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This report is a product of the National Roadmap for Adaptation 2100 project.

Through the Agreement on the European Economic Area (EEA), Iceland, Liechtenstein and Norway are
partners in the internal market with the Member States of the European Union.

In order to promote a continuous and balanced strengthening of economic and trade relations, the parties to
the EEA Agreement have established a and trade relations, the parties to the EEA Agreement established a
multi-annual Financial Mechanism, known as the EEA. known as EEA Grants.

The EEA Grants aim to reduce social and economic disparities in Europe and to strengthen bilateral relations
between these three countries and the beneficiary countries.

For the 2014-2021 period, a total contribution of 2.8 billion euros has been agreed for 15 beneficiary
countries. for 15 beneficiary countries. Portugal will receive 102.7 million euros.
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1. Annual and Seasonal Mean Changes
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Figure A 1 (a) Climatology of daily mean temperature averaged over the full year for the NUTS I region. Three
future periods are shown: 2011-2040, 2041-2070, and 2071-2100, under all emission scenarios — RCP2.6 (green),
RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-model
ensemble mean. (b) Future projected changes in daily mean temperature averaged over the full year for the
NUTS I region. The 1971-2000 period as reference. The black point represents the multi-model ensemble mean.
The 1971-2000 period as reference.

Table A 1 Multi-model ensemble projected changes in daily mean temperature (°C) averaged over the full year
for the NUTS | region.

NUTS | 2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
Portugal 1.11 1.05 1.29 1.44 1.97 2.64 1.36 2.50 4.46
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Figure A 2 Climatology of daily mean temperature averaged over the full year for the NUTS Il region. Three
future periods are shown: a) 2011-2040, b) 2041-2070, and c¢) 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-
model ensemble mean. The 1971-2000 period as reference.

Table A 2 Multi-model ensemble projected changes in daily mean temperature (°C) averaged over the full year

for the NUTS |1 regions.

NUTS 2011-2040 2041-2070 2071-2100

I RCP2.6 RCP45 RCP85 | RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP8.5
Norte 1.15 1.08 1.31 1.45 2.03 2.69 1.39 2.54 456
Centro 1.12 1.05 1.29 1.43 1.97 2.63 1.36 2.49 4.45
AM 0.98 0.94 1.16 1.30 1.71 231 1.24 2.22 3.03

Lisboa

Alentejo  1.10 1.05 1.31 1.45 1.98 2.68 1.37 2.52 450
Algarve 1.00 1.01 1.25 1.39 1.85 2.52 1.27 2.39 4.24
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Figure A 3 Climatology of daily mean temperature averaged over the full year for the NUTS I11 region. Three
future periods are shown: a) 2011-2040, b) 2041-2070, and c¢) 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-
model ensemble mean. The 1971-2000 period as reference.



Table A 3 Multi-model ensemble projected changes in daily mean temperature (°C) averaged over the full year
for the NUTS 111 regions.

NUTS 2011-2040 2041-2070 2071-2100
Il RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP26 RCP45 RCP85
Alto 1.08 0.99 1.23 1.36 1.89 2.51 1.31 2.38 4.28
Minho
Cavado 1.09 1.00 1.24 1.38 1.90 2.52 1.32 2.40 4.29
Ave 1.12 1.04 1.29 1.42 1.98 2.63 1.35 2.48 4.47
Alto 1.17 1.11 1.34 1.47 2.06 2.74 1.40 2.58 4.63
Téamega
Tamega
esonsy 113 1.04 1.30 1.43 1.98 2.63 1.36 2.48 4.47
Terras
de;r_as' 1.21 1.14 1.37 152 2.13 2.84 1.47 2,67 4.78
Montes
Douro 1.19 1.13 1.35 1.50 2.09 2.79 1.44 2.62 4.70
AM 1.07 0.98 1.23 1.36 1.86 2.47 1.29 2.35 4.20
Porto
R.de 1.03 0.94 1.18 1.32 1.76 2.35 1.25 2.26 4.00
Aveiro
Viseu
D&o 1.15 1.06 1.32 1.45 2.04 2.71 1.38 2.54 458
Lafdes
R. de 1.08 1.00 1.24 1.38 1.88 2.51 1.31 2.38 4.25
Coimbra
Beiras e
S. da 1.21 1.13 1.37 1.52 2.13 2.84 1.44 2.67 4.79
Estrela
Beira
) 1.20 1.13 1.40 1.54 2.15 2.89 1.46 2.70 4.85
Baixa
R. de 1.03 0.96 1.19 1.33 1.78 2.38 1.26 2.28 4.05
Leiria
'\4‘;?(')0 1.10 1.03 1.27 1.40 1.94 261 1.33 2.44 4.40
Oeste 0.96 0.91 1.11 1.26 1.63 2.19 1.20 2.14 3.75
AM 0.98 0.94 1.16 1.30 1.71 2.31 1.24 2.22 3.93
Lisboa
Leziria 1.06 1.01 1.25 1.38 1.89 2.54 1.31 2.39 4.30
do Tejo
Alto 1.15 1.08 1.34 1.48 2.06 2.79 1.41 2.60 4.68
Alentejo
Alentejo ) 4 1.07 1.33 1.48 2.04 277 1.40 258 4.63
Central
Alentejo ) 4 0.97 1.21 1.35 1.80 2.43 1.28 2.31 412
Litoral
Baixo 1.12 1.09 1.35 1.50 2.05 2.77 1.40 2.61 4.63
Alentejo
Algarve  1.00 1.01 1.25 1.39 1.85 2.52 1.27 2.39 4.24
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Figure A 4 Climatology of daily mean temperature averaged over the full year for the basins. Three future
periods are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-
model ensemble mean. The 1971-2000 period as reference.



