Besides climate
indices mainly taken from the list (WMO, 2009), rainfall precipitation sums (RR) were also
analyzed. Thus, 9 rainfall parameters in total were studied (Table 1).

The Mediterranean Oscillation Index is MO index (MOI), obtained by the
difference in surface pressure between western and eastern parts of the Mediterranean.
Positive MO stage is related to anticyclonic conditions in the Western Mediterranean and to
low pressure in the eastern part. Generally, during this period the rainfall in the
Mediterranean Basin is below the average, except along the Levant coastline and in the
southern part of the Aegean Sea. It is quite opposite during the negative MO regime. Then
the centre of depression is near the British Isles and north of the Iberian Peninsula or the
Western Mediterranean comes under the influence of the northwest baric depression. In such
conditions, wet and unstable air mass from the west and southwest brings heavy rainfall in
the western part of this basin, particularly on windy sides of orographic hills (Diinkeloh and
Jacobeit, 2003).
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Figure 1. Locations and height above mean sea level (AMSL) of the meteorological stations included in the
analysis

The relationship with rainfall parameters has been studied with the Mediterranean
and Western Mediterranean Oscillation. The Mediterranean Oscillation Index (MOI) is
defined as a standardized difference in pressure at the sea level between a station on the
west and the other one on the east of the Mediterranean. The difference index between the
pressure in Algeria (36.4°N and 3.1°E) and Cairo (30.1°N and 31.4°E) is MOI-12, and
betweeg Gibraltar (36.1°N and 5.3°W) and the Lod Airport in Israel (32.0°N and 34.5°E) is
MOI-2".

The Western Mediterranean Oscillation Index (WeMOI) is calculated by the
difference in pressure at the sea level between Padua in the north of Italy (45°24°N,

2 http://www.cru.uea.ac.uk/cru/data/moi/moi 1l .output.dat
? http://www.cru.uea.ac.uk/cru/data/moi/moi2.output.dat
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11°47°E) and San Fernando on the coast of the Bay of Cadiz (36°17°N, 6°07°W). These two
regions have been selected because of their pronounced barometric variability (Martin-Vide
and Lopez-Bustins, 2006). The data for WeMOI* are presented in the form of the difference
in standardized surface pressure anomalies in relation to the 1961 — 1990 base period.

The relationship with rainfall parameters in Montenegro has been investigated for
the 1951 — 2010 period, and all three indices have been used: MOI-1, MOI-2 and WeMOI.
The estimates have been done on seasonal and annual levels, and Pearson correlation
coefficient (p) has been calculated, while the relation significance has been investigated by
Student’s t test, on 90% and 95% level (0.10 and 0.05).

Table 1. Precipitation parameters list

No. Mark Unit Definition
Precipitation parameters

l. RR mm Precipitation amount in time unit (season, day)

2. DD No. of days Number of dry days in time unit - daily Rd<l mm

3. SDII mm/day Average daily rainfall intensity per a rainy day — the relationship between
a total rainfall sum and a total number of rainy days for Rd>1mm

4. R20mm No. of days Number of days with heavy rainfall - Rd&>20mm

S. R75p No. of days Number of moderate wet days - Rd>75th percentile of daily distribution
for days with Rd>1 mm for a base period (1961-1990)

6. R95p No. of days Number of very wet days - Rd>95th percentile of daily distribution for

days with Rd>1 mm for a base period
Average daily rainfall intensity during a very wet day — relationship
7. RISpTOT mm/day between a total rainfall sum and a total number of rainy days for Rd>95th
percentile
% 0,
8 ZROSpIR % Participation of daily rainfall amounts during very wet days in a total sum

9. Rx5d mm-5day’ Maximum 5 — day rainfall amount

*Precipitation index XR95pZR defined by Buri¢ D.
Results

As stated before, MO should be expected to have a significant influence on the
weather and climate in Montenegro. As far as the rainfall is concerned, the relationship
should be indirect: negative stage brings wet weather and positive stage causes dry weather
in Montenegro. Also, in relation to described condition on the eastern coast of the Iberian
Peninsula (inverse correlation with precipitation sums), the opposite influence of WeMO
stages on rainfall in Montenegro should be expected, that is, a direct relationship with
precipitation (positive stage brings rainy weather and negative stage dry weather). During
the positive WeMO stage on the territory of Montenegro, a wet southeast and east wind
blows and a dry northeast and east wind during the negative stage. Investigations have
proved and calculations have shown that MO and WeMO do have an influence on
precipitation in Montenegro.

The best relationship with MOI-1 was obtained with precipitation parameters for
winter season. 7 out of 9 observed precipitation parameters for winter season showed a
significant correlation with MOI-1. In this season, correlation coefficient values between
MOI-1 and RR, DD and R75p are significant with 99% confidence level on all observed
stations in Montenegro, and with R20 on 19 out of 23 stations. All observed precipitation
parameters show a better relationship with MOI-1 along the coastline and in the central
region, and moving towards the northeast and north of the country the signal weakens, but it

* http://www.ub.edu/gc/Documentos/WeMOi_1821 2013.txt
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is still significant. There is also a significant correlation with these 4 parameters (RR, DD,
R75p and R20) on annual level in most places with 99% confidence level.

For spring season, the relationship is only important with DD on 15 out of 25
stations. In summer and autumn seasons only two parameters show a significant
relationship, RR and Rx5d, that is, RR and DD, mainly in southern and central parts.

Almost identical qualitative results of correlation were also obtained with MOI-2.
In quantitative sense, there is a somewhat better relationship with MOI-1. The exceptions
are rainfall parameters for summer season showing a better signal with MOI-2. 7 out of 9
observed parameters showed a significant correlation with MOI-2 in summer season. Table
2 shows the correlation results for Montenegro as a whole exactly representing the obtained
results on a station level.

