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EKCTPEMHE NAJJABUHE ¥ PENIYBJIULU CPIICKOJ
(ananuza 2010. u 2011. ronune)
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Caxerak: JenHa on mocjbequia IOOAJHUX M PErHOHATHUX KIMMATCKUX IPOMjE€Ha Cy U IIPOMjeHE UHTEH3UTETa U
(pekBeHIMja afaBUHA y MOjeIUHUM 00JaCTUMA WM JOKAJIHO. Y paay Cy IpHUKa3aHe MjeCedyHEe KOIMYUHE IaJaBUHA
ToxkoM 2010. u 2011. ca oacTynambuMa y MIJIMMETPUMA U MIPOLIEHTYAIHO Kao U IpeMa IpunanajyheM HepLeHTuHiy, Ha
OCHOBY 4era ce U yTBplyje kKaTeropuja KUIIHOCTH/CYIIIHOCTH a KOjH je Y BE3U € BjeépOBaTHONOM Tj HOBPAaTHUM HEPHOJOM.
Ha Ga3u ananusa konnurHe najaBuHa yTBpheHo je na je 2010. ronuna Omiia eKCTPEMHO KHUIIHA Y noc/bebux 60 roanHa
a fa je 2011. roguna Owila HajCyIIHHMjAa Y MHCTPYMEHTAIHOM nepuony. JloOujeHu pe3yaTaTu ykasyjy Ha HEOIXOAHOCT
YKJbyuHBamba I0oJaTaka 0 PU3HLUMA eKCTPEMHHX KIMMATCKUX I10jaBa, y OBOM CIIy4ajy IaJaBUHA, KOA U3pajie MIaHCKUX
U CTpaTelKux JokyMeHara Pemy6nuke Cpricke. CeM Tora, yecTe CMjeHe eKCTPEMHO KHUIITHUX U CYIIHUX TOANHA U BbUXOB
yTUII3j Ha MOjaBy NOIUIABA M CyIIa YTUYy U Ha KOMIUIEKCHOCT KO TEXHHYKHX M TEXHOJIOLIKHUX pjellerha 3a U3rPaamby
CHCTEMa 3a HAaBOAIABALE alll U OZIBOAIaBarma Boza. JpyruM pujednma, eKCTpeMHe NagaBuHe Tpeda na Oymy Beoma
OuTaH napameTap HHTETPaJIHOT YIpaBbamka BOAHUM pecypcuma PemyOnuke Cprcke.

Kibyune pujeun: Excrpemue nagaBune, PenyOnuka Cpricka, moriase, cylie, KIMMarcke MPoMjeHe, TUIaHUPakEe, BOTHH

pecypcu.
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EXTREME PRECIPITATION IN REPUBLIKA SRPSKA
(2010 and 2011 analyses)
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Summary: One of the consequences of global and regional climate changes are the alterations in the intensity and
frequency of precipitation in certain areas and on local levels. This paper presents monthly precipitation in 2010 and 2011,
with deviations that are measured in milimetres and given in percentage and in accordance to percentiles, based on which
we estimated the cathegory of rainfall/aridity that is further connected with probability, i.e. reaccurance period. Based on
the analisys of precipitation, it was estimated that 2010 was extremely rainy regarding the period of past 60 years, and that
2011 was most arid over the period of interest. The results implied the necessity to include data on risks of extreme climate
phenomena, in this case precipitation, when it comes to creating plan and strategic documents of Republika Srpska.
Besides, frequent shifts of extremely rainy and arid years and their influence on floods and drains affect the complexity of
technical and technological solutions for irrigation and drainage systems. In other words, extreme precipitation should be
a crucial parameter of the integral management over the water resources in Republika Srpska.

Key words: Extreme precipitation, Republika Srpska, floods, droughts, climate changes, planning, water resources.
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VBOJI

VY nocseenme BpujeMe CBjeI0IH CMO HHTEH-
3MBHHMX KoJjiebama KimMe koja Beh mompumajy
o0uIbexkje KIMMATCKUX TIpOMjeHa 300T Bpe-
MEHCKE Ty’KWHE Tpajara aHoMainuje. JeaHa of
MOCJbEANLA ATl U eJieMeHaTa NI00aTHUX KIIH-
MaTCKHUX IMPOMjEHa jecTe BapHjaruja ImIyBHOMe-
TPHUjCKOT pekuMa, yecto npaheHor mpomjeHama
MHTEH3UTeTa U (ppexBeHnrje nagaBuHa. OBakBe
MPOMjeHE YCIOBJbaBajy CBE YelIny 1MojaBy cyIia
U TIOIUIaBa, KOje U3 TOAMHE Y TOJMHE BPIIE CBE
BehM mpuTHCaK Ha >KMBOTHY CPEIUHY ald H
npuBpeny Peny6nuke Cpricke. O npuBpeIHuX
CEKTOpa HajBUIIIE Cy YIPOXEHE IMOJHOTPUBpPEIA
U BOAONPUBpPEA, C TUM Jia Cy MHIUPEKTHO YT-
pOKEHE W JIpyre MPUBPEIHE TpaHe Kao MITO Cy
Typu3aMm U Hrymapcrso. HapaBHo, 3HaTHe mo-
CJBEITUIIC TPIIE U OCjETIHUBH E€KOCHCTEMH, aJIH
W KMBOTHa cpeauna yormre. CeM Tora, yecte
MpOMjeHEe BPEMEHCKHUX CTamba MOTY M HEMOBOJb-
HO J1a c€ 0/Ipa3e M Ha JbYJICKO 3[PaBJbe.

WNurtensuBne mnagasune y PemyOmumum Cp-
TICKOj JIOMHHAHTHO C€ jaBJbajy TPH BPJIO pa3-
BUjeHOM LUKJIOHY. OCUM TOra, OHE MOy Ha-
CTaTH KaJia Ce YCIIOCTAaBU BPJO jaKO CMUIAHE
BjeTpa ca BUCMHOM. To ce JemaBa Kaja Ha Halle
IPOCTOpE MPOpe XJIaiHa Ba3AyIIHA Maca U3 BH-
HIMX ¥ XJIaJIHUjUX reorpadCKux MUpUHa y KOjU-
Ma je pa3BHjeH TyOOK aHTHIIMKIIOH, a 3aTUM Ce
3amaiHO WJIM jyTO3arajHO pa3BHje jaK IIUKIIOH.
31UMHU ce U3 TaKBUX BPEMEHCKHUX CUTyalllja Haj-
yemhe W3Mydyjy OOWIIHE CHEXKHE IaJlaBUHE.
TakBa BpeMeHCKa CUTyLMja n3Haj pocTtopa Pe-
nyOnke Cpricke yCIIoBHIIIA je M OOMITHE CHEXKHE
najgaBuHe ToueTkoM ¢ebdpyapa 2012, npahene
eKCTPEMHO HUCKUM Temreparypama. Jbetu cy
KOHBEKTHBHA (y3Jla3Ha) KpeTama MperphjaHor
Ba3lyXa Y3pOUYHHUIM JIOKAJIHUX IJbYCKOBA, 4YECTO
npaheHuX TpajioM M jaKUM BjeTpOM, 300T dera y
nposbehe 1 jeceH aosia3u 10 W3IMBakba MHOTUX
pHjeKa H 1moriaBa, a y ToKy 3uMe popmupa ce ae-
0€0 €J10j CHKEKHOT ITOKPUBaya YeCTO U Y3 MOjaBy
CMETOBa y IJIaHWHCKUM KpajeBuma (Radinovié,
1981). Ca mopacTOM WHTECH3UTETA I1aJIaBHHA
pacTe MHTEH3UTET MEXaHWYKe BOJHE epo3uje,
KOJH je W3y3eTHO Ba)KaH 3a CJIIMBOBE OyjHYHUX
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INTRODUCTION

