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I have been assessing trees using the tree statics model (developed by Wessollyand 
Sinn) for 15 years.

Treework Environmental Practice have been commissioned to carry out static load tests 
on 250 trees over this period.

The experience of applying the model to help make decisions about the likelihood of 
whole tree failure has fundamentally changed the way we assess and manage trees at 
our practice. This shift in approach applies equally to visual assessments carried out 
during routine tree surveys and inspections.

There are two key principles at the core of the statics model that have driven us to 
change the way we assess the likelihood of whole tree failure.

One of the main outcomes is that we rarely recommend crown reductions to manage 
the risk of whole tree failure.
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75% Strength Loss
Residual Safety Factors 2.0 to 4.0

The first principle that has resulted in us changing our approach is that we now assess 
whole tree failure, primarily in terms of safety factors and not strength loss.

Trees with significant strength loss can (and often do) have acceptable safety factors.

Trees with significant strength loss can (and often do) have higher safety factors than 
defect-free trees, particularly young defect-free trees.
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BS6399-2: 1997
Loading for buildings. Code of practice for wind loads

Estimating a safety factor requires us to define a load. We have to pick a storm event.

A structure does not have one safety factor, it has a series of safety factors in different 
scenarios.

It is appropriate that we reference resources outside the arboriculturalindustry to 
define a relevant extreme wind event, derived from a sector with the expertise to 
provide such guidance and based on data. This guidance may change or evolve as typical 
ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŎƘŀƴƎŜΦ ¢ƘŀǘΩǎ ƴƻǘ ƻǳǊ ƛƴŘǳǎǘǊȅΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ

BS 6399-2: 1997 presents average wind speeds experienced in the UK during a 1 
in 50 year storm event. This is more accurately described as a series of wind 
zones where there is a 2% chance that the quoted wind speeds are exceeded.

Think about how well defined the event is that you are considering when you 
make a visual assessment? What storm do you have in mind? What do you 
require a tree to withstand?
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BBC News

Contrary to the alarmist rhetoric that is often reported in the arboriculturalindustry we 
are involved with informing risk management decisions.

We deal with probability, not certainty or prediction.

¢ƘŜǊŜ ƛǎ ƴƻ ŜȄǇŜŎǘŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ŎƻǳǊǘǎ ǘƘŀǘ ǿŜ ƴŜŜŘ ǘƻ ƎǳŀǊŀƴǘŜŜ ǘƘŀǘ ŀ ǘǊŜŜ ǿƻƴΩǘ Ŧŀƛƭ 
under any circumstances.

This image is from the Bahamas after the (very) recent hurricane Dorian, a category 5 
event. Sustained wind speeds of 185 mph were reported with gusts up to 200 mph.

Such an event has a likelihood of occurrence. It has a return period. But it is not a 
reasonably foreseeable event in the legal sense. There is no expectation that we should 
manage trees to withstand these conditions.
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Basic Safety Factor 15.0 Basic Safety Factor 20.0

1.8 m

2.0 m

25 m
23 m

So, we make management recommendations based on data with clearly defined failure 
criteria.

Here are two late mature oak on a prestigious estate.

Concern was raised regarding the possibility of soil compaction in the light of crown 
dieback and decline that might be attributable to activity associated with a large annual 
event. We were asked to advise on the possible implications for root stability.

If the stems were defect-ŦǊŜŜ ǿƛǘƘ ǘƘƻǎŜ ŘƛƳŜƴǎƛƻƴǎ ǿŜΩŘ ŜȄǇŜŎǘ ǘƘŜǎŜ ǘǊŜŜǎ ǘƻ ōŜ ŀōƭŜ 
to withstand 15-20 times the loads that a 1 in 50 year storm would exert on them.
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Stem Residual Safety Factors 5.0 to 8.0 Stem Residual Safety Factors 6.0 to 8.0  

The reactions to the test loads applied showed that the trees both had stem defects. 
This is not a surprise for trees in the late mature life stage.

Strength loss in the stems was shown to have reduced safety factors for stem fracture 
ǾŜǊȅ ǎƛƎƴƛŦƛŎŀƴǘƭȅΧōǳǘ ǘƘŜ ǘŜǎǘ Řŀǘŀ ǎƘƻǿŜŘ ŎƭŜŀǊƭȅ ǘƘŀǘ ǘƘŜ ǎǘŜƳǎ ǎǘƛƭƭ ƘŀŘ ƘǳƎŜ ǎŀŦŜǘȅ 
margins.

