Hidrolo ki letopis Slovenije 2009 The 2009 Hydrological Yearbook of Slovenia

Il. DEL:
PREGLED HIDROLO KIH RAZMER
V LETU 2009

PART II:
REVIEW OF HYDROLOGICAL
CONDITIONS IN THE YEAR 2009

ARSO 27



Hidrolo ki letopis Slovenije 2009

The 2009 Hydrological Yearbook of Slovenia

PODNEBNE ZNA [ILNOSTI LETA

2009

mag. Florjana Ulaga

V letu 2009 so podnebje zaznamovali izdatne
februarske sne ne padavine in marca mo no de evje v
zahodni Sloveniji, dve ve ji neurji v maju, su en julij na
Obali in izrazito mo ne padavine v zadnji tretjini
decembra, ki so ob so asnem taljenju snega v
zahodni, osrednji in ju ni Sloveniji povzro ile poplave.
Leto 2009 se uvr a med deset najtoplej ih let, odkar v
Sloveniji opravljamo meritve. Ve ina mesecev je bila
nadpovpre no topla razen zimskih mesecev v
visokogoriju.

Podrobneje so podnebne zna ilnosti leta 2009 opisane
v mese nih biltenih Na e okolje Agencije RS za okolje,
v nadaljevanju predstavljamo splo en letni pregled.

Padavine

V letu 2009 je bilo dolgoletno povpre je padavin
prese eno v Julijskih Alpah in severovzhodnem delu
Slovenije. Prese ek je bil najve ji v Murski Soboti,
najve padavin pa so namerili na Kredarici, 2259 mm.
V osrednjem, ju nem in zahodnem delu dr ave je bila
letha koli ina padavin pod dolgoletnim povpre jem.
Najve ji primanjkljaj padavin je bil na Bizeljskem, kar
17 odstotkov (sliki 1 in 2).

2009 CLIMATE CONDITIONS

Florjana Ulaga, MSc

In 2009, the climate was marked by excessive
showfalls in February and excessive rainfalls in March
in western Slovenia, two severe thunderstorms in May,
a dry July in the coastal area and by excessively strong
precipitation in the last third of December, which
together with the melting snow, caused floods in
western, central and southern Slovenia. The year 2009
is classified among the ten warmest years since the
introduction of hydrological measurements in Slovenia.
Most months had above average temperatures, with
the exception of the winter months in the high mountain
area.

The climate conditions in the year 2009 are described
in detail in the monthly bulletin of the agency, Na e
okolje. Hereinafter only a general annual overview is
presented.

Precipitation

In 2009, the multi-annual average of precipitation was
exceeded in the Julian Alps and in north-eastern
Slovenia. The precipitation surplus was the largest in
Murska Sobota, while the highest precipitation level
was recorded on Krederica, i.e. 2 259 mm. In the
central, southern and western parts of the country, the
annual precipitation volume was below the multi-annual
average. The biggest deficit of precipitation was
recorded in Bizeljsko with only 17 % of the multi-annual
average (Figures 1 and 2).
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Slika 1: Vi ina padavin v letu 2009 na izbranih padavinskih postajah
Figure 1: The precipitation level in 2009 at selected precipitation stations
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Slika 2: Odstopanje vi ine padavin v letu 2009 od povpre ja obdobja 1961 1990 na izbranih postajah
Figure 2: Deviation of the precipitation level in 2009 from the 1961 1990 reference period average at selected stations

Januarja in februarja je bilo skoraj povsod po Sloveniji
prese eno dolgoletno povpre je padavin. Januarja je
bil najve ji prese ek padavin izmerjen na vzhodu in
severovzhodu dr ave. e posebno je bila obilna
sne na odeja v zahodnem delu Julijskih Alp. Na
Kredarici so februarja izmerili 487 cm snega. Marca je
na zahodu padla dobra dvakratna koli ina obi ajnih
padavin, temu so sledile obse ne poplave v zahodni,
ju ni in tudi osrednji Sloveniji. Poplavljena so bila
kra ka polja Notranjske in Ljubljansko barje. Aprila so
bile padavine izdatnej e le v severozahodnem delu, na
Kredarici so celo izmerili najve snega (555 cm). Maja
sta dr avo prizadeli ve ji neurji, med katerima so na
Lisci izmerili rekordnih 51 mm de ja v 10 minutah, sicer
pa je bil mesec podpovpre no namo en. V juniju in
juliju je bilo padavin malo, na Obali so se celo
spopadali s su 0. Tudi avgust je bil e topel in suh, kar
je povzro ilo dalj e obdobje nizkih voda rek.
Podpovpre na namo enost se je nadaljevala v
septembru, oktobru in novembru. Septembra je povsod
razen v visokogorju padlo zelo malo padavin, v Novem
mestu so izmerili celo 76-odstotni primanjkljaj glede na
dolgoletno povpre je. Decembra so bile padavine
povsod po dr avi nad dolgoletnim povpre jem. V zadnji
tretjini meseca so v zahodni polovici dr ave mo no
presegle dolgoletno povpre je, saj jih je bilo kar 2- do
3-krat toliko kot v dolgolethem povpre ju. 19.
decembra je sneg pobelil celo Obalo, kjer je te ave
ve krat povzro ala tudi visoka plima.

In January and February, the multi-annual average was
exceeded in most parts of Slovenia. In January, the
highest precipitation surplus was recorded in the east
and northeast of the country. The highest levels of
snowfall were recorded in the western part of the Julian
Alps. On Kredarica, a snow depth of 487 cm was
recorded in February. In March, the precipitation level
was twice as high in the west compared to the usual
precipitation level, which resulted in extensive floods in
western, southern and central Slovenia. Floods
occurred on karstic fields of the Notranjska region and
the Ljubljansko barje. In April, excessive precipitation
was only recorded in the north-west; on Kredarica, for
example, the snow cover was as deep as 555 cm. In
May, the country was hit by two thunderstorms, during
which Lisca recorded a record value of rainfall, i.e. 51
mm of rain in 10 minutes, whereas in general, below
average precipitation was recorded during that month.
In June and July, low precipitation was recorded. The
coastal area even had to cope with drought. August,
too, was still warm and dry, which caused a longer
period of low water levels in Slovenian rivers. Below
average precipitation also continued in September,
October and November. In September, the
precipitation level was very low, except for the high
mountain area. In Novo mesto, a 76 % deficit in
precipitation was recorded compared to the multi-
annual average. In December, precipitation was above
the multi-annual average across the country. In the last
third of the month, precipitation strongly exceeded the
multi-annual average in the western part of the country,
which received two to three times its multi-annual
average. On 19 December, snowfalls were even
recorded on the coast, where problems were often also
caused by high tides.
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Slika 3: Mese na vi ina padavin v letu 2009 v primerjavi z obdobnim povpre jem 1961 1990 in odstopanje od obdobnega

povpre ja

Figure 3: Monthly volume of precipitation in 2009 compared to the multi-annual 1961 1990 reference period and deviation

from the periodical average
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Izredni padavinski dogodki

Leto 2009 si bomo zapomnili predvsem po izrednih
padavinah marca v pore jih So e in Vipave, izrazitih
junijskih in avgustovskih neurjih na severovzhodu
dr ave, suhem septembru ter po izdatnih decembrskih
padavinah s poplavami v osrednji, ju ni in zahodni
Sloveniji. Decembra je bilo dolgoletno povpre je
mese nih padavin prese eno v vseh slovenskih
pokrajinah, najve padavin pa so izmerili v zahodnem
delu dr ave. Decembra je prevladovalo obla no vreme
in sonca je povsod, zlasti pa v jugovzhodnem delu
dr ave primanjkovalo. Za etek meseca je bil zmerno
namo en, v srednjem delu meseca je hila koli ina
padavin celo podpovpre na, v zadnji tretjini decembra
pa so bile padavine zelo izdatne. Glavnina padavin je
padla med 21. in 26. decembrom. V Poso ju so dosegli
celo rekordne dnevne padavine. Na agi so decembra
izmerili kar 844 mm padavin.