Lately, we have witnessed intensive cli-
mate oscillations that have attained character-
istics of climate changes due to an anomaly
timeline. One of the consequences and ele-
ments of global climate changes is the varia-
tion of pluviometric regime, commonly ac-
companied by alterations in the intensity and
frequency of precipitation. Such changes
often bring about the droughts and floods,
which have a growing effect on Republika
Srpska environment and commerce. As we
speak of commercial sectors, it is agricul-
ture and water management that suffer most.
Furthermore, other commercial branches are
indirectly endangered, such as tourism and
forestry. Naturally, sensitive ecosystems and
general environment also suffer large conse-
quences. Besides, frequent changes of weath-
er conditions can badly affect human health
whatsoever.

Intensive precipitations in Republika
Srpska are predominant in burly cyclones.
In addition, rainfall can occur as the altitude
weakens the wind. This happens as the cold
air mass comes to our area from higher and
colder altitudes with deep anticyclone, fol-
lowed by a strong cyclone in west and south-
west. In wintertime, these weather conditions
result in severe snowfall. Such one weather
condition in Republika Srpska caused se-
vere snowfall accompanied by extremely low
temperatures in February 2012. In summer-
time, the convective heat transfer causes lo-
cal showers, frequently followed by hail and
strong winds, due to which there are river
outflows and floods in spring and autumn. In
addition, in winter there is a thick snow layer
often followed by blizzard in mountain areas
(Radinovi¢., 1981). As the precipitation inten-
sity grows so does the intensity of mechanical
water erosion, which is highly relevant for the
mouths of the torrent. Intensive precipitation
can wipe out the cultivated soil and destroy
the plants, especially if it is about the terrain
with high levels of underground waters caus-
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KapakTepucTHka. VIHTeH3MBHE NaJlaBUHE MOTY
Jla OfIHeCY IMJIOIHO TJIO U YHHUIITE 3acHjaHe Kyll-
Type, HApOUUTO aKO CE€ jaBJbajy Ha TEPUTOpHjaMa
I7jje je BUCOK HMBO M3/IaHCKUX BOJA, U Y3POKY]y
Jpyre HEeraTUBHE MOCIEANIE, Y 3aBUCHOCTHU O
TOJUIIHET 100a y KOjeM C€ jaBibajy.

MATEPUJAJI 1 METOIE

OnjeHa koneOama KIMME INpPEMa PEXUMY
naJlaBuHa JlaTa je Ha 0a3u aHalInu3e UCTOPHU)CKUX
METEOPOJIONIKHUX Mmojaraka Pemyomuakor Xuapo-
MeTeopoJomKkor 3aBoga PemyOmuke Cpricke u
nojaraka u3 MeTeopoomKUX ToauIImaka | y
u3namwy CaBe3HOr XMIPOMETEOPOJIOIIKOT 3aBO-
na COPJ. Ha 6a3u METCOpONONIKUX TMojaTaka
ca cranuna y bamoj Jlymu, [1o6ojy, bujessunm,
Coxory, Yemepny, ['anky, bunehun n Tpebumy,
3a epuoa 1971-2010 ypahene cy ananusze npo-
CTOPHOT pacropesia najlaBuHa Ha MjECEYHOM U
TOMIIIEEM HUBOY, U 110 TOAUIIBUAM 1o0uma. Y
pany Cy aHaJM3MpaHe MjeceuHe KOJIMYUHE najia-
BUHA 3a J1BUje HajekcTpemuuje roauHe (2010. n
2011.) ca oacTynamuMa y MUJIMMETPHMA U TIPO-
[EHTyaJTHO Kao W TpHmajgajyheM MepreHTHy,
npema ueMy ce M yTBphyje KaTeropuja KUIIHO-
CTH/CYIITHOCTH a KOjH j€ Y BE3H C BjepoBaTHOhOM
Tj. TMOBPAaTHUM MEpPHOIOM. EKCTpEeMHO BenuKe
KOJIMYHMHE TaJaBuHa Oa3upaHe Ha METOAM pac-
MoJjjesie TEPIEeHTUIA Cy OHE Koje mpemarnyjy
BpHjenHOCT Koja oxaroapa 0.98 mepreHTHiy,
IITO IPAKTUYHO 3HAYM J1a je Ta BPUjEAHOCT OIH-
CKa afcojJyTHOM MAaKCHUMYyMY, IOK €KCTPEMHO
MaJie KOJMYHMHE OATOBapajy BpHjeIHOCTUMA C
npunaajyhum 0.02 nepreHTumy, Tj. BpHjeJHOCT
je OGmucka arncoryTHOM MUHUMYMY.

loguna 2010. Ouna je roguHa ca HajBUILE
najgaBuHa y mocibeamnx 50 roawHa (Mepuoj
1961-2010), nok je 2011. Ouna HajcymHUja TO-
JIMHA Y WHCTPYMEHTaNIHOM mepuoay (oxm 1883)
Ha cjeBepy CpIicke a jeHa O HAjCYUIHHJUX Y
Xepuerosunu. Ilpema nomanmma ImoGamHor
KJIMMAaTOJOMIKOT TieHTpa 3a nagaBune (GPCC), y
EBpomnu je HapounTo y iepuoy ox ¢gpedpyapa 1o
anpuna 2011. roguae 3a0uibekeHa Malia KOJH-
YWHA TalaBUHA, Koja ce kperana ox 40 mo 80%

ing negative consequences depending on the
season.

METHODS AND MATERIALS

The evaluation of climate oscillations due
to precipitation regimes is given based on the
analyses of the historic meteorological data of
the Republic Weather Bureau of RS and the
data provided in Meteorological yearbook I
issued by Federal Weather Bureau of SFRJ.
The analyses of spatial precipitation arrange-
ment on monthly and annual levels, according
to seasons, were performed based on the data
from weather stations in towns of Banjaluka,
Doboj, Bijeljina, Sokolac, Cemerno, Gacko,
Bileca, and Trebinje in period 1971-2010.
The paper analizes monthly precipitations
for two most extreme years (2010 nad 2011)
with deviations expressed in milimetres, per-
centage, and percentile, according to which
the rainfall/aridity category was estimated in
connection with probability, i.e. reocurrence
period. Extremely large precipitation based
on the method of percentile distribution is the
one exceeding 0.98 percentiles, which prac-
tically means that it is close to the absolute
maximum, whereas extremely small precipi-
tation has the value of 0.02 percentiles, i.e. it
is close to the absolute minimum.

