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Figure S1. Deployment of the Soil Map of Catalonia (MSC25). The soil map is a pedological
content that spans the entire area of Catalonia, divided into 304 sheets defined as the formal

basis 1:25,000. Published sheets are represented in deep colours. Source: ICGC (Institut
Cartografic i Geologic de Catalunya).
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a) b)
RCP 4.5 RCP 8.5
DO Penedes DO Penedés
20905 47 | EEETTEEEN13 25 ESTESA3EN 122 39 FEENGANNNN15 27 WESTEN 390 144
2080s{ 54  EEETEEN13 27 EESTEESSA4T 19 41 SEEEESEEEN15 26 WNSEWN 41 138
2070s 53 INT7SINNN13 24 mgTam 44 118 41 IEEN72EmEm15 26 mEg7am 41 134
2060s4 54 | EEEETSEEEN14 26 EESSEETSASTN 116 45 EEENESEENN14 28 WEGOWN 420 128
20504 56  EEESIZEEEN13 25 EESSEESA4N "7 48 EESEmTZEEN15 26 WESTEN 44 122
2040s{ 59  EEETIEEEN14 25 EESSEESSAGI 12 55 EEEETSESS14 24 EE8EE 46 10
2030s 60 P34 26 W3y 47 108 58 EFeEEE13 23 Wm3gmm 47 110
Baseline 78 EEEgEE13 25 WEATENC 7400 65 78 PESNEOEEEN13 25 WEAMEE 74 65
c) d)
DO Bages DO Bages
2090s 47 IEETTEEEN13 25 MST43T 122 39 INGaN15 27 WEspam 39 144
2080s 54 NTINN13 27 e 44 119 41  NGaN15 26 WN3eMm 41 138
2070s 53 INTSEEEN13 24 EEm 44 118 41 IENTEENS 26 EESEEEA1n 134
2060s 54 NN73NN14 26 s 45 116 45 [ANESINN14 28 WmsoEm 42 128
2050s 56 NT2IN13 25 EE 44 17 48 INT2ZINNN15 26 WESTEN 44 122
2040s 59 P14 25 3sn 46 12 58 s 14 24 38 46 110
2030s 60 T34 26 WETm 47 108 58 INNTEEEN13 23 EN3EEN 47 110
Baseline 78 eeN13 25 aem 74 65 78 EgN13 25 WEam T4 65
e) f)
DO Emporda (Alt Emporda) DO Emporda (Alt Emporda)
2000s 47 NTTRNNNA3 25 ST 43 122 39 NGIN1S 27 WESTEN 39 144
2080s 54 NTINN13 27 WETE 44 119 41 NEgINN15 26 ENsEEN 41 138
2070s 53 IN75IN13 24 3Em 44 118 41 INT2ENNN15 26 ENsmam 41 134
2060s 54 INNTIINN14 26 MNSBEN 45 116 45 NNGsNINN14 28 BmsoEm 42 128
2080s 56 72013 25 sam 44 17 48 NT7ZONNm1s 26 e 44 122
2040s 59  INTINN14 25 WEE 46 112 58 NS 14 24 w3sem 46 110
2030s 60 N7IN14 26 WePm 47 108 58 TN 13 23 mmEEam 47 110
Baseline 78 NEoN13 25 EEam 74 65 78 meeT3 25 A e 74 65
9) ) h) )
DO Emporda (Baix Emporda) DO Emporda (Baix Emporda)
20905 47 SIS 25 ESTENNAZE 122 39 EENBANNNNS 27 WESTEN3900 144
2080s{ 54 TS 27 WESTEEEINAZTN 19 41 EENGSEENN15 26 WESEWN 41 138
2070s 53 INTFSIIN13 24 W3Em 44 118 41 DANT2ONNN1S 26 WN3Tam 41 134
2060s 54 NNTININN14 26 3@ 45 116 45 NNESN14 28 Wwsgawm 42 128
2050s{ 56  |IEEEETZNEEN13 25 EESSENNA4N 17 48 EEEETIESEN15 26 EESTEN 44 122
2040s 59 14 25 3gen 46 12 58 s 14 24 ne38ew 46 110
2030s{ 60 EEEEETSEEN1Z 26" EESTEEATEN 108 58  IEEESTEEEEEN13 23 EESEEN470 110
Baseline 78 NBgN13 25 WEmewm 74 65 78 PegN13 25 WEmewm 74 65
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Figure S2. Time-sequence representation of grapevine phenological phases from the day of
the year (DOY) 1 (January 1st) to 365 (December 31st) under RCP 4.5 (plots to the right)
and RCP 8.5 (plots to the left) climate change scenarios in DO Penedes: (a) and (b), Bages:
(c) and (d) and Alt Emporda: (e), (f), (g) and (h). Numbers represent the duration in days of
each phase. All data are averaged through the corresponding term: Baseline Period

