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How climate is currently changing across 
Europe and in Ireland

Á The European State of the Climate report (2024) highlights that 

Europe is the fastest warming continent 

Á 2024 was the warmest year on record for Europe, and the 4th 

warmest year on record for Ireland

Á More records are needed to determine long-term trends 

Á Ireland is more influenced by the surrounding sea, and is 

warming at a slower rate than continental Europe

Á &GO=N=JӅ +=L xAJ=9FFӐK'J=D9F<ӐK !DAE9L= AF ҐҎҐҒ report shows that 

Ireland is warming in line with the global warming trends



Projected changes to the Growing Season
Changes (Days) to the growing season

% Change in temp >10OC

Growing season length

*Nolan and Flanagan, 2020. https://www.epa.ie/publications/research/climate-change/Research_Report_339_Part1.pdf



Projected changes to precipitation 

ÅDecrease in summer precipitation of 

Å5-10% by 2021-2060; and 

Å10-18% by 2060-2099; 

Projected change (%) to dry periods in Summer

Projected change % in very wet days >30 mm/day

Å However;

Å Increase in variability of the 

precipitation ï will result in more 

wet days

Å Result: More dry periods



Accepted Tree Species for the Afforestation Scheme



Soil types govern our species choice

Soil Type Ha %

Grey Brown Podzolic 1,647,296 24%

Gley soils 1,490,775 21%

Brown Podzolic 823,873 12%

Acid Brown Earths 673,488 10%

Podzols 549,547 8%

Shallow Brown Earths 222,585 3%

Basin Peat 394,626 6%

Blanket Peat 755,747 11%

Lithosols 308,755 4%

Other 122,900 2%

Total 6,989,593 100%



Gleyed Soils Brown Earth 

Soils

Podzols  

Agricultural soils offer increased diversification

Grey Brown 

Podzolic

Spruce/Birch/Alder/Fir/Scots pine/Oak/Beech/Cherry/Chestnut



First Point - Get the Soils right 



Initially species choice based on Historical plots

Avondale ï P1906, Broadleaved plots 



Assessment of adaptation and performance - Avondale
Location Broadleaf

/Conifer

Pure

/Mix

Species Nomenaclature Provenence Phenotype Volume Defects/Disease/

Other

Timber Pot

Avondale Broadleaf Pure Oriental spruce Picea orientalis Unknown Poor Low Butt Rot/Branchy None

Avondale Broadleaf Pure Pedunculate Oak Quercus robur Unknown Poor Branchy Firewood

Avondale Broadleaf Pure Spanish Chestnut 1 Castenea sativa Unknown Poor Medium Firewood

Avondale Broadleaf Pure Spanish Chestnut 2 Castenea sativa Unknown Poor Good Firewood

Avondale Broadleaf Pure Hornbeam 1 Carpinus betulus Unknown Poor Low Firewood

Avondale Broadleaf Pure Hornbeam 2 Carpinus betulus Unknown Good Low Firewood

Avondale Broadleaf Pure Sycamore Acer pseudoplatanus Unknown Moderate Good Healthy

Sawlog & 

Firewood

Avondale Broadleaf Pure Beech 1 Fagus sylvatica Unknown Variable Good Sawlog & Firewood

Avondale Broadleaf Pure Pedunculate Oak P1905
Quercus robur

Unknown
Poor 

Good Low stocking

Variable 

quality/Firewood

Avondale Broadleaf Mix

Pedunculate Oak - 

Beech 1

Quercus robur/Fagus 

Sylvatica Unknown Variable Good Variable

Avondale Broadleaf Mix

Pedunculate Oak - 

Beech 2

Quercus robur/Fagus 

Sylvatica Unknown Variable Good (BE)

Sawlog (BE), 

Firewood (Oak)

Avondale Broadleaf Mix Ash/Oak

Fraxinus 

excelsior/Quercus robur Unknown Poor Poor Firewood

Avondale Conifer Pure Norway spruce -1 Picea abies Unknown Good High HQ Sawlog

Avondale Conifer Pure Norway spruce -2 Picea abies Unknown Good High HQ Sawlog

Avondale Conifer Pure Western Hemlock -1 Tsuga hetrophylla Unknown Good High Sawlog to pulp

Avondale Conifer Pure Yezo spruce Picea jezoensis Japanese? Good Low Branchy, variable quality Some sawlog

Avondale Conifer Pure Douglas fir Pseudotsuga menziesii Unknown Excellent High Stocking good HQ Sawlog

Avondale Conifer Pure Japanese larch Larix kaempferi Unknown Good High Good form, low stocking HQ Sawlog

Avondale Conifer Pure European silver fir Abies alba

Buderopholm/Den

mark Reg Seed 

Stand Poor Good

Stocking 

good/Branchy/Slender 

stems Pallet/Pulp

Avondale Conifer Pure Corsican pine Pinus nigra Unknown Good High

Good Form/Canopies 

struggling HQ Sawlog

Avondale Conifer Pure Radiata pine Pinus radiata Unknown Good

High 

(Individual) Stocking low (2 trees) Sawlog & ATP

Avondale Conifer Pure

western white pine 

pine Pinus strobus Unknown Good

High 

(Individual)

