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Temperature

The SEECOF-30 outlook for the winter 2023/2024 in Serbia indicated normal-(30%
probability) to above-normal temperature in Serbia with 50% probability.

Climatological monitoring showed that the winter 2023/2024 was warm in the entire Serbia,
with above-normal temperature based on the tercile method (Figure A). The outlook for a warm
winter was correct.

Precipitation

According to the SEECOF-30 outlook for the winter 2023/2024, above normal precipitation
were indicated for Serbia with 50% probability.

Based on the climatological monitoring of precipitation, the winter of 2023/2024 was dry in
almost the entire Serbia whilst average precipitation sums were recorded in some parts of
central and northwestern Serbia (Figure B). The outlook above average winter precipitation
sums was incorrect for the entire Serbia.
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Figure A. Monitoring of the winter temperature
using tercile method compared to the 1991-2020
base period

Figure B. Monitoring of the winter precipitation
using tercile method compared to the 1991-2020
base period



Winter 2023/2024

Air Temperature (°C)

Station Rank* | Rank™ 33 50 66 Observed
value
(Blgéggggi 1 1 1.7 26 | 3.7 7.4
(1912312%62 ) 1 1 0.2 1.0 | 21 5.0
(?&ngg) 1 1 0.5 1.1 | 21 5.2
'(\i&\gi_zﬁgg 1 1 08 | 13 | 24 5.9
Z(lrgiglggzl;‘ 1 1 0.6 15 | 24 5.7
(ﬁa‘ggoczig 1 1 0.3 14 | 21 5.6
Bana(tlsglgg_lzf)?gl;lovac 1 1 05 15 2.2 55
('1‘9(52!)2% 1 1 15 | 21 | 31 6.5
Srem(sllggls_l\zf(l)iztggovica 1 1 06 | 13 | 23 5.0
(}g?éjfo\é% 1 1 1.2 1.9 | 2.8 6.0
K(rlggst_lzjgz\é)ac 1 1 1.2 22 | 2.8 6.2
Smederevska
Palanka 1 1 1.0 19 | 28 5.8
(1939-2023)

Veli(ll‘g"z ggg‘gme 1 1 04 | 15 | 22 4.9
((iggsi_z\ofzg)‘ 1 1 33 | 28 | 20 1.6
('1\'93925'22) 1 1 07 | 14 | 19 5.7
5;?(}'2%% 1 1 20 | -12 | -05 2.8
(1834?;&%) 1 1 34 | 25 | -16 1.6
(Egzzggg) 1 1 -1.0 | 00 | 07 3.4
Egrzeégg;/s? 1 1 11 | 18 | 24 5.9
*flgfga%g;f 3 2 50 | -43 | -36 -1.1

K(lllgsszl_lzfglga 1 1 04 | 13 | 20 5.0
Iégzgsgc\)/zg)c 1 1 0.8 19 | 24 5.6




Suprija 1 1 06 | 17 | 22 5.8
o 1 1 12 | 21 | 29 5.9
Leskovac 2 1 05 | 15 | 22 47
Lajecar 1 1 01 | 07 | 12 46
Dimitrovgrad 2 1 | 03 | 06| 15 4.0
oange 2 1 05 | 14 | 22 47

“Rank —period of stations work (warmest season)
“Rank — 1991-2024 period (warmest season)

