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This publication is part of a set of materials for the education of tree assessors prepared within the 
international Tree Assessor project, and its aim is to improve the quality and increase the efficiency and 
effectiveness of professional training activities for tree assessors by developing a comprehensive training 
programme and teaching materials in the broad field of tree diagnosis.

„Tree assessment is a rapidly developing area in green space management in recent years. There are 
multiple social, legal and technical factors that contribute to this. First of all, public expectations towards 
green space management services are increasing. In times of climate change, city residents expect them 
to introduce and maintain trees to mitigate the 'heat island' effect and the consequences of torrential 
downpours. Trees also make a city a more attractive place to live and contribute to the increasing value 
of real estate. More and more frequently, city residents demand that tree felling be limited to those for 
which there is sound justification based their condition. On the other hand, the expansion and renovation 
of infrastructure means that more and more urban and roadside trees are being damaged and require 
diagnostics to assess the effects of damage or changes to their surroundings.

On the other hand, victims of tree-related accidents are increasingly seeking compensation through 
the courts, which requires expert diagnostic reports. In order avoid problems with courts and insurers, 
managers of areas with trees are introducing tree inspection systems covering vast areas or even entire 
cities.” (Pachnowska B., Witkoś-Gnach, K., 2020) Despite the growing importance and enormous social 
and financial responsibility of those performing tree assessments, tree diagnostics is still not a formalised 
profession. The Tree Assessor project is a response to the need to organize the already existing content 
and principles of conducting tree assessment, but also to disseminate and implement new standards or 
guidelines intensively developed in the second decade of the 21st century in Europe.

Introduction
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Designations used in the book::

The basic level of tree assessment comprises a considerable amount of knowledge and activities necessary 
to assess the condition of a tree, detect hazards to the tree and its surrounding area, determine poten-
tial causes of these hazards and decide on further actions including indications for advanced/specialist 
evaluation. The competence of inspectors should include the assessment of trees with respect to their 
genus, species, the history of the tree and its individual characteristics. For the assessment of a tree at 
basic level it is necessary to have the knowledge and skills to identify the main threats to the tree.
The manual is divided into sections corresponding to the main topics of tree inspection. The first chapter 
provides information on general tree assessment issues and also refers to risk management. Tree inspec-
tion is one of the pillars of risk management, which is usually a more extensive programme of activities 
and procedures.
The second chapter is devoted to the topic of tree inspection and describes the basic methods and 
parameters used in it. The next section describes the basic diagnostic features. In practice, many more 
diagnostic features are encountered and they occur together and in different configurations.
The fourth chapter contains a general overview of commonly used recommendations related to tree 
maintenance. This catalogue makes it possible to choose appropriate procedures following an inspection.
Next chapters are devoted to indicating the assessment interval and the preparation of
the tree inspection report. This section also includes an inspection form with some examples.
The appendices at the end of the manual show a breakdown of characteristics and other conditions 
according to types and species of trees.

The colours in the margin correspond 
to the different parts of the form

About the manual

The dark blue background includes 
additional tips and clarification

Green dots in the text refer to the defi-
nitions that are on the same page

A tree icon with a magnifying glass 
indicates a short case study

The arrows indicate photos 
to see for more details



TREE ASSESSOR TREE ASSESSOR

14 15

Introduction

I.

 In this chapter you will find answers to the following questions:

  

  Key words: 

• Why are trees assessed? 
• What is a tree inspection?
• What are the common tree assessment methods? What are the diagnostic features 

in tree assessment?
• What are the basic issues used in risk management of areas surrounding trees?
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hazarduse tolerability of risk model risk management 

responsibility in tree assessment

diagnostic feature
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While growing, trees undergo structural changes that may affect their condition (that is, of the whole tree 
or its parts). Human activity can lead to unfavourable changes in the functioning of trees. Until recen-
tly, one of the main reasons for implementing tree assessment has been the requirement to maintain 
safety around trees. Therefore, the identification and professional assessment of characteristics whose 
presence on or around a tree indicates an increased risk of the tree or part of it falling, and correctly 
chosen recommendations concerning the treatment of the tree and the manner of performing it, allow us 
to mitigate the risk of an accident occurring to the lowest reasonably achievable level.

Nowadays, keeping trees in good condition is considered an equally important objective of tree assess-
ment. It is worth bearing in mind that regular assessment increases the chances of trees to grow better 
in difficult urban conditions, allows f monitoring and reduces the negative impact of diseases and other 
factors causing tree loss. However, it is still the fear of trees falling and liability for accidents of this type 
that motivate us to assess them.

Risk – the likelyhood of conflict of damage
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1
 For more information see the "Instrumental Tree Diagnostics" manual from the Tree Assessor series.

INVENTORY

TREE ASSESSMENT

Tree assessment can be carried out at different levels of detail, using different tools, methods and pro-
cedures. There are usually two main levels: basic and advanced. Although tree assessments are often 
performed on-site and in person, remote ones that use modern technologies1, such as laser scanning, 
are also becoming increasingly popular.
Tree inventories are also carried out as part of tree management, but do not include a tree assessment.

1.1.  WHY ARE TREES ASSESSED?

1.2.  LEVELS OF TREE ASSESSMENT

TREE INSPECTION SPECIALIST 

ASSESSMENT

1.2.1. INVENTORY

A "survey" or "inventory" of trees is still used interchangeably with "inspection" in many countries. Countries 
that have already established tree assessment standards clearly distinguish between these terms to avoid 
misunderstandings and misuse of work specifications. For this reason, within the Tree Assessor project, a 
tree inventory is defined as a collection of information and tree parameters without evaluating their role 
and importance. Therefore, a tree inventory consists of:

A tree inventory requires the use of measuring tools. It can be performed in a traditional way (on printed 
paper forms) or with the use of electronic devices for data collection. If performed electronically, both 
data collection and tree mapping require the use of appropriate hardware and software containing a 
description of the tree data in the form of questions (a questionnaire), including species, basic dimensions, 
location data and – although not always – related notes which help to identify or influence further survey 
or maintenance work on the tree. The inventory does not include a tree assessment, but it is the first step 
before carrying out a proper assessment (a tree inspection).

• species recognition,
• measuring trees (diameter / girth, tree height, crown height, trunk height, crown spread, etc.),
• mapping and marking of trees2

.

2
 For more information see the “Tree Inventory Basics” manual from the Tree Assessor series

Fo
t.

 Z
os

ia
 G

ag
oś



TREE ASSESSOR TREE ASSESSOR

18 19

 

1.2.2. BASIC ASSESSMENT – INSPECTION

Basic assessment is a full visual evaluation of the whole tree performed from the ground level. The assessor 
has to walk around the tree and assess the surroundings, tree trunk base, trunk, branches, limbs, shoots 
and leaves, usually using simple tools (a probe, a mallet, binoculars etc.).

The main limitation of the basic assessment is an insufficient analysis (or even lack thereof) of the inner 
parts of the tree, the root system or the upper parts of the crown. As part of tree inspection, it is possible 
to use simple tools in order to gain more information about the tree and its potential diagnostic characte-
ristics. The use of additional equipment is not mandatory unless such a requirement is formulated in the 
job specification. Base on this type of assessment, one can select and design appropriate management 
methods in order to maintain the tree and mitigate the risk in its surrounding area. If the level and scope of 
the basic assessment are not sufficient to make a decision, a specialist diagnosis should be recommended.

A tree inspection process includes the following tasks:
• identifying and locating the tree,
• identifying and assessing the surroundings of the tree with respect to useand  

habitat conditions,
• inspecting the tree visually, taking into account the typical inspection features, 

the growth stage of the tree and species characteristics, 
• assessing the condition and stability of the tree and parameters, 
• identifying associated organisms,
• making recommendations for the management of the tree and its surroundings/habitat, 
• recording observations and guidelines,
• developing and submitting a report.

Identify the assessed tree.

HOW TO PERFORM A TREE INSPECTION?

Watch the tree from a 
distance to get its full view.

Look around the tree and 
check all its parts. 

If necessary, use a probe, 
a mallet or another tool.

Summarise the assessment and 
indicate follow-up activities.

Implementation of recom-
mendations is not required. 

Indicate next tree inspection. 

Further specialis 
 assessment is required.

Implementation of 
recommendations is required. 

Indicate the treatment to
be performed.

Indicate the urgency 
of the procedure.

If the procedure is to be 
performed periodically, 

indicate its interval.

Assess the use of the surrounding 
area.

1

2

3

4

5

 

6

I II III

Indicate the technology 
to be used and the part 
of tree to be inspected.

Assess the following tree parame-
ters: vitality, stability, condition 

and maintenance prospects. 
If necessary, indicate the dia-
gnostic characteristics found 
and assess their significance.
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1.2.3. SPECIALIST ASSESSMENT

An advanced assessment is carried out to analyse in more depth the specific parts of a tree, identified 
characteristics or environmental and habitat conditions. It is often implemented as a recommendation from 
the basic tree assessment. Usually, an advanced assessment requires specialist tools and/or methods. 
The choice of assessment method and diagnostic tools should be adapted to the scope of the assess-
ment. A specialist tree assessment is an expert assessment whose aim is to perform a detailed analysis 
of the condition of the whole tree or its individual parts, and their significance for the tree surroundings 
and the tree itself. On the basis of the expert assessment, it is possible to select and design appropriate 
procedures connected with tree maintenance and minimising the risk in its surroundings.

An advanced assessment may involve gathering specific information about trees using several techniques 
which mainly cover the following areas:

It is worth pointing out that the specialist assessment can give more precise recommendations for tree 
work compared to the basic assessment. Based on the study, other recommendations to improve the 
stability of the tree and its parts and to maintain the tree (e.g. by improving the habitat conditions inclu-
ding mulching etc.) can be modified or adapted accordingly. Some cases may require the use of several 
methods and tools in order to obtain a comprehensive assessment. However, it is important to remember 
that specific diagnostic tools have their limitations and serve different assessment purposes. Therefore, 
they require a high level of knowledge and experience when using them and interpreting their results.

• aerial tree inspection it requires access techniques and appropriate tools,
• evaluation of mechanical protection systems (e.g. steel cables),
• detection of wood decay in the trunk or branches, examination of tree stability 

in the soil, susceptibility of the trunk to fracture,
• use of calculators to assess tree statics or to calculate so-called safety factors,
• evaluation of ancient and veteran trees, 
• detailed analysis of habitat conditions,
• detailed assessment of soil conditions,
• specialist examination of associated organisms (including protected species), 
• examination of the structure and development of the tree root system,
• biomechanical analysis and stability/safety assessment of the tree,
• evaluation of physiological parameters such as gas exchange and water potential, 
• valuation of the tree,
• analysis of the presence and importance of pests and diseases.

COMPETENCES OF TREE ASSESSORS

Within the Tree Assessor project, we have developed a set of competences and a training programme 
for tree assessors at basic and advanced levels. Detailed descriptions are included in a publication of 
the series “Tree Assessor: Basic and advanced tree assessment – guidelines for training professionals”.

