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WP2 - Projecgbes Climaticas, Extremos e indices

Construcao de novas projeccdes climaticas (avaliacao do total de simulacdes de
Modelacao Regional de Clima a alta resolucao (12 km; EURO-CORDEX)

Caracterizacao das projeccdes climaticas (conjunto vasto de variaveis e indices)

Visao do clima futuro de Portugal para o século XXI, baseado num ensemble
multi-variavel/multi-modelo para os diferentes cenarios de emissao (RCPs)

* Modelacao dos impactos sectoriais

 Identificacdo e modelacao de medidas de adaptacao

* Traduzir os impactos fisicos em impactos sociais e
economicos, com e sem medidas de adaptagao coms 0l S apa @R
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WP2 - Projecgdes Climaticas, Extremos e indices

DELLNYE Dados simulagdes regionais climaticas
Metodos (EURO-CORDEX)

Dados das simulagdes regionais
climaticas EURO-CORDEX 45 simulacdes EURO-CORDEX (13 seleccionadas)

Iberia01 RCP2.6, RCP4.5 e RCP8.5

2011-2040, 2041-2070 e 2071-2100

Precipitacdo diaria; temperatura maxima e minima diaria;
Avaliacdo da precipitacdo e velocidade do vento didria; etc...
temperatura maxima e minima
das simulagdes

Observacgoes Iberia0l
Y - Precipitacdo diaria; temperatura maxima e minima diaria,
[Ensemb|e multi-variavel m“'t"] (Cé|cu|o das médias, indices, | | ho periodo 1971 to 2000 resolugdo ~10km

modelo do EURO-CORDEX: L.
J L e extremos climaticos
pesos

Métricas para avaliacao da qualidade dos

modelos
Métricas de erro utilizadas: viés médio, erro absoluto
[ Projeccdes das médias, indices, e ] médio, erro médio quadratico , desvio padrdo
extremos climaticos normalizado, correlac3o espacial, Willmott-D Score,

Perkins skill score, and Yule-Kendall skewness
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WP?2 - Projeccdes Climaticas, Extremos e indices

Ensemble Multi-
Modelo

» Avaliacdo dos diversos ensembles multi-modelo
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WP2 - Projecgdes Climaticas, Extremos e indices

2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

 FEEEaEd

Temperatura

ANNUAL

Temperatura
Minima
Change in daily minimum temperature [°C]
2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5
2 % ¢
2 Temperatura
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WP2 - Projecgdes Climaticas, Extremos e indices

2011-2040 2041-2070 2071-2100
Tem peratu ra RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

Maxima sazonal

+1.5°C

DJF

MAM

+3.5°C

JA

+6.5 °C
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WP2 - Projecgdes Climaticas, Extremos e indices

Precipitacao 2011-2040 2041-2070 2071-2100
Anual

RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP4.5 RCP8.5

ANNUAL

Change in total accumulated precipitation [%]

1 1
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WP2 - Projecgdes Climaticas, Extremos e indices

2011-2040 2041-2070 2071-2100

RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

Precipitacao
Sazonal

-45%

-55%

JA

-35%
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WP2 - Projecgdes Climaticas, Extremos e indices

2011-2040 2041-2070 2071-2100

VelOC|dade dO RCP2.6  RCP4.5  RCP8.5 = RCP26 RCP45 RCP8.5 | RCP2.6 RCP4.5  RCP8.5

vento aos 10-m
sazonal

ANNUAL

DJF

MAM
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SON

Change in daily mean wind speed at 10 m [m/s] [] PO R ORTIEA
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WP2 - Projecgdes Climaticas, Extremos e indices

Extremos e
Indices

-~

Média acumulada da precipitagao [mm]

Maximo de precipitagao acumulada num periodo de 5 dias consecutivos

[mm]

Numero de dias com precipitacdo acima de 1/10/20/50 mm [dias]

Percentagem da precipitacdo total anual dos dias com mais de 10/20/50

mm/dia

Duragdo maxima dos periodos com precipitacdo superior a 1 mm/dia
Quragéo maxima dos periodos com precipitacdo inferior a 1 mm/dia

Precipitacao

~

/ Vento

Média diaria da velocidade do vento aos 10 metros [m/s]