Table A 4 Multi-model ensemble projected changes in daily mean temperature (°C) averaged over the full year
for the basins.

i 2011-2040 2041-2070 2071-2100
asins
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP85
Minho 1.08 0.99 1.22 1.35 1.88 250 131 237 4.27
A”g‘ga € o098 0.90 1.10 1.25 1.64 217 1.22 213 371
Lima 1.11 1.02 1.26 1.39 1.94 257 1.34 2.44 439
NeF'{VCa € 1.06 0.97 1.20 1.34 1.83 2.42 1.29 2.32 4.14
Ca‘éago € 113 1.05 1.30 1.43 1.99 2.63 1.36 2.50 4.47
Ave 1.10 1.01 1.26 1.39 1.92 255 1.33 2.42 434
Lﬁfg € 1.03 0.93 1.16 131 1.74 232 1.25 2.24 3.95
Douro 1.18 111 1.34 1.49 2.08 277 1.43 261 4.68
VOF‘;?:"" € 105 0.96 1.20 1.34 1.80 2.41 1.27 2.30 4.09
Mondego  1.12 1.04 1.28 1.42 1.96 262 1.35 2.47 4.43
LiseRC  1.01 0.94 1.16 131 1.73 232 1.24 223 3.95
Ribeiras ) ¢ 0.91 1.11 1.26 1.63 2.19 1.20 2.14 3.74
do Oeste
Tejo 1.12 1.06 131 1.44 1.99 268 1.37 251 451
Ribeiras
do 0.93 0.90 1.13 1.26 1.64 2.23 1.20 215 381
Alentejo
Sado 1.07 1.03 1.28 1.42 1.93 2.60 1.34 2.45 4.38
Mira 1.01 0.98 1.24 1.38 1.84 2.49 1.28 2.36 4.20
Guadiana  1.14 1.10 1.37 151 2.08 282 1.41 2.64 4.70
Arade 1.01 1.02 1.27 1.41 1.88 256 1.28 2.42 431
Ribeiras
do 0.95 0.97 1.20 1.33 1.75 2.39 1.22 2.28 4.04
Algarve




a) Maximum Temperature

28
24 | !
g 1 '
= 20 — = : :
< e e e
-~
16
12 T T T
2011-2040 2041-2070 2071-2100
historical RCP2.6 RCP4.5 —— RCP8.5
b) AMaximum Temperature
N ;
— 44
(@]
=]
N KN
x
.
5
2 - L ]
L ]
e == :
0 T T 1
2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 —— RCP8.5

Figure A 5 (a) Climatology of daily maximum temperature averaged over the full year for the NUTS | region.
Three future periods are shown: 2011-2040, 2041-2070, and 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-
model ensemble mean. (b) Future projected changes in daily maximum temperature averaged over the full
year for the NUTS I region. The 1971-2000 period as reference.

Table A 5 Multi-model ensemble projected changes in daily maximum temperature (°C) averaged over the full

year for the NUTS I region.

NUTS | 2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
Portugal 1.12 1.06 1.32 1.47 2.07 2.77 1.35 2.60 4.68
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Figure A 6 Climatology of daily maximum temperature averaged over the full year for the NUTS Il region.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios —
RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the
multi-model ensemble mean.

Table A 6 Multi-model ensemble projected changes in daily maximum temperature (°C) averaged over the full
year for the NUTS 11 region.

NUTS 2011-2040 2041-2070 2071-2100

I RCP2.6 RCP45 RCP85 | RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP8.5
Norte 1.16 1.07 1.33 1.49 2.11 2.81 1.40 2.63 4.76
Centro 1.13 1.05 1.31 1.45 2.06 2.74 1.35 257 4.66
AM 0.96 0.93 1.16 1.30 1.78 2.38 1.20 2.26 4.08

Lisboa

Alentejo  1.12 1.09 1.35 1.49 2.10 2.84 1.36 2.67 4.77
Algarve 1.00 1.04 1.28 1.40 1.91 2.62 1.22 2.50 4.40
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Figure A 7 Climatology of daily maximum temperature averaged over the full year for the NUTS 111 region.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and ¢) 2071-2100, under all emission scenarios —
RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the

multi-model ensemble mean.