Winter 2023/2024 Precipitation sums (mm)
Station Rank* | Rank™ 33 50 66 Observed
Value
Eg;ggggﬁ 21 5 139.2 | 155.4 | 168.8 79.1
(191221_121()623) 30 12 95.9 |114.7 | 1332 95.0
(?&ngg) 32 11 | 1076 |116.0 | 132.8 103.9
'(\11%{230?3? 16 7 116.0 | 127.7 | 146.7 79.7
Z({QEZQJZ%';;)” 19 7 110.7 | 122.9 | 140.6 83.0
(ﬁiziggogg 23 7 1006 |112.6 | 126.7 84.7
Ba”a(tlsgﬂ_ggsr)'ovac 12 7 | 1083 | 1243|1436 69.7
('1‘9%22)2% 9 2 171.7 | 205.5 | 209.6 101.0
Srem(sl‘ggls_'\zfc')izgovma 32 12 | 103.7 | 124.9 | 137.9 111.2
(\1@('512632% 9 4 140.8 | 162.2 | 181.4 100.2
K(fl";‘gsl_izié‘gc 9 6 118.8 | 127.2 | 1424 66.4
Smederevska
Palanka 16 7 124.0 | 1445 | 165.6 95.3
(1926-2023)
Veli(11<902 ggggﬁte 22 11 | 1103 |142.8 1623 100.4




Crni Vrh

Crni Vit 5 4 127.6 | 160.5 | 183.1 84.8
(fl\'gigggizg) 4 3 108.4 | 163.1 | 206.9 49.2
55?&‘2%832 18 7 | 2043 |229.6 | 237.8 156.6
(fgzif\zi% 25 8 1435 | 170.7 | 1925 117.3
(Egéggg) 13 6 1226 | 155.7 | 171.1 93.0
gfégg;’g? 5 3 127.3 | 142.5 | 163.6 80.9
ﬁg‘%?%gy 30 12 | 156.1 |207.8 | 2545 189.7
K(lfgzsslfzfg';)ia 15 9 1235 |150.9 | 175.8 90.7
lég;f%%f 8 4 121.8 | 137.7 | 163.4 75.1
(%ggg(')lzg 11 6 136.7 | 159.6 | 176.9 84.5
(192';'_25523) 15 8 117.7 | 142.4 | 163.1 88.6
l(—;g';g(‘)’g)c 15 5 134.0 | 153.8 | 174.9 90.6
(fgé;{;ezcogg) 3 2 102.6 | 140.1 | 158.2 51.5
Di@gigggggggad 22 7 | 1184 | 13031713 91.0
Vranje 32 10 | 121.1 | 1334|1543 115.7

(1926-2023)

“Rank —period of stations work (lowest seasonal precipitation)

“Rank — 1991-2024 period (lowest seasonal precipitation)




Country

Seasonal temperature

DJF

Seasonal precipitation

DJF

Observed

SEECOF-30 climate
outlook for
temperature

Observed

SEECOF-30 climate outlook
for precipitation

High Impact Events

Serbia

)

Above
normal in
entire
Serbia

Above-normal
(20, 30, 50)

in entire Serbia

Below
normal in
almost entire
Serbia

Above-normal
(20, 30, 50)

in entire Serbia

« THE WARMEST winter since
1951 and dry in most of Serbia

+» Record breaking mean, mean
maximum and mean minimum
winter air temperature in most
of Serbia

+¢* The absolute winter maximum
air temperature record was
exceeded in Valjevo on
December 2nd, reaching 25.6 °C

++» One summer day was recorded
in Valjevo, Kragujevac and
Kraljevo

+» Two heat waves were registered
in most of Serbia

+» Record low number of ice days
at Crni Vrh, Zlatibor and
Sjenica

+¢ Record low number of frost days
at Crni Vrh and Kopaonik

++ Record low number of days with
snow cover in Kursumlija

+¢ 3rd driest winter for Zajecar,
4th driest for Negotin, 5th driest
for Kraljevo and Crni Vrh

+» Record breaking winter
sunshine duration in Kikinda,
Krusevac and Kraljevo




Analysis of winter season 2023/2024 for Serbia relative to the 1991-2020 base
period

The warmest and dry winter (Figure 1) with the record-breaking mean seasonal air
temperature significantly above the normal® and precipitation sums below the average.