The year of 2010 had most precipitations
in the last 50 years (1961-2010), whereas 2011
was the most arid year over the instrumental
period (since 1883) in the north of RS and one
of the most arid in Herzegovina. According to
the data of Global Precipitation Climate Cen-
tre (GPCC), the February-April 2011 period
in Europe had a small amount of precipita-
tion (40-80%) in comparison with 1951-2000
period average as the precipitation in Central
Europe was 40% of the average (World Me-
teorological Organization, 2011).
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y omHocy Ha mpocjek 1951-2000. ronuHa a Ha
BEJIMKUM TIOIpydjuMa cpeimbe EBporie 6una je u
ucnon 40% on npocjexa (World Meteorological
Organization, 2011).

PE3VIITATU U AUCKYCHJA

[Mocwenwa pnenenmnja (2001-2010) Ouna
j€ KUIIHUja y OTHOCY Ha KIMMAaTCKy HOpMaly
1981-2010. Ha CKOpPO CBUM METEOPOJIOIIKUM
cranunama y PC u 1o 3a 12% no 15% ([o6o0j,
Coxkomnari, buneha, ['anko), 10k je Ha cjeBepy oc-
TBapeH AeueHujcku aeduuut/cypunur ox  -2%
(HoBu Ipan, Ilpujenop) no +4% (bujespuna,
bama Jlyka). Janyap, nenembap u cenrtemOap
cy tokom 2001-2010 Ha cBUM aHATU3UPAHUM
CTaHMI[AMa UMaId Cy(QUIMT NaJaBUHA, JOK je
y OCTaJIMM MjecelrMa M3pakeHa 3aBHCHOCT Off
peKuMa TajiaBuHa U KJIMMaTa.

Tab. 1. Ilpocjeune xonuuune nadasune (mm) y
Penyonuyu Cpnckoj (1981-2010)

RESULTS AND DISCUSSION

The last decade (2001-2010) had more rain-
falls than it was the climate normal for the period
1981-2010 at almost all weather stations in RS
- 12% - 15% (Doboj, Sokolac, Bileca, Gacko),
whereas in north there was a decade deficit/sur-
plus of -2% (Novi Grad, Prijedor) up to +4%
(Bijeljina, Banjaluka). January, December, and
September 2011-2010 showed surplus precipita-
tion in all weather stations analysed, but other
months had extreme dependancy on precipita-
tion regime and climate.

Tab. 1. Mean precipitation values (mm) in Republika
Srpska (1981-2010)

1981- bama Jlyka | bujesbuna | 1060j | Cokonan | YUemepno | I'anko | bujeha | Tpeoume
2010. Banja Luka | Bijeljina | Doboj | Sokolac | Cemerno | Gacko Bileca | Trebinje
Janyap 69.7 55 61.7 53.9 175.8 149.7 132.7 153.3
Dedpyap 62.8 43.3 53.2 52.2 153.6 134.9 140.5 145.0
Mapt 86.7 62 68.9 57.9 168.3 138.6 130.5 135.2
Anpua 82.1 64.6 71.9 67 156.6 137.7 130.3 111.1
Maj 89.4 68.5 89.6 73.7 123.4 98.1 97.7 89.2
JyH 112.2 105.3 121.7 93.2 110.5 78 70.2 67.2
Jya 80.8 72.2 90.1 71.9 63.5 48.9 47.7 43.8
ABrycr 77.1 65.5 72 72.7 82.9 62.4 61.2 64.8
Centemb6ap 98 59.3 82.5 81.3 133.2 127.4 118.2 138.6
OkTobap 87.2 64.7 75.8 76.5 188.8 178.2 179.2 174.0
HoBemoap 92.5 69.4 81 85.5 245.9 229.4 222.6 237.9
Jeuemoap 95 62 75.2 70 231 218.1 208 216.7
Toouna 1034 792 934 859 1835 1588 1520 1577
Ilpo.wehe 258 195 230 199 448 370 359 336
Jbemo 270 243 284 238 257 189 179 176
Jecen 278 193 234 244 568 531 510 551
3uma 229 160 187 175 552 475 463 512

H360p: Penyonuuxu XuopomemeoponouKu 3a600
Penybnuxe Cpncke, 1981-2010.
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Source: HydroMeteorological Service of the Republika
Srpska, 1981-2010.
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Ha ocHOBy aHanm3e pacnojoKWBUX METEO-
POJIOIIKMX MO/IaTaKa YTBPIWIN CMO J1a TOJUILEHA
CyMa maJilaBuHa ToKasyje HajBehy 3aBHCHOCT Off
pesbeda anu ¥ o1 KOHTUHEHTAJIHOCTH MPOCTOpa
U myTame atMocpepckux nopemehaja koju ycio-
BJbABajy KHIIHO BpHjeme. Husmjcku mpocTop
CeMmbepuje Hanma3u ce Ha HajMambOj HaZIMOPCKO]
BUCHHHM W WMa HajBHINEC M3PaKEHYy KOHTHHEH-
TaTHOCT ca HajMame MaJaBUHA W HajCYUTHHUjH
je y Peny6muim Cprickoj (oko 800mm). Hajo-
OunHMje majaBuHE reHepainHo uma Mcrouna
Xepuerosuna. Of 3amajia Ka UCTOKY, T€ JHjEIOM
O]l jyra Ka cjeBepy KOJIMYHMHA MaJaBUHA 3HATHO
ce cMamyje. [ogummu pexknm majgasuHa y PC
MPWINYHO je KOMIUICKCaH, IITO je YTBpheHo u
JocaiammbuM uctpaxuBamima (Bemuh, 1953;
Munocasibesuh, 1973; dynuh u ap., 2008; Tp-
ouh, 2010). MakcumyMH TIajJiaBHHa y CjeBep-
HoM nujenry PenyOmuke Cprcke (bama Jlyka,
J0060j, bujersuna, Cokonal) jaBibajy ce Kpajem
nposbeha ¥ ToYeTKOM JheTa IITO je OJUTHKA KOH-
TUHEHTATHOT peXHUMa, JOK C€ MaKCHUMYMH Tia-
JlaBUHA Ha Tojpy4jy XepueroBune (UemepHo,
lanko, buneha, TpeOume) roToBO MO MPaBHITY
norahajy y jeceH, TadHuje y HOBeMOpy (Tab.1).