V Postojni je padlo 434 mm padavin, v Biljah 291 mm,
na Kredarici 274 mm, v Portoro u pa 203 mm. Tudi v
Ljubljani je bil prese ek padavin nad 80 odstotkov.
Poleg mo nega de evja so bile za zadnjo tretjino
decembra zna ilne tudi nadpovpre no visoke
temperature, ki so v ni inah ponekod presegle 10 C.
Taljenje snega zaradi visokih temperatur in obilne
padavine so povzro ale izredno pove anje pretokov
rek in obse ne poplave, ki so imele neprijetne
posledice predvsem na poplavnih ravnicah in v naseljih
ob rekah.

Extreme precipitation events

The year 2009 shall be remembered mainly for heavy
precipitation in March in the So a and Vipava river
basins, severe thunderstorms in June and August in
the north-east of the country, a dry September, and for
heavy precipitation in December with floods in central,
southern and western Slovenia. In December, the
multi-annual average of precipitation was exceeded in
all Slovenian regions. The highest levels were recorded
in the western part of the country. December was
overcast most of the time, and there was a lack of
sunshine across the country, in particular in the south-
east of Slovenia. At the beginning of the month,
moderate precipitation was recorded, in the middle of
the month the precipitation level was below the
average, while in the last third of the month
precipitation was abundant. The majority of
precipitation fell from 21 to 26 December. Poso je
reached record values of daily precipitation. During that
month, the aga gauging station recorded as much as
844 mm of precipitation.

Postojna received 434 mm of precipitation, Bilje 291
mm, Kredarica 274 mm and Portoro 203 mm. In
Ljubljana, too, the precipitation surplus exceeded 80 %.
In addition to strong winds, the last third of December
had also above-average temperatures, which even
exceeded 10 C in some lowland areas. The melting of
snow due to high temperatures and abundant
precipitation caused an extreme increase in the
discharge of rivers and extensive floods with negative
consequences, in particular in wetlands exposed to
flood and in settlements along rivers.

Preglednica 1: Vi ina decembrskih padavin 2009 in odstopanje od dolgoletnega povpre ja
Table 1: December 2009 precipitation levels and deviation from the multi-annual average

Postaja / Padavine / Odstopanje od povpre ja/
Station Precipitation (mm) Precipitation anomaly (%)
Portoro 203 150
Bilje 291 147
Kredarica 274 128
Ljubljana 185 83
Novo mesto 104 40
Murska Sobota 54 20

Temperatura zraka in son no obsevanje

Ve ina mesecev v letu 2009 je bila nadpovpre no
topla. Najbolj so izstopali april, maj, avgust in
november, v zahodni Sloveniji pa tudi september.
Povpre na temperatura leta 2009 je bila nad
dolgoletnim povpre jem, saj je bilo povsod po dr avi
topleje od dolgoletnega povpre ja (slika 4). V Ljubljani
je povpre na letna temperatura zna ala 11,7 C, v
Murski Soboti 10,2 C, na Kredarici 0,8 C, na Obali
pa 14,1 C. Odkloni mese nega povpre ja temperature
so bili razen zimskih mesecev v zahodni Sloveniji
opazno nad dolgoletnim povpre jem. Najve ji odklon je
bil aprila v Murski Soboti (3,6 C), najhladnej i v

Air temperature and solar radiation

In 2009, most months were unusually warm. April,
May, August and November stood out especially, and
also September in western Slovenia. The 2009
average temperatures exceeded the multi-annual
average across the country (Figure 4). The average
annual temperature recorded in Ljubljana was 11.7 C,
in Murska Sobota 10.2 C, on Kredarica -0.8 C, and at
the coast 14.1 C. The monthly average temperature
deviations, save for the winter months, were
significantly above the multi-annual average. The
greatest deviation was recorded in April in Murska
Sobota (3.6 C), while the coldest month compared to
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primerjavi z dolgoletnim povpre jem pa je bil februar na
Kredarici (slika 5).

Povpre na najni ja temperatura zraka je prav tako
presegla dolgoletno povpre je. Najve ji odklon je bil
dose en na Krasu (2,6 C), najmanj ipav rnomlju (1
C). Nad dolgoletnim povpre jem je bila tudi povpre na
najvi ja temperatura. V ve ini krajev so izmerili 1 do 2
C vi je temperature kot v dolgoletnem povpre ju.
Najve ji odklon je bil na Krasu in Bizeljskem, najman; i
pa na Kredarici. Najvi ja temperatura je bila v letu 2009
izmerjena v Biljah pri Novi Gorici (354 C) ter v
rnomlju, na Bizeljskem in v Mariboru (35 C). Najni jo
temperaturo so izmerili na Kredarici ( 23,1 C) ter v
Rade ah, rnomlju, Celju in Murski Soboti ( 21 C).

Pri trajanju son nega obsevanja podobno kot pri
temperaturah v dolgoletnem obdobju opazimo trend
nara anja. Leto 2009 je bilo son nej e kot obi ajno.
Dolgoletno povpre je je bilo prese eno v vseh
pokrajinah, najbolj pa v osrednji Sloveniji. V Ljubljani
dosegamo e trinajsto leto zapored nadpovpre no
trajanje son nega obsevanja; sonce je sijalo 1970 ur,
kar je za 15 odstotkov ve od dolgoletnega povpre ja.
Najve ji primanjkljaj son nega obsevanja se je junija
pokazal v visokogorju, novembra na Primorskem in
decembra na Dolenjskem.

the multi-annual average was recorded in February on
Kredarica (Figure 5).

The average lowest air temperature also exceeded the
multi-annual average. The greatest deviation was
recorded in the Karst (2.6 C), whereas the lowest in

rnomelj (1 C). The average highest temperature also
exceeded the multi-annual average. The temperatures
recorded at most places were 1 to 2 C higher than the
multi-annual average. The highest deviation was
recorded in the Karst and in Bizeljsko, while the lowest
deviation was recorded on Kredarica. In 2009, the
highest temperatures were recorded in Bilje pri Novi
Gorici (35.4 C) and in rnomelj, Bizeljsko and Maribor
(35 C).) The lowest temperatures were recorded on
Kredarica (-23.1 C) and in Rade e, rnomelj, Celje
and Murska Sobota (-21 C).

An increased duration of solar radiation could be
observed, which was similar to the temperature
tendencies in the multi-annual reference period. The
year 2009 had more sunny days than usual. The multi-
annual average was exceeded in all regions and
particularly in central Slovenia. The year 2009 has
been the thirteenth consecutive year with above-
average duration of solar radiation in Ljubljana,
recording 1970 hours of sunlight, which is 15% more
than the multi-annual average. The lowest level of solar
radiation was recorded in June in the high mountain
area, in November in the coastal region and in
December in the Dolenjska region.
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Slika 4: Odstopanje povpre ne letne temperature zraka od povpre ja obdobja 1961 1990 na izbranih postajah
Figure 4: Average annual air temperature deviation from the 1961 1990 reference period average at selected stations
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Slika 5: Povpre na mese na temperatura zraka v letu 2009 v primerjavi s povpre jem obdobja 1961 1990 in
mese no odstopanje temperature v letu 2009 od povpre ja obdobja 1961 1990

Figure 5: Average monthly air temperature in 2009 compared to the 1961 1990 reference period average and
monthly temperature deviation in 2009 from the 1961 1990 reference period average
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A.POVR INSKE VODE