Serbia - Winter
reference period 1991-2020.
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Figure 1. Assessment of mean air temperature and precipitation for winter in Serbia based on the accompanying
terciles relative to the 1991-2020 base period

1 Term normal refers to climatological standard normal, that is, the average value of a particular climate event, calculated for
the period from 1 January 1991 to 31 December 2020



Temperature

Winter 2023/2024 ranks as the warmest for Serbia (Figure 2) since 1951, with the mean winter
air temperature of 4.8 °C, which is +3.9 °C higher than the normal. The winter 2024 with the
air temperature of 7.4 °C and anomaly of +4.5 °C ranks as the warmest winter for Belgrade
since 1888. Record breaking mean, mean maximum and mean minimum winter air temperatures

were registered in most of Serbia (Table 1).
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Figure 2. Rank of twenty warmest and coldest winter seasons in Serbia for the 1951-2024 period

Anomaly of mean seasonal temperature relative to 1991-2020 base period
Belgrade - 1888-2024 period

2024

1 2 3
2024 | 2007 | 2023 | 2021 | 2014 | 2016 | 1998 | 2020 | 2001 | 1951 | 1977
454 | 349 | 298 | 260 | 256 | 242 | 2.36 | 2.34 | 2.10 | 2.06 | 2.05

1910 | 1936 | 1902 | 2022

74 | 64 | 59 | 55 | 54 | 53 | 52 | 52 | 50 | 49 | 49

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Figure 3. Rank of the warmest winters in Belgrade for the 1888-2024 period
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Table 1. Record breaking mean (Ta), mean maximum (Tamax) and mean minimum (Tamin) winter air

temperatures
. Ta (°C) . Tamax (°C) revious year of Tamin (°C) revious year of
STATION periodof |\ \\gr | PreviousTa | yearof Ta | -\ \rep pTamax Tamax | WINTER pTamin Tamin
observations maximum maximum ) ; . ¥
2024 2024 maximum maximum 2024 maximum maximum

PALIC 1946-2023 5.0 4.3 2007 9.6 8.2 2007 1.0 - -
SOMBOR 1942-2023 5.2 4.9 2007 10.3 9.4 2007 1.1 - -
NOVI SAD 1949-2023 59 4.9 2007 11.0 9.4 2007 1.7 13 2007
ZRENJANIN 1944-2023 5.7 5.0 2007 10.5 8.9 2007 1.7 1.6 2007
KIKINDA 1949-2023. 5.6 4.5 2007 10.1 8.5 2023 1.6 1.1 2007
B. KARLOVAC 1986-2023 B15) 4.6 2023 10.6 8.8 2023 1.7 14 2007
LOZNICA 1953-2023 6.5 5.8 2007 12.1 10.9 2007 2.1 1.9 2007
S. MITROVICA 1926-2023 5.0 4.6 2007 10.7 915) 2007 0.7 - -
VALJEVO 1927-2023 6.0 5.2 2007 12.4 11.1 2007 1.0 0.9 1951
BEOGRAD 1888-2023 74 6.4 2007 11.8 10.0 2007 3.9 3.4 2007
KRAGUJEVAC 1926-2023 6.2 5.3 2007 12.2 10.5 2007 15 14 1951
S. PALANKA 1940-2023 5.8 5.3 2007 114 10.2 2007 1.2 - -
V. GRADISTE 1927-2023 4.9 4.2 2007 10.1 8.8 2007 0.6 - -
CRNI VRH 1967-2023 1.6 1.0 2007 5.1 4.2 2007 -1.1 -1.6 2007
NEGOTIN 1928-2023 5.7 5.6 2007 10.8 10.1 2007 1.2 - -
ZLATIBOR 1951-2023 2.8 2.3 2014 6.8 = - -0.4 -1.0 2014
SJENICA 1947-2023 1.6 15 1951 7.5 6.7 2016 -3.2 - -
POZEGA 1953-2023 34 2.7 2007 10.2 7.9 2007 -14 - -
KRALJEVO 1927-2023 5.9 4.6 2007 11.5 9.4 2007 1.1 0.9 1951
KOPAONIK 1950-2023 -1.1 - - 2.5 - - -4.1 - -
KURSUMLIJA 1953-2023 5.0 3.9 2007 11.4 9.8 2007 0.0 -0.2 1955
KRUSEVAC 1931-2023 5.6 4.9 1951 11.7 9.7 2023 0.6 - -
CUPRIJA 1949-2023 5.8 4.5 2023 11.7 9.7 2007 1.2 0.9 1951
NIS 1926-2023 5.9 5.4 1951 115 10.8 1951 13 - -
LESKOVAC 1949-2023 4.7 - - 11.1 10.3 1951 -0.2
ZAJECAR 1930-2023 4.6 4.6 2007 11.2 10.7 2007 -0.9
DIMITROVGRAD | 1946-2023 4.0 - - 10.1 9.2 2023 -0.8
VRANJE 1927-2023 4.7 - - 10.3 9.2 2023 -0.1