TREE INVENTORY

BASIC ASSESSMENT – INSPECTION

SPECIALIST ASSESSMENT

tape measures, tree calipers, tra-
ditional and digital maps, GPS, 

altimeters, rangefinders, GIS applica-
tions, calculation software, tablets

Table 1. Competences of tree assessors

an arborist probe, a mallet, an incre-
mental auger, binoculars, a camera

or a digital camera – as a standalone 
device or on a smartphone/tablet

sonic tomography, impedance 
tomography, drills, static and dyna-

mic load test equipment, calcu-
lators and software for analysing 

and processing results, root detec-
tors (e.g. TreeRadar), compressed 
air-powered tool for root excava-

tion, tree climbing equipment

• ability to identify tree and shrub species
• ability to operate the equipment in accordance 

with manuals and standard guidelines
• general digital competences

• tree inspection skills and competences, including 
the ability to use a probe and a mallet

• ability to operate the equipment in accordance 
with manuals and standard guidelines

• general digital competences

• ability to use specific equipment in accordance 
with its manual and standard guidelines 

• specific training conducted by the manufacturer 
or training centre, often certified

• in the case of aerial inspection, training in access 
techniques 
 

Examples of tools Required experience and qualifications 
related to tool handling
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A tree inspection is an act of inspecting and assessing tree condition. The inspection is carried out 
individually for each tree. It is done from ground level and the tree is assessed from all sides.

The main method used in tree inspection is a visual assessment of the tree with the use of simple tools 
(a probe, a mallet, binoculars, etc.). The assessment takes into account all parts of the tree and its surro-
undings. During this stage, we identify diagnostic features and basic parameters such as the use charac-
teristics of the tree’s surroundings, its condition, stability, vitality or value. Based on the tree inspection, it 
is possible to take measures in order to improve the safety of the surrounding area as well as tree health.

The tree inspection should be carried out in a structured, systematic and well documented way. It is 
acceptable to collect and store data both in paper (e.g. tree inspection forms) and electronic form (e.g. 
suitable applications or computer programs for tree evaluation and management). It is important to 
document the tree assessment in graphical form (photographs, drawings).

Why inspection and not VTA?

VTA stands for Visual Tree Assessment and was developed by Claus Mattheck (Mattheck et al., 2015). 
The method includes guidance on diagnostic features, but also relies on various parameters to assess 
tree statics. The term has been used in recent years in a way that goes beyond the indications of the 
above method and is synonymous with visual tree assessment or simply tree condition assessment. When 
evaluating trees, we use not only the sense of sight but also the sense of hearing (e.g. when using a mallet 
or probe) and touch (e.g. bark, leaves or shoots). Therefore, we recommend using the term “VTA” only for 
the original method created by Mattheck, and call the basic tree assessment an inspection.

1.3.  WHAT IS A TREE INSPECTION?

A diagnostic feature is a characteristic occurring on or around a tree that is indicative of the structure, 
damage, wood decay or habitat condition of the tree, and provides important information about its 
condition. Chapter 3 describes the most common diagnostic features.

A diagnostic feature is a relatively new term emerging in the context of tree evaluation. It was created 
to distinguish between tree features and wood defects – terms used in stock survey. This results from 
the fact that many wood defects are natural characteristics of trees, and even though they affect the 
suitability of wood raw material for economic use, they may not affect the condition or stability of the 
tree or its parts. Some of the so-called “defects” in wood, such as tree taper or reaction wood, may even 
increase its stability.

Data collected during tree inspection refers to the current tree condition (at the time of the inspection), 
but does not take into account changes and features that have occurred after it. Not all characteristics 
and damages are possible to detect, and not all risks are predictable, which may be due to, for example, 
methods and tools used during the tree assessment or conditions during the assessment period. In normal 
weather conditions, tree damage can often be predicted and prevented by systematic and expert assess-
ment. However, any tree, whether it shows any signs of weakness or not, can be damaged by exceptional 
external forces, e.g. a gust of wind, heavy snowfall etc. Such extreme weather events are becoming more 
common due to climate change. It is necessary to bear in mind that some characteristics of a tree or its 
surroundings may be impossible to detect or assess correctly on the day of the inspection. It is due to 
the fact that certain factors connected with the tree, such as its characteristics, the different use of tree 
surroundings, the influence of habitat and/or weather conditions on tree health, or human activity, are 
sometimes unknown to the tree assessor.

1.4.  DIAGNOSTIC FEATURES IN TREE ASSESSMENT

1.5.  LIMITATIONS OF TREE ASSESSMENT

Wood decay – biochemical decomposition of compounds that build the cell walls in wood. 
This process mainly affects cellulose, hemicellulose and lignin, and changes the properties 
of wood. 
Stock survey – checking and assessing the quality of wood raw material.

•

•
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Risk management or maintaining a safe environment around trees are among the basic objectives of tree 
inspections. Below we have described the basic concepts used in the literature which every tree inspector 
should be familiar with. These include risk, hazard, tree health, use and a tolerability of risk model.

One of the key terms in tree assessment is risk. Typically, risk is understood as the likelihood of an event 
that may result in damage to property or people. Moreover, risk can also be associated with the loss of 
a tree, the deterioration of its condition or the prevalence of diseases or pathogens.

GUIDANCE ON DIVISION OF ROLES IN TREE ASSESSMENT

1.6.  TREE INSPECTION AND RISK MANAGEMENT

OWNER/

TREE MANAGER

TREE ASSESSOR

TREE WORKER

• Provides the following services: tree safety inspection, pruning, felling, 

mechanicalprotection systems, tree health improvement, habitat 

condition improvement, replanting, tree replacement

• Identifies the need for further procedures or inspections (e.g. mechanical 

protection systems)

• Develops and approves the scope of work and its time (together with owner), 

identifies area conditions and trees for inspection, assesses the conditions 

of surroundings 

• Estimates and classifies potential risks to the surrounding area 

• Assesses and classifies potential risks to tree welfare 

• Analyses risk assessment, indicates whether advanced assessment 

is necessary

• Develops work plan, recommends inspection frequency

• Develops a report

• Responsible for tree maintenance 

• Defines and communicates the principles of tree assessment and management, 

identifies the need for tree inspection, sets budget and determines 

inspection areas 

• Determines the level of assessment, the scope of work and the frequency 

of assessment 

• Sets priorities and decides on further work

Ensuring safety in the vicinity of trees is a priority arising from legal liability and belongs to the duties of a 
property manager. In other words, they should reduce the risk to as low a level as possible. This principle 
does not only apply to trees, but is universal for all areas of human activity. For example, when you use a 
car or electrical installation at home, you know that both of them require regular checks or inspections 
for your safety. 

Risk assessment usually involves an assessment of the likelihood of an undesirable event and an assess-
ment of the loss that this event may cause.
The risk of a tree-related accident is influenced by the following factors:

TREE CONDITION – the probability of a tree or part of it falling 
It is needless to say that whole trees or parts of trees, whether dead, dying or alive, may fall. The assessment 
of the probability of them falling is based on the identification of unstable parts. A tree may be weakened 
by wood decay (caused by fungi) or another mechanical problem, such as a branch fracture or Included 
bark• in the fork•. Stable and healthy trees can also be damaged by extreme weather conditions or other 
factors that are not detectable on the day of the inspection. Unexplained sudden branch drop• without 
any visible symptoms preceding their fall may also occur.

• tree condition,
• the use of land around the tree.

Included bark – bark growing in the fork and leading to its mechanical weakening.  
Fork – a place from which lateral shoots grow. In arboriculture, connections in the structure of 
tree crow are often categorised as forks of branches and forks of leaders. Co-dominant trunks 
are those in which two or more branches growing from a fork are almost equal in diameter.
Sudden branch drop – a very general term referring to branches which show no signs of 
weakening but which unexpectedly break and drop, often after a period of hot, dry weather.

•
•

•
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USE – the probability that a person or a property will find themselves in a place exposed to the risk 
of a tree or its part falling. The intensity of land use may result in a regime of tree inspection. It is the 
responsibility of the property manager to reduce the risk of a tree falling. To ensure the required level of 
safety, managers of wooded areas should carry out regular tree assessments.

SAFETY FACTOR

The term safety factor (hence the abbreviation SF) may be encountered in the assessment of trees, par-
ticularly within specialist assessment. It is a value representing the load/capacity ratio (e.g. 2.5 or 250%).

In the case of instrumental diagnostics, formulae, calculations and measurements are used to calculate 
the force affecting the tree (load) and the durability of the tested part of the tree which is under the load 
(carrying capacity). For trees, it is considered that the safety factor should be at least 1.5 (150%). More 
information the safety factor can be found in the Tree Assessor series "Instrumental tree diagnostics".

If the roof of the building has a load-carrying capacity of 20 t and the maximum expected weight of snow 
is 10 t then the safety factor is 2.

SF =  
20t

SF= 2 = 200%

Tolerability of risk  model

Tolerability of Risk (ToR) model is an approach to making decisions based on the degree of risk tole-
rability, that is, whether a given risk is broadly acceptable, unacceptable or tolerable. If a given area is 
acceptable, it means that we believe the benefits of a tree outweigh the risks associated with its possible 
negative effect. An unacceptable area refers to trees for which we consider it necessary to implement 
risk mitigation measures. A tolerable area is the zone in which the acceptability of risk will depend on the 
costs and benefits of risk mitigation. Within the tolerable area, consideration should be given to whether 
the benefits of risk mitigation are sufficient to justify the costs of intervention.

When assessing trees, it is not possible to expect that all risks will be completely eliminated. We are not 
able to certify that a given tree is completely safe  - just like we cannot eliminate the risk of traffic collisions 
when driving a car. However, we know that we can mitigate the risk by introducing and respecting traffic 
rules. By doing so, we try to keep the risk at a generally acceptable level. In the literature, it is possible to 
find the abbreviation ALARP - As Low As Reasonably Possible (see Common Sense Risk Management of 
Trees, NTSG, 2011). It is a very important term in tree risk assessment as it proves that it is not possible 
to ensure 100% safety, and that our actions should be reasonable. Further or exaggerated efforts do 
not result in any significant risk reduction, and any financial and time budget is limited and should be 
managed in a proper manner.

There are many tree assessment manuals and guidelines that have been developed all over the world, 
with the ones listed below to name a few. It is worth mentioning that in the arboriculture industry there 
are numerous publications, standards and norms dedicated to tree assessment.
Some of the most recognisable include a series of publications by Claus Mattheck who created Visual Tree 
Assessment method (VTA) and coined the term of “the body language of trees” (“The Body Language of 
Trees” 2015). Another international publication is “Tree Risk Assessment” published by the International 
Society of Arboriculture (ISA). The methodology presented there contains a set of coefficients and indi-
cators to assess the level of risk. Although many simplified versions of the risk assessment have been 
developed in many countries on the basis of this approach, the methodology created by ISA seems to 
be the most consistent and ensures a high quality assessment. Moreover, the organisation uses it to 
award the ISA Tree Risk Assessment Qualification (ISA TRAQ) which can be obtained after completing 
a course and passing an exam (similar to a Certified Tree Inspector in Poland). The methods mentioned 
above rely on a qualitative assessment that is done by a visual inspection of a tree and identification of 
diagnostic features. A slightly different approach is presented by the VALID Tree Risk Assessment and 
Quantified Tree Risk Assessment (QTRA, Ellison 2005), which also help to make reasonable decisions 
concerning intervention.

