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Climatic and Geographic data 



Å 344 Families

Å 2721 Genera

Å 13 750 species 

Å 163 countries

Å 60.8% wild origin

Å 16 Plant Heritage collections

Å²ƛǘƘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƴǳƳōŜǊ ƻŦ ǘǊŜŜǎΧΦ 

The Living Collection



ÅInverleith

ÅCirca 3500 Trees

Å6245 including accessed trees in conservation hedges 

and trees currently in the nursery.

Å1319 Taxa

Å250 Genera

Å82 Families



Å Taxusbaccata1277 - Conservation Hedge

Å Saxegothaeaconspicua209 - Conservation Hedge

Å Prumnopitysandina163 ςConservation Hedge

Å Betulapubescens142

Å Pinussylvestris103

Å Sorbusaucuparia100

Å Juniperuscommunis60

Å Magnolia stellata60

Å Betulautilis 58

Å Betulapendula 47

Å Corylusavellana45

Å Alnusglutinosa43

Å Pinusnigra40

Å Thujaplicata35

Å Chamaecyparisformosensis30

Trees with the greatest number of individuals at Inverleith



Champion Trees  

Inverleith



Current Challenges ς

Climate change and the Living Collection 

- In the last 15 years we have recorded the coldest, 
warmest, driest, wettest and windiest spells of weather

- Extreme and unseasonal temperatures both warm and 
cold throughout the year

- Longer drier spells, particularly in the spring/summer

- Conversely more intense rainfall events has led to 
flooding and to an increasing average rainfall.

- These subtle changes to the climate are and will 
undoubtedly have short, medium and long term 

impacts on the trees within the Living Collection.



Current Challenges ς

Climate change challenges - Rainfall

Å More rainfall extremes over the year.

Å Drier springs. 

ÅWetter autumn/winter

Å Above average winter rainfall.

Å More intense/heavier rainfall throughout the year.

Å Problems associated with fluctuating water table.

Å Requires installation of more effective drains and SUDS

Å Increased use of mulches to conserve water

Å Increased need to irrigate

Å Ensure that the right tree is in the right garden and location 
within each garden. 



Fluctuating water table has impacted 
on trees both young and old



Current Challenges 

Climate change- Temperature extremes.

Å Mild winter/springs then unseasonal late frosts.

Å Milder winters.

Å Warmer summers ςrecord July 2022

Å Fluctuating temperatures throughout year but 
particularly in spring and autumn.

Å Extremes of temperature can now be 
experienced at any time of year.

Å Extended periods of hot weather [ 30C plus ] 
are now anticipated more frequently



Current Challenges

Climate change challenges -Wind

ÅSevere wind events are happening more frequently 
throughout the year, not just over the winter months but 
also during the spring, summer and autumn.

Å Increasing damage to the plants within the Living Collection 
particularly trees. 

ÅScale and extent of devastation.

ÅDamage to infrastructure.

ÅResultant garden closures.

ÅAssociated additional clearance costs and loss of income.



January 2012 Inverleith



January 2012 

Benmore



Storm Malik January 2022





6 June 2022 



Climate change challenges ςincreasing  Temperature

Å Short, medium and long term consequences of prolonged dry 
weather and record high temperatures ς30C July 2022 ςEdinburgh 
and Dawyck

Å Plants particularly mature trees begin to suffer and require sustained 
irrigation ςpotential to hasten long term decline

Å Visitor numbers ƛƴŎǊŜŀǎŜ ǳƴǘƛƭ ƛǘ ƎŜǘǎ ǘƻƻ ƘƻǘΧΦ



Climate challenges ς
Severe Winters

Å The recent cool weather in December 2022 

and with the winters of 2009/10 and 2010/11 

perhaps two of the coldest winters in living 

memory.

Å Resultant damage and loss of ótenderô plants. 

Å Damage to infrastructure i.e. freezing pipes 

and associated repair costs.

Å Additional heating costs. 

Å Additional operational costs in keeping garden 

open.



Picturesque but potentially damaging 
to trees 



Arwen Barra Corrie

EuniceDudley Franklin

Dry mild January Warm dry July ςrecord breaking 31C Warm dry August

Autumn ςWinter 2021 -22



The key long-term climate 

change trends for Scotland 

are:

ÅWeather will remain variable, it may 

become even more variable

Å Typical summer will be hotter and 

drier

Å Typical winter / autumn will be milder

and wetter

Å Significant variation

We can also expect to see:

Å Increased summer heat waves, with 

extreme temperatures and drought

Å Increased frequencyand intensityof 

extreme precipitation events

Å Reduced occurrence of frost and 

snowfall

Å Sea level rise

What difference 

does a few degrees 

make?

+2.8°C
(+1.3 to 4.4°C)

2050s

+4.3°C
(+2.4 to 6.8°C)

2080s

London was 3.0ÁC warmer 

than Glasgow
(in baseline 1961-1990)

So summer temperatures may be 

more similar to those in south of 

England by the 2050s...