Mean seasonal winter air temperature ranged from 3.4 °C in Pozega to 7.4 °C in Belgrade, and
on the mountains from —1.1 °C at Kopaonik to 2.8 °C at Zlatibor (Figure 4).

Departure of the mean winter seasonal air temperature from the normal ranged from +3.3 °C in
Vranje and Leskvocac to +4.5 °C in Belgrade, and on the mountains from +2.9 °C at Kopaonik
to +4.1 °C at Crni Vrh (Figure 5).

Based on the percentile method, mean seasonal winter air temperature was in the extremely
warm category in almost entire Serbia, apart from Kopaonik where it was in a very warm
category (Figure 6).

Based on the tercile method, mean winter seasonal air temperature was in the warm category in
entire Serbia (Figure 7).

In the appendix are graphs showing 15 warmest years since record keeping began for the
stations: Negotin, Novi Sad, Kraljevo, Kragujevac, Nis, Zlatibor and Veliko Gradiste.
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The highest winter air temperature of 25.6 °C was measured in Valjevo on December 2, thereby
breaking the previous record of 25.4 °C set on February 25, 2008. Besides Valjevo, one summer
day, with the maximum daily air temperature above or equal to 25 °C, was also registered in
Kragujevac and Kraljevo.

Number of ice days, with the maximum daily air temperature below 0 °C, ranged from 1 in
Sombor and Kraljevo to 5 in Banatski Karlovac, Loznica, Veliko Gradiste and Pozega. On the
mountains, their number ranged from 6 in Sjenica to 24 days at Kopaonik. Number of ice days
was significantly below the winter average in entire Serbia (Figure 8), 8 to 15 days below the
winter average, and on the mountains up to 24 days below the average. Record low number of
ice days was registered during winter, in Sjenica (6 days), Crni Vrh (19 days) and Zlatibor
(10 days).

The lowest winter air temperature of —20.0 °C was measured in Sjenica on January 22.

Number of frost day, with the minimum daily air temperature below 0 °C ranged from 18 days
in Belgrade to 63 days in Pozega, and on the mountains from 49 at Zlatibor to 72 at Kopaonik.
Record low number of frost days was registered at Kopaonik and Crni Vrh (50 days).
Number of frost days was significantly below the winter average in entire Serbia, from 9 to 26
days below the average (Figure 9).

In the lowland, there were up to 4 days with severe frost, with the minimum daily air
temperature below —10 °C, from 2 to 9 days below the average, and up to 10 on the mountains
(Kopaonik, Figure 10) which is significantly below the winter average (from 12 to 19 days
below the average).
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Figure 8. Deviation of the number of ice days from Figure 9. Deviation of the number of frost days from
the normal the normal
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In Belgrade, warmer periods, with air temperature above the multiannual average, were
registered at the beginning of December, beginning of the second decade and during the second
half of December, in the first half, in the middle and end of January, as well as throughout entire
February. Colder periods, with the air temperature below the multiannual average, were
registered in the middle of the first decade of December, as well as beginning of second and
third decades of February (Figure 11).