7



Roots Residual Safety Factors 2.3 to 4.4  No measurable reaction

The majority of residual safety factors for uprooting for the tree on the left were 
between3.0 and 3.5 with the lowest safety factor for uprooting of 2.3.

We did not apply enough load to get inclination reactions sufficient to calculate a safety 
ŦŀŎǘƻǊ ŦƻǊ ǳǇǊƻƻǘƛƴƎ ŦƻǊ ǘƘŜ ǘǊŜŜ ƻƴ ǘƘŜ ǊƛƎƘǘΦ ¢ƘŜ ǘǊŜŜ Ƨǳǎǘ ŘƛŘƴΩǘ ƳƻǾŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ 
the applied test load!

This is typical of our experience of undertaking static load tests. The analysis often 
reveals significant strength loss and dramatically reduced residual safety factors but 
these are frequently still very high. This is accompanied by the occasional surprise ςthe 
data revealing defects that just cannot be observed.

Expressing the outcome of any quantification of the likelihood of failure in terms of a 
safety factors give really clear guidance on the best management approach to take.

The tree on the left will need to be monitored and tested again within perhaps 3 years 
to determine whether stability deteriorates further. The tree on the right does not really 
need any further consideration in terms of stability.
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Detailed investigations are expensive. The static load test is particularly time consuming. 
As a consequence a high proportion of the trees that we have tested have been mature 
or late mature, because the costs of assessment generally need to be justified by the 
amenity value offered by the trees.

Trees in the mature phase of development have high basic safety factors. The basic 
safety factor is based on the external dimensions of the stem, before defects are taken 
into account.

During the mature phase of development the scale of the crown and consequently the 
wind load remains constant but the stem gets progressively larger. This is not initiated by 
mechanical stimulus. This is a physiological, developmental process. As a consequence 
the basic safety factor for a mature tree increases during the mature phase with every 
annual ring laid down.

¢ƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ǎǘŜƳ ŘƛŀƳŜǘŜǊ ƻƴ ŀ ǘǊŜŜΩǎ ŀōƛƭƛǘȅ ǘƻ ŎŀǊǊȅ ƭƻŀŘ ƛǎ ǘƘŜ ǎŜŎƻƴŘ ƪŜȅ 
principle behind the concept of tree statics that has shifted our approach to the 
assessment of whole tree failure.
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Semi-Mature

Taking an individual tree and progressing through its life stages...

10



Early Mature

Wereach a maximum height at early maturity.
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Mature

Maybe the crown extent increases during the firstpart of the mature phase...
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Mature
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Mature
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Late Mature

...but then we have hundredsof years of current annual increment with a constant 
crown extent and therefore a constant load.
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Ancient

...and then a drastically reduced load.
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John²ƘƛǘŜΩǎ ƳƻŘŜƭ ŦƻǊ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŀƎŜ ƻŦ ŀ ǘǊŜŜ ǾŜǊȅ ƴŜŀǘƭȅ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘƛǎ 
development process.

The rate of change of annual increment over the life stages is linked to crown scale and 
resource availability.

I would encourage you to take another look at this model in relation to clarifying 
developmental life stages and the implications for safety factors rather than as a tool for 
estimating age.
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x 2
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x 8cm3

For a circular cross section with uniform material properties - If we double the stem 
diameter, the area of the cross section increases by a factor of 4, but the ability to carry 
a load, in bending, increases by a factor of 8.

This can be illustrated by bending a wooden ruler in two planes. The ruler is flexible and 
weak if it is bent with the thin plane parallel to the load being applied, but it is stiff and 
ǎǘǊƻƴƎ ƛŦ ǘƘŜ ǘƘƛƴ ǇƭŀƴŜ ƛǎ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ƭƻŀŘ ōŜƛƴƎ ŀǇǇƭƛŜŘΦ ¢ƘŜ ƳŀǘŜǊƛŀƭ ƘŀǎƴΩǘ 
ŎƘŀƴƎŜŘΦ ¢ƘŜ ŀǊŜŀ ƘŀǎƴΩǘ ŎƘŀƴƎŜŘΦ .ǳǘ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭ ŀŎǊƻǎǎ ǘƘŜ 
section in relation to the load has implications for strength and stiffness.