VODOSTAJI IN PRETOKI REK

Igor Strojan

Opis hidrolo kega stanja v letu 2009 je narejen na
podlagi analize preverjenih podatkov petnajstih
izbranih reprezentativnih vodomernih postaj. Te so
nekako enakomerno porazdeliene po celothem
obmo ju dr ave. lzbor vklju uje ve je in manj e
vodotoke, reke s hudourni ko in kra ko naravo ter tudi
reke, pri katerih je naravni re im spremenjen zaradi
obratovanja hidroelektrarn. Uporabljeni podatki so
skupaj s podatki o merilnih postajah ter dodatnimi
statisti nimi podatki, kot so npr. povratne dobe
pretokov, objavljeni v preglednicah povr inskih voda v
drugem delu te publikacije. V poglavju o primerjavi
zna ilnih  pretokov z dolgoletnim obdobjem se
primerjave pretokov nana ajo na dolgoletni niz
podatkov 1971 2000. V poglavju o0 mese nih dele ih
letnih pretokov in preto nih re imih so obravnavana
odstopanja od splo no znanih preto nih re imov
posameznih rek, ki so sicer v Sloveniji dokaj razli ni.
Zna ilen primer je npr. preto ni re im reke Mure, ki se
napaja v avstrijskem visokogorju in je zato njena
vodnatost v primerjavi z ve ino drugih rek, katerih
vodnatost je najve ja pomladi in jeseni, najve ja v
polethem obdobju. V zadnjem poglavju, v katerem je
opisan kronolo ki pregled razmer na rekah v
posameznih mesecih leta, je opis razmer povzet iz
prispevkov o pretokih rek, ki so objavljeni v mese nih
biltenih Agencije Republike Slovenije za okolje Na e
okolie  (http://www.arso.gov.si/).  Fotografije  so
ve inoma delo sodelavcev ARSO, ki opravljajo
dodatne hidrolo ke meritve ali vzdr ujejo merilno
opremo na vodomernih postajah.

Leto 2009 je v celoti nadpovpre no vodnato leto. V
povpre ju je bila vodnatost rek leta 2009 za 11
odstotkov ve ja kot v dolgolethem primerjalnem
obdobju. Zna ilni za to leto so ve ja vodnatost v prvih
tirih mesecih, izostanek vodnatosti v jesenskih
mesecih in izredno vodnat december, v katerem so
reke tudi mo no poplavljale. Padavine in delno taljenje
v dneh od 23. do 27. decembra so povzro ili eno ve jih
povodenj v zadnjih letih. Hidrolo ke razmere ob
poplavah so podrobneje opisane v naslednjem
prispevku.

Geografsko je bila celotha letna vodnatost
porazdeljena na dva dela, na bolj vodnat severni in
zahodni del dr ave vklju no z reko Muro ter na man;
vodnati ju ni in jugozahodni del dr ave. V prvem delu
so bili povpre ni letni pretoki od 20 do 30 odstotkov
ve ji od dolgoletnega povpre ja, v drugem delu pa od
10 do 20 odstotkov manj i (slika 1). Najve vode je
preteklo po Muri, 43 odstotkov ve kot navadno,

A. SURFACE WATERS

WATER LEVELS AND RIVER
DISCHARGES

Igor Strojan

This description of hydrological conditions for 2009 was
prepared on the basis of the data analysis for 15
selected representative water gauging stations, which
are more or less evenly distributed on the entire
territory of the Republic of Slovenia. The selection
includes major and minor watercourses, rivers with
torrential and karstic characteristics, as well as rivers
for which the natural regime was changed due to the
operation of hydroelectric power plants. The data used,
along with the data on gauging stations and additional
statistical data, such as return periods of discharges,
are presented in the surface water tables in the second
part of this publication. In the chapter on the
comparison of characteristic discharges with the multi-
annual reference period, the comparisons of
discharges refer to the multi-annual data series
covering the 1971 2000 period. The chapter on
monthly shares of annual discharges and discharge
regimes describes deviations from generally known
discharge regimes of individual rivers, which are quite
diverse in Slovenia. A characteristic example is the
discharge regime of the Mura river, which is supplied
by water from the Austrian high mountain range and
thus its water stage is the highest in the summer
period. The majority of other rivers has the water
stages the highest in spring and autumn. In the last
chapter, containing a chronological overview of
conditions on rivers in individual months of the year,
the description of the conditions is summarised from
contributions on river discharges published in the
monthly bulletins of the agency, Na e okolje
(http://www.arso.qov.si). The photographs are mainly
the work of the experts from the agency performing
additional hydrological measurements or maintaining
the gauging equipment at the water gauging stations.

In 2009, above average water levels were recorded.
The average annual river stage in 2009 was 11%
higher if compared to the average stage during the
multi-annual reference period. The year 2009 was
characterised by higher water stages in the first four
months, a shortage in water stages in the autumn
months and abundant river stages in December, when
the rivers flooded extensively. Precipitation and snow
melting from 23 to 27 December caused one of the
most extensive floods of Slovenian rivers in history.
Hydrological conditions during floods are described in

more detail in the following contribution to the
yearbook.
Geographically, the total annual river stage was

distributed as follows: higher river stages were
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najmanj pa po Kolpi, 19 odstotkov manj kot navadno. recorded in the northern and western parts of the
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country the average annual river discharge was 20 %
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average, while in the southern and south-western parts
it was 10% to 20% lower in comparison to the multi-
annual average (Figure 1). The highest river discharge
was recorded on the Mura river, which was 43 % above
the usual average, while the lowest river discharge was
recorded on the Kolpa river, i.e. 19% below the usual
average.
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Slika 1: Razmerja med srednjimi letnimi pretoki leta 2009 in srednjimi letnimi pretoki v dolgolethem obdobju 1971 2000 na

slovenskih rekah

Figure 1: Ratios between mean annual discharges in 2009 and mean annual discharges in the multi-annual period (1971

2000) on Slovenian rivers
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Slika 2: Razmerja med srednjimi mese nimi pretoki v letu 2009 in obdobnimi srednjimi mese nimi pretoki. Razmerja so
izra unana kot povpre ja razmerij na izbranih postajah (glej sliko 1)

Figure 2: Ratios between mean monthly discharges in 2009 and periodical mean monthly discharges. The ratios are calculated
as an average of ratios at selected stations (see Figure 1)
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Gornja Radgona Videm Polana Radovljica entjakob
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Slika 3: Razmerja med srednjimi mese nimi pretoki rek v letu 2009 in obdobju 1971 2000. Vrednost razmerja 1 pomeni, da je
bil v dolo enem mesecu leta 2009 srednji mese ni pretok enak povpre ju srednjih mese nih pretokov v dolgoletnem obdobju.

Figure 3: Ratios between mean monthly river discharges in 2009 and in the 1971 2000 reference period. Ratio value 1 means
that the mean monthly discharge in a certain month in 2009 is equivalent to the average mean monthly discharges in the multi-
annual reference period.
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Slika 4: Srednji dnevni pretoki v letu 2009 in srednji mese ni pretoki v dolgolethnem obdobju 1961 2000 na reki Savi v
Hrastniku. Sava je bila v letu 2009 med bolj vodnatimi rekami. Na merilnih postajah Radovljica, entjakob in Hrastnik je bilo
dolgoletno povpre je vodnatosti prese eno za 31, 27 in 20 odstotkov.

Figure 4: Daily mean discharges in 2009 and monthly mean discharges in the multi-annual reference period (1961 2000) on
the Sava river in Hrastnik. In 2009 the Sava river was among the rivers with the highest discharges. The gauging stations
Radovljica, entjakob and Hrastnik recorded discharge values that exceeded the multi-annual average by 31 %, 27 % and 20
% respectively.

ARSO 36



Hidrolo ki letopis Slovenije 2009

The 2009 Hydrological Yearbook of Slovenia

Primerjava zna ilnih pretokov z dolgoletnim
obdobjem

Najve ji pretoki vseh obravnavanih merilnih mest so
bili v povpre ju 34 odstotkov ve ji kot v dolgoletnem
primerjalnem obdobju (slika 5 in preglednica 1). Pretoki
so bili ve inoma najve ji od 23. do 26. decembra, ko so
reke mo neje poplavljale. V zgodnjem pomladanskem
asu 30. marca so imele najve je pretoke reke
Dravinja, Ljubljanica, Krka in Vipava. Mura je imela
skladno s svojim vodnim re imom najve ji pretok 25.
junija.
Srednji letni pretoki rek so v povpre ju 11 odstotkov
ve ji od dolgoletnega povpre ja. Celoletna vodnatost
na Muri, Savi So i je bila med najvi jimi v primerjalnem
obdobiju.

