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This document provides Figures (from S1 to S10) representing the daily scale
analysis not shown in the main text. Figures S1 to 56 are dedicated to the assessment of
the historical period 1995-2004, representing means and biases for the seasonal mean
daily precipitation, wet-day intensity, frequency, and heavy precipitation (p99) for all
seasons. Figure S7 shows the probability density function (PDF) of the daily
precipitation for Bulgaria from simulations and observations Figures S8 to 510 report the
changes over the end of the century 2089-2098 with respect to the historical period 1995-

2004.
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Figure S1. Spatial distribution of seasonal mean daily precipitation (mm/d) from observations
(MESCAN-SURFEX) and simulations (3 km CPRCM and 15 km RCM) (first three columns) and
mean biases of CPRCM and RCM with respect to MESCAN-SURFEX (last two columns) for the
spring—MAM (first row), summer—]JJA (second row), autumn—SON (third row) and winter—
DJF (last row). The simulated historical period is 1995-2004.
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Figure S2. Spatial distribution of seasonal mean wet-day intensity (> 1 mm/d) in mm/d from
observations (MESCAN-SURFEX) and simulations (3 km CPRCM and 15 km RCM) (first three
columns) and mean biases of CPRCM and RCM with respect to MESCAN-SURFEX (last two
columns) for the spring—MAM (first row), summer—JJA (second row), autumn—SON (third
row) and winter —DJF (last row). The simulated historical period is 1995-2004.
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Figure S3. Spatial distribution of wet-day frequency (> 1 mm/d) in % from observations
(MESCAN-SURFEX) and simulations (3 km CPRCM and 15 km RCM) (first three columns) and
mean biases of CPRCM and RCM with respect to MESCAN-SURFEX (last two columns) for the
spring—MAM (first row), summer—]JJA (second row), autumn—SON (third row) and winter—
DJF (last row). The simulated historical period is 1995-2004.



Atmosphere 2024, 15, 91 4 0f 10
HEAWY P22 kAl MESC HEAYY P99 MAM 3 km HEAWY P98 kA 15 km F59 MAM Zkm—MESC P99 MAM 15km—MESC
L Sy g ,?J ] e = ]
B il!‘ i
- Jr—.r'-q_ - j—.rﬁ-q_ J!—.r'-ha_

1 |
)

==l I o] [ Jeesies)

HE& F33 JJs MESC

I
15
F38 JJs 15km—MESC

40 a0 il

HE&YT FHE Jd& I km

=0
HE&YY FPH8 JJ& 15 km

.0 -3 -20 -1§ -0 -& 1 Il @™ XM I W

FS9 Jda& 3km—MESC

L =
E i o
& B il ;ﬁ £ % e ‘/—,% S
P | T I I =al T T T 11 T e
[] 10 i1 40 S0 260 7 & oW -05 -0 —15 -0 -5 0 & ik 15 20 2% 3 35 40

HE#WY F39 30M MESC

HEAWY P39 F0M 3 KM HEAWY P98 30N 15 KM P23 SOM 3EmM—MESC PS5 SON 15km-MESC

P

|

e

I I
20 W Il @I XM O 4

0 10 30 40 60 L1} by Lol a -0 -0 1§ -0 - a0 ik
HE&VY P33 DJF MESC HE&YY P83 DJF 3 km HE&YY P93 DJF 15 km P33 DJF 3km—MESC P39 DJF 15km—MESS
" | e
| e _/“/l“ R | CFe
e Ta ﬁmiﬁ o el ] ]
l; I!{'l I Elll 40 50 a0 by an al -_—!5 —IE[I —IIE —I10 —I5 ll:l é-l1ll} 1IS m x5 ¥ ¥ 4@