WPBR/Stocking low (2 

trees)/Self pruning Sawlog & ATP

Avondale Conifer Pure Leyland cypress Cupressus ×  leylandii Unknown Good High Uniform vigoous Sawlog

Avondale Conifer Mix

European larch - 

Japanese larch
Larix decidua/Larix 

kaempferi Unknown

Moderate to 

Good Good

Branchy upper 

stem/Uniform stand Sawlog & ATP

Avondale Conifer Mix

Scots pine ï western 

hemlock

Pinus slyvestris/Tsuga 

hetrophylla Unknown

SP good/WH 

poor Good Sawlog & ATP

Avondale Conifer Pure Western Hemlock -2 Tsuga hetrophylla Unknown Poor High Form variable Sawlog to pulp

Avondale Conifer Pure Japanese red cedar Cryptomeria japonica Unknown Poor High Very rough stems Sawlog to pulp

Avondale Conifer Pure Coast redwood Sequoia sempervirens Unknown Good High

External 

cladding/ATP

Avondale Conifer Pure Giant redwood

Sequoiadendron 

giganteum Unknown Good High Light canopy

External 

cladding/ATP

Avondale Conifer Pure Western red cedar Thuja plicata Unknown Good High very impressive stand Sawlog & ATP



Alternative broadleaved species - Adaptation

Oriental Beech

Southern Beech

Wingnut

Oak

Hickory



Scotland ς Glentress ς Species trials



Scotland (group Planting of Oak)



Species representation in Experimental trials



Type Species Botanic name Provenance Expts.
Broadleaf Peduncluate Oak Quercus robur Native Oak x 4

Broadleaf Sessile Oak Quercus petraea

Native Oak x 4

IUFRO (Clonegal)
Broadleaf Silver Birch Betula pendula Source Trial (Scotland)

Broadleaf Beech Fagus sylvatica

BFC Recommendations, 

Manch, Camolin
Broadleaf Cherry Prunus avium C/O FGRT
Broadleaf Red Oak Quercus rubra C/O FGRT
Broadleaf Sweet chestnut Castanea sativa Irish SO
Broadleaf Sycamore Acer pseudoplatanus Irish SO
Conifer Douglas fir Pseudotsuga menziesii JFK, Historical Info, French SO
Conifer Lodgepole pine Pinus contorta Hyrbid material

Conifer Norway spruce Picea abies

KTR, Genetic Gain, BFC 

Recommendations
Conifer Scots pine Pinus sylvestris
Conifer Sitka spruce Picea sitchensis IUFRO, JFK, Irish SO
Conifer European silver fir Abies alba BFC Recommendations
Conifer Grand fir Abies grandis Historical, JFK
Conifer Japanese red cedar Cryptomeria japonica Camolin, Irish SO
Conifer Monterey pine Pinus radiata Natforex, 
Conifer Western Hemlock Tsuga heterophylla Historical/JFK
Conifer Western red cedar Thuja plicata JFK/BFC Recommendations
Conifer Coast redwood Sequoia sempervirens JFK/BFC Recommendations, 

Conifer Giant redwood Sequoiadendron giganteum

Avondale/BFC 

Recommendations, 
Conifer Pacific silver fir Abies amabilis 2 x Experiments (
Conifer Noble fir Abies procera JFK, Natforex 



Are our native species sufficiently diverse?

Source: Colin 

Kelleher, NBG



Beech ( 3 x Provenance Trials)Experiments

1. Glenmalure

2. Deputys pass

3. Moneymough

ÅTresspass 

issues

ÅReforestation 

sites

ÅUnsuitable 

sites

ÅForm Very poor
Unsuitable sites



An overlooked species? Japanese red cedar
Å Experimental data: A ten seed origins sourced from Japan and 

planted in a series of experimental trials in 1979



Adaptation - Late Autumn frost



z

To evaluate the likely phenological response of selected 
tree species to present and future temperature and 
temperature extremes.

Catriona Duffy, Maynooth University



z

Phenor package in R

Á Sixteen models from the Phenor 

package parameterised using 

the GenSA algorithm.

Á Models account for 

ecodormancy alone (just Spring 

forcing) and endo/ecodormancy 

(winter chilling and Spring 

forcing).

Á Predominant signal towards 

earlier budburst across model 

combinations for all species 

analysed.



z

Phenological changes in Sitka spruce 
(2050s)

Á Signal is 

towards earlier 

budburst 

across a 

range of 

phenological 

and climate 

models.



z

Á The signal is 

more 

pronounced as 

the century 

progresses.

Á This signal is 

also maintained 

in other species 

analysed 

(consistent with 

literature 

findings)

Phenological changes in Sitka spruce 
(2080s)



z

Other species: Quercus robur



z

Other species: Fraxinus excelsior



z

Other species: Fagus


