SUPPLEMENTARY MATERIALS
SI-1. MAP OF THE FIELD SITE

Figure SI-1 – Wytham Woods and surrounding area, showing the ECN weather station, the 18 ha permanent Smithsonian plot
and the two areas within it in where data were collected for this study. Adapted from Butt, (2009).

SI-2. MATERIAL PROPERTIES
The species-specific material properties used in the simulations are given in Table SI-2. In the case of the
uniform material properties simulations all the trees are assigned the elasticity, density and breaking
strain of sycamores.
Latin Name
Acer
pseudoplatanus
Fraxinus excelsior

Common
Name

Density
(kgm-3)

Elasticity
(MNm-2)

MOR
(MNm-2)

Sycamore

721

8400 (1340, 43)

66 (8.8, 43)

Ash

801

9500 (1880, 204)

66 (10.9, 204)

Quercus robur

English oak

865

10500

72

Betula spp.

Birch

801

9900 (410, 6)

63 (5.1, 6)

Table SI-2 – Material properties of the dominant species in Wytham Woods, Oxford. The values in brackets are the standard
deviations and number of samples for each of the measurements respectively.
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SI-3. FINITE ELEMENT ANALYSIS SENSITIVITY

Default value

ΔCWS (%)

QSM

Averaging iterations

1 (  2)

-14

Beam type

B31 (  B33H)

3

Green wood
density, ρ

Species-specific

-2

Elasticity, E

Species-specific

12

Damping factor, α

0.2

0

Root elasticity

5.6 GPa

0

Root dashpot

10

0

Drag coefficient, CD

0.82

-9

Wind decay, μ

0.05

1

Aerodynamics

Root
model

Parameter

Wood
properties

We conducted a model sensitivity analysis by altering the parameters by 20% (in the case of continuous
parameters) and testing the effect on model predictions (Table SI-3). This 20% variation is comparable to
the actual range of material properties as measured by Lavers (1983).

Table SI-3 – Sensitivity analysis of the finite element model. Change in critical wind speed prediction when continuous
parameters were increased by 20% and discrete parameters changed to the value indicated in brackets.

SI-4. LINEAR MODEL EFFECT SIZES
Table 1 gives an overview of the model fits. In order to show clearly the effect sizes associated with each
continuous variable we fit the linear model 𝐶𝑊𝑆~𝐻𝑒𝑖𝑔ℎ𝑡 ∗ 𝑑𝑏ℎ + 𝐶𝑟𝑜𝑤𝑛 𝐴𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 + 𝑆𝑎𝑖𝑙 𝐴𝑟𝑒𝑎 +
𝐶𝑉𝑅, leaving out the effect of species. We use the interactive term 𝐻𝑒𝑖𝑔ℎ𝑡 ∗ 𝑑𝑏ℎ as the first predictor,
since these variables are often available for a monitored forest plot, and because they account for the
variation in tree size.

Figure SI-4 – Left: Magnitudes of the effect sizes of height, dbh and the architectural terms in a linear model for CWS. Right:
Interaction between tree height and dbh in the linear model for CWS.
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Figure SI-5 shows the effect of each predictor variable, added in order of its significance to the
generalized linear model. We find that, after tree size, the first architectural measure explains more
variation than species. This holds true for both sail area and CVR but the effect of the second
architectural measure is small. This shows that these architectural measures explain similar variation in
CWS, i.e. that they covary.

Figure SI-5 – Change in coefficient of determination and Akaike’s information criterion as predictor variables are added to the
generalized linear model. Note that the x-axis is cumulative, so the third entry (+ species) corresponds to a generalized linear
model containing tree size, CVR and species.
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