Najmanj i pretoki v letu so hili za tri odstotke manj i
od srednjih malih obdobnih pretokov iz dolgoletnega
primerjalnega obdobja. Pretoki so bili najmanj i
avgusta, septembra in oktobra. Mura je imela najman; i
pretok 11. januarja. Najmanj i pretoki v letu 2009 so bili
izmerjeni na merilnih mestih Podbo je na Krki, Polana
na Ledavi in Cerkvenikov mlin na reki Reki, kjer so bili
pretoki 56, 55 in 47 odstotkov manj i od srednjih malih
obdobnih pretokov.

Mese ni dele i letnih pretokov leta 2009 in
preto nire imi

Mese ni dele i letnih pretokov so bili v prvih tirih
mesecih leta ve ji od mese nih dele ev pretokov v
obdobju 1971 2000. Od maja do novembra so bili
dele i ve inoma manj i kot navadno, pri emer so bila
odstopanja najmanj a v poletnih mesecih. Decembra,
ko so bile reke zelo vodnate, je bil mese ni dele
pretokov nekoliko manj kot enkrat ve ji od
dolgoletnega povpre ja (slika 6).

Primanjkljaji niso bili nikjer ve ji od 11 odstotkov. Gibali
so se med 6 in 9 odstotki, na Muri so bili 2 odstotka in
na Reki 11. Prese ki so bili ve ji, in sicer od
2 odstotkov na Muri do 21 odstotkov na Vipavi (slika 7).

Comparison of characteristic discharges with
the multi-annual reference period

On average, the highest river discharges at the
selected gauging sites were 34% higher compared to
the multi-annual reference period (Figure 5 and Table
1). The discharges were mostly the highest from 23 to
26 December, when the rivers flooded excessively. In
early spring (30 March), the highest discharges were
recorded on the Dravinja, Ljubljanica, Krka and Vipava
rivers. The Mura river recorded the highest discharge
on 25 June, which corresponded to its water regime.

The mean annual river discharges exceeded the
multi-annual average by 11%. Throughout the year,
the river stages of the Mura, Sava and So a rivers
were among the highest in the reference period.

The lowest annual discharges were 3% lower
compared to the mean low periodical discharges in the
multi-annual reference period. The lowest discharges
were recorded in August, September and October. The
lowest discharge on the Mura river was recorded on 11
January. The lowest discharges in 2009 were recorded
at the following gauging sites: Podbo je on the Krka
river, Polana on the Lendava river, and Cerkvenikov
Mlin on the Reka river. They were 56 %, 55% and 47 %
lower than the mean low periodical discharges.

Monthly shares of annual discharges in 2009
and discharge regimes

In the first four months of the year the monthly shares
of annual discharges exceeded the monthly shares
recorded in the 1971 2000 reference period. From
May to November the shares were in most cases lower
than usual. The smallest deviations were recorded in
the summer months. In December, with the rivers at a
high water stage, the monthly share of discharges
exceeded the multi-annual average slightly less than
twice (Figure 6).

The shortages did not exceed 11% anywhere. They
ranged from 6% to 9% on average, on the Mura river
2% and on the Reka river 11%. Surpluses were
higher, i.e. from 2% (on the Mura river) up to 21% (on
the Vipava river) (See Figure 7).
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Slika 5: Razmerja malih, srednjih in velikih pretokov v letu 2009 ter razmerja zna ilnih pretokov obdobja 1971 2000. Vrednosti
so prikazane relativno glede na srednje vrednosti malih, srednjih in velikih obdobnih pretokov.

Figure 5: Ratios of low, mean and high discharges in 2009 and ratios of characteristic discharges during the 1971 2000
reference period. The values are relative with regard to the average values of low, mean and high periodical discharges.
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Preglednica 1: Zna ilni pretoki v letu 2009 in obdobju 1971 2000
Table 1: Characteristic discharges in 2009 and in the 1971 2000 reference period

Reka Postaja 2009 1971 2000
River Station Qnp nQnp sQnp voQnp
m®/s Dan m®/s m®/s m®/s
Mura Gornja Radgona 68,1 11.1. 45,3 62,1 81,7
Dravinja Videm 3,1 9.10. 0,6 2,1 4,3
Ledava Polana 0,05 1.10. 0,004 0,1 0,5
Sava Radovljica 15,2 30.8. 5,0 8,4 13,3
Sava entjakob 30,3 1.9. 19,1 27,1 35,3
Sava Hrastnik 50,2 1.9. 32,8 45,6 62,2
Sora Suha 3,5 8.10. 2,14 3,8 5,3
Ljubljanica Moste 5,2 1.10. 4,1 7,7 15,6
Savinja Veliko irje 9,3 29.8. 4.7 9,5 15,2
Krka Podbo je 4,6 22.10. 6,2 10,4 17,7
Kolpa Radenci 4,4 29.8. 3,5 5,8 9,1
Reka Cerkvenikov mlin 0,3 8.10. 0,2 0,6 1,2
So a Kobarid 11,4 21.10. 4,6 7,6 10,9
So a Solkan 19,5 21.8. 9,6 19,6 29,3
Vipava Miren 1,4 7.9. 1,2 2 3,2
Qs nQs sQs vQs
Mura Gornja Radgona 219 103 153 221
Dravinja Videm 10,5 5,9 11,2 20,7
Ledava Polana 1,6 0,47 1,2 2,1
Sava Radovljica 56,6 30,4 43,1 53,8
Sava entjakob 108 61,2 85,1 104
Sava Hrastnik 190 132 158 188
Sora Suha 19,9 13,5 19,3 24,4
Ljubljanica Moste 48,6 35,7 55,6 72,5
Savinja Veliko irje 41,9 29,2 44 62,5
Krka Podbo je 43,5 31,7 51,9 78,6
Kolpa Radenci 41,0 35,1 50,7 65,6
Reka Cerkvenikov mlin 8,2 4,3 7,8 12,1
So a Kobarid 39,8 21,9 33,1 44.4
So a Solkan 112 60,9 89,8 116
Vipava Miren 19,4 10,7 17,3 22,2
Qvk nQvk sQvk vQvk
Mura Gornja Radgona 1130 25.6. 273 735 1205
Dravinja Videm 118 30.3. 71.1 151 291
Ledava Polana 51 4.8. 8 32.8 80.5
Sava Radovljica 709 25.12. 208 411 687
Sava entjakob 1358 25.12. 442 861 1422
Sava Hrastnik 1888 25.12. 786 1202 1668
Sora Suha 353 25.12. 147 329 687
Ljubljanica Moste 277 30.3. 206 282 405
Savinja Veliko irje 588 26.12. 278 717 1490
Krka Podbo je 315 3.4. 217 289 356
Kolpa Radenci 804 23.12. 355 669 949
Reka Cerkvenikov mlin 266 3.2. 83.3 183 305
So a Kobarid 759 25.12. 237 438 664
So a Solkan 2290 23.12. 747 1391 2066
Vipava Miren 377 30.3. 143 240 319

Qnp najmanj i pretok v letu dnevno povpre je /minimum annual discharge — daily average
sQs srednji pretok v obdobju / mean discharge during the reference period

nQnp najmanj i mali pretok v obdobju / the minimum low discharge during the reference period
vQs najve ji srednji pretok v obdobju / maximum mean discharge during the reference period
sQnp srednji mali pretok v obdobju / mean low discharge during the reference period

Qvk najve ji pretok vletu konica/maximum annual discharge — peak

vQnp najve ji mali pretok v obdobju / maximum low discharge during the reference period

nQvk najmanj i veliki pretok v obdobju / minimum high discharge during the reference period

Qs  srednji pretok v letu dnevno povpre je/ mean annual discharge — daily average
sQvk sredniji veliki pretok v obdobju / mean high discharge during the reference period

nQs najman;j i srednji pretok v obdobju / minimum mean discharge during the reference period
vQvk najve ji veliki pretok v obdobju / maximum high discharge during the reference period
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Slika 6: Mese ni dele i letnih pretokov v odstotkih v letu 2009 in obdobju 1971 2000. Na grafu je prikazano tudi odstopanje
mese nih dele ev pretokov v letu 2009 od mese nih dele ev v obdobju 1971 2000.