A further illustration is the increase in stability if one stands with feet together when 
ǇǳǎƘŜŘ ǘƘŀǘ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ǎǇǊŜŀŘƛƴƎ ƻƴŜΩǎ ǎǘŀƴŎŜΦ CŜŜǘ ŀǇŀǊǘ ŎƻƴŦŜǊǎ ŀ ƳŜŎƘŀƴƛŎŀƭ 
advantage.

Section modulus weights each unit area of a cross section in terms of mechanical 
ŀŘǾŀƴǘŀƎŜΣ ƛΦŜΦ ŀŎŎƻǊŘƛƴƎ ǘƻ ƛǘΩǎ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ ƴŜǳǘǊŀƭ ŀȄƛǎ ςtypically the centre of 
the cross section. 
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So for the same wind load safety factors increase exponentially with every extra cm of 
diameter.

This photo shows an open grown early mature tree,adjacent to two ancient pollards at 
Richmond Park. The veterans will be hollow with open cavities but they probably still 
have higher residual safety factors, for stem fracture, than the defect-free, thin-stemmed 
younger tree.

The magnitude of residual safety factors taking into account defects, or strength loss, 
clearly depends on where you started from.
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This graph shows the change in area and the change in section modulus, in percentage 
terms,with increasing hollowing as we move to the right.

At a t/Rratio of 0.3 (the one third rule),the area of a stemfalls by 49%, but the ability to 
carry a load in bending falls by only 24%.

Lƴ ƻǘƘŜǊ ǿƻǊŘǎ ǿƘŜƴ ŀ ǎǘŜƳ ƛǎ тл҈ Ƙƻƭƭƻǿ ƛǘ ǊŜǘŀƛƴǎ ƳƻǊŜ ǘƘŀƴ тл҈ ƻŦ ƛǘΩǎ ǎǘǊŜƴƎǘƘΦ

Trees have to be very hollow to start losing significant strength.
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Early Mature

Height 17 m

Stem Diameter 0.6 m

Safety Factor 2.0

A basic safety factor for a typical early mature oak might be 2.0.
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Late Mature

Height 20 m

Stem Diameter 1.2 m

Safety Factor 10.0

A basic safety factor for a typical late mature oak might increase to as much as 10.0 or 
more.

If your starting position is a very high safety factor, strength loss is very unlikely to use up 
the margins.

22



Height 20 m

Stem Diameter 1.2 m

Safety Factor 7.5

Late Mature

25% strength loss applied to this example, consistent with the one third rule, would 
reduce the safety factor to 7.5.
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Early Mature

Height 17 m

Stem Diameter 0.6 m

Safety Factor 2.0

A residual safety factor of 7.5 would still be significantly higher than for the defect-free 
early mature tree with a safety factor of 2.0.

If you are comfortable with the likelihood of failure of the early mature tree, it makes no 
sense to be concerned about the late mature tree with moderate strength loss.
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Proportional limit ςno damage

.ǳǘ ǿŜ ƘŀǾŜƴΩǘ ȅŜǘ ŎƻƴǎƛŘŜǊŜŘ ƳŀǘŜǊƛŀƭ ǇǊƻǇŜǊǘƛŜǎ ǘƘŀǘ ǾŀǊȅ ōŜǘǿŜŜƴ ǎǇŜŎƛŜǎΗ

This is a representation of a stress-strain curve that would be derived from materials 
testing of wood samples when loaded in pure compression or compression tested in 
bending.

Stress or load per unit area on the y-axis.

Strain or how much the material deforms on the x-axis.

There is a linear relationship up to the proportional limit. When the load is removed the 
material recovers, undamaged.

This is fundamental to the failure criteria incorporated into the statics model. No 
damage is allowed. We operate within the elastic range of deformation.
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Oak is approximately twice as strong as horse chestnut.