10t

(load)
(load-carrying capacity) 

SF=

1.7.  OVERVIEW OF TREE ASSESSMENT METHODS
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Another group consists of industry standards. In Germany, the method described in the tree inspection 
guidelines entitled “ZTV Baumkontrollrichtlinie” (FLL 2020) is widely recognised and used. These guideli-
nes were developed within the framework of the FLL – an association gathering people who deal with the 
maintenance of green areas professionally, whose task is to create and disseminate industry standards. In 
recent years tree evaluation standards have also been developed in Poland, the Czech Republic, Slovakia, 
Australia and many other countries.

InspekcjI  
I DIagnostykI 

Drzew

STANDARD

sIIDD 001:2021

Copyright © Quantified Tree Risk Assessment Ltd. 2019

 Zbiór dobrych praktyk metody
Quantified Tree Risk Assessment

VERSION 5

Tree assessment is inherent to risk management and public safety•. The conclusions of the assessment 
are binding and influence further tree maintenance activities. An unjustified designation of a tree as 
hazardous can result in the loss of property and the value of the (ecosystem) services• the tree has 
provided. The assessment should be based on a solid and up-to-date knowledge supported by practical 
skills. Therefore, it is necessary to improve qualifications by participating in training courses and reading 
the latest publications.

Inspection documentation should be made in accordance with the latest knowledge and best practices. 
By signing and submitting documents, the inspector confirms that a tree assessment has been carried 
out professionally and with due diligence. 

Conflicts of interest should be avoided. If a company performing a tree assessment offers services rela-
ted to the implementation of recommendations (e.g. tree pruning and care), the ordering party should 
be informed about this and it should be ensured that the conclusions and recommendations are fully 
independent from other services offered.
It is also worth remembering that people’s competences are not unlimited. If the assessment of tree 
health is beyond the skills or experience of the inspector, the ordering party should be informed and the 
task should be transferred to someone else who is qualified to do so. If the inspector relies on up-to-date 
knowledge and performs the assessment using reliable and approved methods, it means they do that 
with due diligence. 

1.8.  RESPONSIBILITY IN TREE INSPECTIONS

Public safety – all the conditions and institutions protecting life, health and property of 
residents from dangerous phenomena and phenomena which may disrupt their normal 
functioning. Public safety is also a state which enables society to function efficiently. 
Ecosystem services – numerous and different benefits which people can obtain from the 
natural environment and healthy ecosystems. 

Tree assessors may come across different situations that can pose a danger. Before starting the inspection, 
it is advisable to take a look and check for any possible significant hazards on or around the tree (e.g. 
hanging branches, hung-up trees, etc.). If an immediate danger is identified, the assessment should be 
interrupted and appropriate services (e.g. the Fire Service) should be called. Inspections should not be 
performed during severe weather conditions (e.g. thunderstorms, strong wind, heavy rain or snow), and 
the place where the inspector works must be safe for them. 

1.9.  SAFETY DURING TREE INSPECTION

Use zone – an area in which people or property may be exposed to danger arising from the 
fall of a tree or its part.

•

•

•
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SUMMARY

Trees shall be assessed in order to identify and evaluate the characteristics whose 
occurrence on or around a tree indicates an increased risk of the tree or its part 
falling, and to assess tree health.

A diagnostic feature is a characteristic of a tree, its organisms or the surroundings 
that provides important information about the condition or statics of the tree. 
Typically, these features are indicative of damage, wood decay, changes in the tree 
or the condition of the habitat.

Tree assessment is divided into basic (inspection) and advanced (diagnosis). The 
inventory which involves recording basic tree data does not belong to the methods 
of tree assessment.

There are many methods for assessing trees. Usually, the basic level of assessment 
involves visual assessment, i.e. identification of externally visible diagnostic features.

Tree inspection is a basic tree assessment method used in tree risk management.

A tree inspection is an act of inspecting and assessing tree health. It is done indivi-
dually for each tree from the ground level, and involves assessing it from all its sides.

1

2

3
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Tree inspection - tools, procedure 
and assessment parameters

II.

 In this chapter you will find answers to the following questions:

 Keywords:

• How to describe trees?
• What are the basic tools for tree assessment?  
• How to estimate the value of trees?
• What are the basic parameters used in tree management?
• How important is the surroundings in tree assessment? 
• How to characterise the use of a tree in its surroundings?
• What are diagnostic features and how to assess them?

arborist probe 

crown

use of surroundings intensity of use rare use frequent use

constant use lack of use facilities in the area of use vitality stability

tree health tree value young tree semi–mature tree mature tree

ancient tree growth stage wind exposure Beaufort scale use zone

mallet

roots

tree structure 

tree habit

trunk

primary crown

trunk base

secondary crown 

butt

tree damage
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The main method used in tree inspections is a visual assessment performed from the ground level. Normally, 
tree inspections do not require the use of tools. However, since simple tools can provide additional and 
meaningful information on the observed diagnostic features, it is recommended that they be used, in 
particular:

What information do tree inspection tools provide? What are their limitations? How to interpret the 
results obtained with their help?

A mallet allows you to check by ear whether there are any cavities inside the trunk and how big they are. 
You have to hit the tree trunk with it and listen for a change in tone. If you hear a hollow sound (like when 
hitting a drum with a stick), you can presume that the wall of the intact wood is thin in that particular 
place. If the sound comes from all sides around the trunk, you can suspect that there is an extensive 
cavity inside. If the sound comes only from one side, it can mean that there is either an extensive cavity 
inside the trunk, a sapwood cavity (a surface cavity) or peeling bark.

The picture shows a tree trunk being examined with a mallet by hitting it from top to bottom and 
around. When doing so, place your free hand on the trunk – if it is hollow, sound waves propagate 
and you are likely to feel slight vibrations. 

2.1.  BASIC TOOLS FOR TREE ASSESSMENT

• Mallet – a basic tool used to identify the areas of trunk/limbs with internal cavities, 
sapwood decay or peeling bark. It is usually made of rubber, wood or plastic,and 
it is adapted for tree inspection. 

• Arborist probe – a steel rod with a handle used to detect wood decay and to determine 
its scope (particularly helpful for assessing skeletal roots). When performing a tree trunk inspection with a mallet, pay attention to its bark and whether or not 

it peels or becomes loose. The picture shows a stump of Robinia pseudoacacia. The trunk is full but 
it is possible to see characteristic columns, between which the bark does not adhere to the wood. 
In this case, hitting the bark with a mallet will produce a sound similar to that of a hollow trunk. 
Take a look at the cracks in the bark, if there are any, to see if there is any wood beneath. It is worth 
mentioning that the situation presented in this photo occurs frequently in trees of this species.

In the case of this lime tree, a mallet test revealed the presence of a cavity inside the trunk. When 
looking at the trunk it looks complete and without any external signs of indicating the problem. 
After the auscultatory examination and detecting the presence of the cavity, the tree was qualified 
for a specialist assessment. The tomography scan confirmed the presence of a cavity in the trunk 
covering approx. 70% of the examined cross-section, whereas the healthy wood layer was approx. 
7-15 cm thick.
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Roots are examined with the use of a probe at a certain angle, by holding the handle with one hand and the rod 

with another, so that it does not bend. You start the examination at the root flare and gradually move away every 

dozen or so centimetres, checking the condition of the roots. Repeat this procedure around the trunk base.

An arborist probe is a very popular tool used in many countries mainly to examine the condition of main 
roots. It can also help to determine how big a hollow inside a trunk is. There are many types of probes – 
from thin and flexible to thick and stiff. When assessing roots, you drive the probe into the ground and 
look for roots. Then you have to check whether or not the roots are affected by decay. When you use 
a thinner rod (3-4 mm) made of spring steel, you will hear a characteristic sound when the probe hits 
decaying wood. However, determining the scope of decay and its effect on the stability of the tree (the 
possibility of uprooting) is very limited. Only when the probe enters very deeply in the ground right next 
to the trunk (near the root flare), and you feel no resistance, can you suspect that the decay of wood 
tissue is advanced and a given root is not stable anymore.  Another limitation is the place where the 
test is done (the upper part of the root), which means that you are not able to determine whether or not 
decay is present in the bottom part of the roots. However, from the point of view of risk assessment, this 
examination is very important because it allows us to state whether further tests checking the stability 
of a tree in the ground are necessary or not.

You can also use the probe to check the size of cavities in the trunk and in the crown. NOTE: Never insert the 

probe into a cavity in places you cannot see. Such places may be occupied by birds, bats or other mammals 

e.g. hedgehogs (especially at the base of the trunk).

TREE INSPECTION TOOLS:

Binoculars are one of the basic tools used by tree inspectors to check the upper part of the tree 
crown, hollows, fruiting bodies of fungi, cavities, bird nests, cracks, poorly visible forks and other 
diagnostic features which are difficult to see from ground level.

binocularsmalletprobe magnifying glass compass

calliperGPS tablet form writing pad tape
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2.2.  HOW TO DESCRIBE TREES

2.2.1. TREE HABIT

When looking at a tree from a distance, you can easily notice its habit•. Shapes can be different – from 
natural, pollarded and ornamental to damaged and regenerated. A tree that grows in an open space and 
has not been exposed to any significant damage or pruning is likely to maintain its natural habit. Such 
trees often have habits typical of specific species (see “Collins Tree Guide”).

Ornamental forms can be found most often in historical places and arboretums. There is a large variety 
of shaped trees. They are usually looked after by a gardener or local arborist. 

Pollarded trees• belong to frequent elements of the landscape. Their crowns are regularly pruned, which 
gives them a characteristic shape. They usually have one short trunk and numerous branches that grow 
from it. In Poland, these are usually willows and lime trees, whereas in other countries also plane trees, 
oaks, ash trees and beech trees undergo this type of pruning. If trees are pruned regularly, they are often 
in relatively good health. However, if regular pruning procedures are neglected, instead of normally looking 
branches or limbs the tree is likely to develop crows of an abnormal size. In English, we call it “a lapsed 
pollard”, that is, a tree whose pruning cycle has been discontinued.

Another category includes damaged trees, trees with numerous offshoots and trees which have been 
pruned too intensively. These are trees whose crowns have been devastated. You may find trees which 
have been topped completely (with only the trunk left) or partially (e.g. with partially pruned branches or 
cuts made only on selected parts of the crown).

The two terms – pollarding and topping – are often confused and sometimes topped trees• (damaged 
or destroyed) are referred to as pollarded trees (regularly pruned).