[MagaBuHE Cy HM3y3€THO MPOMjEHJbUB KIIU-
MaTCKH eJIEMEHAT, TPOCTOPHO U BPEMECHCKH, T1a
Cy U NparoBu 3a WHTEH3HMBHE NajaBuHe y Perry-
ommmnu Cprickoj mocta pasnuuuTtd. Ha HajBehem
Opojy Mjecra onm cy usmelhy 43mm (bujernu-
Ha) 1 100mm (lauko, Yemepno, Tpebume,
Hesecume) mjeceune BpujeqHocTu. lonumime
BPHjEIHOCTH IPAroBa He MOKa3yjy 3aBHCHOCT OJI
pesbeda Kao ImITo je TO clydaj KoJ MPOCjedHnX
najlaBuHa, aly 3aHUMJBHBO j€ Ja Cy y jY’)KHOM
nujeny Penyonuke Cpricke, Taunuje y Xepie-
TOBUHM, HajuHTeH3uBHHUje. OBO je OUTHO 3a U3-
JIBajame MOCEOHUX TMo/pyYja 3a ymozopema. C
003MpOM Ha TAKBO CTAHE MPAroBa Ha TEPUTOPHjH
PenyOnuke Cpricke, TMagaBUHE IPEICTABIbAjY
OIaCHOCT 3a HEKa MjecTa YKOJIHUKO C€ y jeHOM
Jna"y m3inydd 43 mm, a y HEKUM MjecThMa I1o-
CTaje omacHa TeK JyIuio Beha JHeBHA KOJIMUYMHA
Kumre. Y CKJIaay ca TUM TeUIKo je nhu ca ucTuM
yIo30pemhMa MpH HauIacKy nuKiIoHa. Bpro je
OWTHa TadyHa W OJaroBpeMeHa METEOpOJIOIIKa
IPOTHO3a, a Y CKIIAy ca HOM YH030pera 01 Mo-

Analyzing the meteorological data, we in-
fered that the annual precipitation sum tends to
be relief-dependant but it also depends on ter-
rain and the trails of atmospheric disturbance
that assume rainy weather. Semberia plain is
situated at the smallest altitude and has stron-
gest continental climate characteristics with
the least precipitation being thus the driest
area in Republika Srpska (around 800mm).
Eastern Herzegovina has most precipitations
on a general level. The precipitation amount
gradually decreases going west-south and par-
tially going south-north. The annual precipita-
tion regime in RS is rather complex, which
is confirmed by previous estimations and re-
searches (Vemic, 1953, Milosavljevic, 1973,
Ducic et al., 2008 Trbic, 2010). Maximum
precipitation in north part of Republika Srp-
ska (Banjaluka, Doboj, Bijeljina, Sokolac) oc-
curs in late spring and early summer, which is
typical of a continental regime, whereas the
maximum precipitation in Herzegovina (Ce-
merno, Gacko, Bileca, Trebinje) almost regu-
larly appears in autumn, or more precisely in
November (Tab.1).

Precipitation is an extremely variable ele-
ment of climate, regarding space and weather,
so the intensive precipitation treshold in Re-
publika Srpska may vary. At most locations
it is between 43mm (Bijeljina) and 100mm
(Gacko, Cemerno, Trebinje, Nevesinje)
monthly. Annual values of tresholds show
no relief-dependancy as it is the case with
mean precipitation, but it is interesting that
in southern parts of RS, i.e. Herzegovina, it
is most intensive. This fact is relevant for the
assessment of special areas of alert. Taking
into account the treshold situation in Repub-
lika Srpska, on some locations precipitation
is a threat if there are 43 mm of rainfall per
day, but on other locations it is a threat if the
rainfall amount is double. According to this,
it is difficult to issue the same alerts in case
of cyclones. An accurate and timely weather
forecast is highly pertinent, and the alerts
should be issued separately for various parts
of the country. Generally speaking, in case of
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paya J1a ce J1ajy moceOHO 3a MojeIuHE JIH]jeJIOBEe
3emsbe. ['enepanno, To Ou Omio 3a IlocaBuny y
Cllydajy IpOTHO3MPAHMX MaJaBuHA OKO 45 mm,
[Mogpume oxo 55 mm, CemOepujy Beh oko 35
mm, a 3a Xepenerosuny oko 70 mm. CaBpeme-
Ha TEXHHUKA U TEXHOJIOTH]ja, TC Pa3BOj HyMepHU-
KHX MOJIeJIa IPOTHO3€ U CTPYHYHOCT METEOPOJIO-
ra-CHHONTHYapa y HOBHjE BpHjeMe KJbYYHH Cy
(baxTopu cBE TAUYHUJUX BPEMEHCKUX MPOTHO3a U
yIo30paBama Ha eKCTPEMHA BPEMEHCKA CTarba.

HerassHo cy ananusupane 2010. kao Bpio
KHIIHA 70 ekcTpemMHo kumHa u 2011. roguHa
Kao BpJIO CYIIHA JI0 €KCTPEMHO CYyIIIHA TOIUHA
Ha Teputopuju Pemybnuke Cprcke. JloOujeHu
pe3ynTatd ykasyjy Ha HEONMXOAHOCT YKJby4H-
Bamba aHalM3a O PU3UIMMA EKCTPEMHHUX KIIH-
MaTCKHX T10jaBa, y OBOM CIIy4ajy TaJaBHHA, KO
u3paje IUIAHCKUX M CTPATEelIKUX JOKyMeHaTa
Peny6nuke Cpricke, Kako Ha MjEeCEYHOM HHBOY
TaKo U 3a Kpahe BpeMEeHCKe MHTEpBaje o1l 5 MU-
HyTa J10 3 naHa. YTBphuBame MOTpeOHUX Mpa-
roBa KPUTUYHHX WHTEH3WUTETa y KpahmMm Bpe-
MeHcKkuM uHTepBanuma (5, 10, 15, 20, 30, 45,
60, 90, 120, 180, 240, 360, 540, 720 mMuHyTa),
oTexaHo je 300T HejocTaTKa Mojaraka, jep je
METOJIOJIOTH]ja TeXka (3amKc Ha TUTyBHOTPa(CKIM
Tpakama ce oOpaljyje Ha yCTaHOBJbCH HauuH,
IITO je MPakTW4YHO Jjocaj Owino moryhe camo
y bamoj Jlymm). Ayromarcke craHHIE KOje Cy
y MOCJbEhEe BpUjeMe MOCTaBJbEHE HA T0jeIH-
HuM Jiokanjama y PC pjemasajy taj npooiem,
alny He MOoCToje MOTPeOHM Mojany 3a IyXKd
BPEMEHCKHU Tiepuojl. YecTe cMjeHe eKCTPEMHO
KUIIHUX U CYIIHUX T'OJMHA U BUXOB yTHULA] HA
M0jaBy TOIJIaBa M CyIla YTHYY M Ha KOMIUICK-
CHOCT KOJl TEXHHYKUX U TEXHOJIOIIKUX PjelIcha
3a M3rPailby CUCTEMa 3a HABOIHABAKE Al U
OJIBO/IFbaBaha BOJA M M3TPAIbe 0A0paMOCHUX
Hacuma. J[pyrum pujeurMa, eKCTpeMHe MaJaBu-
He Tpeba Jia Oyay BeoMa OMTaH mapamerap Koj
MHTErPaJHOT yIpaBJbakba BOAHUM pecypcuma
PernryOnuke Cprcke.