28 MPa and 14 MPa respectively.
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Aesculus hippocastanum

Height 20 m

Stem Diameter 1.2 m

Safety Factor 3.0

So if we consider a horse chestnut with the dimensions of the previous example of a late 
ƳŀǘǳǊŜ ƻŀƪΧ

The basic safety factor would be 3.0 not 10.0.
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Aesculus hippocastanum

Height 20 m

Stem Diameter 1.2 m

Safety Factor 2.3

ΧŀƴŘ ǿƘŜƴ ƘƻƭƭƻǿΣ ǿƛǘƘ ŀ ǘκw Ǌŀǘƛƻ ƻŦ лΦоΣ ǘƘŜ ǊŜǎƛŘǳŀƭ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ŦƻǊ ǎǘŜƳ ŦǊŀŎǘǳǊŜ 
would be 2.3 rather than 7.5.

But safety factors are not halved!

This is because horse chestnut is both 50% weaker in terms of wood strength but it also 
has a disadvantageous coefficient of drag. Stiff twigs at the crown periphery and large 
leaves means that the loads transferred from the wind flow are greater than for the oak.
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Mature trees have high basic safety factors and high safety margins. So for most trees 
we can make an estimate of the residual safety factor (taking into account defects) and 
demonstrate that a crown reduction is just not necessary.

.ǳǘ ƘŜǊŜΩǎ ǿƘȅ ǘƘŜ ƛŘŜŀ ƻŦ ǇǊǳƴƛƴƎ ǎŜŜƳǎ ŀǇǇŜŀƭƛƴƎΦ

If we divide this sign into equal areas and assume an equal wind load of 1 kNis exerted 
on each area, then each section at the top of the sign would contribute 11 kNmto the 
total moment at the base whereas each section at the bottom of the sign would 
contribute 9 kNmto the total moment.

Removal of foliage at the top of the crown of a tree has a disproportionate contribution 
to the total resulting moment derived from wind load at the base and roots.
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Design Wind Load 413 kNm

Basic Safety Factor 5.0

We can show the impact of incremental crown reductions on the design wind load and 
the basic safety factor for a tree with defined dimensions.
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Design Wind Load 372 kNm

Basic Safety Factor 5.6 
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Design Wind Load 328 kNm

Basic Safety Factor 6.3
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Design Wind Load 276 kNm

Basic Safety Factor 7.5 

The design wind load falls from 413 kNmto 276 kNm.

The basic safety factor increases from 5.0 to 7.5.
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Crown Height

Crown Area

Design Wind Load

Basic Safety Factor 

-14%

-24%

-33%

+50% 

Safety Factor5.0

Safety Factor5.6

Safety Factor6.3

Safety Factor7.5

A small height reduction has a disproportionately large impact on the load and the 
safety factor.

Apparently these slides have been used in the U.S. to promote precautionary crown 
reductions.

¢ƘŜǊŜΩǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ǇǊƻōƭŜƳ ǿƛǘƘ ǳǎƛƴƎ ǘƘŜǎŜ ǎƭƛŘŜǎ ŦƻǊ ǘƘŀǘ ǇǳǊǇƻǎŜΦ

Look at the impact of pruning on safety factors!

34



Design Wind Load 413 kNm

50% Strength Loss t/R 0.2

Safety Factor 2.5

50% strength loss (a t/R ratio of 0.2 or hollowing equivalent to 80% of the stem 
diameter) would result in a residual safety factor reduced to 2.5 for the tree in this 
example.

No crown reduction would be required with that extent of decay.
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Design Wind Load 413 kNm

50% Strength Loss t/R 0.2

Safety Margin 1.5

So trees generally have margins of safety before defects are taken into account. Mature 
trees can have really high margins for safety.

They can consequently afford significant strength loss.
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And pruning has a significant negative physiological impact.

There are consequences for water transportation.

Pruning is likely to kill roots.
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There is a risk of localised cambial death.
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Clair-Maczulajtys, Le Disquetand Bory(1999)

¢ƘŜǊŜ ŀǊŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ƳƻǾŜƳŜƴǘ ŀƴŘ ǎǘƻǊŀƎŜ ƻŦ ǎǘŀǊŎƘ ǊŜǎŜǊǾŜǎΧ

ΧŀƴŘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ǘƘƻǎŜ ǇŀǊǘǎ ǘƻ ǿƘƛŎƘ ŎŀǊōƻƘȅŘǊŀǘŜǎ ƘŀǾŜ ōŜŜƴ ƳƻǾŜŘ ŘǳǊƛƴƎ 
subsequent pruning operations.

