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Introduction

Expected consequences of climate change
- Drought stress

- Damage by late frost

Suitability of urban trees for the future

- Climate-Species-Matrix (CSM)

- Urban Tree Selection Data Base CITREE
Conclusion
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Urban tree sites ordered by decreasing naturalness /
increasing stress/artificial conditions

Covered atriums
Buildings interiors
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Specific Conditions for Urban
Trees (in alphabetical order).

= All-day sunshine / radiation = pH value neutral to alkaline (>7)

= Artificial light " Pruning / cutting

= Damage / injuries (crown, trunk, root) " Reflections from buildings

= Dog/human urine = Road salt impact

= Drought stress = Rooting space restrictions / limitations
= Dust impact = Single / solitary trees in focus

= Immissions / pollution = Soil contamination (e.g. oil, cement, ...
= |ncreased temperature " Soil disturbances

= Leaks from pipes, e.g. gas " Soil compaction

= Nutrient deficiency = Soil covering / sealing

= Oxygen deficiency in soil / rooting area
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Requirements and selection criteria for species nomination |
(in alphabetical order).

Allergy risk (by pollen, hairs)

Bark: colour, beauty, structure, thickness, drop of bark scales etc, potential uses
(colouring, bast), sunburn sensitivity

Benefits for animals (nesting, protection, food, ...) (regarding birds, mammals, insects)

Costs of planting, maintenance

Crown size, shape

Crown transparency (species specific)

Drought stress tolerance

Edible leaves, fruit, branches (also for animals)

Effects on the psyche

Features for bioengineering

Flowers: colour, intensity, smell, time of flowering, annoyance (allergies, dust...)

Fruits: number, size, colour, time of ripeness, edible, nutrient content (also for animals),
annoyance (also caused by animals), dropping period / time

Growth rate of young / mature trees

Immission tolerance (SO 2, NO x, O 3, HF, ...)

Immission reduction potential (fixation / absorption)

Pl Invacivenec<<s / esnreadine notential: nrobleme
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Requirements and selection criteria for species nomination Il
(in alphabetical order).

Late frost susceptibility

Leaf colouration: intensity, period / time

Leaves of evergreen / decidious, leaves stay brown on branches in autumn

Leaves: shape, size, colour, time of flush / autumn colouration / leaf drop, potential uses
(decoration, food), annoyance (leaf drop, shading), self cleaning / dust accumulation

Life expectancy

Light requirements (young, mature plant)

Maintenance requirement / costs

Mykorrhiza necessary?

Nature conservation aspects (indigenous, introduced, rare species, tree for birds or other
animals, biotope, habitat)

Neighbourhood situation (leaf drop, fruit drop, shading, hanging branches)

'New' species (test, experiment)

Nitrogen fixation by roots (symbiosis with bacteria)

Noise reduction potential

Pathogens / pests (current, future)

Personal relationships / experience with specific species (childhood, life stages, house /
familv tree )
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Requirements and selection criteria for species nomination lli
(in alphabetical order).

pH value amplitude

Pioneer features

Poisonousness (leaves, fruit, branches)
Potential for dust fixation / reduction

Pruning / cutting tolerance

Psychological effects

Radiation tolerance (single trees)

Risk of breakage (branches, trunk)

Root suckers

Rooting intensity

Rooting type (flat, heart, tap root)

Salt tolerance

Shading

Size of mature tree (small, large)

Slow growth

Soil requirements (water, nutrients, pH value...)
Soil tolerance: drought, contamination, wetness, flooding, compaction, pH value ...
Pl Snrinc can
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Requirements and selection criteria for species nomination IV
(in alphabetical order).

Sunburn sensitivity (bark, leaves)

Thorns, spines

Trunk dominance (tendency to coppicing / root suckers)

Use of firewood

Use of wood (furniture), bark (dye), leaves (decoration), flowers (recipe), fruit (food),
spring sap ...

Vegetative spread with root suckers, branch layering

Visual barrier effect

Water demand

Wind protection

Wind throw risk

Winter frost hardiness
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It may help a little sorting the mentioned criteria into

- aesthetic factors

- aspects of design

- ecological requirements of the species
- tolerance of the species

- positive effects on people

- possible annoyance
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Introduction

Suitability of urban trees for the future

- Climate-Species-Matrix (KLAM)

- Urban Tree Selection Data Base CITREE
Conclusion
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KUTSCHERA et al. 2002
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Grades for suitability to drought stress
1: very well suited
2: well suited

3: problematic

4: not very suitable

Frost hardiness degree
1: very well suited

2: well suited

3: problematic

4: not very suitable

Amenity Conference Arb Ass at Exeter 9-12 Sept 2018



Annual precip.
< 500 mm/y.

Coldest average

winter temp.
-15 to -20°C

B.C.
Alberta
Sask.
Wash.
Mont. N-Dak.

Idah.
-Dak.
Wyom. S-Da

Oreg.

Nev.

Utah Nebr.
Color.

Kans.