No doubt, correlation estimates show that the Mediterranean Oscillation has a
strong signal with rainfall parameters for winter season and on annual level and MOI-2
during summer. The two previously observed indices (MOI-1 and MOI-2) are defined that
way as to show atmospheric dynamics over the entire Mediterranean Basin, while WeMO
represents an index of synoptic conditions in the western part of this region.

Table 2. Correlation matrix between MOI-1, MOI-2 and WeMOI indices
and parameters of rainfall on seasonal and annual level on the territory of
Montenegro as a whole for the 1951 — 2010 period

Parameter Winter Spring Summer  Autumn Year
MOI-1
RR -0.68%* -0.26* -0.27* -0.42%*
DD 0.70%* 0.31%* 0.33* 0.47%*
R75p -0.64%* -0.36%*
R95p -0.36%*
YR95pZR
R95pTOT
SDII -0.29%
R20mm -0.66** -0.39%*
Rx5d -0.32% -0.28%*
MOI-2
RR -0.54%** -0.44** -0.37%*
DD 0.49%* 0.44%* 0.35%*
R75p -0.52%* -0.40** -0.29*
R95p -0.30* -0.34%*
YR95pZR
RISpTOT -0.30*
SDII -0.27*
R20mm -0.53%* -0.39%* -0.31%*
Rx5d -0.27* -0.43**
WeMOI
RR 0.37%* 0.32% 0.33*
DD -0.52%* -0.31%* -0.37**
R75p 0.33%* 0.30%* 0.33*
R95p
YR95pZR
RISpTOT -0.29*
SDII
R20mm 0.35%* 0.30* 0.36%*
Rx5d

*Statistical significance for a = 0.05
** Statistical significance for o = 0.01

As for Montenegro, the Western Mediterranean Oscillation (WeMO) has an
influence on rainfall during most part of the year, in particular, during winter, spring and
autumn. For winter season, a strong correlation between WeMOI, RR and DD was obtained
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in all observed places, as well as R20 and R75p in most places, mainly with 99% confidence
level. These 4 parameters (RR, DD, R20 and R75p) show a significant relationship with
WeMOI for spring and autumn season on almost all stations. As stated before, the
relationship between spring and autumn rainfall parameters on one hand and MOI-2 on the
other is insignificant and it is significant only with one parameter in summer and two in
autumn. Also, the signal of this oscillation is stronger along the coastline and in the central
region than in farthest north and north — east of the country. According to the results
obtained, it can be concluded that this oscillation does not have an important influence on
rainfall conditions during the summer season. Considering annual rainfall parameters, there
is only a significant relationship between R95pTOT and WeMOI, but only in southern and
central regions.

There is phase synchronization with RR, R20 and R75p, and antiphase one with
DD for rainfall parameters which have an important relationship with WeMOI (mainly in
winter, spring and autumn seasons). Thus, there is an opposite relationship with MOI-1 and
MOI-2 this means that there is a higher precipitation amount (RR) during the positive
WeMO stage causing greater frequency of moderate wet days, and days with 20 and more
mm of rainfall (R75p and R20), while there are less dry days (DD), and vice versa.

Comparing results of the relationship between rainfall parameters and all three
indices for the Mediterranean Basin, it has been shown that there is a stronger signal with
MO than with WeMO. 4 rainfall parameters for spring and autumn season represent an
exception (RR, DD, R20 and R75p) and they have a stronger relationship with WeMOI.

Angulo-Martinez and Begueria (2012) investigated the influence of interannual
variabilities of daily precipitation on soil erosivity in north — eastern Spain (Catalonia,
Aragon, Navarre and Basque Country) during the 1955 — 2006 period. The results showed
that erosive power of rainfall is stronger during the negative NAO, MO and WeMO stage,
and weaker during the positive regime of three teleconnections. Spatially, MO has the
widest influence on observed region, while the strongest relationship has been established
between autumn and winter rainfall and WeMO, particularly around the Ebro delta. The
weakest relationship was obtained with NAO index but the authors emphasize that this
oscillation has a strong influence on the rest of Spain. It corresponds with the research work
of Krichak and Alpert (2005a, b) who got high correlation coefficient between NAO and
MOI, which means, as it is pointed out by the authors, that these two events are not
independent.

Conclusion

Many temperature and precipitation records have been broken in Montenegro
during a few past years. The year 2010 is particularly important considering precipitation.
During the period of instrumental observations (from 1949) maximum precipitation amount
was recorded in 2010. For example, maximum annual precipitation amount (9104.9 mm)
was recorded in Crkvice that year, as well as the greatest number of moderate and very wet
days until today: R75p = 52; R95p = 18 days (bypuh et al., 2014).

A great frequency of heavy intensive rains caused floods, rockslides, torrents and a
significant material damage. According to the official data, total damage from floods which
struck several towns in Montenegro by the end of 2010 was estimated up to about 18 million
euros. During 2012 and 2013 parts of Podgorica and Herceg Novi were completely flooded
(Bypuh, 2014).

The estimate of the influence of teleconnection patterns primarily related to the
Mediterranean Basin showed that their variability affects observed rainfall parameters on the
territory of Montenegro, regarding both seasonal and annual precipitation sums and
frequency and intensity of extreme events shown by climate indices. Correlation estimates
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show that the Mediterranean Oscillation (MO) has a strong signal with rainfall parameters
for winter season. Apart from the farthest north and north — east of Montenegro, there is a
good relationship with a few annual rainfall indices (RR, DD, R20 and R75p) in other parts
of the country. Comparing the results of relationships between rainfall parameters to all
three indices, it has been shown that there is a stronger signal with MO than with WeMO. 4
rainfall parameters for spring and autumn season represent an exception (RR, DD, R20 and
R75p) having a better relationship with WeMOI.