10



Table A 7 Multi-model ensemble projected changes in daily maximum temperature (°C) averaged over the full
year for the NUTS Il region.

NUTS 2011-2040 2041-2070 2071-2100
Il RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP26 RCP45 RCP85
Alto 1.08 0.95 1.23 1.38 1.97 2.59 1.30 2.44 4.46
Minho
Cavado 1.08 0.96 1.23 1.38 1.97 2.58 1.31 2.44 4.44
Ave 1.13 1.01 1.30 1.44 2.07 2.73 1.36 2.55 4.67
Alto 1.20 1.12 1.36 1.53 2.17 2.88 1.42 2.71 4.89
Téamega
Tamega
esonsy 113 1.01 1.30 1.44 2.07 2.73 1.36 2.54 4.66
Terras
de;r_as' 1.23 115 1.39 158 2.21 2.97 1.49 2.77 4.99
Montes
Douro 1.21 1.13 1.36 1.54 2.18 2.91 1.45 2.73 4.92
AM 1.06 0.94 1.21 1.35 1.01 253 1.27 2.38 433
Porto
R. de 1.00 0.89 1.15 1.29 1.79 2.37 1.21 2.24 4.08
Aveiro
Viseu
Dio 1.18 1.08 1.36 1.50 2.15 2.86 1.40 2.66 4.85
Lafdes
R. de 1.08 0.98 1.25 1.39 1.97 2.61 1.30 2.45 4.46
Coimbra
Beiras e
S.da 1.25 1.16 1.41 1.58 2.25 3.00 1.46 2.82 5.07
Estrela
Beira
) 1.22 1.15 1.41 1.56 2.22 2.98 1.44 2.80 5.02
Baixa
R. de 1.02 0.93 1.19 1.33 1.86 2.47 1.24 2.32 4.23
Leiria
'\4‘;?(')0 1.12 1.05 131 1.44 2.06 2.75 1.34 2.56 4.66
Oeste 0.93 0.86 1.09 1.23 1.65 2.21 1.14 2.12 3.81
AM 0.95 0.93 1.16 1.30 1.78 2.38 1.20 2.26 4.08
Lisboa
Leziria 1.07 1.03 1.28 1.41 1.99 2.67 1.30 2.49 4.53
do Tejo
Alto 1.19 1.13 1.39 1.54 2.18 2.96 1.42 2.77 4.96
Alentejo
Alentejo - 1.12 1.38 153 2.18 2.94 1.41 2.75 4.92
Central
Alentejo ) 4 0.98 1.25 1.37 1.89 254 1.24 2.41 4.32
Litoral
Baixo 1.14 1.13 1.40 1.54 2.18 2.94 1.38 2.78 4.91
Alentejo
Algarve  1.00 1.04 1.28 1.40 1.91 2.62 1.22 2.50 4.40
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Figure A 8 Climatology of daily maximum temperature averaged over the full year for the basi

ns. Three future

periods are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-

model ensemble mean.
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Table A 8 Multi-model ensemble projected changes in daily maximum temperature (°C) averaged over the full
year for the basins.

Basins

Minho

Ancora e
RC
Lima
Neiva e
RC

Céavado e
RC

Ave

Lecae
RC

Douro

Vouga e
RC

Mondego

Lise RC

Ribeiras
do Oeste

Tejo
Ribeiras

do
Alentejo

Sado
Mira
Guadiana

Arade

Ribeiras
do
Algarve

2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP8.5
1.07 0.94 1.22 1.36 1.96 2.58 1.30 242 4.44
0.94 0.82 1.05 1.21 1.63 2.15 1.16 2.08 3.71
111 0.98 1.27 1.41 2.04 2.67 1.34 251 4.60
1.03 0.91 1.17 1.32 1.87 2.47 1.25 2.33 4.24
1.15 1.03 131 1.46 2.08 2.74 1.37 2.58 4.69
1.09 0.97 1.25 1.39 1.99 2.62 131 2.46 4.49
0.99 0.86 1.12 1.27 1.75 2.33 1.20 221 3.99
1.20 111 1.36 1.54 2.17 2.90 1.44 2.71 4.90
1.03 0.92 1.18 1.32 1.85 2.45 1.24 2.31 4.20
1.13 1.03 1.31 1.45 2.07 2.74 1.35 2.56 4.67
1.00 0.91 1.16 1.30 1.80 2.39 1.21 2.26 411
0.93 0.86 1.09 1.23 1.65 221 1.14 212 3.81
1.14 1.08 1.34 1.48 2.09 2.81 1.37 2.63 4.75
0.91 0.87 1.14 1.25 1.69 2.28 1.15 2.18 3.90
1.08 1.06 1.33 1.46 2.05 2.76 1.33 2.59 4.64
1.01 1.00 1.28 1.40 1.95 2.62 1.24 249 4.44
1.16 1.14 1.41 1.55 2.20 2.98 1.40 2.81 4.96
1.03 1.06 1.32 1.44 2.00 2.70 1.26 2.58 4.57
0.94 0.98 1.21 1.32 1.79 2.45 1.16 2.35 4.14
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Figure A 9 (a) Climatology of daily minimum temperature averaged over the full year for the NUTS | region.
Three future periods are shown: 2011-2040, 2041-2070, and 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-
model ensemble mean. (b) Future projected changes in daily minimum temperature averaged over the full year
for the NUTS I. The 1971-2000 period as reference.

