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Anomalies in surface air temperature in 2024
Data: E-OBS - Reference period: 1991-2020 - Credit: C3S/ECMWF/KNMI

TheEuropean State of the Climatereport (2024) highlightsha
Europe is the fastest warming continent

2024 was the warmest year on record for Europe andthe 4th
warmest year on record for Ireland

More records are needed to determine longterm trends

Ireland is more influenced by the surrounding sea, and is
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warming at a slower rate than continental Europe B G
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Ireland is warming in line with the global warming trends
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Changes (Days) to the growing season
(a) RCP45 RCP85 (
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Growing season length

20 28 3 44 52 60

% Change in temp >10°C

(©) RCP45 RCP85

R
*
cq SO SC Nolan and Flanagan, 2020. https://www.epa.ie/publications/research/climate-change/Research_Report_339_ Partl.pdf
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A Decrease in summer precipitation of

A 5-10% by 2021-2060; and
A 10-18% by 2060-2099;

A Result: More dry periods

A However;

A Increase in variability of the
precipitation T will result in more
wet days

Projected change (%) to dry periods in Summer
(b) RCP45 RCP85
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Projected change % in very wet days >30 mm/day
(b) RCP45 RCP85
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COFOR®

Sustainable Development
and Conservation of
Forest Genetic Resources
2020-2030

A

COFORD Forest Genétic Resources
Working Group
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Common alder

Douglas-fir

Downy birch
Larch spp*
Lodgepole pine
MNorway spruce
Pedunculate nak
Scots pine

Sessile nak

Silver hirch

Sitka spruce
Spanish (sweet) chestnut
Sycamore

Beech

‘Wild cherry

Coast redwood
European silver fir
Grand fir

Italian alder
Japanese red cedar
Muonterey cypress
Maonterey pine
Norway maple
Pacifie silver fir
Red oak

‘Western hemlock
‘Western red cedar

privement and actions propa

Species Botanic name v Forest Priority
Estate (NFI, 2017} Action

Fraxinus excelsior

Alnus glutinesa

Psendosuga
menziesii

Benila pubescens
Larix species
Pinus comtorte
Picea abies
Ouercus robur
Pinus sylvestris
Quercus petrasa
Benwia pendida
Picea sitchensis
Castanea sativa
Arer prendoplatanis
Fagus sylvatica
Prunus avilm
Seguoia sempervirens
Abigs alba
Abies gramdis
Alrus covdata
Crypomeria japonica
CHPFESSUS MACFOCTrT
Pimus Fadiana
Arer platanoides
Abies amabilis
Chuercus Fubra
Thuga heterophyila
Thuja plicate

27%
15%

6%
313%
Q6%
3%
1. 7%

L1%
1.0%:
A%
50.9%
01%
15%

1 5%
0%
005
0%
01%
005
00%
005
0%
005
0.0
0.0%
0.1%
0.0

Tier 1

Tier 1
Tier 1

Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 1
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2
Tier 2

Breeding programme for tolerance to ash dieback

disease

Continue genctic improvement programme

Evaluate suitable seed origing

Continue genctic improvement programmnie
Desk study impact of Phyiophthora ramarin
Monitor performance of hybrid provenance orchard

Evaluate suitable seed origing

Continue genctic improvement programme

Evaluate past genetic gains

Continue genctic improvement programme
Continue genctic improvement programme
Continue genctic improvement programmnie
Continue genctic improvement programmne
Continue genctic improvement programme

Continue to assess suitable seed origing

Evaluate suitable soed origins
Evaluate suitable seed origing
Evaluate suitable soed origins
Evaluate suitable seed origins
Evaluate suitable seed erigins
Evaluate suitable seed origins
Evaluate suitable seed erigins
Evaluate suitable seed origins
Evaluate suitable seed erigins
Evaluate suitable seed origing
Evaluate suitable soed origins
Evaluate suitable seed origing
Evaluate suitable seed origins
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Soil Type Ha %
Grey Brown Podzoliq 1,647,29¢ 24%

Gley soils 1,490,775 21%
BrownPodzolic 823,873 12%
Acid Brown Earths 673,484 10%

Podzols 5495471 8%
Shallow Brown Earth 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%

ea5asc
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Gleyed Soils Podzols Brown Earth Grey Brown
Soils Podzolic
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Species Selection Guidelines

A Guide fo Forest Tree Species S fowt and Siviculture in Ireland
TABLE 4.1: Species and soil table.