39



And there will be a reduction in the resources available to produce adaptive growth.

²Ŝ ǎƘƻǳƭŘƴΩǘ ōŜ ǎƻ Ŏŀǎǳŀƭ ŀōƻǳǘ ǇǊŜǎŎǊƛōƛƴƎ ǇǊǳƴƛƴƎ ŀǎ ŀ ǇǊŜŎŀǳǘƛƻƴŀǊȅ ƳŜŀǎǳǊŜΦ
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Precautionary pruning

We can often show that a crown reduction is unnecessary.

There are physiological costs to the tree.

There are long-term implications for the relationship between the tree and the 
development of decay. Pruning promotes and accelerates the spread of decay.
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Basic Safety Factor = 3.4

So this is the approach that we would take when testing trees.
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SF = 1.3

This tree fails the test with significantly reduced safety factors, that fall below the 
minimum threshold of 1.5, at around 1.0-1.2 m on the stem.
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SF = 1.1

SF = 1.3

SF = 2.0

SF = 2.0

ΧŀƴŘ Ƙŀǎ ŀ ƭƻǿŜǎǘ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ŦƻǊ ǳǇǊƻƻǘƛƴƎ ƻŦ мΦмΦ

This tree has decay processes involving both Ganodermasp. and Kretchmariadeusta.

The tree has been managed by a consultant for over a decade with the aid of 
tomography, up to the point that he no longer felt confident to retain it, and he asked us 
to offer data to support his intuitive understanding that the tree could still be retained.
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We could reduce the load by pruning.
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Basic Safety Factor = 4.8

The model shows this is the level of pruning required to increase the lowest safety factor 
(for uprooting) from 1.1 to the minimum required at 1.5.

The crown reduction reduces the design wind load and increases the basic safety 
ŦŀŎǘƻǊΧ
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SF = 1.5

SF = 1.8

SF = 2.9

SF = 2.8

ΧŀƴŘ ǿƛǘƘ ŀ ǊŜŘǳŎŜŘ ƭƻŀŘ ŀƭƭ ƻŦ ǘƘŜ ƻǘƘŜǊ ǘŜǎǘŜŘ ǊŜǎƛŘǳŀƭ ǎŀŦŜǘȅ ŦŀŎǘƻǊǎ ƛƴŎǊŜŀǎŜ 
proportionally.
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Basic Safety Factor = 

But the crown grows back.

Very quickly the tree dips back below the 1.5 safety factor threshold.

At the same time the physiological impact of the pruning is likely to have implications 
that support an acceleration of the development of decay.
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The safety factors that have been presented to this point have been based on the 
standard wind load analysis model for a tree in the suburbs.

The model is conservative.

A default factor for proximity of 1.2 increases gust wind speeds generated from adjacent 
buildings by 20%.

There are no buildings adjacent to this tree.

An exposure factor of 1.0 assumes no shelter - the whole crown is exposed to the forces 
exerted by the wind.

This tree is part of a close group.

LƴǎǘŜŀŘ ƻŦ ǇǊǳƴƛƴƎ ǿŜ Ŏŀƴ άǊŜŘǳŎŜέ ǘƘŜ ǿƛƴŘ ƭƻŀŘ ǎƛƳǇƭȅ ōȅ ŀǘǘŜƳǇǘƛƴƎ ǘƻ ƳƻǊŜ 
accurately quantify it.
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Google Maps

Most of us consider the wind interacting with a tree crown in terms of the wind pressure 
against the face of the crown. The idea of the crown as a sail.

However forces are also transferred to the crown in terms of friction as wind flows over 
the crown periphery.

And vortex shedding or drag occurs as the wind pulls the tree along with the flow.

These are approximately equal components of the total force exerted by the wind on the 
tree.

So wind pressure only accounts for a third of the resulting moment at the base.
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In this example we can confidently reduce the factor of proximity from 1.2 to 1.1, 
consistent with the open countryside roughness category (where gusts from adjacent 
trees are incorporated into the wind load analysis).