Table A 9 Multi-model ensemble projected changes in daily minimum temperature (°C) averaged over the full
year for the NUTS I region.

NUTS | 2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
Portugal 1.10 1.04 1.27 1.41 1.87 2.52 1.37 2.39 4.24
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Figure A 10 Climatology of daily minimum temperature averaged over the full year for the NUTS 11 region.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios —
RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the
multi-model ensemble mean.

Table A 10 Multi-model ensemble projected changes in daily minimum temperature (°C) averaged over the full
year for the NUTS I1 regions.

NUTS
1]
Norte

Centro

AM
Lisboa

Alentejo
Algarve

2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP8.5
1.15 1.09 1.30 1.42 1.94 2.58 1.39 2.46 4.36
1.11 1.04 1.27 1.41 1.88 2.52 1.36 2.40 4.25
0.99 0.96 1.15 131 1.65 2.24 1.28 2.18 3.79
1.08 1.02 1.26 1.41 1.86 2.53 1.38 2.37 4.24
1.00 0.99 1.23 1.38 1.78 2.42 1.32 2.28 4.08
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Figure A 11 Climatology of daily minimum temperature averaged over the full year for the NUTS 111 region.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and ¢) 2071-2100, under all emission scenarios —

RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey).
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Table A 11 Multi-model ensemble projected changes in daily minimum temperature (°C) averaged over the full
year for the NUTS Il regions.

NUTS 2011-2040 2041-2070 2071-2100
Il RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP26 RCP45 RCP85
Alto 1.09 1.04 1.24 1.35 1.81 2.43 1.32 2.33 4.11
Minho
Cavado 1.11 1.04 1.25 1.37 1.84 2.45 1.34 2.36 4.15
Ave 1.12 1.06 1.29 1.39 1.90 2.52 1.35 2.41 4.28
Alto 1.14 1.10 1.31 1.40 1.95 2.59 1.37 2.46 4.37
Téamega
Tamega
esonsy 113 1.07 1.29 1.41 1.90 2.53 1.36 2.41 4.27
Terras
de;r_as' 1.19 1.13 1.35 1.47 2.04 2.71 1.45 2,57 4.58
Montes
Douro 1.18 1.12 1.33 1.46 2.00 2.66 1.43 2.52 4.48
AM 1.09 1.02 1.24 1.37 1.80 2.41 1.32 233 4.07
Porto
R. de 1.07 1.00 1.21 1.35 1.73 2.33 1.29 2.28 3.93
Aveiro
Viseu
D&o 1.12 1.05 1.29 1.40 1.92 2.56 1.36 2.42 4.32
Lafdes
R. de 1.09 1.02 1.23 1.37 1.78 2.41 1.32 2.32 4.05
Coimbra
Beiras e
S. da 1.17 1.09 1.33 1.47 2.01 2.68 1.42 2.52 4.51
Estrela
Beira
) 1.19 1.12 1.38 1.52 2.08 2.79 1.48 2.61 4.69
Baixa
R. de 1.04 0.98 1.18 1.33 1.70 2.30 1.29 2.24 3.88
Leiria
'\4‘;?(')0 1.07 1.00 1.23 1.36 1.82 2.46 1.32 2.33 4.14
Oeste 0.99 0.96 1.13 1.29 1.62 2.18 1.26 2.16 3.69
AM 1.00 0.96 1.15 1.31 1.65 2.24 1.28 2.18 3.79
Lisboa
Leziria 1.06 0.99 1.22 1.36 1.78 2.41 1.32 2.29 4.07
do Tejo
Alto 1.12 1.04 1.30 1.43 1.93 2.62 1.40 2.44 4.40
Alentejo
Alentejo ) 1.03 1.29 1.42 1.01 259 1.39 241 4.33
Central
Alentejo ) 4 0.97 1.18 1.34 1.70 2.32 131 221 3.92
Litoral
Baixo 1.09 1.04 1.30 1.46 1.92 2.60 1.42 2.43 4.35
Alentejo
Algarve  1.00 0.99 1.23 1.38 1.78 2.42 1.32 2.28 4.08
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Figure A 12 Climatology of daily minimum temperature averaged over the full year for the basins. Three future
periods are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6
(green), RCP4.5 (blue) and RCP8.5 (red), with historical period (grey).
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Table A 12 Multi-model ensemble projected changes in daily minimum temperature (°C) averaged over the full
year for the basins.