Figure 6: Monthly shares of annual discharges in percentages for 2009 and the 1971 2000 reference period. The graph also
shows deviations of monthly discharge shares in 2009 from monthly discharge shares in the 1971 2000 reference period.
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Slika 7: Dele i mese nih pretokov v letu 2009 (modri stolpci) in obdobju 1971 2000 (sivi stolpci) kot ponazoritev odstopanj od
ustaljenih re imov pretokov rek na izbranih reprezentativnih merilnih mestih v letu 2009

Figure 7: Shares of monthly discharges in 2009 (blue columns) and in the 1971 2000 reference period (grey columns) to
illustrate deviations from the normal river discharge regimes at selected representative gauging sites in 2009

Kronolo ki pregled hidrolo kih razmer na Chronological overview of hydrological
rekah v posameznih mesecih leta conditions on rivers in individual months of
the year

V povpre ju so hili pretoki rek januarja le nekoliko ve ji

kot navadno v tem obdobju. Ve ji prvi del meseca so  On average, in January the river discharges slightly
bili pretoki majhni, pozneje so se zaradi obilnej ih exceeded the discharges that are usual during that
padavin in talienja snega pove ali. V. manj em obsegu period. At the beginning of the month small discharges
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so poplavljale reke Ljubljanica, Krka, Mestinj ica,
Sotla in Dravinja. Ve jih odstopanj od mese nih
zna ilnih pretokov ni bilo. Najmanj i pretoki v mesecu
so bili v povpre ju deset odstotkov manj i kot v
primerjalnem dolgolethnem obdobju. Visokovodne
konice so bile le nekoliko nadpovpre ne za januar.

were recorded, whereas later during the month they
increased due to abundant precipitation and snow
melting. Minor floods were caused by the Ljubljanica,
Krka, Mestinj ica, Sotla and Dravinja rivers. There
were no major deviations from the typical monthly
discharges. The lowest monthly discharges were on
average 10 % lower compared to the multi-annual
reference period. The high-water peaks were slightly
above the January average.

SR =

Meritev pretoka na Radoljni 7. januarja 2009 (foto: arhiv ARSO)
Discharge measurement on the Radoljna stream on 7 January 2009 (Photo: Agency archives)

Vodnatost rek je bila februarja obilna. Pretoki so bili v
povpre ju 84 odstotkov ve ji kot navadno. K obilni
vodnatosti so najve prispevala pove anja pretokov od
7.do 9. februarja. Pretoki so bili veliki v ve jem delu
dr ave. Na pojav velikih pretokov je mo no vplivalo
talienja snega. Ve rek je prestopilo bregove.
Poplavljale so Ljubljanica, Krka in ve ina manj ih rek v
severovzhodnem delu dr ave ( avnica, Rogatnica,
Pesnica), katerih pretoki so imeli ob visokovodnih
konicah tudi 10- in ve letno povratno dobo. Marca je
bila vodnatost rek 30 odstotkov ve ja kot v dolgoletnem
primerjalnem obdobju. Sicer so bili pretoki ve ji del
meseca majhni, vendar sta dva porasta pretokov, od
katerih je bil predvsem drugi 30. in 31. marca zelo
velik, povpre no mese no vodnatost pove ala nad
dolgoletno povpre je. Visokovodne konice pretokov ob
koncu meseca so bile v povpre ju skoraj enkrat ve je
kot navadno v tem mesecu. Od 40 do 200 mm
padavin, katerih koli ina je bila manj a v najbolj
vzhodnih delih dr ave, je povzro ila mo an porast
pretokov rek. Od ve jih rek so poplavijale Vipava,
Ljubljanica, Grada ica, Dravinja v spodnjem toku,
Rogatnica in Kolpa. Najbolj je poplavijala Vipava.
Povratna doba visokovodne konice pretoka na Vipavi v
Mirnu 378 m®/s je imela 50- do 100-letno povratno
dobo. Najve  kode so poplave naredile na Vipavskem
in Gori kem.

In February the river stages were abundant. On
average, discharges were 84 % higher than usual. The
increase of discharges from 7 to 9 February mostly
contributed to the increased water stages. The
discharges were high in most parts of the country. The
occurrence of high discharges was mainly the result of
the snow cover melting. Many rivers breached their
banks. The Ljubljanica and Krka rivers and most of the
small rivers in the northeast of the country ( avnica,
Rogatnica, Pesnica) flooded. At high-water peaks, their
discharges achieved a 10-year and multi-annual return
period. In March the water stages were 30% above
the multi-annual reference period. For most of the
month, the discharges were low; however, they
increased two times, in particular on 30 and 31 March,
which caused the average monthly water stage to
exceed the multi-annual average. By the end of the
month, high-water peaks were almost twice as high as
the usual high-water peaks in March; 40 to 200 mm of
precipitation, of which the lowest quantity was recorded
in the eastern-most parts of the country, caused a
strong increase in the discharge of the rivers. Floods
were caused by larger rivers, such as the Vipava,
Ljubljanica, Grada ica, the Dravinja in its lower reach,
Rogatnica and Kolpa. The strongest flood was caused
by the Vipava river. The high-water peak discharge on
the Vipava river in Miren reached 378 mi/s, which
means a discharge level with a 50- to 100-year return
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period. The flood caused most damage in the Vipava
valley and the Gori ka region.

Poplavljanje Vipave pri Dornberku 30. marca 2009 (foto: ARSO)
The flood caused by the Vipava river near Dornberk on 30 March 2009 (Photo: Agency archives)

V celoti gledano je bil april nadpovpre no vodnat
mesec. Pretoki so bili 24 odstotkov ve ji kot navadno v
aprilu. K nekoliko ve ji aprilski vodnatosti so prispevali
visoki pretoki rek v za etku meseca in ve ja vodnatost
rek, ki se napajajo v visokogorju. Vodnatost je
pove evalo tudi taljenje snega. Pretoki rek v vzhodnem
delu dr ave so bili manj i kot drugje. Po zvi anju
pretokov v za etku maja se je vodnatost ve ji del
meseca zmanj evala. Pretoki so bili maja v povpre ju
20 odstotkov manj i od povpre nih majskih pretokov
primerjalnega obdobja. Najve vode je preteklo po
Dravi in Muri ter Savi v zgornjem in srednjem toku.
Pretoki v ju nem delu dr ave so bili tudi ve kot
polovico manj i kot navadno v maju.