Tree habit – a general shape of the above-ground part of a tree (a trunk and crown, including 
the arrangement of branches).
Pollarded tree – a cultivated or ornamental form of tree with a systematically formed crown. 
Regular pruning results in a characteristic pollard shape above which offshoots are removed 
periodically.
Topped tree – a tree damaged by cutting some of the crucial elements of the crown or all 
of them, leaving the trunk without any branches.

•

•

•

When describing a tree, we can therefore indicate whether its habit is natural, shaped or damaged. As 
for the crown, we can state whether it is is primary (i.e. created by the tree spontaneously, as a result of 
natural growth processes) or secondary (i.e. created in response to cuts or damage). It is also worth indi-
cating which part of the crown is affected, for example, the upper part of the crown is primary, whereas 
the lower is secondary and developed by putting on regrowth. This is helpful in describing the history of 
tree growth and the overall health of its crown.

A pedunculate oak (Quercus robur) with its natural habit in summer and winter. The photo was taken 
from opposite sides. You can see the natural shape of the tree crown with a typical arrangement of 
branches. It is worth noting that this tree is at its early maturity stage. The crown still shows apical 
dominance, but it is already weakened, and the side parts of the crown are developing intensively.
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In the photo you can see a fully secondary crown formed in the process of crown retrenchment. This 
is one of the Windsor’s most oldest pedunculate oaks (Quercus robur), and its age is estimated for 
over 1000 years. The trunk is mostly dead and the tree has several cambial columns connecting 
the roots to the crown. The whole primary crown has been lost, and only the secondary one is left.

Ornamentally-shaped crowns of lime trees growing in a lane in the Netherlands. The trees undergo 
annual pruning.

Small-leaved lime (Tilia cordata) in Gdansk Oliwa. The trees have typical, characteristic and correctly 
pollarded crowns. Pruning is carried out regularly, and only offshoots are removed.

The crown on this tree has been severely reduced 
(and thus permanently damaged) at least once 
in the past, and has not been shaped or formed 
since then. The cuts were made incorrectly and 
carelessly, the branches are too thick (more than 
5 cm in diameter), whereas the remaining crown 
has only a small number of living shoots. Such a 
procedure damages a tree permanently and may 
easily lead to its death.
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2.2.2. TEMPORARY AND PERMANENT TREE CROWN

When it comes to trees that enter the road gauge and need to have their branches cut at a specific height 
of the trunk, we distinguish a temporary• and permanent• tree crown. This applies mainly to trees growing 
along traffic routes (e.g. roads, pavements, paths). A temporary crown consists of branches growing out 
of the trunk up to a certain height (up to the base of the permanent crown). This type of crown is present 
only in young and semi-mature trees because it is gradually removed during shaping and formative pru-
ning. Crown forming should be done regularly, so that the permanent crown is created by removing small 
branches. Formative pruning should begin no later than 3 years after planting, and should be repeated 
every 2-5 years until the permanent crown is formed.

If a mature tree has a crown that enters the road gauge, we should not call it a temporary one. Removing 
this part of the crown would usually involve pruning thick branches, which is harmful to trees. What is 
more, pruning the crown of a mature tree has a negative effect on its stability because it changes the 
central point of wind pressure and extends the length of lever arm, thus increasing the forces exerted on 
the base of the trunk in windy weather. In such a situation, it is better to systematically prune the branches 
growing towards the road to avoid removing the entire branches from the trunk.

The height of the road gauge• in Poland3 should not be less than:

The height of the clearance above the pavement or bike path should not be less than 2,5 m.
The height of the base of the permanent crown should take into account species and variety characte-
ristics (e.g. weeping branches).

When assessing a tree, it is worth indicating whether or not it has a temporary crown. If the crown goes 
into the clearance, but the tree is mature, this fact should be mentioned.

A mature pedunculate oak (Quercus robur) growing in the field with the lower parts of its crown 
pruned in the past. The upper part of the tree crown is primary. However, offshoots are visible in the 
lower part of the crown forming a secondary crown. This is not a process of crown retrenchment 
but restoration of its lost parts.

primary crown

secondary crown

Temporary crown – the lower part of the crown of a young tree which is planned to be 
removed as part of regular pruning. It occurs mainly on trees growing next to traffic routes 
whose verges must be maintained properly. 
Permanent crown – the part of the crown that can develop freely and does not need to be 
pruned. In the case of solitary trees, the permanent crown can already start at the ground level.

Road gauge – a free space above the carriageway which is intended for the movement, stop-
ping or standing of vehicles. Road clearance may be divided into vertical clearance (above 
the carriageway), and horizontal clearance (alongside the carriageway).

3
 In other countries, please refer to the applicable regulations concerning the height of traffic routes.

• 4,70 m – above trunk roads such as motorways, express roads, fast traffic trunk road 
• 4,60 m – above voivodship and district roads such as major and collector roads
• 4,50 m – above municipal roads such as  local and access roads

•

•

•
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An alley made of mature trees with permanent crowns. The trees underwent regular pruning when 
young, over a period of about 20 years, and every 3-5 years. Owing to regular procedures, pruning 
wounds were small and they overgrew quickly. Currently, they are not visible, and the trees are in 
good health. They also do not pose any risk in terms of stability.

In the photo above, you can see mature lime trees after the completed pruning cycle, and also a 
recently planted lime tree on the left. The crown of the tree is entirely a temporary one. The tree is 
about 4 m high, whereas the height of the road clearance is almost 5 m. Over the next few years, 
the tree will undergo regular pruning.

temporary crown

permanent crown
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2.2.3. TREE STRUCTURE

ROOT SYSTEM

The root system of a naturally growing tree accounts for about 1/3 of its mass. Most of the roots are usu-
ally found in the topsoil, at depth of up to 30-70 cm. In the case of a tree that has grown freely in an open 
space, the roots reach several times further than the crown, but in a built-up environment their expansion is 
difficult to predict. Therefore, the root system cannot be treated as a mirror image of the crown, neither in 
terms of its depth in relation to the height of the crown nor its horizontal extent in relation to the horizontal 
projection of the crown. Roots can be divided into two main categories: skeletal and feeding. Although 
it is difficult to distinguish between their functions, it is safe to say that the former anchor the tree to the 
ground, while the latter are responsible for providing water and minerals. To ensure the stability of a tree 
in the ground, the zone where the skeletal roots are located as well as their health are crucial. This zone 
is the area around the tree with a radius of 3-4 tree trunk diameters measured at the height of 1 m. When 
assessing a tree, it is important to indicate which roots are affected by a particular diagnostic feature.

TRUNK BASE/BUTT

The base of the trunk, also known as a butt, is the area between the root system and the trunk. We might 
say it goes from the ground level to the end of the root flare• or to the height corresponding to ¼ of the 
trunk diameter measured at the ground level. The health and condition of the trunk base is very important 
for the stability of the tree. This is the part where loads are moved from the crown, through the trunk 
and to the root system, and due to the length of the lever arm this part of the tree is loaded the most.

Root flare – thickening at the base of the trunk which resembles an extension of the roots 
above the ground. 

•

TRUNK

This is the part of the tree that connects the roots and the crown. In addition to its physiological features, 
the trunk has an important mechanical function as it transfers the forces acting on the crown to the roots 
which anchor the tree to the ground. It is said that a tree with a clearly visible trunk has the shape of an 
arrow when you look at it from the trunk base to the top of the crown. A tree with a low fork in the trunk 
and many leaders in the crown can be described as a log. There are also trees whose several trunks come 
together at the base, and they are called multi-stemmed trees.

CROWN

The crown can be divided into several parts, including the crown base, limbs, branches, shoots and leaves. 
The crown base is where the first main branches or limbs grow from the trunk. In simple terms, branches 
thicker than 10 cm are limbs, whereas branches up to 1 cm in diameter are shoots. When describing the 
crown, it is useful to indicate in which part a given diagnostic feature occurs. For example, we might say it 
occurs in a lower, middle, upper, outer or inner part of the crown. We can also refer to the points of compass.

When describing diagnostic features, it might be helpful to use a system of limbs and levels of forks based on:
• level,
• height above ground, 
• point of compass.
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GUIDELINES FOR DESCRIBING THE CROWN

The level of forks starts at the base of the trunk with the value 0 and increases by one level with each 
fork. The first-level fork is simply the first fork, in this case between the trunk and the limb which has its 
base in the main trunk. The first-level limb is the one which grows from the main trunk. Additionally, it is 
necessary indicate the height at which a given part of the tree is located. You can also add the compass 
direction in which a given part of a tree grows.

hung-up limb

weak fork with fracture 1 3 m

8 m W

E

3

Feature description Level High Direction

2.3.  VALUE OF TREES

Trees are a key component of green infrastructure•, although often underestimated. However, without 
them we cannot imagine a human-friendly environment. Trees are an important factor improving the 
quality of life in cities: they produce oxygen, filter the air and protect us from omnipresent noise. Thanks 
to shading and heat-absorbing transpiration, they lower temperatures and mitigate the phenomenon of 
heat islands. People living in green neighbourhoods relax more easily and are more satisfied with life, which 
also means that they are more productive, healthier and burden the healthcare system to a lesser extent.

Since the 19th century, trees creating green infrastructure outside cities have been recognised as factors 
improving the microclimate of the rural environment and favouring agricultural production, which has 
been repeatedly confirmed by scientific research carried out in various climate zones. This is because 
trees stop winds drying and blowing away the soil, and they take part in transpiration that stimulates 
the circulation of water in the atmosphere, and, what follows, precipitation. Secondly, trees increase the 
biodiversity of the rural environment, having a particularly important influence on the abundance and 
diversity of pollinating insects.

Alleys, parks and other wooded areas play an important role in maintaining biodiversity• – they form 
habitats and ecological corridors•. The older the tree, the greater the number of organisms it contains, 
including those under legal protection and on red lists. Old hollow trees and those with cavities are the 
most valuable because they are used as breeding and shelter places by numerous species of birds, bats, 
other mammals and arthropods, many of which are found nowhere else. In many areas it is the wooded 
places (mid-field, roadside and other apart from commercial forests) that are the largest concentrations 
of old-growth deciduous trees, as most forests are relatively young. The number of invertebrates of 
endangered species dependent on old trees in anthropogenic ecosystems is often the same or even 
higher than those recorded in forests. Additionally, many endangered species prefer trees growing in an 
open space, such as the hermit beetle and great capricorn beetle (legally protected by the EU). Also, for 
most species of bats and birds, wooded green infrastructure in towns and villages ensures conditions 
necessary for their survival (Witkoś-Gnach K., Tyszko-Chmielowiec P., 2014).

Green infrastructure – a strategically planned network of natural and semi-natural areas 
with other environmental features, designed and managed to provide a wide range of eco-
system services.
Biodiversity – a variety of life forms in a given area 
Ecological corridor – an area that allows plants, animals or fungi to migrate

•

•
•
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An investment in trees is an investment in the future, but like any other investments it requires certain 
outlays. Grey infrastructure is expensive to maintain, but its benefits usually outweigh the costs, and we 
cannot imagine a well-functioning city without, for example, a solid road network. Just as we use roads, 
pavements, storm drains and photovoltaic installations (grey infrastructure), the presence of trees in our 
surroundings is also very useful. Their uniqueness lies in a wide range of functions (ecosystem services). 
Interestingly, trees are the only elements of infrastructure whose value goes up from the day they are 
planted for the rest of their life, whereas the tangible benefits that they offer increase together with the 
size of their crowns.