Basins

Minho

Ancora e
RC
Lima
Neiva e
RC

Céavado e
RC

Ave

Lecae
RC

Douro

Vouga e
RC

Mondego

Lise RC

Ribeiras
do Oeste

Tejo
Ribeiras

do
Alentejo

Sado
Mira
Guadiana

Arade

Ribeiras
do
Algarve

2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP8.5
1.09 1.04 1.23 1.34 1.81 2.42 1.32 2.32 4.10
1.02 0.97 1.15 1.29 1.64 2.19 1.27 2.18 3.72
1.10 1.05 1.26 1.36 1.84 247 1.34 2.36 4.18
1.09 1.03 1.23 1.35 1.78 2.38 1.32 231 4.04
1.12 1.06 1.28 1.39 1.89 2.52 1.35 241 4.26
111 1.05 1.26 1.38 1.85 2.47 1.34 2.38 4.18
1.06 1.01 1.20 1.34 1.74 2.32 1.30 2.28 3.92
1.16 111 1.32 1.45 1.98 2.64 1.41 2.50 4.45
1.07 1.01 1.22 1.35 1.76 2.36 1.30 2.30 3.98
111 1.04 1.26 1.39 1.85 2.49 1.35 2.37 4.19
1.03 0.97 1.16 1.31 1.66 2.25 1.28 221 3.80
0.99 0.96 1.13 1.29 1.62 2.18 1.26 2.15 3.68
1.10 1.03 1.27 1.41 1.88 2.54 1.37 2.39 4.28
0.94 0.94 111 1.28 1.59 2.19 1.26 2.13 3.72
1.05 1.00 1.23 1.38 1.80 244 1.35 2.30 411
1.00 0.96 1.19 1.36 1.72 2.35 1.32 2.23 3.97
111 1.06 1.32 1.47 1.96 2.65 1.43 2.47 4.43
1.00 0.97 1.22 1.38 1.77 241 131 2.26 4.06
0.96 0.96 1.18 1.34 1.71 2.33 1.28 2.22 3.94
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Figure A 13 (a) Climatology of yearly accumulated precipitation for the NUTS | region. Three future periods
are shown: 2011-2040, 2041-2070, and 2071-2100, under all emission scenarios — RCP2.6 (green), RCP4.5 (blue)
and RCP8.5 (red), with historical period (grey). The black point represents the multi-model ensemble mean.
Future projected changes in yearly accumulated precipitation (b) in percentage and (c) in mm, for the different
NUTS I region. The 1971-2000 period as reference.
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Table A 13 Multi-model ensemble projected relative changes in yearly accumulated precipitation (%) averaged
over the full year for the NUTS I region.

NUTS | 2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP8.5
Portugal -4.18 -0.79 -2.74 0.80 -9.62 -15.38 2.22 -9.82 -24.09

Table A 14 Multi-model ensemble projected absolute changes in yearly accumulated precipitation (mm)
averaged over the full year for the NUTS I region.

NUTS | 2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
Portugal  -32.96 -3.80 -25.91 9.26 -85.56 -136.67 22.13 -85.55 -217.05
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Figure A 14 Climatology of yearly accumulated precipitation for the NUTS Il regions. Three future periods
are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6 (green),
RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-model
ensemble mean.
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Figure A 15 Future projected changes in yearly accumulated precipitation for the different NUTS Il regions.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and ¢) 2071-2100, under all emission scenarios —
RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red). The black point represents the multi-model ensemble mean.

The 1971-2000 period as reference.
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Table A 15 Multi-model ensemble projected relative changes in yearly accumulated precipitation (%) averaged

over the full year for the NUTS |1 regions.

NUTS 2011-2040 2041-2070 2071-2100
1" RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
Norte -2.20 2.49 0.98 2.02 -6.17 -10.47 2.81 -3.33 -16.31
Centro -4.43 0.78 -1.13 1.57 -8.34 -13.70 2.38 -8.04 -22.75
L'iAsk,;/(l)a -4.28 -3.41 -3.51 2.16 -10.25 -16.84 3.67 -11.15 -28.06
Alentejo -5.12 -3.23 -5.42 -0.26 -12.37 -18.76 1.49 -14.31 -28.55
Algarve -5.22 -6.09 -9.63 -2.64 -13.48 -22.88 2.55 -17.55 -33.40

Table A 16 Multi-model ensemble projected absolute

averaged over the full year for the NUTS Il regions.

changes in yearly accumulated precipitation (mm)

NUTS
1]
Norte

Centro

AM
Lisboa

Alentejo
Algarve

2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP85 [ RCP2.6 RCP45 RCP8.5
-27.71 22.23 -8.44 16.59 -93.83 -151.44 30.25 -61.45 -238.18
-42.28 3.64 -21.06 14.03 -91.60 -146.53 25.16 -91.28 -243.60
-29.13 -27.11 -30.49 16.64 -75.03 -122.77 29.49 -84.99 -206.05
-29.08 -19.97 -35.76 2.72 -76.58 -119.07 13.85 -92.98 -182.50
-30.53 -36.58 -59.96 -10.76 -80.67 -138.95 18.48 -107.95  -205.28
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Figure A 16 Climatology of yearly accumulated precipitation for the NUTS 111 regions. Three future periods
are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6 (green),

RCP4.5 (blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-model
ensemble mean.
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Figure A 17 Future projected changes in yearly accumulated precipitation for the different NUTS 111 regions.
Three future periods are shown: a) 2011-2040, b) 2041-2070, and ¢) 2071-2100, under all emission scenarios —
RCP2.6 (green), RCP4.5 (blue) and RCP8.5 (red). The black point represents the multi-model ensemble mean.