Junija so bili pretoki rek manj i kot v primerjalnem
obdobju. V ju nem delu dr ave so bili pretoki polovico
manj i kot navadno, v severnem delu dr ave pa
povpre ni ali ve ji kot navadno. Mura je poplavijala
znotraj visokovodnih nasipov. Ve krat so se mo neje
pove ali pretoki manj ih vodotokov. Julija ni bilo ve jih
odstopanj od dolgoletnih povpre nih pretokov. Po
rekah je v celoti preteklo 11 odstotkov ve vode kot
navadno v juliju. Najmanj i pretoki v mesecu so bili
povpre ni, kar ka e na to, da ve dnevnih su nih
obdobij ni bilo. Porasti pretokov so bili ve inoma
majhni. Avgusta se je vodnatost rek zmanj ala.
Pretoki rek so bili najmanj i na kra kih rekah Ljubljanici
in Krki. Ve kot polovico manj vode kot navadno je
preteklo po koritih So e in Vipave. V severovzhodnem
delu dr ave so bili pretoki ve ji kot v dolgoletnem
avgustovskem obdobju. September je bil hidrolo ko
suh mesec. Po strugah slovenskih rek je v povpre ju
preteklo 30 odstotkov manj vode kot navadno. Oktober
je bil zelo malo vodnat. V povpre ju je po rekah
preteklo le 35 odstotkov tiste koli ine vode, ki je sicer

Overall, April had above average water stages. The
discharges were 24 % higher than the usual discharges
in April. High river discharges at the beginning of the
month and higher water stages of rivers recharged in
the high mountain area, contributed to slightly higher
river stages. The river stages also increased due to the
melting of the snow cover. River discharges in the
eastern part of the country were smaller than in other
parts. After the increase in the river discharges in May,
the water stages decreased for most of the month. On
average, discharges were 20% lower compared to the
multi-annual reference period in May. The highest
water discharges were recorded on the Drava and
Mura rivers, and on the Sava river in its upper and
middle reaches. In the southern part of the country, the
discharges were more than 50% lower than usual in
May.

In June, the river discharges were lower than in the
reference period. In the southern part of the country,
the discharges were 50% lower than usual, whereas
the northern part of the country had average
discharges or higher discharges than usual. The Mura
river flooded within the flood embankments. The
discharges of smaller rivers and streams strongly
increased. In July, there were no major deviations from
the multi-annual discharges. The total river discharge
was 11% higher than usual in July. The lowest
discharges were average, which indicates that there
were no draught periods lasting several days. The
discharges increased slightly. In August, the river
stages decreased. The lowest river discharges were
recorded on the Ljubljanica and Krka karst rivers. The
river discharges on the So a and Vipava rivers were
more than 50 % lower than usual. In the north-eastern
part of the country, the discharges were higher
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obi ajna v mesecu oktobru. Pretoki so se ve inoma
zmanj evali, pove anja pretokov so bila majhna.
November je bil etrti zaporedni hidrolo ko suh
mesec. Po rekah je preteklo le 55 odstotkov obi ajne
koli ine vode za november. Decembra so padavine in
delno taljenje v dneh od 23. 12. 2009 do 27. 12. 2009
povzro ili eno ve jih povodenj v zadnjih letih.
Poplavljale so reke in jezera. Pojavljali so se zemeljski
zdrsi in plazovi. Povoden;j je prizadela ve ji del dr ave,
izvzet je bil le njen severovzhodni del. V petih dneh je
ponekod padlo nad 500 mm, v alpskem svetu in na
dinarski pregradi pa ve inoma nad 200 mm padavin.
Na obmo ju Kobarida, Bovca, Vogla in So e je 24-urna
vi ina padavin 25. decembra presegla 200 mm.
Poplavne konice na rekah so se pojavijale v dveh
povezanih poplavnih obdobjih. V prvem obdobju
23.12.2009, ko se je stalila tudi sne na odeja v
ni inah, debela do 15cm, so poplavijale predvsem
reke v zahodnem in osrednjem delu, v drugem obdobju
25.12. 2009, ko so bile poplavne konice najvi je, pa
tudi v ju nem delu dr ave. Rekordni pretok v
dolgoletnem primerjalnem obdobju je imela So a v
Solkanu 2290 m%s. Pretoki Save v celotnem toku,
Vipave, Save Bohinjke in Save Dolinke, Kolpe, Sel ke
Sore, Tr i ke Bistrice so imeli pet- in ve letne povratne
dobe pretokov. lzredno visoka je bila tudi gladina
Bohinjskega jezera, ki je bila s 332 cm le 58 cm ni ja
od najvi je do tedaj izmerjene vi ine.

Podrobneje so hidrolo ke razmere na rekah po
posameznih mesecih leta 2009 opisane v mese nih
biltenih Agencije Republike Slovenije za okolje.

So av maju (foto: Janez Polajnar)
So ain May (Photo: Janez Polajnar)

compared to the multi-annual reference period
(August). September was a hydrologically dry month.
The average discharges of Slovenian rivers were 30%
lower than usual. In October, the river stages were
very low. On average, the discharges recorded were
only 35% lower compared to the quantities of water,
which are usual for October. Discharges, however,
mostly decreased and only increased to a small extent.
November was the fourth successive hydrologically
dry month. The recorded river discharges reached only
55% of the quantities that are usual for November. In
December, precipitation and the melting of snow (in
particular from 23 December to 27 December) caused
one of the major floods in Slovenian history. Rivers and
lakes flooded. Landslips and landslides occurred. The
flood affected most part of the country, with the
exception of its north-eastern part. During five days,
some parts of the country received 500 mm of
precipitation, while in the Alps and on the Dinaric
barrier 200 mm of precipitation were recorded. In the
area of Bovec, Kobarid, Vogel and So a the 24-hour
precipitation level exceeded 200 mm on 25 December.
Flood peaks on rivers occurred during two connected
flooding periods. In the first period, i.e. from 23
December 2009 onwards, when the up to 15 cm thick
snow cover in the lowland areas melted, mostly the
rivers in the western and central parts of the country
flooded, whereas in the second period, i.e. from 25
December to 27 December 2009, when the flood peaks
were the highest, floods also occurred in the south of
the country. A record discharge in the multi-annual
reference period was recorded on the So a river in
Solkan with 2290 mi/s. The discharges of the Sava
river in its upper, middle and lower reaches, the
discharges of Vipava, Sava Bohinjka and Sava
Dolinka, Kolpa, Sel ka Sora and Tr i ka Bistrica had
five- to multi-annual return periods. The level of Lake
Bohinj was also extremely high. With its level of
332cm, it was only 58 cm lower than the highest
recorded level to date.

The hydrological conditions on rivers in individual
months of the year 2009 are described in detail in the
monthly bulletins of the agency.

Poplavljanje reke Save 25. in 26. decembra v spodnjem toku
The flooding of the Sava river on 25 and 26 December in its
lower reach
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VISOKE VODE REK IN POPLAVE

Janez Polajnar

Dve leti po katastrofalni hudourni ki povodnji smo v
Sloveniji med bo i nimi prazniki leta 2009 do ivel
obse nej o povodenj, ki je na sre o povzro ila le
gmotno kodo. Leta 2009 so bile visoke vode
razporejene ez vse leto. Zaradi taljenja snega in
izdatnih padavin so bile visoke vode e marca,
obse nej a povodenj je bhila konec decembra. V
poletnih mesecih so nastale hudourni ke poplave.
Reke so poplavile tudi na obmo jih, na katerih je ta
pojav redek. Leta 2009 so Reka, Vipava, Pesnica,
So a, Sava v Zasavju in Bistrica v Bohinjski Bistrici ter
gladina Bohinjskega jezera dosegle do zdaj najvi je
izmerjene vrednosti pretokov in vodostaja v
opazovalnem obdobju ali se jim pribli ale, kar dokazuje
silovitost vremenskih pojavov in poplav v tem letu.

Leta 2009 je bilo skupno 107 pojavov visokih voda, ko
so reke na vodomernih postajah presegle opozorilne
pretoke, gladina morja na mareografski postaji pa
opozorilne vodostaje, ter ob tem poplavile. Leta 2009 je
bilo tevilo teh pojavov ve je kot obi ajno, razporejeni
so bili ez vse leto. Najve visokih voda na vodotokih je
bilo ob bo i ni povodnji decembra (18), obse nej e
poplave so bile marca (14), hudourni ke poplave
avgusta (12), februarja (11), junija, julija in januarja (6),
septembra (3), aprila (2), maja (1), le oktobra in
novembra ni bilo visokih voda. Morje je poplavilo ni je
dele obale osemindvajsetkrat: decembra osemkrat (8),
februarja sedemkrat (7), novembra petkrat (5), marca
trikrat (3), junija dvakrat (2), po enkrat pa januarja,
aprila in septembra (slika 1). Leta 2009 so bili na
vodomernih postajah na Reki, Pesnici, Savi, Bistrici in
So iizmerjeni rekordni pretoki v opazovalnem obdobju.

