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OBJETIVOS

-

Produzir um atlas digital de elevada resolucao
(~1 km) das atuais condicoes climaticas em
Portugal relevantes para a producao agricola

~

-

Avaliar as suas possiveis modificacoes face a
cenarios de alteracoes climaticas

N

\
(

Selecao de indices bioclimaticos chave

_/
\
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INDICE DE TERMICIDADE (TI)

Avalia as condicoes termicas
globais de um dado local

NS

Definicao de bioclimas com forte
correspondencia com a cobertura
vegetal e as culturas agricolas
adequadas a cada regiao
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INDICE DE TERMICIDADE (TI)

De acordo com Rivas-Martinez:

TI=10%X (T+ M+ m)

T — somatoério das médias mensais da temperatura

M - temperatura maxima média do més mais frio
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m — temperatura minima média do més mais frio



INDICE DE ARIDEZ (Al)

Funcao da temperatura,
precipitacaoe ETP

NS

Forte influencia na paisagem e no
uso da agua

NS

Método UNEP
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INDICE DE ARIDEZ (Al)

_ yi=12 p 1_12 |
Al = j=1 J/ ET;

PET; = 16(L;/12)(N;/30)(10T; /1)"

PET; é a evapotranspiragdao para o més j, L; o fotoperiodo, N;
nuamero de dias e T; a temperatura media para o mésj.

O indice de calor, I, e a poténcia a sao calculadas através de:
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j=12
| = Z ('1}_/5)1.514
j=1

a=675x10"713—-7.71x107°1% + 1.792 x 1072] + 0.49239



INDICE COMPOSTO

Al & Tl combinados num indice
composto

NS

Tem por base as classes de Al & Tl

NS

Sistematiza a caraterizacao
bioclimatica
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INDICE COMPOSTO

0.20 <Al <0.50
0.50< Al <0.65
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Al >1.50
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0.65<AI<1.00
1.00<AI<1.50
Al>1.50
0.20<AI<0.50
0.50 <Al <0.65
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Lower supramediterranean & semi-arid
Lower supramediterranean & dry sub-humid
Lower supramediterranean & humid sub-humid
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Upper mesomediterranean & semi-arid
Upper mesomediterranean & dry sub-humid
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GRAUS-HORA

GDH é a acumulacao termica horaria durante a
estacao de crescimento, no intervalo 4-36°C,
com 6timo a 26°C, e no periodo de 1 de Fevereiro
a 31 de Outubro

NS

Permite a definicao de zonas termicas de
acumulacao de calor, necessario para o
desenvolvimento fisiolégico adequado das
fruteiras (e.g. floracao, maturacao)
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GRAUS-HORA
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PORCOES DE FRIO

CP é a acumulacao de frio durante o periodo de
dormeéncia invernal (1 Outubro a 28/29 Fevereiro)
utilizando um modelo dinamico complexo

NS

Permite a definicao de zonas termicas de
acumulacao de frio, necessario durante o periodo
de dormeéncia das fruteiras de regioes temperadas
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Dados diarios
temperaturas
& precipitacao

(WorldClim +
E-OBS)

Portugal
Continental

Projecoes
Analise geradas por 4
especifica RCMs para
para culturas RCP4.5 & 8.5
(COS 2007) (EURO-

CORDEX)
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METODOS

Calculo dos indices bioclimaticos:

Termicidade (7!), Aridez (Al), indice composto (C!),
Graus-hora (GDH), Porcoes de frio (CP)

NS

Downscaling estatistico utilizando modelos de
regressao multipla com a altitude, latitude e
distancia a costa

NS

Projecoes climaticas com base no método “delta”
para o periodo 2041-2070 (RCP4.5 & RCP3.5)
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METODOS

Schematic for Global
Atmospheric Model

Horizontal Grid (Latitude-Longitude)

Vertical Grid (Height or Pressure)
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Ensemble de modelos/simulacoes para reduzir a incerteza
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GCM-RCM chain Acronym Institutions

CNRM-CERFACS - SMHI-RCA4 CNRM Centre National de Recherches Météorologiques

IPSL-CM5A-MR - SMHI-RCA4 IPSL Institut Pierre Simon Laplace

MOHC-HadGEM?2 - SMHI-RCA4 MOHC Met Office Hadley Centre
MPI-M-MPI - SMHI-RCA4 MPI Max Planck Institute




METODOS

Diferentes cenarios de emissao de GHG para reduzir a incerteza
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INDICE DE TERMICIDADE (TI)

/Mesomediterrénico Superior e\ 42°N;

Supramediterranico a NE e em TI
altitude. - < 80 7

. . . [ (8o -145[ |
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praticamente desaparece. 39"\
Sul/centro transitam para
Termomediterranico Inferior.

38°N-

O norte transita para
Mesomediterranico e
Termomediterranico Superior.

N\ Y -

9°W 8°W 7°W



INDICE DE ARIDEZ (Al)
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INDICE COMPOSTO
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~

Tendéncia para aguecimento acentuado e aumento
das condicoes de secura!

Zonas T5 irao emergir a sul.
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ATLAS DIGITAL: GRAUS-HORA

4 P

Condicoes muito heterogéneas,
com elevados contrastes entre o
norte e o sul, o litoral e o interior

Zonas de montanha com menores
valores (45-60 mil GDH) e zonas de
vales e a sul do Tejo com valores
mais elevados (75-90 mil GDH)
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ATLAS DIGITAL: PORCOES DE FRIO
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VARIABILIDADE NO PASSADO RECENTE
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MODELO DE DISTRIBUICAO ESPACIAL

Videira Oliveira
- - 100 |
100 ~
i
80| 80 | <
o o —
@) @) 5
0 <
o
40| 40 o
40 60 80 100 120 40 60 80 100 120

GDH (10°) GDH (10°)



MODELO DE DISTRIBUICAO ESPACIAL

Fruteiras Castanheiro
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IMPACTES

As futuras alteracoes climaticas poderao
modificar varios aspetos, tais como:

a) os ciclos fisiolégicos e reprodutivos
(e.g. alteracoes fenoldgicas);

b) os ciclos de doencas e pragas;

i/ c) os niveis de stresse térmico e hidrico
e as necessidades de rega
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... com potencias consequéncias na
producao, qualidade, atributos e
tipicidade regional.