The 1971-2000 period as reference.
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Table A 17 Multi-model ensemble projected relative changes in yearly accumulated precipitation (%) averaged
over the full year for the NUTS 111 regions.

NUTS 2011-2040 2041-2070 2071-2100
Il RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP26 RCP45 RCP85
Alto -1.70 2.69 0.51 1.13 599  -10.33 1.61 245  -16.58
Minho
Cavado  -2.23 2.20 0.41 1.45 627  -11.20 2.22 235  -17.04
Ave 2.46 2.41 0.21 1.05 727 -12.01 1.71 -3.56 17.74
Alto 2.16 0.87 1.44 1.46 589  -10.16 3.49 335  -14.92
Téamega
Tamega 44 3.47 0.10 1.87 848  -11.89 151 485  -19.03
e Sousa
Terras
de;r_as' 217 277 1.19 262  -48  -958 | 342  -260  -14.86
Montes
Douro 217 2.86 1.95 2.60 5,92 -9.70 3.60 384  -15.64
F;“O'X'O 258 2.65 0.05 2.49 798  -12.03 2.33 431 -19.47
R.de -3.08 2.76 -0.38 2.71 776 -12.05 3.08 -4.43 -20.25
Aveiro
Viseu
Do -3.63 2.40 -0.05 1.90 859  -12.92 2.77 5.67 -20.23
Lafdes
R. de -4.54 1.77 -1.03 1.27 935  -13.73 1.41 -7.98 -23.52
Coimbra
Beiras e
S.da -4.20 1.95 -0.10 1.08 733 -12.22 2.38 -7.68 -20.42
Estrela
Beira
! 521 -1.05 -2.39 1.57 714  -1461 3.53 960  -23.23
Baixa
féi?iz -4.48 0.16 -1.69 1.32 962  -14.44 1.44 9.00  -25.05
'\4‘;?(')0 535 -1.02 -1.68 1.50 913  -15.88 1.80 9.60  -24.98
Oeste -4.00 -1.15 2.8 2.42 932  -14.24 261 894  -26.50
AM -4.28 -3.41 -3.51 2.16 11025  -16.84 3.67 1115  -28.06
Lisboa
Leziria /49 -1.88 -2.60 1.97 -9.40 -15.79 2.75 -10.44  -26.81
do Tejo
Alto -4.89 -1.66 -3.30 0.99 986  -16.61 1.79 1246 -26.20
Alentejo
Alentejo ;4 2.97 -5.09 045  -1272  -19.09 1.33 1479 -28.08
Central
Alentejo o o 3.84 -6.24 064  -1392  -20.10 171 1526 -31.15
Litoral
Baixo
) 5.14 -4.97 -8.31 204  -1458  -20.86 0.56 -16.81  -29.95
Alentejo
Algarve  -5.22 -6.09 -9.63 264  -1348  -22.88 255 1755  -33.40
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Table A 18 Multi-model ensemble projected absolute changes in yearly accumulated precipitation (mm)
averaged over the full year for the NUTS Il1 regions.

NUTS 2011-2040 2041-2070 2071-2100
Il RCP26 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
,\fi'ntﬁo 3414 3822  -1931 | 1396  -140.83 -23450 | 3266  -83.63 -377.95
Cavado  -43.67 2510  -31.79 | 1377  -14434 24740 | 3952  -8581  -383.32
Ave 4248 3526  -2567 | 11.86  -153.81 -247.42 | 3382  -97.38  -37435
Alto 27.82 4.84 3.73 8.70 7892 -12926 | 3029  -51.76  -191.29
Téamega
Z%rgﬁgg 3415 4397  -1879 | 2298  -14432 20025 | 2458  -98.16  -323.06
Terras
de;r_as' 1777 1595  -174 | 1645  -4542 8562 | 2655  -30.92  -13505
Montes
Douro  -1899  15.09 5.54 1538  -57.49  -88.79 | 2624  -42.48  -14152
F;“O'X'O 3639 3016  -2299 | 3587  -14112 -21067 | 4179  -9418  -34553
Rode 4004 2035 3162 | 3700 -11804 -18565 | 51.85  -8548  -315.96
Aveiro
Viseu
Dio 4492 1942 1362 | 1869  -117.91 -17341 | 3468  -87.16  -275.70
Lafdes
Rde — y920 1511 2325 | 1436  -11674 -17090 | 2093  -108.96 -293.33
Coimbra
Beiras e
S.da  -41.19 6.06 -13.26 2.22 7645  -121.86 | 16.07  -83.42  -201.19
Estrela
52;;2 3875  -979  -2350 | 11.80  -57.74 -11693 | 2859  -79.11  -184.94
féi?i‘; 4551 242 2683 | 1497  -10951 -16651 | 20.88  -110.17 -287.70
'\4‘;?(')0 4717 -1160 2176 | 1470  -8837  -151.97 | 19.92  -97.74  -239.89
Oeste  -31.42  -12.22 2737 | 2294 8194 -12998 | 2850  -84.84  -240.16
L’&';g , 2913 2711 3049 | 1664 7503 -12277 | 2949  -8499  -206.05
Lezina .25 1364  -2155 | 1605  -67.63 -11401 | 2242  -7959  -193.29
do Tejo
Alto 4015 1203 2571 8.68 67.94 -11533 | 1602  -89.13  -182.54
Alentejo
’E':r:‘ttf;f’ 3093 -19.19  -33.98 0.58 80.13  -12258 | 1230  -97.12  -180.23
"?_'ietrc‘)tglo 3327  -2632 4624 | 125  -89.69  -134.16 | 17.29  -10411 -209.72
Baixo . 21 2500  -45.75 -6.32 7630  -111.70 6.52 9237  -160.44
Alentejo
Algarve  -3053  -3658  -50.96 | -10.76  -80.67 -13895 | 1848  -107.95 -205.28