[Ipernen anomanuje nagasuHa y PernyOnuiu
Cprickoj (1o Mjecenuma 1 Ha TO/IUIIHEM HUBOY)
y 2010. 1 2011. ronuHu NIpeCTaBIbEH je y Tabe-
Jama Koje cijene.
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Posavina alerts would be issued in case of 45
mm of rainfall, in Podrinje for some 55 mm,
in Semberia for some 35 mm, and in Herze-
govina for around 70 mm. Modern techniques
and technology, the development of numeric
forecast models, and the meteorologist exper-
tize have recently been considered as crucial
features of accurate weather forecasts and ex-
treme weather condition alerts.

In Republika Srpska, the year of 2010 was
analized as a very/extremely rainy, and 2011
as very/extremely dry. The results imply the
neccesity to include the risk analyses on pre-
cipitation into the drafts of plan and strategic
documents of RS (on a monthly level, and for
shorter periods such as 5 minutes, or 3 days).
The estimation of critical intensity tresholds
for shorter intervals (5, 10, 15, 20, 30, 45,
60, 90, 120, 180, 240, 360, 540, 720 min-
utes) is difficult due to lack of data because
it requires a more complex methodology (the
pluviometric tape input is analized in a com-
mon manner, which has been practically pos-
sible only in Banjaluka). Automatic stations
that have recently been set at some locations
in RS deal with this problem, but there are no
necessary data for longer periods of time. Fre-
quent shifts of extremely rainy and dry years
and their impact on droughts and floods affect
the complexity of technical and technological
solutions for irrigations systems, drainage,
and dykes. In other words, extreme precipita-
tion should be a relevant parameter with the
integral management of water resources in
Republika Srpska.

The precipitation anomalies in Republika
Srpska (monthly and annually) in 2010 and
2011 are provided in the following Tables.
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Tab. 2. Oocmynarwa naoasuna o0 npocjexkay barboj

Tab. 2. Precipitation anomalies in Banja Luka in

Jyyuy 2010. u 2011. 2010" and 2011"
bama Jlyka/Banja Luka
npocjex/ Ilaoasune/ Precipitation 2010 llaoasune/ Precipitation 2011

nepuod/ | average | xonuuuna/ | odcm/ | Oesujay/ / Konuuuna/ | odcm/ | Oesujay/ /

period 1971- amount anomal | deviation n;g ;’::n’?;;l amount anomal | deviation n;[g g:;nt?llz

2000 (mm) v (mm) % (mm) Y (mm) %
Jan/Jan 65.9 132.2 66.3 100.6 0.97 51.6 -14.3 -21.7 0.35
eo/Fe A . ) ’ ] . -28. -43. !

eo/Feb 57.3 101.6 443 77.4 0.93 29.3 28.0 43.8 0.18
map/Mar 78.8 113.8 35.0 44.4 0.84 342 -44.6 -56.6 0.10
anp/Apr 82.2 71.1 -11.1 -13.5 0.35 37.7 -44.5 -54.1 0.07
Mmaj/May 92.3 148.0 55.7 60.4 0.84 62.6 -29.7 -322 0.29
Jyu/Jun 107.1 234.6 127.5 119.1 1.00 37.0 -70.1 -65.4 0.04
Jyn/Jul 99.0 66.3 -32.7 -33.0 0.29 112.7 13.7 13.8 0.59
as2/Aug 82.9 87.0 4.1 4.9 0.53 8.9 -74.0 -89.3 0.09
cen/Sep 88.5 196.0 107.5 121.5 0.99 26.3 -62.2 -70.3 0.09
okm/Oct 93.7 83.8 -9.9 -10.6 0.45 62.1 -31.6 -33.8 0.33
Hoe/Nov 97.8 73.6 -24.2 247 0.29 5.1 -92.7 -94.8 0.02
oey/Dec 84.8 88.0 32 3.8 0.53 120.7 359 42.4 0.76
200/ann 1030 1396 366 35.5 1.00 588 -442.2 -42.9 0.03

Tab. 3. Oocmynara naoaguna oo npocjexa y

Tab. 3. Precipitation anomalies

in Bijeljina in

bujevunu 'y 2010. u 2011. 2010" and 2011™
bujesuna/Bijeljina
npocjex/ [laoasune/ Precipitation 2010 [laoasune/ Precipitation 2011
nepuod/ | average | xomuuuma/ | odcm/ | Oeeujay/ konuyuna/ | odcm/ | Odesujay/
iod 1971, o nepyenmu/ 2 nepyenmu/
perio amount anomal | deviation s amount anomal | deviation oo " s
2000 (mm) Yy (mm) % (mm) Y (mm) %

Jjan/Jan 50.5 106.0 55.5 109.8 0.98 39.3 -11.2 222 0.35
eo/Feb 45.5 66.3 20.8 45.7 0.77 45.0 -0.5 -1.1 0.53
map/Mar 53.6 76.4 22.8 427 0.76 19.4 -34.2 -63.8 0.14
anp/Apr 61.8 84.1 22.3 36.2 0.83 31.4 -30.4 -49.2 0.10
maj/May 67.2 85.8 18.6 27.6 0.68 77.7 10.5 15.6 0.65
Jyu/Jun 93.6 196.6 103.0 110.1 0.99 51.0 -42.6 -45.5 0.16
Jyn/Jul 72.5 65.4 -7.1 9.8 0.44 85.8 13.3 18.3 0.58
as/Aug 65.4 101.8 36.4 55.7 0.77 1.0 -64.4 -98.5 0.00
cen/Sep 57.1 78.6 21.5 37.6 0.72 18.5 -38.6 -67.6 0.17
okm/Oct 53.6 62.2 8.6 16.1 0.58 34.4 -19.2 -35.8 0.27
Hoe/Noy 65.0 48.0 -17.0 -26.1 0.26 9.5 -55.5 -85.4 0.02
oeu/Dec 62.8 55.3 -7.5 -11.9 0.41 52.9 -9.9 -15.7 0.45
200/ann 748 1024 276 36.9 0.99 466 -282 -37.7 0.012
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Tab. 4. Oocmynarwa naoasuna o0 npocjexa Ha He- Tab. 4. Precipitation anomalies in Cemerno in