MEDIDAS DE ADAPTACAO

Adaptacao de praticas agricolas e de
gestao da cultura

Implementacao de sistemas de rega
inteligente

Aplicacao de protetores solares

Selecao de variedades/clones
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Selecao microclimas




IMPLEMENTACAO

Investimentos de médio-longo
prazo com retorno econémico
muito dependente da
sustentabilidade futura das
culturas e da viabilidade
socioeconémica do setor face
as alteracoes projetadas

Analise especifica de cada
cultura e regiao, tendo em
conta as suas especificidades,
com vista a elaboracao de
linhas orientadoras precisas e
eficazes na mitigacao das
alteracoes climaticas
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Estudo de caso para pastagens e forragens

Simulag¢ao para uma pastagem irrigada nas
proximidades de Castelo Branco:
Corte precoce vs. tardio
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Simulacao para uma pastagem irrigada nas

proximidades de Castelo Branco
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MODELACAO DE PASTAGENS

Process-based crop
modelling is a useful tool

Soil characteristics

~,
Plant parameters

Crop - B e N
R - . - a ._<
I
J ‘ ‘ Initializations
X\ ', ' -

Outputs
« Yield/Production
« Phenological timings
. Biomass
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MODELACAO DE PASTAGENS

Input parameters

Initialization of
simulation

Soil information

Climate data

Grassland
community

Farming practice
system

Dynamic crop model (STICS)

Initial phenological stage (dormancy), dry matter, LAl (leaf area index), root
depth, plant N and carbon reserve, perennial grassland (no sowing)

Soil texture, organic matter content, estimation of hydrodynamic characteristics
and chemical parameters for Castelo Branco
Recent past (1985-2006) Observational gridded dataset

Climate change projection (RCP8.5
Future period (2021-2080) scenario)

Parameterized prairie with standard value (4 main functional species groups)

Irrigation is automatically scheduled based on root zone water dynamic and
plant water demand

Residue LAl for regrowth

Two cutting
(mowing) dates are
predefined annually

Residue dry matter for regrowth

Mineral N fertilization apply simultaneously (60 kg ha™)

Organic residue Grass residue return to soil

Reference literature or
Dataset source

(Ruget, Satger et al. 2009)

Harmonized World Soil
Database (HWSD)

E-OBS database

EURO-CORDEX

(Ruget, Duru et al. 1999)

(Brisson, Launay et al. 2009)

(Courault, Hadria et al.
2010); (Ruget, Satger et al.
2009)

(Brisson, Launay et al. 2009)
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MODELACAO DE PASTAGENS

Two typical Mediterranean grassland system
Dry matter - DM (kg hat day?)
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MODELACAO DE PASTAGENS

4 : . . )
Comparison of simulated grass dry matter production and

irrigation water use between early mowing and late mowing
practice for recent-past period (1985-2006)
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Early mowing results in low DIVI (2988 kg ha™!) with irrigation amount around
312 m3 ha year?, compared to high DIVI (6000 kg ha™) by late mowing with
irrigation amount around 3930 m3 ha! year?.




MODELACAO DE PASTAGENS

Effect of projected climate change on DM:

early vs. late mowing
g J

Dry matter (kg ha?)
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Grass DM production by early mowing management is projected to gradually
increase by ca. 22% until future long term period (2061-2080), whereas late
mowing management is projected to gradually decrease by ca. 25%.




MODELACAO DE PASTAGENS

Climate change impacts on irrigation and precipitation:
early vs. late mowing
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MODELACAO DE PASTAGENS

Thermal stress index (SD)

Water stress index (SD)

o o o 9

lllustration of summer stress between early and late mowing

[EnN

P

o o o o

2
) .
—Earlvmowingthermal stress Late mOWInEtherma| stress
1 \WV Y
SW
6
4
2
Day of year 2080 Day of year 2080
0
PORPNWANMNUIDODNOOORRPRREPRPEPRPEREPNWAIDNOCORRPEPRLPRPEELRLRNNNNN
N WRPRONOWRONOERNNWNOU O WONORPWANONWAMUUIODODOOORNAMNOJ
5 AWEkr oOoNOwkR OCRWIAINORWANOR W
——Earlv mowing water stress Late mowing water stress
1
8
6
4
2 | Day of year 2080 Day of year 2080
0
RPORNWADMNUIIONOOORRPRPRRRRPREPRPRPNWUDMONOCORRPEPRPEPERPEENNNNN
NUOWRONOOWRONOERNNWAOO O WOAONORWANONWAUODOWOORNNOJ
aWEREk o~NUOweRE OFRPWUIUOINOPRPRWUIOAONORFR,W

More frequent and intense thermal and water stresses are observed in late
mowing grassland system
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MODELACAO DE PASTAGENS

Early Late
mowing mowing
grassland grassland

Short growing season for DM Longer growing season for DM I~
accumulation, but avoid summer accumulation, but subject to —
o

drought summer drought ~

l ‘=

| 5

Winter and spring precipitation High irrigation level is required to ::_
primarily meet plant water demand maintain plant growth o
with low irrigation needed throughout summertime N

\ Outcome /

Seasonal DM production
Favourable levels converge in Not Favourable

U the long term u
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