Kopaonik Winter 2023/2024.
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Figure 10. Three—month course of the mean, maximum and minimum daily air temperature at Kopaonik
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Figure 11. Three—-month course of the mean, maximum and minimum daily air temperature in Belgrade
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Cold wave/ heat wave

During winter 2023/2024, two heat waves? affected most of the country (Table 2). The first heat wave lasted from 24 December 2023 to 6 January,
the second heat wave lasted from 3 to 12 February, in Valjevo from 22 to 28 February, in Pozega from 23 to 27 February, in Sombor from 15 to
20 February, and in Palic from 16 to 20 February. Cold wave® was recorded only in Sremska Mitrovica, lasting from 9 to 14 January.

Table 2.

HEAT / COLD WAVES IN SRBIA - WINTER 2023/2024

(reference period 1991-2020)
DECEMBER | JANUARY

-

EBRUARY

S[H‘ion/dﬁY 1f2f3fafs|6|7|8]o]o]11]|12]|13]|14a]15[16f[17[18[10|20|21|22]|23]24]25]26]27]28]29]30]31 1] 2|3|aflsfef7[8|9ofrw])11])12)13])14])15]|16]17|18[19f20|21|22|23|24|25]|26]|27]|28]|29|30f31|1|2f[3|afs5|6]| 7] 8] o]1o]11]|12]|13]1af15[16]17[18)10|20]21]22]23]24]25]26]27]28]29
PALIC wi ‘
SOMBOR
KIKINDA
BEYEJ \ \
ZRENJANIN
NOVI SAD i e ‘
SR. MITROVICA W vclvcvdvelvelv]
BEOGRAD ‘
LOZNICA www |
VALJEVO VWVWVWVW VWVWIVW| vvl/W
V. GRADISTE
SM. PALANKA
KRAGUJEVAC
KRALJEVO
POZEGA
ZLATIBOR ‘
CUPRIJA
KRUSEVAC wi fw ‘
NEGOTIN
ZAJECAR
CRNI VRH w
KOPAONIK ‘
SJENICA wiww |
NIS
VRANJE
DIMITROVGRAD
LESKOVAC
KURSUMLIJA
B. KARLOVAC Wb

W VERY WARM
VvC VERY COLD
EC EXTREMELY COLD

2 Heat wave, according to the percentile method, is a period of minimum five days with maximum daily air temperature is in the very warm and extremely warm categories
3 Cold wave, according to the percentile method, is a period of minimum five days with minimum daily air temperature is in the very cold and extremely cold categories



Precipitation

Winter 2023/2024 ranks as the 11" driest winter for Serbia (Figure 12) since 1951, the 3"
driest for Zajecar since 1926 (Figure 13), the 4™ driest for Negotin (Figure 14) as well as
the 5™ driest for Kraljevo (Appendix 11) and Crni Vrh (Appendix 12).
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Figure 12. Rank of the wettest and driest winter seasons for Serbia for the 1951-2024 period
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Figures 15, 16 and 17 show cumulative precipitation sums for Negotin, Zajecar and Belgrade

during winter, per months and relative to the average cumulative precipitation sums.
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Figure 15. Daily and cumulative precipitation sums for Negotin
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Cumulative precipitation sums in Zajecar

150
140 100%
130 /
120 /
110 /
__ oo —
IS
E w /
s /
S &
s /
s
g /
S 60
100%
I m— gl D 21 e
T / ..... Ll T 100% 100%
E /’; - i
20 /
10 {7 ( S T
y 4 A I
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25
December January February
mmm measured precipitation for the period December-January-February 2023, 2024
= cumulative precipitation for the period December-January-February 2023, 2024
== cumulative precipitation for January 2024
= cumulative precipitation for February 2024
e cumulative precipitation for a range December-January-February 1991-2020
= cumulative precipitation for January series 1991-2020
= cumulative precipitation for February series 1991-2020
Figure 16. Daily and cumulative precipitation sums for Zajecar
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Figure 17. Daily and cumulative precipitation sums for Belgrade