mepuy 3a 2010. u 2011. 2010" and 2011"
quepHO/éemerno
npocjex/ Ilaoasune/ Precipitation 2010 Ilaoasune/ Precipitation 2011
nepuod/ | average | komuuuna/ | oocm/ | Oesujay/ O — xonuuuna/ | odcm/ | Oesujay/ F—
period 1971- amount anomal | deviation pi Zcen ‘il amount anomal | deviation p]e) :Icenti o
2000 (mm) y (mm) % (mm) Y (mm) %
Jjan/Jan 137.1 328.9 191.8 140.0 0.97 76.5 -60.6 -44.2 0.28
peo/Feb 136.3 3315 195.2 143.3 0.99 107.0 -29.3 215 0.36
map/Mar | 140.2 161.8 21.6 15.4 0.61 118.1 -22.1 -15.8 0.38
anp/Apr 159.1 180.3 212 133 0.61 50.4 -108.7 -68.3 0.07
maj/May 118.0 191.2 73.2 62.0 0.87 176.8 58.8 49.8 0.81
Jyn/Jun 92.6 146.3 53.8 58.1 0.80 126.4 33.9 36.6 0.70
Jyn/Jul 58.5 41.4 -17.1 -29.2 0.32 126.4 67.9 116.2 0.97
ag2/Aug 77.1 11.6 -65.5 -85.0 0.07 17.4 -59.7 -77.4 0.09
cen/Sep 135.6 230.8 95.2 70.2 0.84 71.3 -64.3 -47.7 0.25
okm/Oct 188.9 180.1 -8.8 -4.7 0.47 108.5 -80.4 -42.6 0.24
noe/Noy 229.5 490.4 260.9 113.7 0.98 65.3 -164.2 -71.5 0.10
oeu/Dec 206.7 395.8 189.1 91.5 0.90 266.4 59.7 28.9 0.66
200/ann 1679 2690 1011 60.2 1.00 1310 -369 -22.0 0.13

Tab. 5. Anomanuje naoasuna y bunehu 3a

Tab. 5. Precipitation anomalies in Bileca in

2010. u 2011. 2010" and 2011"
bunineha/Bile¢a
npocjex/ Ilaoasune/ Precipitation 2010 [laoasune/ Precipitation 2011

nepuod/ | average | xomwuna/ | odem/ | Oesujay/ | | kowwuuna/ | odcm/ | desujay/ | . o

period 1971- amount anomal | deviation pﬁ fcen il amount anomal | deviation p[e] Z:enti o

2000 (mm) Y (mm) % (mm) Y (mm) %

Jan/Jan 134.6 286.3 151.7 112.7 0.94 77.3 -57.3 -42.6 0.28
¢eo/Feb 130.9 425.6 294.7 225.0 1.00 109.4 -21.5 -16.5 0.40
map/Mar 126.8 181.8 55.0 43.4 0.83 89.8 -37.0 -29.2 0.26
anp/Apr 144.9 125.1 -19.8 -13.7 0.40 50.7 -94.2 -65.0 0.13
maj/May 95.9 252.5 156.6 163.2 1.00 89.4 -6.5 -6.8 0.45
Jyn/Jun 67.0 127.7 60.7 90.7 0.91 11.2 -55.8 -83.3 0.10
Jyn/Jul 53.1 37.6 -15.5 -29.1 0.34 73.3 20.2 38.1 0.70
ag/Aug 64.8 52.5 -12.3 -19 0.40 32.8 -32.0 -49.4 0.26
cen/Sep 131.3 148.5 17.2 13.1 0.57 58.6 -72.7 -55.4 0.24
oxkm/Oct 188.4 200.9 12.5 6.6 0.55 99.1 -89.3 -47.4 0.20
noé/Nov | 2121 497.1 285.0 1344 0.98 55.5 -156.6 -73.8 0.12
oeu/Dec 194.6 362.6 168.0 86.4 0.93 218.3 23.7 12.2 0.58
200/ann 1544 2698 1154 74.7 1.00 965 -579 -37.5 0.04
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EXTREME PRECIPITATION IN REPUBLIKA SRPSKA (2010 and 2011 analyses)

Toxom 2010. yrimaBHOM je y CBUM Mjecelu-
Ma OWJIO MO3UTHBHO OACTYIAm-€ IaJaBHHA, Ca
HAjBUIIUM Cy(DHUIIUTOM y TIOjeIMHAYHAM Mjece-
muma- o 100% Ha cjeBepy no 225% Ha jyry 3e-
MJbe. Huje OMiio cymiHux Kateropuja M3y3eB Y
HEKUM npezjenrMa XepleroBuse, riaje ¢y jyl u
aBryct ownmm cymau. [ogunaa 2011. Ouna je Haj-
cymHHuja y nocibeamux 100 roguHa Ha cjeBepy
Cpricke, JIOK je Y Jy’)KHUM KpajeBuMa Ouia jejiHa
O] HajCyIIHUjUX. ABTYCT U HOBeMOap Ommn cy
eKCTPEMHO CYIIHH, C MaJuM KOJIM4YMHama Ia-
JaBMHA, HAPOYHUTO Ha cjeBepy. Y bujessunu je y
aBrycTy OMJI0 cBera 1 mm Kuile, ITo je HajMarba
BPHUjEIHOCT Yy TocsbeiibuX S0 roauHa, JI0K je y
bamwoj Jlynu y mHoBemOpy 2011. uzinydeHo cae-
ra 5.lmm KUIIHUX TaJlaBuHa, IITO OBaj Mje-
Cell YMHU HajCylIHUjuM y niepuoay 1883-2011.
Cydunut/nedunuT nagaBuHa y OporeHTHIMA Y
MOjeAMHAYHIM MjecelliMa U Ha TOJUIIHEeM HU-
Boy y 2010. u 2011. roaunu je npeacTaBbeH HaA
npuiory 1.

In 2010, most months had the positive
precipitation deviation rate, with largest sur-
plus, in separate months, of 100% in north
and up to 225% in the south of the country.
There were no arid categories except some re-
gions in Herzegovina, where July and August
were the driest months. 2011 was the driest in
the past 100 years regarding the north of the
coutry and one of the driest in the south re-
gions. August and November were extremely
dry, with small amounts of precipitation es-
pecially in the north. There was only Imm of
rain in Bijeljina in August, which makes it the
smallest value in the past 50 years, whereas
Banjaluka in November 2011 had only 5.1mm
of rainfall. This makes this month the driest in
1883-2011 period. Surplus/deficit precipita-
tion in percentage in separate months and on
annual level in 2010 and 2011 is presented in
Figure 1.
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Ilpunoe 1. [lesujayuja nadasuna Figure 1. Deviation of precipitation in
2010. u 2011. 2010. and 2011.

lopumima pacmofjena MepUEHTHIA lonumma pacrmofjena

KOJIMYHMHE 1a/1aBUHA TIPE/ICTaBIbeHA j€ rpaUuKH
TE Ce MOXKE jeJHOCTaBHH]jE cariefaTd mpooiiemMm
eKCTPEeMHHX M HhMMa OJIIMCKHX TMaJiaBUHA Ha
pa3MaTpaHuM METEOPOJIOIIKUM CTaHUIIAMA.
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KOJIMYMHE MaJaBUHA PEACTaBIbEHA j€ rpaduuKH

TE CE MOXE JeJHOCTaBHHjE CamJIeAaTH MPoOIeM
eKCTPEeMHHX W HHUMa ONMCKUX MaJaBHHA Ha
pa3MaTpaHuM METEOPOJIONIKUM CTaHHUIIAMA.
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Ilpunoe 2. I'oouwra pacnodjena nepyenmuia
nadasuna y 2010. u 2011.