Maximo da média diaria da velocidade do vento aos 10 metros [m/s]
Maximo do maximo diario da rajada de vento [m/s]

Numero de dias em que a velocidade média do vento excede os 5.5
m/s [dias]

Numero de dias em que a velocidade média do vento excede os 10.5
m/s [dias]

~

_/

7

Numero de dias muito quentes [dias]

Numero de dias quentes [dias]

Numero de dias de verao [dias]

Numero maximo de dias consecutivos muito quentes [dias]
Onda de calor: niumero, duragao média e maxima

Numero de dias de geada [dias]

Numero de noites tropicais [dias]

Numero maximo de dias consecutivos frios [dias]

Qnda de frio: niumero, duragao média e maxima

Temperatura

>

\NUmero de dias em que a velocidade média do vento é inferior a 2.0

m/s [dias]
4 )

SPI/SPEI

UTCI

Growing season precipitation
Hydrothermal Index
Selianinov Index

Cool night index

Growing season suitability
Huglin Heliothermal Index

\J

indices Sectoriais

e mais...

Growing Degree Day
Indice de Aridez
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WP2 - Projecgdes Climaticas, Extremos e indices

Numero de dias de verao T,,,,>25°C
Extremos de @)

1971-2000 2011-2040 2041-2070 2071-2100
Temperatu ra Historical ~ RCP2.6 RCP4.5 RCP2.6 RCP4.5 RCP2.6 RCP4.5 RCP8.5

Average number of summer days [days/year]

I 1

1 1
60 80 100 120 140

Numero de dias muito quentes T,,,,,>35°C
(a)
1971-2000 2011-2040 2041-2070 2071-2100

Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

95 dias

Average number of very hot days [days/year]
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WP2 - Projecgdes Climaticas, Extremos e indices

Numero de dias frios T,,,;,<7°C

Extremos de (2)
1971-2000 2011-2040 2041-2070 2071-2100
Temperatura Historical RCP4.5 RCP4.5  RCP8.5 | RCP2.6  RCP4.5  RCP8.5

Average number of cold days [days/year]

 —— e — . T » T
0 20 40 60 80 100 120 140 160 180 200 220 240

Numero de dias de geada T,,;,<0°C
(a)
1971-2000 2011-2040 2041-2070 2071-2100

Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

SR T
.

T T

Average number of frost days [days/year]
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WP2 - Projecgdes Climaticas, Extremos e indices

1 (a)
Periodos de 1971-2000 2011-2040 2041-2070 2071-2100
retorno RCP4.5 RCP8.5 RCP4.5 RCP8.5

Temperatura
maxima

 ——— e — . . . : — S
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WP2 - Projeccdes Climaticas, Extremos e indices

(a)
1971-2000

Historical

2071-2100
RCP4.5

2041-2070
RCP4.5

2011-2040

RCP2.6 RCP8.5 ; RCP2.6 RCP8.5

Ondas de Calor

— IIIIE—

7 8 9 10 Lol 12

(a)

1971-2000 2071-2100

RCP4.5

2041-2070
RCP4.5

2011-2040
RCP4.5

Historical RCP8.5

Average duration of heatwaves [days/year]

* . " . . m
5 6 7 8 9 10 11 12 13 14 15 16
(a)
1971-2000 2011-2040 2041-2070 2071-2100
Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 . RCP2.6 RCP4.5 RCP8.5
Maximum duration of heatwaves [days]
*' . . . . m
10 20 30 40 50 60 70 80 90 100 110 120

Numero de ondas de
calor por ano

Dura¢ao médias das
ondas de calor por
ano

Dura¢ao maxima
das ondas de calor
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WP2 - Projecgdes Climaticas, Extremos e indices

Extremos de Maximo de precipitacao acumulada num periodo de 5 dias consecutivos
Preupltagao 1971-2000 2011-2040 2041-2070 2071-2100

Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

Maximum of 5-day accumulated precipitation [mm]

: | | — T
0 100 200 300 400 500 600 700 800

2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP8.5 RCP4.5 RCP8.5 RCP2.6

RCP4.5

+ 180 mm

Change in maximum of 5-day accumulated precipitation [mm]
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WP2 - Projecgdes Climaticas, Extremos e indices