Reference

Angulo-Martinez, M. and Begueria, S. (2012). Do atmospheric teleconnection patterns influence rainfall erosivity?
A study of NAO, MO and WeMO in NE Spain, 1955-2006. Journal of Hydrology, 450-451: 168-179.

Brunetti, M, Maugeri, M, Nanni, T. (2002). Atmospheric circulation and precipitation in Italy for the last 50
years. International Journal of Climatology, 22(12): 1455-1471. DOI: 10.1002/joc.805.

Bbypuh, 1., Qymuh, B., JIykosuh, J. (2011): Korebare xmume y Lipnoj I'opu 'y opyeoj nonosunu XX u nouemxom XXI
sujexa. L{pHOropcka akaaemuja Hayka u ymjetHoctH, [loaropuna, ctp.1- 270.

bypuh, /., Aymuh, B., JIykosuh, J., Joneposuh, M. (2014). Tpenn temmnepatypHux ekcTpema Ha L{pHOropckom
npumMopjy. Inachux Odjewersa npupoonux mayka, llpHoropcka akagemuja Hayka U ymjeTHoctH, 20,
171-185.

Bbypuh, /1. (2014). Iunamuka 1 Moryhu y3pouu TeMrnepaTypHUX W MaJaBUHCKHX eKcTpeMa Ha Tepuropuju Llpue
T'ope y nepuomy 1951-2010. Jlokropcka aucepranuja, I'eorpdeku dakynrer, beorpan, ctp. 1-248.

World Meteorological Organization (2009). Guidelines on Analysis of extremes in a changing climate in support of
informed decisions for adaptation. Geneva 2, Switzerland, Climate Data and Monitoring WCDMP-No.
72.

Diinkeloh, A. and Jacobeit, J. (2003). Circulation dynamics of Mediterranean precipitation variability 1948-98.
International Journal of Climatology, 23(15): 1843-1866. DOI: 10.1002/joc.973.

Krichak, S.O. and Alpert, P. (2005a). Signatures of the NAO in the atmospheric circulation during wet winter
months over the Mediterranean region. Theor Appl Climatol 82(1-2): 27-39, DOIL:  10.1007/s00704-
004-0119-7.

Krichak, S.O. and Alpert, P. (2005b). Decadal trends in the east Atlantic-west Russia pattern and Mediterranean
precipitation, International Journal of Climatology, 25(2): 183-192.

Maheras, P. and Kutiel, H. (1999). Spatial and temporal variations in the temperature regime in the Mediterranean
and their relationship with circulation during the last century, International Journal of Climatology,
19(7): 745-764, DOI: 10.1002/(SICI)1097-0088(19990615)19:7<745::AID-JOC395>3.0.CO;2-2.

Martin-Vide, J. and Lopez-Bustins, J.A. (2006). The Western Mediterranean Oscillation and rainfall in the Iberian
Peninsula. International Journal of Climatology, 26(11): 1455-1475. DOI: 10.1002/joc.1388.

Supi¢, N., Grbec, B., Vilibi¢, L. and Ivanci¢, 1. (2004). Long-term changes in hydrographic conditions in northern
Adriatic and its relationship to hydrological and atmospheric processes. Annales Geophysicae, 22(3):
733-745.

Suselj, K., and Bergant, K. (2006). Mediterranean Oscillation Index. Geophysical Research, 8, 02145, Abstracts
(pp- ).

Szentimrey, T. (2003). Multiple analysis of series for homogenization (MASH); Verification procedure for
homogenized time series, in: Fourth seminar for homogenization and quality control in climatological
databases. Budapest, Hungary, WMO-TD No. 1236, WCDMP No. 56: 193-201.

Feidas, H., Noulopoulou, Ch., Makrogiannis, T. and Bora-Senta, E. (2007). Trend analysis of precipitation time
series in Greece and their relationship with circulation using surface and satellite data: 1955-2001.
Theor. Appl. Climatol., 87(1-4): 155—-177. doi: 10.1007/s00704-006-0200-5.

Yanex, M. (1964). Bpeme y Jyeocrasuju. IHcTUTYT 3a MeTeopoinoryjy, beorpan.



116

BE3A UBMEBY KOJIEBAIbA TAJABHUHA Y IPHOJ 'OPU 1
MEJUTEPAHCKE OCHHUJIAIIUJE

JIPATAH BYPUR™ , BIAZIAH JIVIIUA’ , JOBAH MUXAJIOBUR? ,
JENEHA JIVKOBUR? , JOBAH JIPATONIOBUR®

'3a600 3a xuopomemeoponozujy u ceusmonozujy Lpue I'ope, Iodeopuya, Ljpna F'opa
’Vuusepsumem y Beozpady, Teozpagpcku gpaxynmem, Beozpao, Cpéuja
*Mpupoono-mamemamuuxu paxynmem, Kocoecka Mumposuya, Cpouja