28



a) Precipitation: 2011-2040

Prac [mm]
N
=}
=}
S
1
®
(]

[ ]
[ ]
»
[ ]
]
™
»
{ ]
»
[ ]

500 4 a5 many Tatw Tosw yoou TTTe tavey

e
. o &
\>$‘(’0 & q’aoo \,e(? SRS \*\‘ 6660 o . o
‘_‘i\oa*“ _‘oé\(é" q;\‘Oé’\@
?‘\
b) Precipitation: 2041-2070
3500 1
3000 - | 1
"= 2500 A e -
£ LA |
T
E 2000 { *=%5 .., 2e7 % as__
U T—s e g0 as
© 1500 A —os ve
e ] v, *%53 ov
1000 s e v,
500 T V0w Thun el T vesp TUwe ol
s b ]
O T T T T T T T T T T T T T T T T T T T
o C > C < e < o < o ; o NS 2>
V“-\(\‘O @6‘2\ ((\‘ ’oe‘?\ © by N . & 00( " X o \ee% S A@Y @5\‘6\ 536 & 3&60 P@é o 'b‘d
VS\(P & R \?’Q qo“g W0 he & a0 & . & ¥
&K . (’b" G
& & &
<) Precipitation: 2071-2100
3500 A
3000 4 | L]
E 2500 A "._ i
—b .
£ 2000179 pogy T afs T ang
U - v s 2% a8
© 1500 A -]
a | | $ eag
1000 1 w5 Y "5 o
L ¥ ITTH To5l **om i v oo,
500 A b Fe Ty weul % T W,
O T T T T T T T T T T T T T T T T T T T
I A R S I I T (I R S
W MY @ O 2 ¥ o RS N
\>°('0 QWP N 37 LS < & a0 € . &0
{06(\ ] é\(’bg o ?-)(3
historical RCP2.6 RCP4.5 RCP8.5

Figure A 18 Climatology of yearly accumulated precipitation for the different basins. Three future periods are
shown: a) 2011-2040, b) 2041-2070, and ¢) 2071-2100, under all emission scenarios — RCP2.6 (green), RCP4.5

(blue) and RCP8.5 (red), with historical period (grey). The black point represents the multi-model ensemble
mean.
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Figure A 19 Future projected changes in yearly accumulated precipitation for the basins. Three future periods
are shown: a) 2011-2040, b) 2041-2070, and c) 2071-2100, under all emission scenarios — RCP2.6 (green),
RCP4.5 (blue) and RCP8.5 (red). The black point represents the multi-model ensemble mean. The 1971-2000

period as reference.
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Table A 19 Multi-model ensemble projected relative changes in yearly accumulated precipitation (%) averaged
over the full year for the basins.