Denotes a species/site interaction which would predispose the crop to coarse growth, poor form,
Instability or excessive growth rates, or Fomes bult rot caused by high soll pH.

. solTypes-SeeTabledda
_----------------- Denotes inappropriateness of the mixture either through incompatibility between the species on

some sites or through unsuitability of the site for one or both species.

Grey alder

Italian alder Colour Key
— I I
Beech: Eurcpean beech

Southem beech OPTIMAL e ——— - /NS U TABLE
Birches: Downy birch

Silver birch * For more detailed discussion of lodgepole pine prov es, including interpravenance

Cherry:  Wild cherry hybrids, see Table 6.2, page 183.

Gleys/peaty gleys (mottled profile) and
gleyed grey brown podzolics (fertility class

Chestnut: Spanish chestnut || | | I [ | | |
i [ [ ] EEEEEn BtE 4.1a: Soil type definitiona~ag described jarSection 3.5).
i || -------------

Alkaline brown earths and free drainind
deep grey-brown podzolics

Pedunculate cak
Red oak
Sessile oak

MﬂydassB)

mm red cedar L Gleys/peaty gleys (fertility class C)

Cypress: Lawson cypress

Monterey cypress D ::f:;l;p:jeiarzcnpo::uh +/- weakly M Flushed blanket peat
Firs: Douglas fir B
Grand fir
Hemiock: Western hemiock E Ind d iron pan podzols (organic layer N Unflushed blanket peats and intact raised
or furze present) bogs
Larch:  European larch
Hybrid larch F ind d iron pan podzol I - with
Japanase larch heather) pa 0 Cutaway blanket s (milled peat)
Pines:  Austrian pine
Corsican pine G Peaty podzolised gleys (organic layer P~ Cutaway raised bogs (milled peat, post
Lodgepole pine (NC)* present) 1980) and fen peats
Lodgepole pine (SC)*
i Cutaway raised bogs (hand and machine —
Macedonian pine H Peaty podzolised gleys (scrawed) sod, pre 1980)
Monteray pine
Scots pine
Redwood:Coast Redwood I Lithosals
Spruces: Norway spruce
Serbian spruce In reforestation sites, and particularly in the case of seils D, E, F, G and H, the
Sitka spruce ameliorative effect of the previous/pioneer crop will result in the upgrading of many
Sitka spruce/Douglas fir species to a higher level than that shown in the above table.
Sitka sprucelJapanese larch Where free calcium carbonate is present in the topsoil, most species will suffer from

al|lo

S.spruce/Lodgepole pine (NC)* a
S sprucelLodgepole pine (SC)*

lime-induced chlorosis. Soils most at rvisk are A, C, P and Q.