Total winter precipitation sums were below the average in entire Serbia. Precipitation sums
ranged from 49.2 mm in Negotin to 115.7 mm in Vranje, and in the upland from 84.8 mm at
Crni Vrhto 189.7 mm at Kopaonik (Figure 18). Precipitation sums in the percentages of normal
(Figure 19) ranged from 31% in Negotin (Figure 15) to 95% in Sremska Mitrovica, and in the
upland from 54% at Crni Vrh to 90% at Kopaonik.
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Figure 18. Spatial distribution of winter precipitation Figure 19. Spatial distribution of winter
sums based on data from 28 Primary meteorological, precipitation sums in percentage of normal

13 climatological and 23 rain gauge stations

Based on the percentile method, winter precipitation sums were in the dry category in most of
Serbia, and very dry in parts of western, central and eastern Serbia (Figure 20).

Based on the tercile method, precipitation sums were in the dry category in most of Serbia, and
in normal category in Sremska Mitrovica and Kopaonik (Figure 21).

The highest daily precipitation sum of 40.3 mm was measured at Kopaonik on December 15.

Number of days with precipitation of 0.1 mm and above ranged from 18 in Negotin to 38 in
Sombor, and on the mountains from 32 at Zlatibor to 41 at Kopaonik. The recorded number of
days with precipitation was 2 to 15 days below winter average (Figure 22), whereas Sombor
recorded 3 days above the winter average.

Number of days with snow cover ranged from 2 in Kikinda and Palic to 15 days in Valjevo. In
the hilly-mountainous regions, their number ranged from 30 in Sjenica to 87 at Kopaonik.
Number of days with snow cover was significantly below the normal in entire Serbia, apart
from Kopaonik. From 16 days below the average in Sremska Mitrovica and Belgrade to 41 days
below the average at Crni Vrh (Figure 23). Record low number of days with snow cover,
total of 6, in Kursumlija (the previous record of 7 days was set in winter 1951). On December
23, at Kopaonik maximum winter snow depth of 39 cm was recorded.
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Figure 20. Winter precipitation sums according to the Figure 21. Winter precipitation sums according to
percentile method the tercile method
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Figure 22. Deviation of number of days with Figure 23. Deviation of number of days with snow cover
precipitation of 0.1 mm and more from the normal from the normal

18



Sunshine duration (insolation)

In winter, sunshine duration ranged from 222.8 hours in Leskovac to 359.7 hours in Kikinda
(Figure 24). Record-breaking winter insolation was observed in Kikinda (previous record
of 335.8 hours was set in 1990), Krusevac observed 309.6 hours (previous record of 293.0
hours was set in 2014) and Kraljevo observed 308.3 hours (previous record of 294.2 hours was
set in 1990).

Compared to the normal for the 1991-2020 base period, sunshine duration ranged from 103%
at Crni Vrh to 156% in Krusevac (Figure 25).
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Figure 24. Insolation in hours Figure 25. Insolation in percentage of normal

19



Analysis of the winter season 2023/2024 for Serbia relative to the 1961-1990 base
period

Temperature

In winter, departure of the mean air temperature from the normal, for the 1961-1990 base period
ranged from +3.7 °C in Dimitrovgrad and Kopaonik to +5.5 °C in Belgrade (Figure 26).

Based on the percentile method, mean winter air temperature in entire Serbia was in the
extremely warm category (Figure 27).