i 2011-2040 2041-2070 2071-2100
asins
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP85
Minho  -1.39 3.20 0.89 121 -5.69 -9.84 1.41 217  -16.06
A”g‘ga € 085 2.90 1.79 3.34 -4.19 -8.16 4.28 0.61 -14.94
Lima -2.04 2.35 -0.03 0.58 650  -11.04 1.15 325  -17.28
NeF'{VCa € 196 2.05 0.91 2.18 576  -10.23 3.22 138 -16.17
Ca‘éago € 237 1.94 0.17 0.81 668  -11.83 1.76 347 -17.44
Ave 231 2.40 057 1.99 707 1171 2.42 317 -17.63
Lﬁfg € 190 2.77 0.98 355 621  -10.94 3.49 202 1734
Douro -2.39 2.60 1.19 2.20 611  -10.30 3.11 402 -16.47
VOF‘;?:"" € 328 2.34 -0.39 2.49 805  -12.34 2.95 512 -20.79
Mondego  -4.19 2.40 -0.68 1.34 907  -13.42 167 734 -22.26
LiseRC  -3.92 0.14 142 1.64 939  -14.04 153 886  -24.69
Ribeiras ) 1 -1.19 -2.38 2.28 961  -14.63 255 914  -26.64
do Oeste
Tejo -5.04 -1.62 274 1.24 930  -15.90 2.37 1085  -25.73
Ribeiras
do -5.67 354 -6.40 018  -1362  -20.16 1.66 1486 -31.77
Alentejo
Sado -5.22 371 -5.75 034  -1352  -19.65 154 1455  -29.73
Mira -6.36 -4.91 -8.40 241 1532  -21.25 1.24 1733 -33.23
Guadiana  -4.98 -4.36 733 156  -1335  -20.29 1.13 1633 -28.74
Arade -6.16 -6.26 -9.26 2194 <1479 -2251 223 17.40  -34.11
Ribeiras
do 562 547 -9.31 227  -1318  -22.95 2.86 1729  -33.76
Algarve
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Table A 20 Multi-model ensemble projected absolute changes in yearly accumulated precipitation (mm)
averaged over the full year for the basins.

Basins

Minho

Ancora e
RC
Lima
Neiva e
RC

Céavado e
RC

Ave

Lecae
RC

Douro

Vouga e
RC

Mondego

Lise RC

Ribeiras
do Oeste

Tejo
Ribeiras

do
Alentejo

Sado
Mira
Guadiana

Arade

Ribeiras
do
Algarve

2011-2040 2041-2070 2071-2100
RCP2.6 RCP45 RCP85 | RCP26 RCP45 RCP85 | RCP2.6 RCP45 RCP8.5
2380 4831  -591 | 2057  -12205 -20644 | 30.68  -67.91  -336.15

690 3215  -049 | 5534 7290 -147.95 | 77.76  -1185 -271.75
-47.32 3385  -3393 | -0.79  -160.39 -27527 | 2321  -11112 -436.30
-30.37 1719 -1595 | 3440  -11391 -197.05 | 6244  -5401  -317.93
4652 2674 -27.07 | 376  -14929 -253.79 | 2029  -97.55  -382.65
-32.85 3080  -17.75 | 29.00  -131.79 -214.82 | 46.24  -81.03  -330.95
-16.25 2966  -1348 | 5389  -93.17 -168.95 | 60.83  -51.68  -275.93
2362 1807  -204 | 1559  -70.75  -112.26 | 2647  -51.22  -179.29
4052 2302  -2857 | 3155  -126.34 -192.33 | 46.96  -9510  -325.97
4610 1869  -2090 | 11.80  -11354 -16521 | 20.02  -101.87 -275.48
3520  -182  -20.89 | 1811  -97.93 -149.07 | 2151  -99.62  -261.13
-3344  -1323  -2952 | 2209  -87.82 -13834 | 28.65  -90.23  -250.82
-3840  -1403  -2558 | 1017  -7622  -129.50 | 20.83  -91.66  -209.21
-37.61  -2914  -5592 | 578  -99.73  -15393 | 2179  -11498 -245.61
2931  -2361  -3956 | 276  -8370 -12571 | 1471  -9537  -190.98
-37.07  -3158  -56.64 | -10.16  -9564 -136.52 | 1292  -113.84 -21431
2479 2296  -39.96 | -446  -70.98 -109.75 | 938  -90.32  -155.5
-40.53  -4451  -6538 | -10.56 -102.32 -156.33 | 18.99  -123.37 -237.20
-3352  -3527  -6347 | -7.89  -82.24 -147.60 | 21.67  -112.85 -220.19

32



Climate Extremes

Precipitation Extremes
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Figure A 20 (a) Annual average number of days with precipitation exceeding 10 mm for historical period (1971-
2000) and for the future periods considering different GHG emission scenarios. (b) Future projected changes
in average number of days with precipitation exceeding 10 mm over mainland Portugal, considering the 1971-
2000 period as reference. (c) Multi-model spread in future projected changes in average number of days with
precipitation exceeding 10 mm over mainland Portugal, considering the 1971-2000 period as reference. The
spread is quantified by the standard deviation of the anomalies between different models. Grid-points where
the change signal does not agree in at least 66% of the models is identified by dotted hatching.
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Figure A 21 (a) Annual average number of days with precipitation exceeding 50 mm for historical period (1971-
2000) and for the future periods considering different GHG emission scenarios. (b) Future projected changes
in average number of days with precipitation exceeding 50 mm over mainland Portugal, considering the 1971-
2000 period as reference. (c) Multi-model spread in future projected changes in average number of days with
precipitation exceeding 50 mm over mainland Portugal, considering the 1971-2000 period as reference. The
spread is quantified by the standard deviation of the anomalies between different models. Grid-points where
the change signal does not agree in at least 66% of the models is identified by dotted hatching.
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