Leta 2009 so po podatkih oddelka za hidrolo ko
prognozo in Republi kega centra za obve anje na
obmo ju Slovenije reke, potoki, hudourniki in morje
skupno 107-krat prestopili bregove in morsko obalo.
Morje se je 28-krat razlilo po ni jih delih obale, ve je
reke potoki in hudourniki 79-krat. Reke so poplavljale
na obmo jih vsakoletnih poplav, pa tudi na obmo jih,
na katerih poplave niso pogoste. Obse nej e poplave
kot navadno so bile februarja ob Reki v okolici llirske
Bistrice, marca ob Vipavi med Dornberkom in Mirnom,
junija ob reki Muri in njenih pritokih, avgusta ob
Pesnici, decembra pa ob So i, Idrijci, Vipavi, Savi
Bohinjki s pritoki in ob Bohinjskem jezeru, Savi v
srednjem in spodnjem toku, zaradi poplavljanja morja
tudi ob slovenski obali.

Lata 2009 je poplavijanje rek in morja povzro ilo
gmotno kodo na stanovanjskih in gospodarskih
objektih, prometnicah, vodni infrastrukturi in na
kmetijskih povr inah. V preglednici 1 so prikazani reke
in nekateri potoki, ki so poplavljali leta 2009, ter
poplavijanje morja ob slovenski obali. Poplavljanje
manj ih potokov in hudournikov v preglednici ni
prikazano.

RIVER HIGH WATERS AND FLOODS

Janez Polajnar

Two years after the catastrophic torrential flood,
Slovenia faced another extensive flood during the 2009
Christmas holidays which, however, only caused
material damage. In 2009 high waters were distributed
throughout the year. The snow melting and abundant
precipitation caused high waters in March; another
extensive flood occurred at the end of December.
During the summer months, torrential floods occurred.
Rivers also flooded in areas in which floods usually do
not occur. In 2009 the rivers: Reka, Vipava, Pesnica,
So a, Sava in the Zasavje region, Bistrica in Bohinjska
Bistrica and the level of the Bohinj Lake reached the
highest or nearly the highest discharges and water
stages in the reference period. This proves the
extremeness of weather phenomena and floods during
that year.

In 2009, high waters were recorded on a total of 107
occasions, when the rivers at water gauging stations
exceeded critical discharge levels and the sea level at
the mareographic station exceeded critical water levels
and in most cases flooded. In 2009, the number of
these occurrences was higher than usual, and they
were equally distributed throughout the year. Most high
waters occurred during the Christmas flood in
December (18), extensive floods also occurred in
March (14) and torrential floods in August (12); in
February, high waters were recorded on 11 occasions,
in June, July and January on six occasions, in
September on three occasions, in April on two
occasions and in May on one occasion. Only in
October and November did no high waters occur. The
sea flooded the low-lying parts of the coast twenty-
eight times: 8 times in December, 7 times in February,
5 times in November, 3 times in March, 2 times in June
and once in January, April and September (Figure 1).
In 2009, the water gauging stations on the Reka,
Pesnica, Bistrica and So a rivers recorded record
values of discharges in the reference period.

According to the statistics of the hydrological
forecasting service and the Notification Centre of the
Republic of Slovenia, the rivers, streams, torrents and
the sea flooded on 107 occasions. The sea spilled over
the low-lying parts of the coast 28 times, while larger
rivers and streams flooded 79 times. The rivers flooded
in the areas of the usual annual floods, but also in the
areas where foods are not common. More extensive
floods than usual occurred in February along the Reka
river in the region of llirska Bistrica, in March along the
Vipava river between Dornberk and Miren, in June
along the Mura river and its tributaries, in August along
the Pesnica river, in December on the So a, Idrijca,
Vipava rivers, on Sava Bohinjka and its tributaries and
along Lake Bohinj, the Sava river in its mid- and lower
reaches, and also along the Slovenian coast due to the
flooding of the sea.
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Preglednica 1: Visoke vode in njihovo razlitje leta 2009 (ARSO, CORS, razlitie manj ih potokov in hudournikov ni upo tevano)
Table 1: High water levels and their spillage in 2009 (the Agency, CORS, the spillage of smaller streams and torrents was not
taken into account)

—
[¢)
o

jan mar | apr | maj | jun jul avg | sep okt | nov | dec

Rogatnica
Mestinj ica
Ljubljanica
Krka
Dravinja
Sotla
Reka
Bistrica, llirska Bistrica
Kolpa
avnica

Pesnica
Vipava X X X
Lijak X
Branica
Grada ica
| ica
Horjul ica
Sava
Sava Dolinka X
Sava Bohinjka
Tr i ka Bistrica
Savinja
Branica X
Sora X
Poljanska Sora X
Idrijca
Loga ica X
manj i hudourniki na tajerskem
smaller torrents in  tajerska
Mura X X X X
Drava X
Ku nica X
Ledava X X
potok Bistrica
Bistrica stream
hudourniki na Koro kem
torrents in Koro ka
Gru ena X
hudourniki v okolici Ljubljane
torrents in Ljubljana area
hudourniki v Podravju
torrents in Podravje

ite ki potok
Ho ki potok
Vokarski potok
Jakovski potok
Ku nica
Gobov ica
morje ob slovenski obali XXXX XXXX | XXXX

. X XXX X XX X
sea at Slovenian coast XXX X XXXX

x
x
x

XXX | X | X | X

XXX X [X XX |X|X|X|X

x

x

X | X | X | X

X | X | X | X |X

x
x

XX [X | X |[X|X

Rivers and sea flooding caused major material
damage on residential and commercial buildings,
traffic routes, water infrastructure and farmland. Table
1 shows the rivers and streams that flooded in 2009
and the sea flooding in Slovenian coastal areas. The
table does not show the flooding of smaller streams
and torrents.
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Slika 1:
slovenski obali leta 2009

tevilo prese enih opozorilnih pretokov slovenskih rek na opazovanih vodomernih postajah in gladine morja ob

Figure 1: Number of exceeded critical water levels of Slovenian rivers at the observed water gauging stations and sea levels at

the Slovenian coast in 2009

Opis nekaterih najvi jih in rekordno visokih

vod leta 2009

Visoka voda Reke 3. februarja 2009

Zaradi mo nega ju nega vetra v vi inah in juga na
Jadranu je na obmo ju Gorskega kotarja, Sne nika in
na obmo ju llirske Bistrice 2. in 3. februarja mo no
de evalo, drugod po dr avi pa sne ilo. Na obmo ju
llirske Bistrice je v 24 urah padlo pribli no 150 mm
de ja, v zaledju Reke krajevno e ve .

Reka je 3. februarja e dopoldan mo no narasla in
sredi dneva za ela poplavljati v zgornjem toku v okolici
Trp an. ez dan se je visokovodni val pomaknil v
spodnji tok, Reka je poplavljala na obmo jih
vsakoletnih poplav in obmo jih, na katerih poplave niso
pogoste.

Na vodomerni postaji Trnovo je 3. februarja 2009 ob
17. uri vi ina vode dosegla 652 cm in pretok 205 m?s.
Izmerjen vodostaj na tem mestu je bil drugi najvi jih v
zadnjih 20 letih. Leta 1992 je dosegel 665 cm.

Visoka voda Vipave 30. marca 2009

V dveh dneh med 29. in 30. marcem 2009 je v Sloveniji
padlo od 40 mm do ve kot 200 mm padavin. Najve
padavin je bilo v zahodnem delu dr ave, na Vojskem
180 mm, vendar so reke povsod po dr avi mo no
narasle.