The value of trees can be estimated using scientifically developed methods and tools, such as i-Tree 
which can check the value of ecosystem services. Typically, the valuation of trees is carried out as part 
of a specialist assessment.

As part of inspection, it is worth noting at least the basic significance of the tree, e.g.:
• nature monument•,
• tree growing in a protected area (a landscape park, a historic area, etc.),
• habitat of protected or valuable species,
• element of spatial development (e.g. an alley, a row, a historic tree stand).

In a nutshell, and for the sake of better understanding, trees can be considered a unique and ornamental 
element of the landscape, a storm drain, an air purifier, an oxygen producer, a carbon dioxide absorber, a 
cure-all and much more. Having such exceptional and multifunctional elements of green infrastructure is 
essential for our well-being. It is first and foremost us, the people, who need trees.

Nature monument – an element of animate or inanimate nature or a group of such elements 
of particular natural, scientific, cultural, historic or landscape value, characterised by indivi-
dual features that distinguish it from other elements, e.g. trees of impressive size, shrubs of 
native or foreign species, springs, waterfalls, karst springs, rocks, ravines, erratic boulders 
and caves. The monuments of animate nature include: individual shrubs, trees and groups 
of trees characterised by their age, size, unusual shape or other features, as well as historic 
tree alleys. A nature monument is established by a resolution of the commune council. In 
Poland, nature monuments can be found on crfop.gdos.gov.pl in the Central Register of 
Nature Conservation Forms.

•
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A good example of communicating the value of trees are the TreeTag cards used in several countries. The 
cards provide calculations of the value of ecosystem services expressed in numbers. They have been 
developed by a Dutch company Pius Floris.

If you are inspecting a larger group of trees, it is advisable to carry out a basic assessment based on Table 
2. In this assessment, three basic values have been distinguished – dendrological, cultural and natural. 
When assigning a given value, it is necessary to take into account the leading tree characteristics.

Table 2: Tree valuation based on the Tree Inspection and Diagnostics Standards

A 
Trees of high

of value with life 
expectancy of

more than 10 years.

B 
Trees of moderate  

value with life  
expectancy of at 

least 2 to 10 years.

C 
Trees of the lowest 
value and with life 

expectancy of max. 2 
years, or young trees 

with less than 15 cm in 
diameter.  

Trees that are unique 
representatives of

of a particular species, 
especially when they 
are rare. Also those 
which constitute a 
significant part of 
the wooded area.

Trees and wooded 
areas of lower value 

than category A. Also
those which could 

be in category A but 
their health does not 
allow it (due to the 

presence of diagnostic 
features indicating the 
remaining lifespan of 
less than 10 years).

Trees of low value 
and in poor health, 

which prevents them 
from qualifying into 
a higher category.

Trees and wooded areas 
of special visual value,

playing a role in 
the landscape.

Trees growing in 
groups, which gives 

them more value than 
if they were growing 
individually, but in 

such a location that 
has little impact on 
the local landscape.

Trees growing in wooded 
areas but having little 
impact on the group in 
which they grow. Trees 
and wooded areas that 

have low and short-term 
value in the landscape.

Trees and wooded 
areas which are  

habitatsor potential 
habitat of valuable and/
or or protected species.

Trees displaying  
characteristics which 

in the future may 
provide a habitat for 

valuable and  
protected species.

Trees not showing any 
significant natural 

values.

Tree 
category 1 – dendrological 

value
2 – cultural 

value
3 – natural 

value

Assessment criteria
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2.4.  ASSESSMENT OF USE

By use taking place in the surroundings of a tree we mean the presence of people and/or property of 
significant value. As part of tree assessment, we additionally use a gradation of use intensity to determine 
the control interval. It is assumed that areas which are used more intensely should be assessed more 
frequently. In commonly used tree assessment methods, particularly quantified ones (QTRA, VALID), the 
degree of use is one of the main pillars in risk assessment. 

As part of tree inspection, it is necessary to indicate the use, which next should be taken into account 
when performing further tree maintenance procedures. In simple terms, it can be assumed that the more 
frequent and intense the use, the higher the probability of damage if a tree or part of it falls. On the other 
hand, in a location where the use is scant, even if the stability of the tree is significantly weakened, the 
probability of damage is low, although cannot be ruled out.

It is reasonable to assess trees in places where their possible fall could cause damage. In places that are 
not used, a tree assessment may be appropriate mainly for valuable trees (e.g. nature monuments, ancient 
trees), which we are particularly concerned about and whose health and condition we want to monitor in 
order to prevent their loss.

2.4.1. ZONE DESIGNATION

The use zone is an area which may be affected by tree parts getting there if a tree or its parts fall. For 
trees with a regular crown growing on level ground, in the event of a tree fall, the radius of this zone is 1,5 
times the tree height. Of course, in the case of trees with irregular crowns growing on slopes the radius 
of the zone looks different. The reason for a buffer reaching further than the radius equal to the tree 
height is that branches and limbs may fall further during a fall. When designating zones in forests and 
wooded areas (e.g. urban forests, nature reserves, national parks, etc.) it is permissible and reasonable 
to introduce a modified use zones.
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2.4.2. TYPE OF USE/OBJECT

An object can be anything that has significant value and can be damaged by a falling tree or part of it 
(e.g. an apartment building, a car, a bench, a playground, etc.), and of course people and other animate 
objects such as animals or plants (e.g. other trees or shrubs). During the assessment for buildings, it is 
important to identify whether the building itself is at risk of possible damage, or whether its occupants 
can be affected, too. Remember that building occupants are generally protected from a falling tree and 
most often do not suffer direct injury. However, since human life is thought to be the highest possible 
value, it is very important to determine the use of the surrounding trees by people.

As part of the tree inspection, it is useful to indicate the degree of human use, as well as the type of 
facility with a division into a zone within the crown projection and a zone with a radius of 1,5 times 
tree height.

2.4.3. INTENSITY OF USE

The assessment of use includes an analysis of the frequency of human occupancy at the site of the 
potential fall of a tree or its part. The intensity of use depends on the volume of traffic and is assessed on 
a case-by-case basis according to the characteristics of a given place. The following are examples of land 
use assessment criteria, which can also be used for designating monitoring zones  based on this criterion.

Lack of use means sporadic or no human presence within a radius of 1,5 times tree height.

Rare use may occur along low traffic roads, in parks and gardens off the main paths, in urban forests, etc.

Frequent use refers to roads with moderate traffic, paths and bike routes in parks and gardens, sports 
facilities and the surroundings of popular places and facilities that periodically attract large numbers of 
people. 

Continuous use refers to places with the most frequent use by people. This category includes city centres, 
roads with heavy traffic as well as places frequently and regularly visited by people. Continuous use does 
not mean that there is always someone under the tree, but people are present there for most of the day.

All sites with trees whose trunk diameter is less than 15 cm when measured at the height of 1.3 m are 
considered non-hazardous. However, they should be inventoried as they may require procedures such as 
formative pruning. Even in the case of small trees it is important to monitor their health. 

Weather conditions are an important factor influencing the uprooting of a tree or part of it. The degree 
of danger posed by trees usually depends on the strength of the wind. In windy weather, the likelihood 
of a fall is highest, whereas the use of trees is much less intense than usual. This is especially true for 
recreational areas, national parks, city parks or other areas where access may be temporarily restricted 
during adverse weather conditions. 

1,5 x h

h

2.
4.

 A
SS

ES
SM

EN
T

 O
F 

U
SE

II.
 T

R
EE

 IN
SP

EC
T

IO
N

 -
 T

O
O

LS
, P

R
O

C
ED

U
R

E 
A

N
D

 A
SS

ES
SM

EN
T

 P
A

R
A

M
ET

ER
S



TREE ASSESSOR TREE ASSESSOR

56 57

Silver maple (Acer saccharinum) – in the crown 
projection of the tree there is a car park, an 
entrance to a private property and a public road 
- these are the main objects to be indicated as 
facilities in the area of use. Within the distance of 
1,5 times tree height it is also necessary to indi-
cate buildings. The degree of use is continuous.

Black alder (Alnus glutinosa) – the tree grows 
in the town park and close to one of the main 
paths. There is a path and benches in the crown 
projection and within 1,5 times tree height. People 
regularly visit this place, but they do not spend 
a lot of time directly in the vicinity of the tree. 
Therefore the use can be described as frequent.

Pedunculate oak (Quercus robur) – a monumental 
and historic oak alley in Riga (LV). There is a 
pedestrian and bike path under the tree crowns 
and a car park on the left. The path is frequently 
used, but due to the car park the use should be 
indicated as continuous. Within the distance of 
1,5 times tree height there are buildings which 
are also used continuously.

Pedunculate oak (Quercus robur) – a nature 
monument growing on an island, on the Bóbr 
river (PL). The tree grows next to other veteran 
trees. In their vicinity, there are no roads, paths 
or other facilities. The area is accessible to eve-
ryone, and the site is occasionally visited by 
local residents and fans of nature monuments. 
Sporadic presence of people means that this place 
is hardly ever used, which allows us to indicate 
no use in this case. Due to its value and status, 
the tree is regularly inspected by an employee 
of the municipal office.
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2.5.  ASSESSMENT OF THE SURROUNDINGS

2.5.1. HISTORY

Every tree is different and needs to be assessed individually. Trees that were planted at the same time 
and in similar conditions can vary considerably in terms of their stability and health.

Naturally, the event of a tree falling in the neighbourhood should attract our attention. Let us imagine 
a row of trees growing next to a recently repaired road. If one of them uproots, it might be a sign that 
its roots have been damaged during repair work, which means it is worth verifying the stability of the 
remaining trees.

When assessing trees, it is necessary to analyse the damage history of other trees in the same area and the 
history of changes that took place in the surroundings. If damage already occurred in the past, it is worth 
establishing the cause and checking whether these conditions also apply to the tree under assessment.

Attention should also be paid to the technical infrastructure located near trees. There are many things 
that can indicate possible root damage, e.g. hydrants, drains, water gates, surfaces of traffic routes, 
lampposts, etc. The presence of such objects may imply that there were trenches or excavation done in 
the past which were likely to damage the roots of the tree. 

Tools available on the Internet can be very helpful in checking what has happened around specific trees 
over the years. For example, it is possible to find satellite images with a specific date, or take a look at 
the  street view used in map applications.

2.5.2. WEATHER

Most falls of trees or their parts are related to strong winds or other weather phenomena (a storm, heavy 
snowfall or rain). When assessing trees, it is necessary to take into account weather conditions, which 
means that one has to find out what kind of weather conditions prevail in a given region. In Poland, the 
weather depends on a place or location, and weather conditions at the seaside are different than those 
in the mountains (e.g. stronger winds). More information about wind can be found in “Instrumental tree 
assessment” from the Tree Assessor series. 