Based on the tercile method, mean winter air temperature was above the average, in the warm
category across the entire country.
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Figure 26. Spatial distribution of mean winter air Figure 27. Spatial distribution of mean winter air
temperature anomaly from the 1961-1990 normal temperature according to the percentile method




Precipitation

Winter precipitation sums were below the average in most of Serbia relative to the normal for
the 1961-1990 base period, apart from Kopaonik. Precipitation sums ranged from 34% in
Negotin to 102% at Kopaonik (Figure 28).

Based on the percentile method, winter precipitation sums were in the dry and very dry category
in most of Serbia, extremely dry in easternmost regions, and normal category in parts of
northern, southwestern, southern and southeastern Serbia (Figure 29).

Based on the tercile method, precipitation sum were in the dry category in most of Serbia,
normal category in Sombor, Sremska Mitrovica as well as Palic and Kopaonik.
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Figure 28. Spatial distribution of winter precipitation ~ Figure 29. Winter precipitation sums according to the
sums in percentage of the 1961-1990 normal percentile method

Note: Climatological analysis of the meteorological elements based on the preliminary data
obtained from the 28 Primary meteorological stations



APPENDIX

Tmean anomaly (°C) relative to 1991-2020

Tmean anomaly (°C) relative to 1991-2020
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Anomaly of mean seasonal temperature relative to 1991-2020 base period
Negotin - 1928-2024 period

2024

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2024 | 2007 | 2020 | 2023 | 2022 | 2016 | 2021 | 1989 | 1983 | 1948 | 1998 | 1988 | 2001 | 1975 | 1961
428 | 409 | 3.20 | 3.01 | 295 | 264 | 222 | 1.95 | 1.81 | 1.60 | 1.57 | 1.39 | 1.27 | 1.14 | 1.07

57 | 56 | 47 | 45 | 44 | 41 | 37 | 34 | 33 |31 |30 |29 | 27 | 26 | 25

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Appendix 1. Rank of the warmest winters in Negotin for the 1928-2024 period

Anomaly of mean seasonal temperature relative to 1991-2020 base period
Novi Sad - 1949-2024 period

2024

8 9 10 11 12 13 14 15

2024 | 2007 | 2023 | 2021 | 1951 | 2016 | 2014 | 1998 | 2020 | 2001 | 1977 | 2022 | 1988 | 2018 | 1983
431|336 | 3.10 | 293 | 2.50 241 | 226|216 | 1.89 | 1.88 | 1.84 | 1.58 | 1.53 | 1.43
59 | 49 | 47 | 45 | 41 40 | 38 | 37 | 35| 34 | 34 | 31 | 31| 30

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Appendix 2. Rank of the warmest winters in Novi Sad for the 1928-2024 period
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Tmean anomaly (°C) relative to 1991-2020

Tmean anomaly (°C) relative to 1991-2020
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Kraljevo - 1927-2024 period

2024

1 2 3 4 5 6 10 11 12 13

420 | 292 | 281 | 280 | 2.73 | 248 | 2.25 | 2.23 | 2.06
59 | 46 | 45 | 45 | 45 | 42 | 40

1.95 | 1.78 | 1.77 | 1.70
37 | 35 | 35 | 34

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Appendix 3. Rank of the warmest winters in Kraljevo for the 1927-2024 period
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Anomaly of mean seasonal temperature relative to 1991-2020 base period

Kragujevac - 1926-2024 period

15

2024 | 2007 | 2023 | 2021 | 1951 | 1977 | 2014 | 2001 | 1955 | 2016 | 2020 | 1983 | 1988 | 1936 | 1998

1.58
3.3

403 | 319 | 3.02 | 295 | 2.75 | 2.63 | 2.26 | 2.20 | 2.18 | 2.04 | 2.00 | 1.92 | 1.81

62 | 53 | 52 | 51 | 49 | 48 | 44 | 43 | 43 | 42 | 42 | 41 | 40

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean
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1.62 | 1.50
38 | 36
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Appendix 4. Rank of the warmest winters in Kragujevac for the 1926-2024 period