Najve ji pretok je imela reka Vipava. V zgornjem toku
je 30. marca na vodomerni postaji Vipava ob 13. uri
dosegla vodostaj 230 cm in pretok 58,5 m®/s z dveletno

Description of some highest and record high
waters in 2009

High waters on the Reka river on 3 February
2009

Due to the strong south wind blowing in higher regions
and the Sirocco wind blowing on the coast, in the
regions of Gorski Kotar, Sne nik and llirska Bistrica,
heavy rainfalls occurred on 2 and 3 February. Other
parts of the country received snowfalls. Around llirska
Bistrica, approximately 150 mm of rain fell within 24
hours and even more locally in the interland of the
Reka river.

On 3 February the water level of the Reka river
strongly increased. In midday, it started to flood in the
upper reach near Trp ane. During the day, the high-
water wave moved to the lower reach and the Reka
river flooded in the area of the usual annual floods as
well as in areas where floods are not common.

On 3 February 2009 at 17.00, the water level at
gauging station Trnovo reached 652cm and a
discharge of 205 mi/s. The measured water level at
that station was the highest water level in the last 20
years. In 1992, it reached 665 cm.

High waters on the Vipava river on 30 March
2009

Within two days, i.e. on 29 and 30 March 2009,
Slovenia received from 40 mm to more than 200 mm of
precipitation. The highest level of precipitation was
recorded in the western part of the country (Vojsko
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povratno dobo. Nekaj ni je, pri Ajdov ini, je zaradi
mo nega dotoka potoka Hubelj na vodomerni postaji
Dolenje ob 14. uri dosegla najvi ji vodostaj 353 cm in
pretok 211 m*/s z 10-letno povratno dobo. V spodnjem
toku na vodomerni postaji v Mirnu sta bila 30. marca
izmerjena vodostaj 671 cm in pretok 377 m*/s s 50- do
100-letno povratno dobo. Voda je pri tem preplavila
hi ico vodomerne postaje za 30 cm in na tem mestu
dosegla rekordno vi ino v opazovanem obdobju (slika
2).

Visoka voda Pesnice 4. in 5. avgusta 2009

Med 3. in 4. avgustom je na obmo ju Slovenskih goric
in Maribora ob krajevnih neurjih padlo med 130 mm in
185 mm padavin, na obmo ju Gori kega in Ptuja do
108 mm padavin.

Reke so mo no narasle, med njimi najbolj Pesnica in

avnica s pritoki. Pesnica je na vodomerni postaji
Ranca dosegla pretok s 50-letno povratno dobo 57,5
m?s (slika 3). V Go avi je zjutraj 4. avgusta presegla
oznako do zdaj najvi je izmerjene vode na tej
vodomerni postaji, ki je 520 cm. Na obmo ju med
Jur inci in Kungoto je bil zalit ve ji del doline Pesnice.
Poplavljali so tudi tevilni manj i vodotoki na tem
obmo ju, ki jih je narasla Pesnica zajezila. Poplavna
voda je segla tudi na obmo ja, na katerih ta pojav ni
pogost. Omenjeno obmo je je bilo 5. avgusta e vedno
poplavljeno.

received 180 mm of precipitation), and in general, the
rivers strongly increased throughout the country.

The highest discharge was recorded on the Vipava
river. On 30 March at 13.00, the Vipava river reached
in its upper reach at the Vipava water gauging station;
a water level of 230 cm and a discharge of 58.5 mi/s
with a two-year return period were recorded. At 14.00,
further downstream, near Ajdov ina, it reached the
highest water level 353 cm and a discharge of 211 mi/s
with a 10-year return period, mainly due to the strong
inflow of the Hubelj stream. In the lower reach, at water
gauging station Miren, the water level reached 671 cm
and a discharge of 377 mi/s with a 50- to 100-year
return period. The river flooded the water gauging
station, which was 30 cm under water, and on that site
it reached a record water level in the reference period
(Figure 2).

High waters on the Pesnica river between 4
and 5 August 2009

Between 3 and 4 August 2009, the regions of
Slovenjske Gorice and Maribor received 130 mm to
185 mm of precipitation during local storms, while the
Gori ko and Ptuj region received up to 108 mm.

The rivers rose rapidly. The most rapid water growth
was recorded on the Pesnica and  avnica rivers and
their tributaries. At the Ranca water gauging station,
the Pesnica river reached a discharge of 57.5 mi/s, i.e.
a discharge level with a 50-year return period (Figure
3). In the morning of 4 August, the water level recorded
in Go ava exceeded the highest level measured to
date at that station: 520 cm. In the area between
Jur inci and Kungota, the major part of the Pesnica
valley was covered by the flood water. Many other
smaller rivers and streams in the area also flooded,
which was the result of the impoundment of the
Pesnica river. The flooding water also reached the
areas where such occurrences are not common. On 5
August, this area was still flooded.

iy a

Slika 2: Vipava, vodomerna postaja Miren, levo ob majhni vodnatosti 25. aprila 2007, desno ob poplavi 30. marca 2009 (foto:

arhiv ARSO)

Figure 2: Vipava, water gauging station Miren, on the left: low river stage on 25 April 2007; on the right: flood on 30 March

2009 (Photo: Agency archives).
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Slika 3: Pesnica, vodomerna postaja Ranca, levo ob obi ajni vodnatosti 10. marca 2009, desno ob poplavi 4. avgusta 2009

(foto: arhiv ARSO)

Figure 3: Pesnica, water gauging station Ranca, on the left: usual water level on 10 March 2009, on the right: during the flood

on 4 August 2009 (Photo: Agency Archives).

Visoke vode So e, Save Bohinjke, Save v
Zasavju, visoka gladina Bohinjskega jezera 25.
decembra 2009

Ob boi ni povodnji med 25. in 26. decembrom so
zaradi taljenja snega in obilnih padavin najbolj narasle
reke s povirji v Julijskih in Kamnisko-Savinjskih Alpah.
Nekatere med njimi So a (sliki 4 in 5) v spodnjem toku
(vodomerna postaja Solkan, pretok 2290 m®/s), Sava v
Zasavju (vodomerna postaja Hrastnik, pretok 1888
m3/s), Bistrica pri Bohinjski Bistrici (vodomerna postaja
Bohinjska Bistrica, vodostaj je bil vi§ji kot 220 cm) so
dosegle rekordne, do zdaj najve je pretoke ali
vodostaje v opazovanem  obdobju.  Gladina
Bohinjskega jezera (vodomerna postaja sv. Duh,
vodostaj 332 c¢cm) je narasla za 3 m in se pribliala do
zdaj najvisji izmerjeni gladini 390 cm. Ve o0 hidroloskih
razmerah med povodnjijo preberite v e navedenih
lankih.

High waters of the rivers: So  a, Sava Bohinjka
and Sava in the Zasavje region, and the high
water level of the Bohinj Lake on 25 December
2009

During the Christmas flood between 25 and 26
December 2009, the water levels increased most on
the rivers with their headwaters in the Julian Alps and
the Kamnik—Savinja Alps due to snow melting and
abundant precipitation. Some of them, i.e. the So a
(Figures 4 and 5) in its lower reach (Solkan water
gauging station, discharge 2290 m3/s), Sava in
Zasavje (Hrastnik water gauging station, discharge
1888 m?3/s), Bistrica near Bohinjska Bistrica (Bohinjska
Bistrica water gauging station, the water level
exceeded 220 cm) reached record water levels and
discharges, the highest to date in the reference period.
The level of Lake Bohinj (Sv. Duh water gauging
station, water level 332 cm) rose by 3 m and reached
the highest level measured to date, i.e. 390 cm. Please
find more information on hydrological conditions in
other articles of this yearbook.

So a pri Trnovem, levo ob obi ajni vodnatosti julija 2009, desno ob poplavi 25. decembra 2009 (foto: J. Polajnar, T. Trobec)
So a at Trnovo, on the left: usual water level in July 2009, on the right: water level during the flood on 25 December 2009

(Photo: J. Polajnar, T. Trobec).
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