We can also reduce the exposure factor from 1.0 to 0.8 consistent with the trees on 
either side of the subject tree reducing the friction component of the wind.
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This shows the impact of adjusting the factor for proximity, followed by the exposure 
factor, on the design wind load and the basic safety factor within the wind load analysis.

Of course, all of the measured residual safety factors increase proportionally with the 
reduced design wind load.
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This shows the impact of those adjustments on the lowest uprooting safety factor.

¢ƘŜ ƻǊƛƎƛƴŀƭ ǊŜǎƛŘǳŀƭ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ŦƻǊ ǳǇǊƻƻǘƛƴƎ ƻŦ мΦмΧ
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Χƛǎ ƛƴŎǊŜŀǎŜŘ ǘƻ ŀ ǊŜǎƛŘǳŀƭ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ƻŦ мΦо ŦƻƭƭƻǿƛƴƎ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ǘƻ ǘƘŜ ŦŀŎǘƻǊ ƻŦ 
ǇǊƻȄƛƳƛǘȅΧ
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ΧŀƴŘ ǘƻ ŀ ǊŜǎƛŘǳŀƭ ǎŀŦŜǘȅ ŦŀŎǘƻǊ ƻŦ мΦс ŀŦǘŜǊ ǘŀƪƛƴƎ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜ ǎƘŜƭǘŜǊ ŀŦŦƻǊŘŜŘ ōȅ ǘƘŜ 
adjacent trees.

We have increased the lowest safety factor to an acceptable level without pruning. We 
have just given some careful thought to what the wind load might reasonably be 
expected to be.
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Basic Safety Factor = 5.2

1 in 50 Year Event

Safety Margin

I realise that some of you may be uncomfortable with these changes, and with how 
much difference they can make. How can they be justified? What are they based on?

Actually these changes are probably conservative.

Take a step back and think of the basis of the model.

Remember that these are safety factors for a 1 in 50 year storm event.

We are requiring a safety margin. The threshold safety factor is 1.5.

And the safety factor is the point of no permanent material damage. If those thresholds 
are reached then the peripheral fibres in a stem permanently deform, or a slightly lower 
gust is required to keep increasing root plate inclination.

The tree - the whole structure - does not immediately and dramatically fail.
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LŦ ǿŜ ŀǊŜƴΩǘ ŜƴǘƛǊŜƭȅ ŎƻƴŦƛŘŜƴǘ ŀōƻǳǘ ǘƘŜǎŜ ŀŘƧǳǎǘƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘŜ ǿƛƴŘ ƭƻŀŘ ŀƴŀƭȅǎƛǎΣ ƻǊ 
we want to base them on some reference data, then we can use Tree Motion Sensors.

We can compare the reaction of the tree in terms of inclination during a real wind event, 
to the reaction that we would expect to that event given that we have inclination 
recorded against a measured load from the static load test. We can deduce the impact 
of shelter on the inclination readings.
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Roots - Residual Safety Factors 2.0-3.0

There are further considerations.

Here is a copper beech27.5 m high with low basic safety factors of 3.3 and 3.7 according 
to the standard wind load analysis model. These seem to be unexpectedly low for a 
beech in the mature phase.

Meripilusgiganteusfruiting bodies have been observed. Residual safety factors for 
uprooting were estimated to be between 2.0 and 3.0.

¢ƘŜ ǘǊŜŜ ŘƻŜǎ ƴƻǘ Ŧŀƛƭ ǘƘŜ ǘŜǎǘΦ .ǳǘ ǿŜ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ǉǳƛŎƪƭȅ ǘƘƛǎ ǎƛǘǳŀǘƛƻƴ ƳƛƎƘǘ 
change, and the margins are not very comforting.

58



Google Maps

But the tree is surrounded by three and four storey buildings.

The factor proximity can confidently be reduced from 1.2 to 1.1 because the buildings 
are not close enough.

If we reduce the exposure factor to 0.85, then basic safety factors increase to 4.6 and 
5.3. These seem to be more reasonable for a tree at this point in development.

Residual safety factors for uprooting are now between 3.0 and 4.0.

This changes how confident we might feel about the management recommendations 
that we make.

But remember the tree already passed the test with the precautionary, default factors. 
We are not making rash decisions or operating at the margins of the model.
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