Tymau: msmehy 0.25 u 0.75 nepuenTtuna je kareropuja
»HOpManHO®, ucnox 0.25 cymnue a usHan 0.75 BiaxHe
kareropuje: >0.98 excrpemHo BiakHO; <0.02 eKCTpeMHO
cymiHo; uzmelhy 0.02 u 0.08 Bpito cymino; usmelhy 0.9 n 0.24
cymno; uzmehy 0.76 u 0.91 xumno; usmehy 0.92 u 0.98
BpJO KuIIHO. [1naBo ocjeH4YeH U0 Ipurana KaTreropuju
,»>HOpMastHO Tj. ox 0.25 no 0.75. nepuenruia.

Figure 2. Annual distribution of percentile
precipitation in 2010 and 2011

Interpretation: between 0.25 and 0.75 percentile belongs to the
category of ,,normal®, 0.25 and less belongs to the category of
dry and 0.75 and above belongs to the category of moist: >0.98
extremely moist; <0.02extremely dry;between 0.02 and 0.08
very dry;between 0.9 and 0.24 dry; between 0.76 and 0.91 rainy;
between 0.92 and 0.98 very rainy. The blue shaded area belongs
to the category of ,,normal® i.e. from 0.25 to 0.75. percentiles.
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Ha rpadukonnma neprieHTrIIa JIakiie ce yo-
YyaBa OHO IITO je TabeJapHO MPEICTaB/bEHO a
ITO Uze y mpuior TBphema na cy 2010. u 2011.
[0 CBOM KapakTepy Ouie eKCTpeMHe TIOJUHE
CYIPOTHOT 3HaKa y MUTalky KUIITHOCTH/CYIIHO-
CTH jep ox 24 Mmjecela Mame o7 5 UMa OmHcke
BpujenHocty 0.50 mnepuentuny (Tj. CpeamOj
BPHJETHOCTH), JIOK Cy CBU OCTAIA y €CKTPEM-
HUM WJIM HbUMa OMCKUM Kareropujama (obiact
M3BaH I'paHMIIA WU OJTMCKA TpaHHUIIaMa OCjeHYe-
Hor nujena usmely 0.25 u 0.75 nepuentuna). Ca
U3y3€TKOM 2-3 JheTHa Mjecela, y jy>KHOM Jje-
ay Cprcke, y 2010. ronunu Huje Ouino Mjecenu
ca najaBuHama MamuM of 0.25 mepreHTuina, Tj.
HUje OMJI0 CymrHuX Kareropuja, nok y 2011, ca
u3y3eTkoM yriaBHoM (-2 Mjecenia, HHje OWIIO
KAIIHAX Kareropvja Beh caMo CyIIHUX W HOp-
MaJiHe.

[lepuon ampun-okrobap (BereTanuoHH Iie-
puoma) 2011. 6mo je HajCyIIHUjU Y TOCTHENHUX
50 ronuna y bamoj JIymu, [pujenopy u J1060jy,
JIOK je y ocTalluM MjecThuMa Mely 4eTupu Haj-
CYLIHH]jAa Y WHCTPYMEHTAIHOM MEpPUOIy. Y3pOK
JyrOTPajHOT CYIIHOT Tiepuojia OWo je y Beoma
pa3BUjeHOM IpeOeHy BHCOKOT Ba3IyLIHOI IpH-
THUCKa W3HAJ 3amajiHe W UeHTpanHe Espore,
KojH je OJIOKHpao 30HAIHO cTpyjame. CjeBepHo-
armantcka ocrmnanvja (NAO) umana je mosu-
TUBHE BpHjenHocTH ox ¢ebpyapa 2011. (Hakon
JyKer mepuoza ca HeratuBHUM NAOQO), miTo mo-
Jpa3yMHjeBa pPeaTUBHO MHTEH3UBHO CTPYjarbe
Bazdyxa Haja cjeBepHUM ATnaHTukoM. Mmak,
OBaj rpeOCH BHCOKOI TMPHUTHCKA OJIOKUPAO je
IpOJOpe BIAXKHUX Ba3AyLIHMX Maca Ha €BpOIl-
CKM KOHTHHEHT. OBakBa BpPEMEHCKa CHTYyaIlHja
TIOHEKA/T je BPJIO CTa0MITHA U MOXKE C€ 3a/IpyKaTH
W HEKOJIMKO ceamuia win 4ak Mjecenn (World
Meteorological Organization, 2011).

Merteopomnomike cranurie PXM3 Ha moapy-
4jy Hcroune Xepuerosune cy: Tpebume, Ye-
MepHo, HeBecume, ["anko u buneha u one umajy
HajBHIIE NasaBuHa Ha Teputopuju PC. Bbbuxoso
yuenrhe y YKyITHUM TajiaBUHaMa Ha TOIUIIHEM
HuBoy Ha Teputopuju PC je 6muzy 50% a 'y npy-
rux 50% ydecTByje ABajeceTak OCcTaluxX Mjep-
HUX Jokaruja. To He Tpeba Ja dyau ako ce uMa
Ha yMy YHI-EHHIIA J1a ce y oOmmxmuM LpkBuia-
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On the percentile graphs, it is easier to see
data that are presented in Tables and that con-
firm the facts that 2010 and 2011 were extreme
in their opposites regarding rainfall/aridity
because out of 24 months 5 had values close
to 0.50 percentiles (i.e. mean value) whereas
other months belong to extreme categories
(the area out of borders or close to borders
of the shaded part is between 0.25 and 0.75
percentiles). With an exception of 2-3 sum-
mer months in the south part of RS, 2010 had
no months with precipitation less than 0.25
percentiles, i.e. there were no dry categories,
whereas in 2011 there were no rain categories
with a 0-2 months exception.

April-October 2011 period (vegetation
period) was the driest in last 50 years in towns
of Banjaluka, Prijedor and Doboj, whereas in
other towns it was among 4 driest for the pe-
riod in regard. The cause of the long-term dry
period was the highly-developed burr of high
pressure above West and Central Europe that
blocked the zone circulation. North-Atlantic
oscillation (NAO) have had positive values
since February 2011, after a long period of
negative NAO, which means relatively inten-
sive air circulation above north Atlantic. Still,
this high-pressured burr blocked the outbreak
of moist air mass towards the Europe. This
weather condition is sometimes rather stable
and can last for a few weeks or even months
(World Meteorological Organization, 2011).