(a)
1971-2000 2011-2040 2041-2070 2071-2100

RCP4.5

Periodos de retorno -
Historical RCP2.6 RCP4.5

Precipitacao

Return levels associated with 30-years events for daily precipitation [mm]

gy T — . . ] ———
0 30 60 90 120 150 180 210 240 270 300
Return Periods: Norte
400
300 A _ 1
E 2 & i 2 I ) i &5 " £
200 - a i ) - ° &
o - _'ERE NS i SRR
100 - '
0 | 1 1 1
1971-2000 2011-2040 2041-2070 2071-2100

historical RCP2.6 RCP4.5 —— RCP8.5



WP2 - Projecgdes Climaticas, Extremos e indices

Secas Severas

2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

soidf ¥

Change in average number of severe droughts per decade

Diferenca no
numero de secas
severas por
década

-1 0 1 2 3 4 5 6

(a) 2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

dedeedid

Change in average duration of severe droughts [months]

Diferenca na
duracao de secas
severas
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WP2 - Projecgdes Climaticas, Extremos e indices

Rajada de Valor maximo do maximo didrio da rajada de vento

vento (a)
1971-2000 2011-2040 2041-2070 2071-2100
Historical RCP8.5 RCP2.6 RCP4.5 RCP8.5

e — . : : — —
20 22 24 26 28 30 32 34 36 38 40
(b)
2011-2040 2041-2070 2071-2100
RCP2.6 RCP4.5 RCP4.5 RCP4.5

Change in maximum of daily maximum wind gust [m/s]
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WP2 - Climate Projections, Extremes and Indices

Periodos de (a)

1971-2000 2011-2040 2041-2070 2071-2100

retorno - Rajada de
vento

Return levels associated with 30-years events for maximum wind gust [m/s]

 ——— e — ! ; ] — S
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WP2 - Projecgdes Climaticas, Extremos e indices

Conteudo de Anomalia standardizada do conteudo de agua no solo — Portugal Continental

agua no solo

2011-2040 2041-2070 2071-2100
0.15 0.15 0.15
> > >
g 0.10 P o 0.10 ~ o O 0.10 - e
] ] i ) .
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(VI [N (N
000 ] 1 : 1 1 1 000 1 L 1 000 1 1 1 1 1
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Soil moisture [mm] Soil moisture [mm] Soil moisture [mm]
Indice de Aridez —— historical RCP2.6 RCP4.5 —— RCP8.5
(a)
1971-2000 2011-2040 2041-2070 2071-2100
Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5
Aridity Index
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WP2 - Projecgdes Climaticas, Extremos e indices

e.g., indices

Indice de Frescura Nocturna (Cool Night Index)

(a)
1971-2000 2011-2040 2041-2070 2071-2100

Historical RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

FEERE

Cool Night Index [°C]

1
Very Cool Nights Cool Nights Temperate Nights Warm Nights
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WP2 - Projeccdes Climaticas, Extremos e indices

Artigos Cientificos

Publicados

Climate Services i

Rk % Volume 30, April 2023, 100351 .
ELSEVIER =

Original research article

A multi-variable constrained ensemble of
regional climate projections under multi-
scenarios for Portugal - Part I: An overview of
impacts on means and extremes

Daniela CA. Lima® 2 &, Gil Lemas®, Virgilio A. Bento *, Miguel Nogueira * °,
Pedro M.M. Soares *

Show mare s

+ Add to Mendeley 8 Share 93 Cite

hetps:/fdoi.org/10.1010/j.cliser.2023.100351 » Get rights and content »

Under z Creative Commons license » @ open aecess

International Journal of Climatology

EIRMets

RESEARCH ARTICLE = & Full Access

Critical analysis of CMIPs past climate model projections in a

regional context: The Iberian climate
Pedro M. M. Soares, Gil Lemos i Daniela C. A, Lima

First published: 23 December 2022 | https://doi.org/10.1002/joc.7973

i= SECTIONS = pOF ¥\ TOOLS

& SHARE

Climate Services
Volume 30, April 2023, 100377 .

ELSEVIER -

A multi-variable constrained ensemble of
regional climate projections under multi-
scenarios for Portugal - Part II: Sectoral climate
indices

Daniela CA. Lima* 2 &, Virgllio A. Bento *, Gil Lemos *, Miguel Nogueira * b

Pedro M.M. Soares *

Show more v
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