Caxerak: Y pagy je HCOMTaH YTUIAj Bapdjanuja arMocepcke HUpKynanuje y obmacta MengurepaHa Ha
nanaBuHcke npuinke y Llproj opu. 3a anamm3y je xopumheHo ykymHo 9 mapamerapa majaBHHa, a Besa je
HCIIUTaHA ca II0Ka3aTesbuMa ImpoMeHa Mexnutepancke u 3anagHomenutepancke ocumnamuje (MO u WeMO). 3a
nocMaTpann 60-rogummsu mepuon (1951-2010), pesynraTu HcTpakuBama IOKasyjy Ja Ce Ca CE30HCKHM U
TOJMIIEGNM CyMaMa I1aJlaBUHa HUIITA KapaKTePUCTUYHO HE JElIaBa, jep je TPEHA yriiaBHOM Oe3HauajaH. MehyTnm,
NaJABUHCKH €KCTPEMH Cy CBE eKCTPEeMHHjH, IITO je y CKJIaLy ca OIIITOM IIPEACTaBOM O INI0OATHOM OTOIbABabY.
HeratusHae nocnenuie o nosehama AHEBHUX HHTEH3UTETA H y4ECTaIOCTH AaHA ca aJaBUHaMa H3Ha (PUKCHHUX U
HEpLEHTWIHUX TIparoBa ce mnpumehyjy y mocieqme BpeMe, y BHIY IojaBa OyjUYHHX TOKOBA, IIOIUIABA,
VHTCH3UBHpamka ePO3UBHUX IIpoleca UT[., anu Tpeda ucrtahm na je jeqHUM AenoM y3pOYHMK TakBHX norabhaja u
Jpyzacku ¢axrop. [Iporena yTuiiaja TeIeKOHEKIIMOHUX 00pa3ana, Koju Cy IPUMapHO Be3aHH 3a baceH Menurtepana,
HoKa3aja je Jja BhHX0Ba BapHjaOWIIHOCT yTHYE Ha IIOCMaTpaHe MapameTpe najaBuHa Ha Teputopuju Lipae I'ope,
KaKo y IOTJedy CEe30HCKHX M TONHIIIBbUX CyMa, TaKO M Ha YYECTANIOCT M HMHTCH3UTET eKCTpeMHHX norabhaja
MIpUKa3aHuX MTOMOhY KIIMMaTCKUX HHIEKCA.

KibyuHe peun: magaBune, ekctpeMu, MeauTepancka ociuanyja, Lpaa opa.

YBoa

[onpyuyje Henosckor 3anuBa u 3anagHu geo Cpeno3eMHOT MOpa je MO3HATO 110
JKMBO] IIMKJIOHCKO] aKTUBHOCTH, HAPOUYHTO Y XJIaAHUjeM Jeny roxune. Jletn je Cpenosemine
YeCTO MOJ| YTHIAjeM A30pPCKOr aHTHIIMKIOHA, KOjU YCIOBJbaBa IyrOTPajHUjy CTAOMIHOCT
atmocdepe (Bypuh u np., 2011), a y oBoM roauiimeM 100y je He peTko U Hal bankanom
LEHTap BUCOKOT Ba3IyIIHOT MPUTUCKA.

Menutepan HHje camMO TOApPy4Yje MPEeKo Kora ce Kpehy NUKIOHW ca 3amana Ka
HCTOKY, TeHepasiHo, Beh je W jeqHO o Hajo3HATHjUX LUKIOoreHeza y EBpomm, mpe cBera
noapydje Benosckor 3ammBa. Yamex (1964) mctuue ma HeHoBcke aenpecwje MpUIAnajy
rpymu oporpadckux, jep ce popMupajy mox yrumajeMm Anma.

Uctpaxyjyhu yrtumaj pacmozene Ba3gyIIHOT TNPHUTHUCKA, OJHOCHO LHPKYJaIHje
atMocdepe, Maheras and Kutiel (1999) umctnuy ma knamkanwma usmel)y HMcrtouHor u
3ananHor Meautepana, Ha3BaHa Menurepanckom ociutanyjom (MO), ycioBibaBa na cy
MMOBOJFHU YCJIOBH 332 BHCOKY TEMIIEPATypy y 3aIlaJHOM JENy, MOBE3aHH Ca HEIMOBOJHHUM Y
HCTOYHOM JiesTy OBOT OaceHa, n oOpatHo. Ha kpajy 3akibydyjy Z1a cy BUCOKE TeMIlepaType y
CBUM TOJUIIBUM JOOMMA, YIIIABHOM TIOBE3aHE ca CTPYjalbuMa U3 jy)KHOT KBaJlpaHTa, Koja
JIOHOCE TOIUIE Ba3JylLIHE Mace INpeTe:kHo U3 ceBepHe Adpuke. Ha bankany cy Bucoxe
TEMIIepaType NOBE3aHE U Ca 3aIaJHOM 30HATTHOM [UPKYIIALlHjOM.

Pesynrati mo kojux cy momumm Diinkeloh and Jacobeit (2003) yxkasyjy ma cy
Apxrruka u CeepHoatianTcka ocumnanija (AO u NAQO) cHaxxHO MOBe3aHe ca 3UMCKHAM
BPEMEHCKUM YCIIOBUMA Ha ceBepHOj xemuchepu. Ouu uctuay, anu u apyru (Brunetti et al.,
2002; Suselj and Bergan, 2006; Angulo-Martinez and Begueria, 2012), na je MeanTepancka
ocumnangja (MO) moBe3zaHa ca IPETXOIHO IIOMEHYTHM TEJIEKOHEKIMjaMa, Kao M TO Ja je
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HajBOXHUJU pernmoHamHU (akTop HUCKE (PEeKBEHIHUje (IyromnepuonudHd (akTop), Koju
yTUYE Ha MajaBHHCKe mpuinke y Meautepany. Ocum tora, Supié et al. (2004) cy moowmnun
jaky kopenauujy msmeh)y MO u temmepatype, canuHuTeTa M rycTuHe Boxa CeBepHOT
Janpana.

Feidas et al. (2007) cy yrBpaunu na je y I'pukoj, y nepuony 1955-2001, nouerna
TOJIMHA CHJIA3HOT TPCHJIA TOAMIIBHUX W 3MMCKHX cyMa nagasmHa 1984. Hajoospy Besy cy
nmobmmm u3melhly NAO U 3UMCKHX, JICTHUX M FOJUINBUX cyMa najaBuHa. Takole, 3Ha4uajaH
JIe0 BapWjaOWIIHOCTH TOMUINELHUX M JICTHHUX MMaJaBHHA Y OBOj 3€MJbH OOjallimaBa U
Menutepancku uHACKC 1 MeautepaHcku upkyiaanuonu uaaeke (MOI u MCI).