During normal weather conditions, the falls of trees or their parts usually result from the presence of 
factors that damage the tree and can be assessed on the basis of severe diagnostic features. When gusts 
of wind exceed 80 km/h, even healthy trees with good stability can be damaged (ISA, 2017).

The Beaufort scale is a 12-point scale characterising wind strength. Its main criterion for assessment is 
the effect of wind on the surface of sea and facilities on land. A wind force of 9 on the scale is a normal 
weather phenomenon in most areas. In such a situation, tree falls are often related to the weakening of 
the tree. Winds of 11+ are considered extreme. According to the characteristics of the scale, even healthy 
trees can be damaged at this wind strength.
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In the case of recent construction work, although 
things may look good during a tree assessment, 
a lot may have changed around the tree. The wall 
and footpath indicate that excavation might have 
taken place. Irrigation which has been artificially 
introduced is likely to lead to unfavourable root 
shallowing. Also, the presence of different plants 
under the tree may affect their health. In this case, 
the history of the tree surroundings indicates 
the occurrence of significant changes altering 
the tree habitat, soil conditions and potentially 
damaging the roots.

The ground near the lime trees growing in a row has been 
lowered, whereas their roots have been damaged. Over 
the next 2-3 years, some parts of the tree became dry and 
started to die. In a case like this, the history of changes 
that occurred in the surroundings is of great importance. 
It is necessary to bear in mind that dying trees change the 
wind exposure of other trees. Moreover, the health of the 
majority of trees growing there has simply deteriorated.
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Trees growing in a wood alongside a municipal road with very low traffic. Although tree inspec-
tions are mostly carried out for urban and roadside trees, woods with public roads should also be 
assessed regularly.

As a result of the drought and the presence of the European spruce bark beetle (Ips typographus), 
the tree stand was severely thinned (dead and infested trees were removed in 2019). Consequently, 
the conditions for the remaining trees have changed. Previously, they were growing densely one 
next to another, but this sudden change exposed them to wind. It meant that they could uproot if 
the wind became stronger, which actually happened one day when the gusts of wind exceeded 80 
km/h. Even though there were no meteorological warnings issued on that day, the wind damaged 
trees on the area of 2 ha. The trees did not show any significant diagnostic features. It was simply 
the sudden change in their conditions that led to a situation like that.
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0

1

Table 3. The Beaufort scale

2

3

4

5

6

7

8

9

10

11

12

0

1–6

7–11

12–19

20–29

30–39

40–50

51–62

63–75

76–87

88–102

103–117

117

0

4

9

17

25

35

44

56

68

84

96

111

N/A

silence, calm

light air

light breeze

gentle breeze

moderate  
breeze

fresh breeze

strong breeze

near gale

gale

strong gale

storm

violent  
storm

hurricane

Calm, smoke rises vertically.

Smoke drift indicates 
wind direction.

Wind felt on face, leaves rustle.

Leaves and small twigs 
constantly moving.

Dust, leaves, and loose paper 
lifted, small tree branches move.

Small trees begin to sway.

Larger tree branches moving, 
whistling in wires, hats 

blown off people’s heads.

Whole trees moving, resistance 
felt walking against wind.

Twigs breaking off trees, 
cars moved by the wind. 

Slight structural  
damage occurs.

Trees uprooted, considera-
ble structural damage.

Severe structural damage.

Massive structural damage. 

Beaufort 
scale degree

Wind gust 
speed [km/h]

Average 
wind speed 

[km/h]

Decription Phenomena on land
2.5.3. EXPOSURE TO WIND

Trees adapt to their surroundings as they grow. For example, trees that grow next to other trees or in the 
vicinity of buildings are usually taller and have more slender crowns when compared to trees growing 
alone in an open space. It is because the proximity of other trees and objects has an influence not only 
on the access to light but also wind. Trees growing in a group form a coherent whole which effectively 
resists the wind. If some of them are removed from the group, the remaining trees are exposed to forces 
they are not prepared for. This situation can be frequently seen in forests where trees that are suddenly 
left growing alone break or uproot more easily. The removal of single trees from a group of trees growing 
in a row or alleys also has a similar effect.

A tree that grows between buildings or in the vicinity of other sheltering objects is not prepared to with-
stand strong winds. If you demolish the buildings and leave the tree alone, you will change its conditions 
drastically, whereas the risk of tree damage caused by wind will increase significantly. 

When performing a tree inspection, pay attention to whether the tree has grown in the current conditions 
or whether there have been changes in recent years which led to a change in wind exposure. If the chan-
ges are not favourable and you are concerned about the stability of the tree, you might recommend a 
specialist assessment. If, however, the changes have not been significant and took place several years or 
decades ago, the tree might have adapted to the new conditions.

A nature monument – a yew (Taxus baccata). 
The tree is slightly taller than the building it 
grows next to. It is partially exposed to the wind.

White willow (Salix alba) in a coastal strip by the 
beach. A solitary tree fully exposed to the wind.
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2.5.5. SOIL CONDITIONS

Suitable soil conditions are key to proper tree growth. The main factors influencing them include volume, 
depth, moisture content, compaction, pollution, biodiversity and quality (physicochemical properties). A 
typical problem for urban trees is the limited volume of rooting space; other problems concern soil com-
paction causing a lack of soil air and water run-off beyond the reach of the roots, and mineral deficiencies, 
too. For roadside trees salinity is also a problem. In parks, it can be competition for water or nutrients 
taking place between plants growing there.
During the inspection, pay attention to whether the soil is compacted. This can be indicated by empty 
places with no plants growing there, and also difficulty driving a probe into the ground. A simple soil test 
can be done with a spade.

Read more about soil assessment in the Tree Assessor publication “Soil Assessment”.

Atlas cedar (Cedrus atlantica) growing in a large urban park. There is a fence around the tree which 
restricts use. This solution not only limits the presence of people around the tree whose stability 
is poor, but also makes it possible to maintain better soil conditions (e.g. by performing mulching).  

Mulching is a tree care treatment that involves spreading a layer of woodchips or pre-composted 
bark (or a mixture of both), and has a positive effect on both older and recently planted trees, 
especially when it comes to the habitat around them. Mulching helps to maintain moisture content, 
lower maximum soil temperatures, suppress weed growth, intensify the development of beneficial 
soil flora and fauna, increase root density, increase mycorrhiza activity, reduce soil compaction and 
release nutrients into the soil.

In addition, temporary hydration was applied due to the identified deterioration of tree vitality. The 
performed treatments helped to improve the conditions of tree’s habitat.
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The pictures show the influence of changes in the surroundings on tree health. The tree on the 
left has grown alone, whereas the trees on the right form a compact group. In the case of wooded 
areas and groups of trees, the assessment and planned procedures should take into account the 
possible impact on the other trees in the group. In this case, the removal of the outermost tree has 
a negative effect on the trees in the group.
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In order to replenish trees in the alley, a planting action was carried two times. Unfortunately,  a 
few years after planting young trees showed poor vitality (1 on the Roloff scale). The trees grow in 
narrow green verges along the road, but the amount of space seems sufficient. Around the trees 
grows grass, although in some places its quality is poor, too. In order to check soil conditions, a 
simple assessment was performed.

First, a specialist performed a test using a probe, discovering significant resistance at the depth of 
5 cm, which made it difficult to push the probe deeper, despite using physical force.

Next, he performed a test using penetrometer (a soil resistance testing device), which showed that 
the permissible values were exceeded. Additionally, he took a soil sample with a special drill. The 
test showed that there was some fertile soil at the depth of 7-8 cm, but it was so heavily compacted 
that roots could not grow in it. The deeper the worker went with the drill, the worse soil conditions 
he discovered, that is, even more compacted and with a lot of gravel and sand.

It turned out that some humus had been added during the planting and the soil had been loosened 
only in a small area right next to the tree. Around the tree, the soil was too compacted for the tree 
and its roots to grow and develop, which eventually led to tree health deterioration. It is also worth 
noting that the fertile soil that was specially brought there was compacted too hard, which led to 
the loss of its value.

In this case, it makes sense to replace the soil around the tree so that it is the following decades the 
tree could grow in good conditions.

Summing up, the current soil conditions are unfavourable, but it is possible to improve them signi-
ficantly in a relatively easy way.
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2.6.  BASIC PARAMETERS IN TREE INSPECTIONS

The scope of a tree inspection is based on the ordering party’s specifications. It may include a diverse 
set of requirements. In its basic scope, the inspection should include:

Identifying all significant diagnostic features can be very time consuming. In addition, the number of para-
meters entered may be so large that it might become impossible to manage trees effectively. In order to 
be able to manage a large number of trees, it is very helpful to use parameter categories which allow users 
to group the trees, select suitable procedures and decide on the urgency of action. In the basic inspection 
scope, tree data should at least include an assessment of tree health, tree stability and also its vitality.

2.6.1. TREE VITALITY

Tree vitality determines its ability to live and grow in the current conditions. Vitality changes with the 
age and growth of the tree, and there are several methods which can help to assess it e.g. laboratory 
methods, chlorophyll content tests, crown light transmission tests or shoot growth analysis which can 
also be done in the leafless season. One of the most common methods for assessing this aspect is the 
last one. It assumes the use of the Rollof scale as it is based on visual analysis of crown structure (in the 
form of shoot increments). 

When using this method, it is important to remember that the vitality of different parts of the tree can 
vary, and that it should be assessed in the 1/3 of the upper crown (since the first symptoms of poor vita-
lity can be seen in its most distant parts). Vitality should be understood in the context of tree growth. It 
means that young trees have better vitality (longer shoot increments) than mature ones. For a healthy and 
young tree, the value on the Roloff scale is 0, for a semi-mature tree it is 1, whereas for a mature one – 2. 
Ancient or dying trees do not obtain explicit values on the scale, which means that in the case of detailed 
diagnostics, specific parts of the crown may require individual assessment. Offshoots usually get 1 on the 
scale regardless of the general tree vitality, and therefore should be ignored in the overall tree assessment.

The pattern of shoot growth varies between species, but the general rule is that a tree with good vitality 
will have long growth increments of apical and lateral shoots.

• basic tree inventory data (species, location, ID number), 
• dendrometric data (trunk girth, height, crown parameters and others),
• tree assessment (growth stage, stability, health, vitality, growth prospects).

Note: do not confuse grade 0 and grade 2 by assessing the ratio of apical to lateral shoot growth incre-
ments while ignoring their overall length. Deterioration of vitality of the growth first manifests itself in 
the fact that the lateral shoot growth increments are shorter. In the next step, the main shoots become 
shorter, too. If the vitality is severely weakened, the shoots will be thinned. It is permissible to use a scale 
with half-numbers for trees which are in transitional stages of vitality.

Degrees of vitality on the Roloff scale (Roloff, 2015)

0

1

2

3

A phase of rapid growth of shoots 
in length; both the apical and 

lateral shoots grow dynamically 
and evenly, producing mainly long 
shoots. In summer, the tree pro-

duces dense and uniform foliage.