Figure S4. Spatial distribution of heavy precipitation (p99) in mm/d from observations (MESCAN-
SURFEX) and simulations (3 km CPRCM and 15 km RCM) (first three columns) and mean biases
of CPRCM and RCM with respect to MESCAN-SURFEX (last two columns) for the spring—MAM
(first row), summer—]JJA (second row), autumn—SON (third row) and winter —DJF (last row).
The simulated historical period is 1995-2004.
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Figure S5. Spatial distribution of seasonal mean biases in the CPRCM simulation (3 km) with
respect to the daily PDIR-Now dataset for mean daily precipitation in mm/d (first row),
precipitation intensity (mm/d) (second row), frequency (%), and heavy precipitation (p99) in
mm/d (last row) for the spring—MAM, summer—]JJA, autumn—SON, and winter —DJF. The
simulated historical period is 2001-2004. The area-average biases are on the top of each image.
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Figure S6. Spatial distribution of seasonal mean biases in the RCM simulation (15 km) with
respect to the daily PDIR-Now dataset for mean daily precipitation in mm/d (first row),
precipitation intensity (mm/d) (second row), frequency (%), and heavy precipitation (p99) in
mm/d (last row) for the spring—MAM, summer—]JJA, autumn—SON, and winter —DJF. The
simulated historical period is 2001-2004. The area-average biases are on the top of each image.
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Figure S7. Probability density function (PDF) for the daily precipitation in Bulgaria from
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simulations (CPRCM and RCM) and observations (PDIR-Now and MESCAN-SURFEX) for the
historical (1995-2004) and future periods (2089-2098). PDIR-Now is available for the period 2001-

2004.
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Figure S8. Expected changes in daily precipitation (first row), intensity (second row), frequency
(third row), and heavy precipitation (p99) (last row) from both models (3 km CPRCM and 15km
RCM) related to the spring—MAM (first two columns, respectively) and summer—]JJA (last two
columns, respectively) projected at the end of the century (2089-2098) with respect to the historical
period (1995-2004) in %.
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Figure S9. Expected changes in daily precipitation (first row), intensity (second row), frequency
(third row), and heavy precipitation (p99) (last row) from both models (3 km CPRCM and 15km
RCM) related to the fall—SON (first two columns, respectively) and winter —DJF (last two
columns, respectively) projected at the end of the century (2089-2098) with respect to the historical
period (1995-2004) in %.



Atmosphere 2024, 15, 91 10 of 10

MEAN Mal CHAMGE —0.38 % MEAN JJA —4E.189 & MEAM 50N —30.25 % MEAM [WF 26,27 %
f”-"“"‘—
B I S I — i I I = B I N I I — I I I
—EF5-40-33-203-10 0 10 3] 3] 40 51 Bd —EF51-40-303-20-10 0 10 21 50 40 50 BJ —B3-50-40-30-33-10 0 10 2] 51 40 57 EJ —EF50-40-33-23-10 0 10 3] 50 40 53 BJ
INTENSITY Makd 18.51 % INTENSITY JJ& —B.74 % INTENSITY S0N 7.489 % INTENSITY CJF 27.68 %
T T T T T T T [ofeamele- -@@rel T T T [ T [ [ (ealmle- -8l T T T T T [ [ (ealle- -@ST T T T T T [ [ leaimle=
—5-51-41-33-203-10 0 10 31 30 40 53 Ed —5-561-41-33-23-10 0 13 21 30 40 53 Ed —51-50-40-33-53-10 0 10 B] 3] 40 53 EJ —5-51-41-33-203-10 0 10 =1 30 40 53 Ed
FREGUEMNCY MMAK —8.21 F FREGUENCY JJ4 —14.02 % FRECILIENCY S0OM —10.85 & FREGLUIENCY DJF .24 %
| I I I e T T T T T e | I IS I S — S | I I S —— S
—-16-101 -8 a4 & 10 18 20 15 a0 —15-11 -5 a4 & 10 18 20 15 a0 -1E-1W -8 4 & 10 15 20 15 ab -16-1 -6 a4 & 10 18 20 15 ab
HE&YY PSE MAM 24.33 % HEAWY F89 JJ& —-30.31 & HE&WY P53 SON 7,33 & HEAWY FH8 OJF 2076 %
L
o i, 8 A fa ¥ i A e
T 1T 1T 1T 1 [ e B o I I =gl T [ 1 T T T [ [ =T T 1 T T 1T 1 [ [
—FFE4-30-T0-10 0 10 B0 30 40 5 B —5F51-41-3-D0-10 0 10 71 50 41 51 E] —550-4-3-00-10 0 10 21 50 43 51 ED —FFE-430-0-10 0 10 T 50 40 5 B

Figure S10. Expected changes in mean daily precipitation (first row), precipitation intensity
(second row), frequency (third row), and heavy rainfall (p99) (last row) from driving GCM
HadGEM2-ES according to the RCP8.5 scenario related to the spring—MAM (first column),
summer—JJA (second columns), fall —SON (third column), and winter—D]JF (last column)
projected at the end of the century (2089-2098) concerning the historical period (1995-2004) in %.