Sus$elj and Bergan (2006) mctuay ma mocroje mokasu 1a NAO CHaXHO yThde Ha
MEIUTEPAHCKY KIUMY, allil 1a HUje JOMHUHAHTaH o0pa3all HUpKyJIanrje y OBOM peruony. Ilo
BUXOBOM MHIIUBEHY, PETHOHANHA IUPKyNanuja, HazBaHa Mexantepanckom (MO), nma jak
YTHIIAj Ha BpeMEHCKe IpHinKe y 6aceHy MenuTepana, HApOYNTO TOKOM 3HME.

HUctpaxyjyhu npomene nagaBrHa y Utanmju y apyroj momosuau 20. Beka, Brunetti
et al. (2002), xao jeman oJ mokaszaTesba NPOMEHE LMPKYyNaluje arMocdepe, Kopucre
pasnuky wusMmel)y cranmapau3oBaHMX aHOManMja IpUTUCKa Mapceja u Jepycamima,
nepununryjyhu je kao Menurepancku nupkynanuonun waiaeke (MCI - Mediterranean
circulation index). [lakiie, ka0 W 3a Jpyre TEICKOHEKIMOHE 00Opa3le Tako M 3a OBY
OCLIMJIALN]y TIOCTOjH HEKOJIMKO MOKa3aTesba.

Hayununm Jlabopartopuje 3a Kimmaromorujy YuuBepsutera y bapcenonu cy
MOKYIIadN Ja YTBPAW Y3pOKe OOWIHMX TaJaBMHA W CyIIa, OXHOCHO W3PAKCHHUX
Mehyrogumimux KoJjiebama TagaBuHA Iy HCTodHe ¢acane [IupuHEjCKOr MoIyocTpBa.
PesynTatu 10 KOjuX Cy AONUIM MOKA3alu Cy Jla OCIHJIAIMja aTMocdepe v 3amaaHoM Jeiry
MenuTtepana y 3Ha4ajHOj MepH oOjanimaBa BapujaOMIHOCT MMAJaBHHA JYK HCTOYHE
Hnanuje (ra moapyyjy Karanonuje, Banencuje, Mypcuje, ['panane, anu u 3ammBa Kaams).
C tum y Be3u, JAepUHUCATM CYy pPETHOHAIHY TEJICKOHEKIHWjy, KOjy Cy Ha3BalH
3anmagHoMenuTepaHcka ocianyja - WeMO (Martin-Vide and Lopez-Bustins, 2006).

3a Bpeme nosutuBHe (aze WeMO, nyx Mmenutepancke obane Illmanuje netu je
TOIUIHjE, a 3UMHU XJIaJIHHUje, alu je y oba cirydaja BpeMe 0e3 Wil ca MaJlo IaJlaBhHa, jep AyBa
CyB ceBepo3amaJHM BeTap ca KomHa. TokoM HeratuBHe (aze pacrojesia IpHUTHCKA je
CyNpOTHa, ycioBibaBajyhu u apyrauuje Bpeme. ¥ oBoj (a3u AyBa BiakaH UCTOYHHU BeTap,
noHocehu Benmuke MagaBuHEe HCTOYHO] ¢acamu [Tupunejckor momyoctpBa (Martin-Vide and
Lopez-Bustins, 2006).

UctpaxuBama 3a Lpry ['opy cy moka3zama ga je y Behem meny 3emibe mpuCyTaH
TPEH] IopacTa TeMIeparype Ba3ayxa. 3a UCTH NEepHO/, Y IPYToj TMOJIOBHHHA XX U TOYETKOM
XXI Beka, ca TOAWIIBEAM CyMaMa IaJlaBUHA ce HUINTA 3a0pumaBajyhe He nermmaBa, anu je
yOWwBHBO NIoBehamke MHTEH3UBHIUjUX THEBHUX MagasuHa (bypuh u np., 2011). OcHOBHYU 1NIB
OBOT pajia je Ja ce UCIHUTa Be3a NaJaBHHCKHUX ekctpema y Llpuoj I'opu ca mokazatessuma
ocHMIalFja Koje Cy Be3aHe 3a OaceH MeaurepaHa.

Ba3za nonaraka u MeToJoJI0oruja pajga

3a wucTpaxuBamke Ccy KOpUIINeHH ToJalyd O KOJWYMHM TajaBuHa ca 23
MeTreoposiomke cranune (cauka 1), 3a mepmox 1951-2010. romuue. HcnuTuBame
XOMOTEHOCTH HH30Ba U NOIyHmaBamke HenocTajyhux momataka ypalheHo je momohy merona
MASH v3.02. OBaj meron je pa3Bmiia MeTeopojomka ciyx0a Mahapcke (Szentimrey,
2003), a meroBo kopuinheme npenopydyje CBETCKa METEOPOJIONIKa OpraHu3aIHja.