Slightly hindered growth of sho-
ots – lateral shoots are shorter 
than the apical shoots, which 

gives the branches a spear-sha-
ped habit, with spaces between 

them, also when with foliage.

Visibly hindered growth of 
all shoots (only short shoots 
present) – the tree doesn’t 

grow, there clear gaps in the 
crown when with foliage.

Tree crown parts or the 
whole tree dying.
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HOW TO ASSESS THE VITALITY OF A TREE?

1. Identify a growth stage of a given tree.
2. Look at the shoots at the top of the crown (use binoculars if necessary).   

 
 
 
 
 
 
 

3. Assess whether a given vitality phase is appropriate for the growth stage. Examples of vitality 
assessment can be found below.

optimal                        weakened                 severely deteriorated 

VITALITY GRADING ON THE ROLOFF SCALE

VITALITY ASSESSMENT WITH RESPECT TO THE LIFE STAGE OF THE TREE

0-0,5

1-1,5

2-2,5

3-3,5

1. If all shoots are long shoots, the vitality of the tree on the Roloff scale is 0.
2. If the main shoots are long shoots• but the lateral shoots are shorter (short shoots)•, the 

vitality of the tree on the Roloff scale is 1.
3. If the main shoots are short shoots and the lateral shoots are shorter too, the vitality of 

the tree on the Roloff scale is 2.
4. If the shoots are thinned, some have been lost and others are clearly shortened then the 

vitality of the tree on the Roloff scale is 3.

Long shoots, as the name suggests, are long (at least a few centimetres long). They have 
fully formed side buds from which new shoots develop the following year.
Short shoots are a few millimetres to a few centimetres long.

young mature ancient

•

•

A young European beech (Fagus sylvatica) planted a few years ago. The tree grows in optimal habitat 
conditions, whereas its crown develops evenly and dynamically. Every year, the shoots have growth 
increments of about 20-40 cm long. Thus, all shoots are long shoots. According to the Roloff scale, 
this is the highest degree of vitality, and also optimum vitality for the young phase of tree growth.

shoot growth
in 2020.

shoot growth 
in 2021

1

1

1

1

1 1 year

Annual growth increments per shoot

2 year

3 year

2

3

1

2

2

3

Fi
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y 
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ku

b 
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k

The figure above shows that the vitality changes as the tree grows. If it weakness too early, this can 
indicate a problem. For example, a vitality grade of 2 on the scale is optimal for a mature tree, but not for 
a young one.  
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The photo shows developing beech buds in spring and also a long shoot from the previous season. 
The buds which are still visible here will leave characteristic scars – these, in turn, will mark a place 
from which you can measure a growth increment. This beech tree grows well and has long apical 
and lateral shoots. On the Roloff scale it gets 0.  

If you take a close look at the shoots, you can see the scars after last year’s bud scales. By finding 
such spots you can see how the tree has grown in the last few years. Older scars can already be 
overgrown and less visible. Owing to such assessment, you can see how the vitality has changed 
over the years. Taking a look at a young tree it is usually possible to estimate the year of planting 
– during the first year after planting trees usually have weaker vitality.

A twig from the upper part of a mature lime tree. All shoots are shortened (short shoots). The tree 
gets 2 on the Roloff scale, but in the context of the growth stage the vitality of the tree is optimal.

A long growth increment of the main shoot on 
a young lime tree – 0 on the Roloff scale. This 
is the optimum vitality of a young tree.
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The spear-shaped habit of the shoots indicates 
that the lateral shoots are shortened, which is 
typical of 1 on the Roloff scale. Since the tree 
is young, this is a sign of weakened vitality. In 
the background, you can see other trees that 
seem to have better vitality. Additionally, the 
leaves of the tree are reduced and curled. The 
tree clearly has a problem with access to water 
and needs care, especially watering.

A mature tree which nobody took care of 
during the construction of the car park. Its 
roots have been cut, and the whole tree has 
been damaged. Moreover, people responsible 
for this wrong-doing increased the risk of tree 
uprooting. In terms of vitality, the crown has 
been severely thinned. The photo was taken 
after the dead branches and limbs had already 
been removed. All living shoots are shortened 
and heavily thinned, whereas other have died. 
In the context of the growth stage, the tree 
receives 3 on the Roloff scale. It is needless 
to say that its vitality is severely deteriorated.

The shoots from the previous growing season got 2 on the Roloff scale, which means the vitality of 
this veteran beech tree was at an optimal level. However, due to a disease, the tree died after some 
weeks. The photo was taken in summer, in the background you can see other trees in full foliage.
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2.6.2. TREE HEALTH

Tree health indicates the ability of a tree to perform all life processes properly, including compensating 
for damage and other negative influences from animate and inanimate objects in the environment. 
The response of a tree to occurring damage is not assessed in terms of its stability but the impact of the 
damage on its health (Note: tree health and tree stability are two different terms).

Factors influencing the assessment of tree health:

 

In the assessment of tree health it is assumed that the more parts of a tree are weakened, the poorer 
its general health is. For example, if only a small part of the crown (few shoots) shows weakness, the 
tree as a whole is still in relatively good health. However, if there is a diagnostic feature on the trunk, e.g.  
extensive necrosis which affects the nutrition of all tree parts, the health of the whole tree is assessed 
as severely weakened.

• condition of the assimilation apparatus (e.g. leaf colour, unnatural appearance, chloroses, 
the presence of pathogens),

• occurrence of damage which affects the vital processes of a tree (e.g. necrosis, 
mechanical damage),

• response to damage occurring (e.g. the pace of wound tissue growth, the occurrence 
of reaction wood),

• occurrence and importance of diseases and pathogens,
• vitality in the context of the stage of tree growth 
• environmental and habitat conditions.

1
very 
good

2
good

• no visible damage to roots, trunk or crown 

• few dead branches and limbs due to natural and physiological processes 

(up to 10%, without affecting the physiology of the tree)

• no damage to the assimilation apparatus 

• no visible symptoms of diseases or pathogens 

• wounds after properly performed procedures acceptable (very good response to 

wounds, strong growth of wound tissue, overgrown or overgrowing wounds) 

• compatibility between the Roloff vitality scale and tree growth stage

• signs of root damage with a minor impact on tree health (up to 30%) 

• slight damage to trunk and main branches (up to 30% of trunk circumference 

or branches) with a minor impact on tree physiology

The scale of 
tree health

Description

Table 4: The scale of tree health assessment based on the Standard for Tree Inspection and Diagnostics.

2
good

3 
weakened

4 
severely 

weakened

5
critical

• dead branches and limbs (up to 30%) with a minor impact on tree physiology 

• damage to the assimilation apparatus (up to 30%) with a minor impact 

on tree physiology 

• disease incidence with a minor impact on tree health 

• weak but noticeable response to wounds, growing wound tissue 

and overgrown wounds

• presence of fruiting bodies of fungal species which have a minor impact on tree health

• signs of root damage (up to 50%), with a visible impact on tree health

• damage to the trunk base, trunk and main branches (up to 50% of trunk 

circumference) visibly affecting tree physiology

• the presence of some fruiting bodies of fungal species on the trunk 

and main branches having a visible impact on tree physiology 

• dead branches and limbs (up to 50%) having a visible impact on tree health 

• damage to the assimilation apparatus of up to 50% having a visible impact on tree health 

• possible signs of root damage (up to 50%) in part of the crown (up to 50% of its 

volume) due to e.g. excavation, embankments, etc.

• poorer response of a tree to physiologically significant wounds 

(on the trunk and main branches)

• poor growth of wound tissue, wounds are not overgrown

• occurrence of diseases which can affect the whole tree 

(significant weakening of tree health)

• if there are more than 2 features indicating “weakened” tree health, the tree 

health should be qualified as 4 – “severely weakened”

• signs of root damage (more than 50%) having a major impact on tree health 

• damage to the trunk base, trunk and main branches (more than 50% of 

trunk/limb circumference) having a major impact on tree physiology 

• extensive wounds on the trunk and main branches (more than 50% of trunk/limb circum-

ference) which have a major impact on tree physiology and hamper assimilate transport

• very poor or no response of a tree to occurring wounds (no wound tissue growing)

• presence of numerous fruiting bodies and fungal species on the trunk 

and main branches which are significant for tree physiology  

• dead branches and limbs (more than 50% of crown volume)

• damage to the assimilation apparatus (more than 50% of the crown volume)

• occurrence of diseases seriously severely weakening tree health

• most of the tree is dead or dying (with irreversible damage)

The scale of 
tree health

Description
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2.6.3. TREE STABILITY

Tree stability needs to be assessed and analysed in detail, even if a given tree looks completely healthy. 
Stability assessment refers to the probability that a tree or part of it will fall. When performing such 
assessment, it is necessary to take into account, among others, diagnostic features, tree habit, tree sur-
roundings and also defensive and compensatory response. Tree stability does not have to correlate with 
its health, therefore these two parameters should be assessed individually.

When performing an inspection, one assesses the probability of breaking (dropping off) part of the tree 
and/or the probability of whole tree uprooting based only on symptoms that can be seen with the naked 
eye or detected with the use of simple tools (e.g. a probe, a hammer or binoculars).

As in the case of tree health assessment, the degree of tree stability depends on the proportion of the 
tree affected by the diagnostic features. If the observed feature concerns small parts of the tree and does 
not affect the whole tree, then the tree stability degree is “good” or “very good”. If, however, the set of 
diagnostic features affects the whole tree, then the degree of assessment on the scale should be higher 
(i.e. assessing the stability as weaker).

1
very 
good

2
good

• no features that would affect tree stability in any way 

• no signs of risk of the whole or part of a tree falling (or tree uprooting)

• the tree is too small/young to be a hazard even if there is a risk 

uprooting or its part falling  

• presence of few physiological dead branches up to 3 cm thick

• presence of few physiological dead branches up to 5 cm thick (up to 5%)

• range of diagnostic features is so small that the tree does not require any treatment

• no features affecting tree stability  

• slight wood decay in the trunk and main branches, few hollows 

• weak crown forks 

• presence of features affecting the stability of branches up to 10 cm in diameter 

• few dead branches (up to 10% and up to 10 cm in diameter) 

• few small, broken and hung-up branches the crown (up to 10 cm in diameter)

• range of diagnostic features can usually be limited by basic treatments 

(e.g. removal of dead branches, crown pruning) without the necessity of performing 

specialist procedures

Degree of 
stability

Description
Table 5: The scale of tree stability assessment based on the Standard for Tree Inspection and Diagnostics.

3 
poor

4 
very  
poor

5
critical

• wood decay or the loss of main skeletal roots (up to 50% of their amount 

in the circumference around the tree)

• unnatural inclination of the tree with signs of compensatory growth

• trunk decay (up to 50% of the cross-section)

• hollows and cavities in the trunk (up to 50% in the trunk circumference)

• few fruiting bodies of fungal species affecting tree stability, present on the root flare, 

trunk base and the trunk 

• weak forks of main branches

• significant proportion of dead branches (up to 50 % and up to 10 cm in diameter)

• simultaneous presence of several diagnostic features at an early growth stage

• range of diagnostic features usually requires specialist work reducing the risk 

(special technical pruning,  steel lines, etc.)