Potential area of origin in North America for species
suitable as urban trees in Central Europe with climate change



Annual precip.
< 500 mm/y.

Coldest average

winter temp.
-15 to -20°C

. Kasachstan
Russia

Georg.
Aserb.

Turkmen.

Usbek. Kirg.
Arm. Tadsch.

R us s i a

Mongolia

C hin a

Potential area of origin in Asia for species
suitable as urban trees in Central Europe with climate change



Evaluation of drought tolerance and hardiness,
using the example of Downy oak (Quercus pubescens)

Drought tolerance Hardiness
A B C E F G H I J K L
Assessment 6 3 2 6b (x) (x) >20
Individual grades 1 2 1 1 1 2 8]
Overall grades (final) 1.3 1.7 1 1 h*
Grading (grade pair) 1-2
*h = hardy

Explanation:

A Habitat

B  Soil factors

C Climate factors

E Hardiness zone

F  Frost sensitivity

G Frost resistance

H Resistance to late frost

= Based on reliable publications and own experience



'CSM' Climate-Species-Matrix

Hardiness

Drought
stress
tolerance
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. with restrictions



'CSM' Climate-Species-Matrix

Hardiness

Drought
stress
tolerance
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Urban trees

category 1-1:
"very suitable"

Acer campestre

Acer negundo

Acer x zoeschense
Alnus incana
Cladrastis sinensis
Fraxinus pallisiae
Juniperus communis
Juniperus scopulorum
Juniperus virginiana
Ostrya carpinifolia
Phellodendron sachalinense
Pinus heldreichii

Pinus nigra

Pinus sylvestris
Prunus avium
Quercus bicolor
Quercus macrocarpa
Robinia pseudoacacia
Robinia viscosa
Sorbus aria

Sorbus badensis
Sorbus x thuringiaca
Tilia mandshurica
Ulmus pumila



'CSM' Climate-Species-Matrix

Hardiness

Drought
stress
tolerance

(very) suitable
. with restrictions



Favoured
road-side trees

Acer campestre 1-1 Ostrya carpinifolia 1-1

A. platanoides 2-1 Phellodendron sachalinense 1-1
A. rubrum 1-2 Platanus x hispanica 1-2
Aesculus x carnea 2-1 Populus x berolinensis 2-1
Ailanthus altissima 1-2 Quercus cerris 1-2

Alnus x spaethii 2-1 Qu. frainetto 1-2

Betula pendula 2-1 Robinia pseudoacacia 1-1
Carpinus betulus 2-1 Sophora japonia 1-2
Carya tomentosa 1-2 Sorbus intermedia 2-1
Celtis australis 1-3 S. X thuringiaca 1-1
Fraxinus angustifolia 1-2 Tilia cordata 2-1

F.  ornus 1-3 I. x euchlora 2-1

F.  pennsylvanica 2-1 T. mandshurica 1-1
Ginkgo biloba 1-2 I. tomentosa 1-2
Gleditsia triacanthos 1-2 Ulmus pumila 1-1

Liquidambar styraciflua 2-2












Acer buergerianum (Trident maple from China/Japan)



Koelreuteria paniculata (Golden rain tree from China/Korea/Japan)



Metasequoia glyptostroboides (Dawn redwood from China)






Styphnolobium japonicum (Pagoda tree from China/Korea)
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'CSM' Climate-Species-Matrix

published in ]
‘Urban Forestry & Hardiness
Urban Greening'
issue 4 in 2009,

(ROLOFF et al.) Grade

Drought
stress
tolerance

(very) suitable
. with restrictions
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Problem

there were not included so far:

- cultivars

- possible risks posed by pathogens

- other special factors e.g. aesthetical criteria, tolerance for
salt etc.

- site factors



Published in 2017



= www.tu-dresden.de.forstbotanik









CITREE - Urban Tree Selection Database
» with >400 species and cultivars

» with >65 features you can choose
https://citree.de = switch to English
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Street Trees from China
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1. Sophora japonica — Pagoda tree



2. Fraxinus pennsylvanica — Green ash



3. Ginkgo biloba — Ginkgo



4. Populus tomentosa — Chin. white poplar



5. Ailanthus altissima — Tree of heaven



6. Koelreuteria paniculata — Golden rain tree



F1: Eucommia ulmoides — Gutta-percha tree



F2: Ziziphus jujuba — Chin. date



F3: Ulmus pumila — Sibirian elm



F4: Acer truncatum — Shandong maple
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Acer truncatum Shandong maple
Celtis bungeana Bunge's hackberry
Eucommia ulmoides Gutta-percha-tree
Fraxinus chinensis Chinese ash

Pistacia chinensis Chinese pistache
Platycarya strobilacea Black dyetree
Populus tomentosa Chinese white poplar
Quercus mongolica Mongolian oak

Tilia mandshurica Manchurian lime
Ulmus pumila (U. mandschurica) Siberian elm
Ziziphus jujube Chinese date

Amenity Conference Arb Ass at Exeter 9-12 Sept 2018