VY oBOM pajny cy majaBHHCKH €KCTPEMHU pa3MaTpaHH Ha OCHOBY 8 mHAekca. Ocum
KIUMaTCKUX WHJACKCA, yriaBHOM mpeysetu ca jucte (WMO, 2009), ananusupane cy u cyme
nanasuHa (RR). lakie, ykynHo je pasmatpan 9 napamerapa nanaBuna (tabena 1).
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[ToxazaTtess Meaurepancke ocumianyje je MO uanexc (MOI), nobujeH Ha OCHOBY
pasnuKe y MPHU3EMHOM IPHTHCKY HM3Mel)y 3amaJHHX M HCTOYHHMX JejloBa MeauTepaHa.
[ozuruBHa daza MO je y Be3u ca aHTHLUMKJIOHAIHUM YCJIOBHMa y 3amagHoM Meautepany
M HUCKMM HPUTHUCKOM Yy HMCTOYHOM Jeiy. ['eHepanHo, Taja cy y Oaceny Menurepana
naJaBHHE MCIOJ IIPOCceKa, oCMM Ha npumopjy JleBaHta u jyxHoMm neny Erejckor mopa.
CymnpoTHo je 3a Bpeme HeratuBHor pexkxuma MO. Taza je ueHrap nenpecuje 0OMYHO OIU3Y
Bpuranckux octpsa u ceBepHO on IlupuHejckor nmoxyocTpBa win je 3anagHu Meaurtepan
NOJ yTHLajeM Oapuuke AeNpecHje ca ceBepo3anaaa. Y TakBUM YCIOBMMa BJIaXHa H
HecTaOMIIHA Ba3AylIHA Maca ca 3amaja WM jyrozamajga JOHOCH BEIUKE MaJaBHHE Y
3amaHOM JIeJly OBOT OaceHa, MmoceOHO Ha HaBETPEHUM CTpaHama OpOorpadCKUX Y3BHIIECHA
(Diinkeloh and Jacobeit, 2003).

Ipuior 1. Jlokanuje 1 HAAMOPCKAa BUCHHA METEOPOJIOIIKHX CTAHNIA YK/bYYEHHX Y AaHATH3Y

Besa ca mapameTpmMma magaBWHa WCHHMTaHA je ca WHAEKCOM MenuTepaHCke W
3amagHomenuTepancke ocmmnanumje. Wuamekc Menurepancke ocumianuje (MOI)  ce
JNe(UHUHUIIE KAa0 CTaHIApIU30BaHA pas3iidKa y NMPUTHUCKY HAa HHUBOY Mopa m3mely jemne
CTaHUIIC Ha 3alajy ¥ Ipyre Ha ucToky Menutepana. [loka3aress pasnuke nputucka usmely
Amxupa (36,4°N u 3,1°E) u Kaupa (30,1°N u 31,4°E) je MOI-1°, a usmeljy ['uGpanrapa
(36,1°N u 5,3°W) u aepoapoma Jlox y Uspaeny (32,0°N, 34,5°E) MOI-2’.

WNupekc 3anamnomenurepancke ocuwianuje (WeMOI) ce pauyHa Ha OCHOBY
pa3nnke y mpUTHCKY Ha HuBOY Mopa m3Mel)y Ilamose Ha ceBepy Urtammje (45°24°N,11°47°E)
n Can ®epHannma Ha obamm 3ammBa Kamuz (36°17°N, 6°07°W). OBa nBa moapydja cy
n3abpana 300r u3pakeHe 6apomerapcke BapujabuiaHocTH (Martin-Vide and Lopez-Bustins,
2006). Iomarm 3a WeMOI® nati cy y BHAy pasidKe CTAaHTAPAM30BAHHX ONCTYIAHba
MPU3EMHOT TIPUTUCKA y OAHOCY Ha 0a3Hu nepron 1961-1990.

Besa ca mapamerpuma nanasuna y Lproj 'opu mcrinrana je 3a mepuon 1951-2010,
a xopumhena cy ca tpu unaekca: MOI-1, MOI-2 u WeMOI. Ilpopauynu cy ypahenn Ha
CE30HCKOM M FOJMIIBEM HUBOY, a padyHar je [TupcoHoB koeduimjeHT kopenanuje (p), 10K
je 3HauajHOCT Be3e ucnurana nomohy CryneHroBor Tecta, Ha HUBOYy o1 90% 1 95% (0,10 u
0,05).

Tabena 1. Cnucak kopuimhennx napamerapa najaBuHa

Pe3yararu

Ha ocHoBy mperxomHO pedeHor, Tpebano Ou ouekuBaTu aa MO uma 3HavajaH
yTuiaj Ha Bpeme U kauMy y Lpuoj 'opu. Kana cy nmagaBuHe y nuramy, Tpebaso 6u na je
Be3a WHIMPEKTHA — HeraTHBHA (ha3a JOHOCH KUIIHO, a IO3UTHBHA CyBO BpeMe y LlpHOj
T'opu, renepamno. Takohe Ou, y OAHOCY Ha OIMCAHO CTake HA HCTOYHO] 00U
[Mupunejckor mosyocTpBa (WHBEp3HAa KOpenamdja ca cyMmMama DaJaBuHa), Tpedano
OUYeKMBATH CynpoTaH yTunaj ¢asza WeMO Ha mamaBune y LlprHoj 'opn, omHOCHO AHPEKTHY
Be3y ca majaBuHaMa (MO3UTHBHA (a3a JOHOCH KHIIHO, a HETaTHBHA CyBO BpeMe). Hanme, 3a
Bpeme mo3utuBHE (aze WeMO Ha Tepuropuju Llpre ['ope myBa BrmakaH jyromcTodu M
JY)KHH BeTap, a TOKOM HEraTHBHE CYB CEBEPOHMCTOYHH M CeBepHH. VcTpaxuBama Cy TO

© http://www.cru.uea.ac.uk/cru/data/moi/moil .output.dat
7 http://www.cru.uea.ac.uk/cru/data/moi/moi2.output.dat
% http://www.ub.edu/gec/Documentos/WeMOi_1821 2013.txt
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MOTBPAWIA, OXHOCHO mpopadyHH mokazamn aa MO umw WeMO wnmajy ytumaja Ha
nmagaBuHecke npriuke y Lpaoj INopn.