Tmean anomaly (°C) relative to 1991-2020

Tmean anomaly (°C) relative to 1991-2020

4.0

35

3.0

25

2.0

15

1.0

0.5

0.0

4.0

3.5

3.0

25

2.0

15

1.0

0.5

0.0

Anomaly of mean seasonal temperature relative to 1991-2020 base period
Nis - 1926-2024 period

2024

3.88 | 3.34 | 3.01 | 292 | 273 | 244 | 234 | 214 | 211 | 2.04 | 1.97

42 | 41 | 40

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Appendix 5. Rank of the warmest winters in Nis for the 1926-2024 period

Anomaly of mean seasonal temperature relative to 1991-2020 base period
Zlatibor - 1951-2024 period
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2024 | 2014 | 1951 | 2016 | 2007 | 2021 | 2023 | 1977 | 2001 | 2020 | 1955 | 1998 | 1990 | 1988 | 1994

8

3.39 | 3.05 | 269 | 264 | 245 | 2.36 | 2.15 | 2.00 | 1.91
12 | 1.0 | 09

ranking - year - Tmean anomaly (°C) relative to 1991-2020 - Tmean

Appendix 6. Rank of the warmest winters at Zlatibor for the 1951-2024 period
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precipitation (mm)

Tmean anomaly (°C) relative to 1991-2020
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Anomaly of mean seasonal temperature relative to 1991-2020 base period
Veliko Gradiste - 1927-2024 period

2024

2024 | 2007 | 1951 | 2023 | 2021 | 1936 | 2014 | 2020 | 2001 | 1977 | 2016 | 1955 | 1998 | 1948 | 1994
350 | 275 | 274 | 265 | 235 | 232 | 2.17 | 215 | 212 | 2.04 | 2.03 | 1.82 | 1.68 1.50
49 | 42 | 42 | 41 | 38 | 37 | 36 | 36 | 35 | 35 | 34 | 32 | 31 2.9
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Appendix 7. Rank of the warmest winters in Veliko Gradiste for the 1927-2024 period

Precipitation

Cumulative precipitation sums in Loznica
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Appendix 8. Daily and cumulative precipitation sums for Loznica
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Appendix 9. Daily and cumulative precipitation sums for Novi Sad

Cumulative precipitation sums in Nis

1%

//

65%
//r_- =
100% -/./'
100%

15
December

20

25

30 5 10 15 20
January

25 30

5 10 15 20 25
February

= measured precipitation for the period December-January-February 2023, 2024
== cumulative precipitation for the period December-January-February 2023, 2024

== cumulative precipitation for January 2024
=== cumulative precipitation for February 2024

= cumulative precipitation for a range December-January-February 1991-2020

=== cumulative precipitation for January series

1991-2020

= cumulative precipitation for February series 1991-2020

Appendix 10. Daily and cumulative precipitation sums for Nis
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Winter precipitation sums
Kraljevo - 1927-2024 period

2024 s
1 2 3 4 5 6 7 8 9 10 15
2014 | 1973 | 2017 | 1972 | 2024 | 1993 | 2001 | 1990 | 1989 | 1949 2008 | 1992
382 | 642 | 668 | 718 | 80.9 | 818 | 8L9 | 826 | 834 | 878 940 | 97.9
rank -year - precipitation (mm)
Appendix 11. Rank of the driest winters for Kraljevo
Winter precipitation sums
Crni Vrh - 1967-2024 period
2024 ] L e
3 4 5 6 7 8 9 10 11 12 13 14 15
1973 | 2017 | 2024 | 1999 | 1974 | 1992 | 2008 | 1989 | 1990 | 1972 | 1969 | 1993 | 1987
717 | 796 | 848 | 935 | 963 | 999 | 1033 | 1068 | 107.2 | 107.2 | 109.4 | 1101 | 117.0

rank -year - precipitation (mm)

Appendix 12. Rank of the driest winters for Crni Vrh
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