Weather stations of RS Weather Bureau in
East Herzegovina are as follows: Trebinje, Ce-
merno, Nevesinje, Gacko and Bileca and they
are typical of most precipitation on RS terri-
tory. Their participation in total precipitation
in RS on annual level is nearly 50% and other
50% goes down to some twenty other stations.
It is no surprise if we bear in mind the fact
that Crkvice (Krivosije) in Montenegro that
is close vicinity has the maximum precipita-
tion in Europe. Taking into account all of the
RS territory some 25 weather stations in 2010
had the 42% surplus precipitation, and in 2011
there was a 38% deficit in comparison to an-
nual average for the last decade.



EKCTPEMHE ITAJIABUHE V¥ PEITYBJIMIUN CPIICKOJ (anamm3a 2010. u 2011. roqune)
EXTREME PRECIPITATION IN REPUBLIKA SRPSKA (2010 and 2011 analyses)

ma (Kpusommje) y Lpnoj 'opu Hamasu eBpomn-
CKU MakCUMyM NajaBuHa. [locmarpaHo 3a yuraB
npocrop PC, oko 25 cranuna, y 2010. octBapen
je cybunut nmagaBuHa ox 42% a 'y 2011. nedu-
Ut o1 38% y 0JJHOCY Ha TOJMIILU TIPOCjeK TMOo-
CJbEIIEHC JICTICHU]C.

BaxHocT majgaBuHa Kao KIMMATCKOT elie-
MEHTa je U3y3eTHa 11a OM aHaJIn3a CBUX IbHXOBUX
napameTpa Moria 1no oouMmy aa npesasube cBe
ocraje KIMMmarcke ekcrpeme. Takobe, moceOHO
j€ BOKXHO WHTCH3MBHPATH HCTPAKUBaba Taja-
BUHA M yHanpehuBatu MOHUTOpPUHT Ha BehuM
BUCHHaMa. Y HOBHje BpHjeMe HMHTCH3MBHpaHA
Cy UCTpaKUBamba NaJaBUHCKUX eKCTpeMa, IpHje
cBera 300T eKCTPEMHHX XHIPOJIOIMIKUX ITOCIhe-
nuna (JKuskosuh u Auhenkosuh, 2007; Anhen-
koBuh, 2010).

3AKJbYUAK

VY pany cy npukasaHe MjeceyHe KOJIMYHHE
nagaBuHa TokoMm 2010. u 2011. ca onctynamuma
y MIUIAMETPUMA U CY(DUITATOM/IEPUIIATOM TIPO-
LEHTyaJHO Kao M MpuInaaajyhu mepreHTuioM
npeMa KOM ce Ha JIeTaJbHUjU HauuH yTBphyje Ka-
Teropyja KUIIHOCTH/CYITHOCTH y MOj€AMHAYHUM
MjecelrMa a KojH je y Be3H ¢ BjepoBaTHOhOM Tj.
MOBPAaTHUM IEPHOIOM. EKCTpEeMHO BETTHKE KOJIH-
YMHE T1a/IaBUHAa 0a3upaHe Ha METOJM pacIojijese
HEPIEHTHIIA Cy OHE KOje MPEMallyjy BpHjeJHOCT
koja onrosapa (.98 mepreHTuiIy, MTO MPaKTHY-
HO 3HAYM /1a je Ta BPUjEAHOCT OJIHCKa arcomyT-
HOM MaKCHUMYyMY, JOK €KCTPEMHO Majie KOJIMYH-
HE oATroBapajy BpujeaHocTuMa mamuMm on 0.02
MEePIICHTUIIA, Tj KOje Cy OJIMCKEe ariCoOITyTHOM MU-
HUMYMY TaJlaBUHA.

Ha 6a3u ucTopujcKUX METEOPOIONIKUAX TI0-
naraka PXM3 Cprcke, OpojHe BpHjeIHOCTH
CTATHCTUYKE aHaJn3e Mmokasyjy na je 2010. oka-
paKTeprcaHa Kao BpJIO KMIIHA J0 €KCTPEMHO
kumHa (cyumur 43% y omHOCY Ha TIPOCjeK
2000-2010) a 2011. roguHa Kao BP0 CyIIHA JI0
exkcTpemMHo cymHa (aeduuut 38% y omgHoCy Ha
2000-2010) na tepuropuju Pemybnuke Cpricke
kao u y Behem nujeny EBpome. MctpaxuBama
MOKa3yja /ia je ¥ eKCTPEMHO CYITHO U €KCTPEMHO

Precipitation is a relevant climate element
and the analyses of its parameters might over-
pass other climate extremes. Furthermore, it
is highly important to intensify precipitation
researches and improve the monitoring with
reference to higher altitudes. The reasearch on
precipitation extremes has ately been intensi-
fied, firstly due to extreme hydrological con-
sequences (JKupkoBuh, Amnhenkosuh, 2007;
Anhenkosuh, 2010 u ap).

CONCLUSION

The paper presents montly precipita-
tion amounts in 2010 and 2011 with devia-
tions expressed in milimeters and surplus/
deficit percentage as well as the adequate
percentiles that determine aridity/rainfall
category in separate months, which further
affect the reoccurence period. Extremely
large amounts of precipitation based on the
method of percentile distribution are those
that overcome 0.98 percentiles, which prac-
tically means that this value is close to the
absolute maximum, wehereas extremely
small amounts of precipitation match the
values less than 0.02 percentiles, i.e. they
are close to the absolute minimum.

Based on the hystorical weather data of
the RS Weather Bureau, statistical analyses
indicate that 2010 was characterized as very
rainy/extremely rainy (43% surplus in com-
parison to 2000-2010 average) and 2011
was very dry/extremely dry (38% deficit in
comparison to 2000-2010) on both RS terri-
tory and most Europe. Researches indicate
that both extremely dry and extremely rainy
years were conditioned by an unusual at-
mosphere circulation above Europe. Shifts
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I'OPAH TPBUh, BJIAJAH AYLIMH, HAIA PYIAH, TOPAH AHBEJIKOBUH 1 CPETEHKA MAPKOBHWh
GORAN TRBIC, VLADAN DUCIC, NADA RUDAN, GORAN ANDELKOVIC AND SRETENKA MARKOVIC

KUIIHY TOAWHY YCIIOBHJA HEyoOWdYajeHa Iup-
Kynamuja armocdepe W3HaJ moapydja EBpore.
CMjeHe eKCTpPEeMHO KHUIIHUX W CYIIHUX Mjece-
U Y TIOCJbE]IH0] JIEEHUJH U HBUXOB YTHUIA] HA
M0jaBy PEKOPIHUX TOIUIABA U EKCTPEMHHUX CyIIa
HaMmehy moTpely M3paje cucTeMa 3a HaBOAa-
Bamk€ M M OJBOJHaBama BOJA U Tpajime 010-
pamOeHux HacuIa.
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