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Emerald ash borer : projected costs by 2020 = 25 billion $
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3 components of risk

Vulnerability =
tree / stand
susceptibility to
hazards resulting

Vulnerability

in damage
Hazard = cause
of damage,
abiotic (wind,
fire) & biotic
(pests, diseases)
Exposure

= socio-economic
consequences of
damage, related

to values at stake

Risk = Hazard (likelihood) x Vulnerability (level) x Exposure (amount)



3 dimensions of global change

1.Climate change
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3 dimensions of global change

2. Global trade

RWI/ISL Global Container Throughput Index

130
125
120
118
110
105
100
o5 — Saasonally and working day
adjusfed
g0 | — Trend-Cyda-Compoanent
B
B

ar 08 04 10 1" 12 13 14 15 16 17
Source: Topdown Charls, RWUISL bapd



3 dimensions of global change

3. Urbanization
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1. Hazard = likelihood of entry and establishment
of exotic pests in forests

£ 450

3 o —

@ 400 USA £ naure

5 — ==Europe  ===New Zealand COMMUMNICATIONS

S 2350

2 300

hl‘ ARTICLE

E 25'3 Avcemed B Fel 20e | Aoogriad 38 Do 20le Puchde: |5 5b 2007 [T IR P e P T OFEHW

"f 200 Mo saturation in the accumulation of alien species
é 150 worldwide

g 100 larro Geebeng e w?

2 so

3

3 L |

E S2RRSRAEREFRESRRSIIAZRELES Insects (n=5,126)

Jd 288N ERex2372233398388 800

’ Year @ -

. . , o . T @ 600
Fig. | Cumulative number of detections (i.e., new establish- o ﬁ e
ments) of non-native forest insect species over time in the USA, S = 400 -
Europe, and New Zealand. Data shown are for non-native o 0
insects ‘feeding on forest trees’ in the USA and New Zealand) or B2 200 -
‘feeding on woody plants’ (Europe). Data for the USA (showing iT 1
detections until 2010) are based on Aukema et al. (2010) and a

Yamanaka et al. (2015); data for Europe are according to 1Ei[]{] 1BED 19{3[] 19'5{] Eﬂ'ﬂﬂ

Roques et al. (2016) and Alain Roques (pers. comm.); for New
Zealand data see Suppl. Mat. | Year



1.1. Hazard = exotic pests vs. global trade

Percentage of increase in imports Base 100: 1980

Wood packaging

Figure 2. US imports and exports of live plants Liebhold et al. FEE 2012
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1.1. Hazard = exotic pests vs. global trade

Tree genera present in China

Abies
Acer
Alnus
Betula
Buxus
Castanea
Corylus
Cupressus
Fagus
Fraxinus
Juniperus
Larix
Malus
Pinus
Populus
Salix
Sorbus
Taxus
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China's program 'riskiest environmental project in history,'
researcher warns

Date: May 15, 2018 China's Global Infrastructure Initiative

Could Bring Environmental Catastrophe
An interview with conservation biologist William F. Laurance
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Environmental challenges for the Belt and Road
Initiative

The Belt and Road Initiative will greatly influence the future of global trade. However, it may also promote

permanent environmental degradation. We call for rigorous strategic environmental and social assessments,
raising the bar for environmental protection worldwide.
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1.2. Hazard = exotic pests vs. climate change

Box tree moth (Cydalima perspectalis)
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1.3. Hazard = exotic pests vs. urbanization

- High population density
- Proximity to ports of entry
- Tree diversity hotspots
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1.3. Hazard = exotic pests vs. climate change X urbanization

URBAN HEAT ISLAND PROFILE
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2. Vulnerability = susceptibility of native forests
to exotic forest pests, leading to damage

Evolution of Improved Competitive Ability hypothesis :
investment in growth > defence in absence of coevolution
with herbivore

Enemy release hypothesis : lack of predators from the
area of origin
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2.1. Vulnerability = exotic pests vs. global trade

- Globalization of forest resources (biotic homogenization)
- Same main productive tree species widely spread, problematic if vulnerable

] = 1000,001 ha W 100,001 - 500,000 ha
. 500,001 - 1,000,000 ha 10.000 — 100000 ha Gonipterus scutellatus (GONPSC)




2.2. Vulnerability = exotic pests vs. climate change

2030-2039
- Prediction of dryer conditions
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2.3. Vulnerability = exotic pests vs. urbanization

- Stressful conditions of urban trees: air pollution, soil compaction, drought
- Stressed trees in urban conditions are more susceptible to exotic pests
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3. Exposure = forest values exposed to damage by

exotic forest pests

3.1 Exposure = forest values vs. global trade

- Worldwide increasing demand for wood products: tension
around forest resources (shortage of fibre in the future)
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3.2 Exposure = forest values vs. climate change
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3.3 Exposure = forest values vs. urbanization

- More wood-based buildings

- Increasing recognition of services provided by urban trees

12-storey wood building in Quebec

Annually Oshkosh public street trees provide'..

—
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Reduce air and sound pollution, runoff
Increase air quality, biodiversity, aesthetic
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Conclusions

Global change increases risks posed by exotic forest pests
Once established, very difficult to eradicate or contain

Prevention is better than cure:
1. Avoid hazard = improve detection at entry
2. Reduce vulnerability = improve forest diversity
3. Reduce exposure = increase forest resources, plant more trees!

Raise risk awareness
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