Ca MOI-1 je najbosba Beza Jo0WjeHa ca NMapaMeTpyMa MNaJaBHHA 32 3UMCKY
cezony. Hamme, ox 9 pasmarpaHux napaMerapa najaBuHa 3a 3UMCKY CE30HY, 4ak 7 je
mokasaio 3HavajHy kopenaiujy ca MOI-1. Y oBom romumimem 100y, Ha CBUM MOCMATPAHUM
cranunama y Lpuoj 'opu cy BpeanocTu koeduuujenata kopenanuje namehy MOI-1 n RR,
DD wu R75p 3nauajHe Ha 99% HHBOY mnoBepema, a ca R20 Ha 19 ox 23 cranuue. CBu
pasmarpaHM IapaMeTpH NaJaBHHA IO0Ka3yjy Oosby Bedy ca MOI-1 nmyx mpumopja u y
LEHTPAJTHO] PETHjH, a UAYNhH Ka CEeBEPOMCTOKY M CEBEpy 3eMJbE CHTHAN ClladW, aiu je U
JaJhe YTIIaBHOM 3HAdYajaH. 3HadajHOCT Kopemarmje ca oBa 4 mapamerpa (RR, DD, R75p u
R20) nocToju u Ha roguIIKHeM HUBOY, y BehuHn MecTa Ha 99% HHBOY OBepema.

3a nmponehny ce30Hy je Be3a 3HauajHA jeauHo ca DD, u To Ha 15 ox 23 cranume. Y
JIETH0j M jecer0j CE30HM caMo Io JBa IapaMeTpa Iokasyjy 3HadajHocT Be3e, RR m Rx5d,
omnocHo RR n DD, mpeBacxomHO y jy’KHUM H IIEHTPATHUM IpEAeIIMA.

I'0TOBO MAEGHTHYHHM KBAJIWTATUBHM pe3yNITaTH Kopenamnuje cy noodujenu u ca MOI-
2. YV KBaHTHTaTHBHOM CMHCIY, YIJaBHOM je HewTo Oosba Be3a ca MOI-1. Mzyserak cy
napaMeTpy IMajiaBuHa 3a JIETIbY Ce30HY, KOjU IMokasyjy Oosbn curnan ca MOI-2. Hanwme, 7
ox 9 pa3marpaHUX Iapamerpa je Mokas3ajo 3HayajHy kopenauujy ca MOI-2 y nermoj
ce3oHu. Y Tabenu 2 cy nartu pesyiaratu kopenauuje 3a Lpry ['opy y nenunu, Koju BepHO
pernpe3eHTyjy Ao0ujeHe Ha CTAHUIHOM HUBOY.

[IpopauyHu Kopesenrje HECyMIBLHBO TOKa3yjy Aa MenuTepaHcka ocnmianija nMa
jaK CHTHaJI ca MAaJaBUHCKUM IapaMeTpuMa 3a 3UMCKY CE30HY W Ha TOAWIIHEM HHBOY, a
MOI-2 u tokom neta. IlperxomHo nBa pa3marpana uHaekca (MOI-1 u MOI-2) cy
nedrHUCaHa TaKo Ja MOKaXy AMHAMHUKY aTMochepe m3Han 1enor MeaurepaHckor O6aceHa,
1ok je WeMO noka3zaTtesh CHHONTHYKIX TIPHIINKA y 3aaIHOM JIey OBE peTHje.

Tabena 2. Marpuna xopeianuja msmehy MOI-1, MOI-2 u WeMOI unaexca u napamerapa najaBHHa Ha
Ce30HCKOM M ro/IMIlIk-eM HUBOY Ha TepuTopuju Lpue I'ope y nesmuau 3a nepuoa 1951-2010.

Kana je Lpna 'opa y nuramy, 3anagHomerautepancka ocuunanija (WeMO) nma
yTHUIaja Ha TIQJAaBUHCKE MPHIWKE Y BeheM Jeny rojauHe, TadHUje TOKOM 3uMe, Tposeha u
jeceHn. 3a 3MMCKYy CE30HY je y CBHM IOCMaTpaHHM MeCTHMa J00WjeHa jaka Kopenanuja
mmelhy WeMOI, RR u DD, a y Behunn mecta 1 R20 u R75p, u To yrnmaBHoM Ha 99% HUBOY
mosepema. OBa 4 mapamerpa (RR, DD, R20 u R75p), roroBo Ha CBHM cTaHHIIaMa MOKa3yjy
3Ha4yajHy Besy ca WeMOI u 3a mponehny u jecemy ce3ony. Ilomcetmmo, Beza m3mely
nposichHAX M jecemuX mapaMmerapa namaBuHa ca jeaqne m MOI-2 ca npyre crtpaHe je
Oesnauajua, a ca MOI-1 je 3HauajHa camo ca jeaHuM (JIETH), OJHOCHO ca JBa (y jeceH)
napameTpa. Takole, cHTHaN W OBe OCIMJIANMjE j€ jauu Iy HPUMOpja U y LEHTPAIHO]
peruju, Hero Ha KpajibeM CeBepy U CEBEpPOMCTOKY 3eMibe. Ha ocHOBY noOujeHnx pesysnrara,
MOJKE C€ 3aKJbYYUTH Jla OBa OCIWIAILMja HEMA 3HAa4YajaH yTHIAj HA MaJaBUHCKE MPHUIIUKE Y
NeTH0j ce30Hu. O TOMUIIBUX TapaMeTapa mafgasuHa, jenuHo u3mely ROSpTOT u WeMOI
IIOCTOj¥ 3HAYajHA Be3a, ajIi CaMo Yy jy)KHUM U IEHTPATHAM TpeAeIrMa.