(1972-2005), 2030s (2030-2039), 2040s (2040-2049), 2050s (2050-2059), 2060s (2060—2069),
2070s (2070-2079), 2080s (2080—-2089), 2090s (2090—2099).
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Figure S3. Timeline of mean grapevine harvest date (Day Of Year, DOY) for the Baseline
period (1971-2005) and projected over four future decades along the 21st century under two
climate change scenarios (RCP 4.5 and RCP 8.5) for the vineyard area of: a) PDO Emporda
and b) PDO Pla de Bages and PDO Penedeés, at 1 km resolution.
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Figure S4. Timeline of mean grapevine length of ‘Budburst to Harvest’ period (days) for the
Baseline period (1971-2005) and projected over four future decades along the 21st century
under two climate change scenarios (RCP 4.5 and RCP 8.5) for the vineyard area of: a) PDO
Emporda and b) PDO Pla de Bages and PDO Penedeés, at 1 km resolution.
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Figure S5. Timeline of mean number of tropical nights during grapevine ripening (days) for
the Baseline period (1971-2005) and projected over four future decades along the 21st
century under two climate change scenarios (RCP 4.5 and RCP 8.5) for the vineyard area
of: a) PDO Emporda and b) PDO Pla de Bages and PDO Penedeés, at 1 km resolution.
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Figure S6. Timeline of mean daily minimum temperature during ripening (°C) for the
Baseline period (1971-2005) and projected over four future decades along the 21st century
under two climate change scenarios (RCP 4.5 and RCP 8.5) for the vineyard area of: a) PDO
Emporda and b) PDO Pla de Bages and PDO Penedes, at 1 km resolution.
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Figure S7. Timeline of mean thermal amplitude during ripening (°C) for the Baseline period
(1971-2005) and projected over four future decades along the 21st century under two climate
change scenarios (RCP 4.5 and RCP 8.5) for the vineyard area of: a) PDO Emporda and
b) PDO Pla de Bages and PDO Penedes, at 1 km resolution.
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Table S1. Averaged values of grapevine annual net hydric needs (mm - year ') for the
baseline period (1972-2005) and differences from the baseline period of projections
(A mm - year 1) of two climate change scenarios (RCP) for future decades of the 21st Century
in Alt Emporda (AE), Baix Emporda (BE) and Pla de Bages (PB), considering 60, 80 and 100
mm of TAW. The standard deviation (£ SD) of each baseline period and changes in SD in

future periods are shown in brackets.

Future projections

PDO CC TAW Baseline
Scenario (mm) (1972-2005)  2030s  2040s 20505 2060s  2070s  2080s 2090s
A mm -year-!
<0 34.6 +27.1  +208 +26.8  +348 4357  +54.] +27.4
(+6.7) (£1.5)  (£04)  (£12) (22 (£20) (x2.1)  (£3.0)
25.3 +255  +19.6 +249 4323  +349 4515 +25.1
RCP 4.5 80 (£ 6.7) (£1.0)  (£00)  (£09) (£20) (£1.8) (£21)  (£2.4)
100 17.5 +228  +18.1 +22.1 4286 4328  +47.6 +22.1
e (+6.7) (£0.5)  (£0.4)  (£0.4) (£1.6) (£1.5) (x1.7) (x1.7)
40 34.6 +273  +310 +42.5  +462  +92.4  +82.4 +99.4
(+6.7) (£33)  (£1.7)  (£42) (£20) (+4.6) (£60)  (+6.3)
- 25.3 +243  +28.7 +40.4  +43.6  +89.7  +79.7 +95.7
RCP 8.5 (% 6.7) (3.0 (x1.4) (£3.9) (x20) (x4.6) (x6.1) (% 6.4)
5 17.5 +21 +25.8 +37 +39.6  +855  +75.6 +91.5
(+6.7) (£23)  (£0.7)  (£3.4) (£1.6) (£4.6) (x6.1)  (+6.4)
<0 39.3 +21.9  +20.4 +23 +433  +29.1  +39.8 +32.8
(+6.7) (£4.8) (£58 (5.4 (£9.8 (£58) (x9.1)  (x7.2)
30 +20.4  +185 +21.3  +40.4  +27.9  +37.8 +30.1
RCP 4.5 80 (6.7) (+42) (£47)  (£51) (£93) (+50) (£81)  (£6.5)
100 22.1 +17.7 +16 +19 +36.6  +259  +352 +27.1
(£ 6.7) (£3.4) (£32)  (£40) (£8.6) (£39) (7.0  (£5.)
BE
0 39.3 +20.5 +21.2 +29.2 +41.6 +73.7 +85.7 +91.7
(+6.7) (£59) (£63)  (£60) (#103) (2125 (£125) (£ 16.5)
30 7.7 +19.7 +269  +31  +08  +828 +89.2
REPEs £ (+6.7) (£52) (£52)  (£5.1) (95 (2123  (£125) (+163)
100 22.1 +145  +18.1 +235 4344 +667  +789 +84.9
(+6.7) (+4.1) (£42) (39  (#81) (119 (£123) (+159)
40 52.2 +373  +318 +1.6 +16.8  +42.5  +40.4 +35.7
(£7.2) (£3.8) (£3.5) (59 (£1.7) (£63) (£3.4)  (£2.6)
42.2 +35.4 +30.1 +39.7 +15.8 +40.9 +38.3 +33.2
RCP 4.5 80 (£7.2) (£37) (£33  (£57) (£1.7) (£61) (£32)  (£1.9)
100 32.7 +32.9 4283 +37.4  +144  +39.1  +35.6 +33.1
(+7.2) (£3.8) (£3.0) (52 (t1.6) (£57) (£30) (+22)
PB
- 52.2 +60.6  +41.8 +417  +57.3  +832  +96.8 +90.3
(+7.2) (+£1.3) (£4.1)  (61) (£54) (£32) (+4.4)  (£53)
EPELS 80 42.2 +59.1  +39.8 +40.0  +548 +81.0  +94.6 +87.3
: (+7.2) (£1.5)  (£40) (£60) (£5.1) (£32) (+44)  (£53)
. 32.7 +57.3  +37.5 +38.4  +52.4  +784 4919 +84.0
(£7.2) (£1.6) (£3.8)  (£5.6) (t4.6) (£32) (t44)  (£50)
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