[oolololo]
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Location [Broadleaf |Pure |Species Nomenaclature |Provenence [Phenotype |Volume |Defects/Disease/ [Timber Pot
/Conifer /Mix Other
IAvondale Broadleaf Pure |Oriental spruce Picea orientalis Unknown Poor Low Butt Rot/Branchy None
IAvondale Broadleaf Pure |Pedunculate Oak Quercus robur Unknown Poor Branchy Firewood
l/Avondale Broadleaf Pure |Spanish Chestnut 1 Castenea sativa Unknown Poor Medium Firewood
l/Avondale Broadleaf Pure |Spanish Chestnut 2 Castenea sativa Unknown Poor Good Firewood
IAvondale Broadleaf Pure |Hornbeam 1 Carpinus betulus Unknown Poor Low Firewood
lAvondale Broadleaf Pure |Hornbeam 2 Carpinus betulus Unknown Good Low Firewood
Sawlog &
l/Avondale Broadleaf Pure |Sycamore IAcer pseudoplatanus Unknown Moderate Good Healthy Firewood
IAvondale Broadleaf Pure |Beech 1 Fagus sylvatica Unknown \Variable Good Sawlog & Firewood
Quercus robur Poor . Vangble_
l/Avondale Broadleaf Pure |Pedunculate Oak P1905 Unknown Good Low stocking quality/Firewood
Pedunculate Oak - Quercus robur/Fagus
l/Avondale Broadleaf Mix Beech 1 Sylvatica Unknown \Variable Good \Variable
Pedunculate Oak - Quercus robur/Fagus Sawlog (BE),
IAvondale Broadleaf Mix Beech 2 Sylvatica Unknown \Variable Good (BE) Firewood (Oak)
Fraxinus
l/Avondale Broadleaf Mix Ash/Oak excelsior/Quercus robur |Unknown Poor Poor Firewood
lAvondale Conifer Pure  [Norway spruce -1 Picea abies Unknown Good High HQ Sawlog
lAvondale Conifer Pure |Norway spruce -2 Picea abies Unknown Good High HO Sawlog
l/Avondale Conifer Pure |Western Hemlock -1  [Tsuga hetrophylla Unknown Good High Sawlog to pulp
lAvondale Conifer Pure |Yezo spruce Picea jezoensis Japanese? Good Low Branchy, variable quality Some sawlog
lAvondale Conifer Pure |Douglas fir Pseudotsuga menziesii |Unknown Excellent High Stocking good HO Sawlog
l/Avondale Conifer Pure |Japanese larch Larix kaempferi Unknown Good High Good form, low stocking HO Sawlog
Buderopholm/Den Stocking
mark Reg Seed good/Branchy/Slender
l/Avondale Conifer Pure |European silver fir lAbies alba Stand Poor Good stems Pallet/Pulp
Good Form/Canopies
lAvondale Conifer Pure |Corsican pine Pinus nigra Unknown Good High struggling HO Sawlog
High
lAvondale Conifer Pure |Radiata pine Pinus radiata Unknown Good (Individual) [Stocking low (2 trees) Sawlog & ATP
\western white pine High WPBR/Stocking low (2
/Avondale Conifer Pure |pine Pinus strobus Unknown Good (Individual) |trees)/Self pruning Sawlog & ATP
lAvondale Conifer Pure |Leyland cypress Cupressus X leylandii  [Unknown Good High Uniform vigoous Sawlog
European larch - Larix decidua/Larix Moderate to Branchy upper
lAvondale Conifer Mix Japanese larch kaempferi Unknown Good Good stem/Uniform stand Sawlog & ATP
Scots pine T western |Pinus slyvestris/Tsuga SP good/WH
l/Avondale Conifer Mix hemlock hetrophylla Unknown poor Good Sawlog & ATP
-Avondale Conifer Pure |Western Hemlock -2 Tsuga hetrophylla Unknown Poor High Form variable Sawlog to pulp
IAvondale Conifer Pure |Japanese red cedar Cryptomeria japonica Unknown Poor High \Very rough stems Sawlog to pulp
External
IAvondale Conifer Pure |Coast redwood Sequoia sempervirens  |Unknown Good High cladding/ATP
Sequoiadendron External
lAvondale Conifer Pure |Giant redwood giganteum Unknown Good High Light canopy cladding/ATP
lAvondale : Qonifer Pure |Western red cedar Thuja plicata Unknown Good High \very impressive stand Sawlog & ATP
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Species representation in Experimental trials

250
Experimental trial evidence
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Type Species Botanic name ProvenanceExpts
Broadleaf Peduncluate Oak Quercus robur Native Oak x 4
Native Oak x 4
Broadleaf Sessile Oak Quercus petraea IUFROClonega)l
Broadleaf Silver Birch Betula pendula Source Trialscotland
BFC Recommendations,
Broadleaf Beech Fagus sylvatica 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 h
Conifer Douglas fir Pseudotsuga menziesii JFK, Historical Info, French
Conifer Lodgepole pine Pinus contorta Hyrbidmaterial
KTRGenetic GainBFC
Conifer Norway spruce Picea abies Recommendations
Conifer Scots pine Pinus sylvestris
Conifer Sitka spruce Piceasitchensis 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 e
Conifer Western red cedar Thuja plicata JFK/BFC Recommendations
Conifer Coast redwood Sequoia sempervirens JFK/BFC Recommendations
AvondaleBFC
Conifer Giant redwood Sequoiadendron giganteum | Recommendations,
Conifer Pacific silver fir Abies amabilis 2 X Experiments (
Conifer Noble fir Abies procera JFKNatforex

Ccogosc
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Are our native species sufficiently diverse?

B Quercus petraea
W Quercus robur

| O Quercus spp. hybrid

3 el
—

Source: Colin
Kelleher, NBG

ccogosc
] The Irish Agriculture and Food Development Authority




Experiments

1. Glenmalure
2. Deputys pass
3. Moneymough

A Tresspass
ISSUEes

A Reforestation
sites

A Unsuitable
sites

A Form Very poor

€a5asc
The Irish Agriculture and Food Development Authority
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A Experimental data: A ten seed origins sourced from Japan and
_planted in a series of experimental trials in 1979
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To evaluate the likely phenological response of selec
tree species to present and future temperature and
temperature extremes.