3a mapamerpe majaBMHA KOjH TOKa3yjy 3HaudajHy Besy ca WeMOI (yrmaBHOM 3a
3UMCKY, nponehHy u jecemy ce3oHy), moctoju (a3Ha cuaxporocT ca RR, R20 u R75p, a
antudasna ca DD. Jlaknie, cynpoTHa je Be3a y ogHocy ca MOI-1 u MOI-2. To 3Haum ma ce
TokoM mo3uTuBHe (paze WeMO wusnyuyje Beha xommumHa magaBuHa (RR), a thme je u
YeCcTHHAa yMEpEeHO BIaKHHUX W JaHa ca 20 u Bume mm (R75p u R20) Beha, nok je cymnunx
nana (DD) mame, 1 00patHO.

VYnopelhyjyhu pesynrare Bese usmely napamerapa najgaBuHa v CBa TpH HHJCKCA 32
Oacen MenurepaHa, pe3ynrartu nokasyjy jaun curtan ca MO nero ca WeMO. Usyzerak cy
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4 mapamerpa magaBuHa 3a nponehHy u jecemy ce3ony (RR, DD, R20 u R75p), 3a koje je
nobujena 6ospa Beza ca WeMOILL

Angulo-Martinez and Begueria (2012) cy ucnutuBanu yTHnaj Mehyroaummmux
BapujaOMIIHOCTH JHEBHMX NaJlaBMHA HA €pPO3Hjy 3eMJbMINTA Yy ceBepoucTouHoj lllnmanuju
(Karanonuja, Aparonuja, HaBapa u backuja) y mepumony ox 1955. mo 2006. roamue.
Pesynratn ucTpakuBama Cy IOKa3alM Ja je epo3uBHa Moh majgaBuHa jaya 3a Bpeme
HeratuHe paze NAO, MO u WeMO, a cinabuja TOKOM MO3UTUBHOT PEKUMA TPU MTOMEHYTE
tenexoHekuyje. [Ipocropno, MO uMa HajmMpH yTHIAj Ha HacMaTpaHoM MOAPYYjY, AOK je
Hajjada Be3a qoOmjeHa m3Mel)y jecemnx U 3UMCKHX nagaBuHa # WeMO, moceOHO 0Ko nente
Ebpa. Hajcnabujy Be3y cy mobumn ca NAO mMHIEKCOM, i ayTOPH MCTUYY J1a y OCTajoM
nery lllmanuje oBa ocimianyja uMa jak yturmaj. To je y ckiaxy ca uctpaxknBamnma Krichak
and Alpert (2005a, b), xoju cy moOmimm Bucoku KoepurmjeHT kopemnanuje mmehy NAO u
MOI, mro 3HauM Ja OBE ABE M0jaBe, KAKO HCTHIY ayTOPH, HICY HE3aBHCHE.

3akbydak

VY Lpuoj ['opu cy y nocieamux HEKOJIUKO roIuHa 00OPEHH MHOTH TEMIICPATypHU
W magaBuHCKK pekopau. Kana cy mapaBune y nuramy, nocedbno ce uctude 2010. roauna.
Haume, y nepnony mHctpymeHTanHux ocMatpama (on 1949. rogune), 2010. rogune je y
BehMHM MecTa perncTpoBaHa MakCHMallHa KOJMMYHHA MajaBuHa A0 caxa. [Ipumepa paau, te
roguee je y LpkBuiiama pernctpoBana MakCUMaliHa TOTUIN-A KOMTHIrnHa magasuHa (9104,9
mm), ka0 U Hajsehn Opoj yMepeHo M BpIIO BIAXHUX JaHa 1o cama: R75p = 52; R95p = 18
nana (bypuh u ap., 2014).

[ToBehana ywecTanocT KWIla BEIWKOT HMHTEH3WTETa je BHIJbHBA KPO3 IOIUIABE,
onpoHe, Oyjulle W 3HaA4YajHEe MaTepHjamHe mTere. [IpeMa 3BaHMYHMM MOJalMMa, yKyITHA
mTeTa oJ1 noruiaBa koje cy kpajem 2010. rogune moroamie HeKoJdMKo ommuruHa y LlpHOj
Topu, npouemena je Ha oko 18 munmona espa. Y 2012. u 2013. roaunu, nenosu [Honropuiie
u Xepuer Hoor cy Hexomnmko myta 6wy o BogoMm (bypuh, 2014).

[IpoueHa yTuiaja TeleKOHEKIMOHNX 00pa3ala, Koju ¢y NpUMapHO Be3aHH 3a OaceH
MenurtepaHa, nokasaia je Aa HBHXOBa BapHjaOMIHOCT yTHYE Ha MOCMaTpaHe IapaMeTpe
najgaBuHa Ha teputopuju Llpue ['ope, kako y noryeny Ce30HCKMX U TOJUILIBUAX CyMa, TaKo U
Ha Yy4YECTaJOCT M HWHTCH3UTET EKCTPEeMHHX Jorahaja mpukazaHuX MOMONy KIMMATCKHUX
uHaekca. [Iputom, mpopadyHn Kopesenwje nokasyjy na Memurepancka ocumwiandja (MO)
UMa jaK CHTHAJ Cca MaJaBUHCKUM IapaMeTpuMa 3a 3UMCKY ce30Hy. OCHM Ha KpajibeM
ceBepy u ceepouctoky Llpue T'ope, y octammm mectnma je noOpa Be3a M ca HEKOJIHKO
roaumImuX mokaszatesba magasuHa (RR, DD, R20 u R75p). Ynopelyjyhu pesynrate Bese
n3Mel)y mapamerapa mmajgaBuHA U CBa TPH MHIEKCA, PE3yNTAaTH MOKa3yjy jaun curaai ca MO
Hero ca WeMO. Uyserak cy 4 mapamerpa najgasuna 3a nposiehny u jecewy ce3ony (RR,
DD, R20 u R75p), 3a koje je nobujeHa 6ospa Beza ca WeMOI.
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