... and potentially more like those 

currently experienced in Southern 

Europe (>4ÁC)
*The projected values are for summer mean temperature under high emissions scenario



Drought

There is some evidence suggesting in future, there will be less 
drought on the west coast and more drought in the central highlands 
of Scotland.

However:-

Å Uncertainty is high ςmodels used define drought basically as a 
precipitation deficit, but temperature plays a role too, so they may 
underestimate summer drought.

Å Models use quite long droughts (3-18 months) so the summer 
decrease and winter increase in rainfall will be having opposite 
effects, so summer droughts might not get picked up. Only one 
model tries to separate dry (Apr-Sep) and wet (Oct-Mar) seasons.
The one study that looks at 2020s, 2050s and 2080s only finds 

increase in central Scotland drought intensity in the 2080s.

In conclusion- it is quite uncertain. This mostly reflects uncertainty in 
rainfall projections, but also in what is meant by a drought, for 
example, how long a period of low rainfall is needed before the 
'system' of interest is under stress.



?

A word of cautionhowever we 
will also need to consider rainfall 
and several other climate 
variables. 

ÅIncluding; ςcloud cover, fog, wind 
and lightning incidence

ÅWind speed values are 
particulalrlyuncertain, in part 
due to the low confidence in 
projecting future North Atlantic 
winter storm tracks



Current threats

Plant Health 
at RBGE



Kalopanax
septemlobus

ÅArmillaria sp.



Fireblight

Dutch elm disease
Dendroctonus micans

Acute Oak Decline

Phytophthora alni

Horse Chestnut bleeding 

canker

Gypsy Moth

Dothistroma

Phytophthora ramorum

Horse Chestnut leaf miner

Phytophthora kernoviae

Massaria

Oak Processionary Moth

Pine tree lappet moth

Phytophthora lateralis

Chestnut blight

Phytophthora austrocedri

Ash dieback

Asian Longhorn Beetle

Sirococcus blight

Oriental Chestnut Gall 

Wasp

Zig zag elm sawfly

Eight toothed spruce bark beetle

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

The incidence of tree pest and disease introductions 1950 - 2018

Pre 1990 - 4
Post 1990- 19



Phytophthoraat RBGE

Å Phytophthora spp. are extremely concerning.

Å P. ramorum in particular is likely to impact all our 
gardens for many years to come.

Å Species already infected and removed since 2008 at 
Benmore include Magnolia, Rhododendron, Kalmia
and Osmanthus.

Å P. ramorum confirmed on larch this year at Benmore.

Å Recently first finding of P. ramorum on Sciadopitys 
verticillata (Japanese umbrella pine).

Å New Phytophthoraspecies are being discovered 
(e.g., P. pluvialisat Benmore).

Å P. austrocedri having an impact on juniper and exotic 
conifers (Xanthocyparisvietnamensis) at Edinburgh.

Å First finding of P. cactorumon Araucaria araucana.

Å P. pseudosyringae on Nothofagusat Logan and 
Edinburgh.

Å Many more PhytophthoraǎǇŜŎƛŜǎ ƻǳǘ ǘƘŜǊŜΧ

P. pluvialisinfecting a mature Tsuga 
heterophylla (c.130 y.o.) at Benmore.



¢ƘŜ ƴƻǿ ŦŀƳƛƭƛŀǊ ǳǎŜ ƻŦ [C5Ωǎ



S. verticillata infected with P. ramorum at Benmore site.X. vietnamensisinfected with P. austrocedri at Edinburgh site



Impact - removal of Juniperusrigida infected with P. austrocedriin the Rock Garden Edinburgh



Phytophthora ramorum 
on   the Larch at Benmore 

Å Currently large areas of Larch being felled in the forests 
surrounding Benmore due to being infected with Pr

Å There have been and are a number of Prpositive cases 
found in the Larch and other plants at Benmore

Å Current plan is to remove all shelter belt Larch over the next 
5 years to mitigate the risk to Living Collection

Å Logistical challenge of removing circa 350 trees, many of 
which are over 25m tall without damaging the Living 
Collection

Å RBGE Team is working closely with Forestry and Land 
Scotland and Forest Research 



Current impact - removal of Larch infected with P. ramorumat Benmore

Future impact ςscale and cost of the required removal of Larch infected with P. ramorumat Benmore and surrounding 
area



Emerging issues 

ImpactsïFirst detected in 2020 with noticeable damage ïsee image below- to mature 

Picea species at Dawyck. 

Action - Forest Research working with Dawyck team have released relatively low 

numbers [25] of biological control Rhizophagusgrandisin 2021 in key locations. 

Future Action ςMonitoring control and condition of trees particularly Picea

Dendroctonus micans Spruce Bark Beetle onPicea ïSpruceat Dawyck



Piceabreweriana19795151 ςplanted at Dawyck1909 and unfortunately a TROBI Champion Tree



Cedrus libanii
ÅPlanted 1849

ÅCanopy damagedunder weight of 
snow 2010

ÅTree reduced 2011

ÅSubsequently infected with 
Sirococcusconigenus

ÅRemoved 2021

Case Study



Sirococcusconigenus