Catriona Duffy, Maynooth University



Phenor package in R

Sixteen models from the Phenor
package parameterised using
the GenSA algorithm.

Models account for
ecodormancy alone (just Spring
forcing) and endo/ecodormancy
(winter chilling and Spring
forcing).

Predominant signal towards
earlier budburst across model
combinations for all species
analysed.

Model Name

NULL

LIN

Ecodormancy release only
Thermal Time® (TT, TTs)

Chilling Degree Day (CDD)
Photothermal-time® (PTT, PTTs)

M1% (M1s)

Endo- and ecodormancy releases
Alternating (AT)
Sequential® (SQ. SQb)
Parallel (PA, PAD)
Unified (UN)
Sequential M1° (SM1, SM1b)
Parallel M1° (PM1, PM1b)
Unified M1 (UM1)
Growing Season Index® (SGSI, AGSI)
Grassland Pollen model (GRP)

PF

PF

CF
(@
CF
CF
CPF
CPF
CPF
FPV
FR

Linear regression against spring temperatures

(Cannell & Smith, 1983; Chuine, Cour, & Rousseau, 1999; De Reaumur,
1735; Hanninen, 1990; Hunter & Lechowicz, 1992; Kramer, 1994;
Leinonen, Repo, & Hanninen, 1997; Wang, 1960)

[Crepmﬁek, Kajfe?-Bogataj, & Bergant, 2006; Masle, Doussinault,

(Cannell & Smith, 1983; Murray, Cannell, & Smith, 1989)

[Hanninen, 1990; Kramer, 1994; Landsberg, 1974)

ces/cc

1 Mean date of leaf unfolding

2

34

3 [Jeong & Medvigy, 2014)

3(4)

Farquhar, & Sun, 1989)

4(5) (Bliimel & Chrielewski, 2012)

5

8 (Hanninen, 1990; Kramer, 1994)

9

9 (Chuine, 2000)

9 Combination with the M1 model
10 Combination with the M1 model
10 Combination with the M1 model

7 (Xin et al., 2015)

5 (Garcia-Mozo et al., 2009)
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Intermodel comparison of change in date of budburst: 2050s
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Phenological changes in Sitka spruce
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Phenological changes in Sitka spruce
(2 O 8 OS) Intermodel comparison of change in date of budburst; 2080s

®
The signal is il | o ° o
more e 0° =} e ® o L I ] o o o L B J L ] o
pronounced as LISl 1Saraiael 1RGSRt Bt iRieH 18 : i
the Century 5 %o oo o0 ° ©o 000® 000 o 00 ) ° s !
;‘ ( 1] L BN J o 0000 0000000 © o0 LN J o 0000 0000OGOOOO OO ) o
progresses. % L 1] o 0 00 © 00000 900000000 o0 L BN J o L ] o000 o o o °
g 20000000 O o000000O o090 & o0 00 ° o 9 1 o L ] o L 1 J L 1L J J e & 1 J L= o (=]
S o0 0 © °000000 © 00 o o e o oo o o o
§ 9000 90000 000 o0 o a0 o090 & o0 POO 000000000 o0
g 10 [ 000 00000000 o0 ® o o0 e e 0 o0
. ® O 0000 o ® 900 0000000 & 0
This signal is St sedppassalig
also maintained oo cee o o
in other species L S T I
analysed s
(consistent with
literature

findings)

Model




Other species: Quercus robur

Intermodel comparison of change in date of budburst: 20505 Intermodel comparison of change in date of budburst: 2080s
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Z * Merging and cleaning PEP725 data files in:
C:\Users\cduffy\OneDrive - Maynooth University\Documents\pep725_files\fraxinus excelsior
|_ removing data out of range of the E-0BS climate data
|_ including all species
|_ selecting phenophase: 11
| _ excluding sites with: < 5@ site years of observations

* Extracting E-OBS climatology for 184 sites

Other species: Fraxinus excelsior

Intermodel comparison of change in date of budburst: 2050s Intermodel comparison of change in date of budburst: 2080s
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Other species: Fagus

Intermodel comparison of change in date of budburst: 2050s

Modelled change (Days)
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