> ",— /

i
UNIVERSIDADE
EGus=m, 2022 FCTT utad &8 115
E ALTO DOURO

‘ CoaCllmateRlsk

Impact of climate change on bioclimatic
zoning of chestnut trees in Portugal

CL3.2.5 - Impact of climate change on agriculture

- Freitas, Teresa R., Santos, Joao. A., Silva, Ana P. and Fraga, Hélder

Vienna - Austria, 26" May of 2022




Species

Chestnut tree
(Castanea sativa)

@ Study description

Area

Mainland Portugal
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Climate Variables/Datasets

Climatic variables:

« Degrees days : 1900 to 2400 °D

« Annual mean temperature: 8 to 15 °C
« Summer days with maximum temperature below 32°C
« Annual accumulated precipitation: 600 to 1600 mm

« Chestnut suitability Index

Datasets:

« IBERIAO1 (1985-2005)

« MPI-M-MPI-ESM-LR
 |PSL-IPSL-CM5A-MR

* |CHEC-EC-EARTH
 CNRM-CERFACS-CNRM-CM5

RCP: RCP 4.5 and RCP 8.5
Period: 2021-2040; 2041-2060; 2061-2080.

Objective: Bioclimatic zoning of chestnut in Portugal
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Figure 1. Chestnut (a) land cover area (hectares) and (b) yield (t) in Portugal, between 1980 and 2020. The linear regression trends are also shown, along with
the corresponding trend value (c) chestnut distribution areas in mainland Portugal; location of the ¢
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Figure 2. Mainland Portugal characterization of (a) elevation; (b) annual accumulated precipitation; (c) annual mean temperature.
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Figure 3. Mean percentage of occurrence of (a) growing degrees days between 1900-2400 °C, (b) annual mean temperature between 8-15 °C, (c) summer
days with maximum temperature below 32 °C, (d) annual accumulated precipitation between600—-1600 mm and (e) chestnut suitability index, for the baseline

IBERIAOL; 1989—-2005) period.
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Figure 4. Mean percentage of occurrence of (a) growing degrees days between 1900-2400 °C, (b) annual mean temperature between 8-15 °C, (c) summer g
days with maximum temperature below 32 °C, (d) annual accumulated precipitation between 600—-1600 mm and (e; j) chestnut suitability index, for 2021—
2040, four GCM-RCM experiment, under RCP4.5.
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Figure 6. Mean percentage of occurrence of (a) growing degrees days between 1900-2400 °C, (b) annual mean temperature between 8-15 °C, (c) summer .
days with maximum temperature below 32 °C, (d) annual accumulated precipitation between 600—-1600 mm and (e) chestnut suitability index, for 2061—
2080, four GCM-RCM experiments, under RCP4.5.
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Figure 7. Mean percentage of occurrence of ( f) growing degrees days between 1900-2400 °C, (g) annual mean temperature between 8-15 °C, (h) summer |
days with maximum temperature below 32 °C, (i) annual accumulated precipitation between 600-1600 mm and (j) chestnut suitability index, for 2021-2040,
four GCM-RCM experiment, under RCP8.5.
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Figure 9. Mean percentage of occurrence of (f) growing degrees days between 1900-2400 °C, (g) annual mean temperature between 8-15 °C, (h) summer .
days with maximum temperature below 32 °C, (i) annual accumulated precipitation between 600—1600 mm and (j) chestnut suitability index, for 2061-2080,

four GCM-RCM experiments, under RCP8.5.
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Figure 10. Relative distribution of chestnut areas (%) as a function of the CSI for (a) all periods (2021-2040; 2041-2060; 2061-2080) and the distribution for
the baseline period (IBERIAO1, 1989-2005).




6 Conclusion

« Climate change impacts on chestnut bioclimatic suitability may have
socio-economic and ecological implications;

« This work intended to support chestnut tree sector with the
implementation of adequate measures to warrant the sustainability of
production and species adaptability.

« Partnerships with research units and agricultural associations are
strongly encouraged to acquire more field data and outline strategies

to cope with climate change and reduce its derived risks.

E-mail:trfreitas@utad.pt
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Impact of climate change on bioclimatic zoning of chestnut trees in
Portugal
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Chestrut pread worldwide, 103 ha devoted to

Ik roducton. rasing gckal proguction o 4porosmat S5 milon . wih & upard rend of
56 x 031 pe yer I he European Union,Portgal s h argestchestut producer (34370 1)
In ecent years, the country has shown an increasing trend of 723 ha per year. and the production
s 35550 1 2015, But 015l oncuriated m he hOhEas, In e present Sty bodimate
indices are applied to analyse the spatial distribution of chestnut trees in mainland Portugal,
namely degree days (suitability interval: 1900-2400°D), annual mean temperature (8-15°C),
monthly mean maximum temperature <32 nnual precipitation (E00-1600 mm). These
indices are assessed for both historical (1989-2005, from IBERIAGY) and future (from EURO-
CORDEX) climates, within three sub periods: 2021-2041, 041-2060, and 2061-2080, and under
two anthropogenic radiative forcing pathways (RCPA 5 and RCPB.5). For the historical period, in
terms of degree days, y for chestut

ine pracefined intarval s 10% In Souchern Por.gal whareas much mgher values are found at
high elevations.in the north (50-50%). For the annual mean temperature, most of northern
Portugal shows almost 100% suitabiliy. Concerning the maximun temperature, the suitability
reduces from the west (100-00%) to the east (40%). Regarding the annual precpitation, the
suitability is heterogeneous throughout the territory, with areas under 50%. A compound index is
also defined, revealing suitability from 100 to 75% over northern Portugal, while central and
seuthern Portugal show values in the approximate range of 25-50%. For future elimates, a
progressive and significant reduction n suitability was found, particularly for RCPE.S and in the
fong-ermn period. Therelore, cimatic changes embody an impartant threat (o chestnut tree
<ltivation in Partugal, d phenclo

t0 2 reduction of the cultivation areas and yield. Adaptation strategles are critcal 1o mitigate
dimate change detrimental impacts. It is indeed essential to implement measures that promote
<chestnut orchards’ adaptive capacity, reducing vulnerability and risks of exposiire to increasingly
warm Iso
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Climate Change Projections for Bioclimatic Distribution of
Castanca sativa in Portugal
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When a butterfly flutters its wings in
one part of the world, it can
eventually cause a hurricane in
another.

— Edward [forton Loreny —

E-mail:trfreitas@utad. pt