• Advanced decay of skeletal roots, trunk and main branches (more than 50%)

• Recent inclination of the tree with signs indicating poorer tree stability in the ground 

• Massive occurrence of fungal fruiting bodies on root flares, around the trunk 

and on main branches

• Large number of hollows and cavities in the trunk and main limbs 

(50% of the circumference)

• Horizontal cracks on the trunk and main branches 

• Weak forks of trunks and limbs (with bark pockets and cracks) with the diameter 

of 25 cm

• Dead branches (50% or with the diameter of 10 cm)

• Broken and hung-up limbs in the crown of more than 10 cm in diameter

• Range of diagnostic features may require specialist treatments which can significantly 

weaken the whole tree and shorten its life span (e.g. severe tree reduction); 

alternatively, the whole tree might be removed

• Tree health poses an immediate risk to property or human life and health

• Stabilisation of the tree is not possible without significant damage or destruction 

of the tree, especially if tree surroundings cannot be protected in any other way

• Range of diagnostic features/defects requires the removal of the 

tree; alternatively, it is possible to leave a dead tree trunk 

• Immediate action is often required

Degree of 
stability

Description
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2.6.4. GROWTH STAGE

Trees grow, mature and undergo significant changes that influence not only their functioning but also the 
interpretation and significance of diagnostic features occurring on them. The growth stage is characterised 
by the ontogenetic development phase the three is in. Some diagnostic features and their significance 
(influence on tree health) are correlated with the growth stage. Therefore determining them makes it 
possible to verify the assessment of the overall tree health and estimate its regeneration potential. Also, 
treatments and procedures to be done on the tree depend on its growth stage – recommendations for a 
young tree will be different from those given for an ancient tree. 

There are three main growth stages: youth, maturity and old age. When justified by the management needs 
of trees, additional stages may be distinguished, especially for young trees, e.g. young trees recently 
planted, young and recently rooted trees, semi-mature trees.

Damaged or destroyed trees belong to a separate category that can be assigned to trees at any growth 
stage. A damaged and/or destroyed tree is a tree which has been significantly altered by natural events 
or improper procedures, e.g. trees with topped crowns or with numerous branches broken. A mature tree, 
which has lost a large part of its crown, e.g. due to strong winds, is to be defined as a damaged tree. Such 
a status justifies performing non-standard pruning in accordance with “Standard for Tree Pruning and 
Care” and “Standard for Tree Inspection and Diagnostics”.

Young tree 

(youth)

Mature tree 

Semi-mature 

tree 

Ancient tree

*Damaged

It is characterised by strong apical dominance and height growth prevails. The crown 

structure may be transitional between temporary and permanent (where clearance main-

tenance is required) and undergoes formative pruning. This stage usually lasts up to about 

20 years after planting.

An acclimatised tree which shows crown expansion with a clear apical dominance. A tree 

that is pruned for the sake of road clearance maintenance usually has a permanent crown.

A tree with stable crown height and volume with weakened apical dominance. The structure 

of the crown is permanent (no temporary crown). Tree has reached or is close to reaching 

its maximum crown size (taking into account species, location and habitat specificity).

A tree that has reached an exceptional age as a representative of its species, often 

characterised by unusual trunk thickness. In the case of long-lived species, this growth 

stage may be the longest. In the crown, it is possible to notice some peripheral parts dying 

and a secondary crown forming below (crown retrenchment). The tree often has a high 

natural and cultural value. During this stage, the inside of the trunk has extensive cavities 

creating microhabitats.

A tree whose functions have been significantly altered by natural events or improper pro-

cedures (e.g. topping, crown, trunk or root damage, a drastic change in habitat conditions). 

This condition may be found in all stages of tree growth.

Growth 
stage Description

Table 6. Tree growth stages 

TREE GROWTH STAGES

young maturesemi-mature ancient

2.6.5. TREE MAINTENANCE PROSPECT

The assessment of the future development of a tree involves predicting the time perspective over which 
a tree is able to carry out the basic life processes (i.e. photosynthesis, assimilate transport – nutrition, 
water transport) that ensure its optimal growth. This assessment is based on the following characteristics: 
tree health (including vitality in the context of the growth stage) and tree stability. 
The prospect of tree maintenance is estimated on a three-point scale:

• A – long-term prospect – trees with life expectancy of at least 10 years
• B – short-term prospect – trees with life expectancy of at least 3 years to 10 years 
• C – no prospect – trees with life expectancy of 2 years or less
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SUMMARY

During a tree inspection, all parts of the tree and its surroundings are assessed. 

When carrying out use assessment, it is necessary to specify its intensiveness, as 
well as objects and facilities within the crown projection and the use zone which 
covers a radius of 1,5 times tree height. The presence of people is the most impor-
tant. Specifying the type of facility in the surroundings can help in planning the 
resources and intensity of tree care and possible changes in land use (“move the 
object/facility”).

A tree inspection is performed with sensory method that relies not only on the sense 
of sight, but also hearing, touch, smell and others. As part of the basic assessment, 
it is advisable to use an arborist probe and a mallet to increase its effectiveness.  

Tree health is influenced by its habitat. This influence can be positive as well as 
negative. The main characteristics of the habitat include soil and water conditions, 
light and exposure to wind.

Within the framework of tree population management, it is advisable to use the 
parameters to facilitate the filtering of the data collected. 

Basic parameters in tree assessment include tree health, tree stability and tree vitality.
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Diagnostic features

III.

 In this chapter you will find answers to the following questions:

 Key words

• What are diagnostic features? 
• What are the main diagnostic features?
• How to assess the significance of diagnostic features?
• What is compensatory growth?
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diagnostic feature 

included bark weak fork damage wounds necrosis cavities

wound wood soil cracks soil compaction hollows disease wood cracks

offshoots reiteration pathogen inclination crown asymetry

ivy

mistletoe 

chlorosis dead tree parts rogue branch

compensatory growth wood decay fungal fruiting bodies
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A diagnostic feature is a characteristic that indicates damage, decay, tree structure or habitat condition, 
the presence of which influences tree health. Since trees are able to adapt to changing conditions and 
damage, it is not only the diagnostic feature  that is evaluated, but also the response of the tree to the 
damage and the ability to compensate for it. More information about it can be found in “Fundamentals of 
tree biology, ecology and biomechanics” as part of the Tree Assessor series.

Below we have presented typical diagnostic features that are found in trees. This catalogue, however, 
should be treated as open because many different features and combinations of features can be found 
in trees. Regardless of that fact, the rules and aspects taken into account during assessment are similar:

• influence of a given diagnostic feature on the tree, if any significance of a diagnostic 
feature to the health and stability of a tree or its part, 

• tree response to weakening, 
• the possibility of assessing a given diagnostic feature during a tree inspection 

or the need for further specialist assessment,
• if a given diagnostic feature is significant to tree health, how to mitigate its impact 

and what procedures to carry out.

SIGNIFICANCE OF DIAGNOSTIC FEATURES

Depending on the level and type of assessment, it might be advisable to indicate all features found on the 
tree that are important for tree health and/or stability, together with their descriptions. However, for the 
collection and management of databases in tree management systems it is worth considering the use of 
scales and abbreviations. These will make it possible to manage the data in a more efficient manner. In 
order to assess diagnostic features it is possible to use the scale below:

The feature does not have any 
significant influence on tree 

stability regardless of weather 
conditions (normal or extreme).

The feature increases the risk of 
the tree (or its part) falling only 
in extreme weather conditions.

The feature significan-
tly increases the risk of the 

tree (or its part) falling. 

The process leading to the tree 
(or its part) falling has already 

started or is expected in the near 
future even in still weather. 

1 – barely 
significant 

2 – moderately 
significant 

3 – significant

4 – critical

The feature does not have any signi-
ficant influence on tree health. 

The feature affects tree health 
but to a limited extent (only some 
of its parts). The tree responds to 
weakening in a proper manner and 

compensates for it intensively.  

The feature significantly affects the 
health of a tree or most of its parts. Poor 
or moderate tree response to weakening.  

The feature leads to the whole tree dying 
in a short-time perspective (up to 3 

years). No tree response to weakening. 

Significance of a 
diagnostic feature 

Influence on tree stability Influence on tree health 
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COMPENSATORY GROWTH

When assessing trees, it is necessary to pay attention not only to the diagnostic features found, but also 
to how the tree responds to weaknesses. It may, for instance, develop thickening at the base of the trunk. 
Such a response can indicate wood decay inside the trunk which the tree compensates for by increasing 
its thickness. Another example of compensatory growth is reaction wood which is developed in order to 
compensate for a load, e.g. when a tree grows on a slope. In the case of a weakened limb, it is possible to 
notice thickening at its base which the tree creates to resist a load. Other forms of compensatory growth 
include different types of thickening, elliptical cross sections, reaction wood and wound wood.

Factors that indicate a response to weakening:

When assessing diagnostic features, it is also necessary to determine and evaluate the response of a 
tree to a given weakening.

• wound wood growing intensively around wounds, with cracks clearly visible on the bark 
due to rapid growth,

• good tree vitality,
• locally strong growth in thickness where the weakening occurs, 
• clear separation between healthy and damaged wood, 
• formation of bulges below week forks.

The response of a tree to the bark pocket is compensating for the weakening by increased growth 
below the fork (see the characteristic bulges).

A young and vigorous small-leaved lime tree. It is possible 

to notice a longitudinal wound on the trunk which is the 

result of sunscald. This is a common problem occurring 

on young trees that are grown in shade in the nursery 

and then planted in sun-exposed areas. The bark of 

the trees is not adapted to the new light conditions 

and gets burnt. In the case of this tree, the reaction to 

the damage is very good. Despite the large wound, new 

tissue grows intensively around it.

In this case, sunscald is more significant for the health 

of the tree than its stability.

When assessing the health of this tree it is important 

to take into account trunk damage which affects tree 

physiology, but to a limited extent. Additionally, the 

tree shows a good response to weakness, so its overall 

health should be assessed as good.

A row of young trees. As a result of insufficient trunk 

protection, all of them have been damaged. It is possi-

ble to see sunscald on the southern side of the trunks. 

The trees responded to the damage by producing 

wound wood. Compared to the lime tree in the phot 

on the left, the response of the trees is worse. 

The damage is longer and wider than in the photo on 

the left. Also, the response of the tree is moderate, 

as can be seen by the slow growth of wound wood. 

Therefore, the health of these trees should be deter-

mined as weakened.
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The base of a rogue branch on a London plane tree (Platanus xhispanica). The tree clearly responds 
to the load (see elliptical growth near the base of the branch – compensatory growth). The vitality of 
the tree is optimal and the response to the load (growth) is very good. As part of the inspection, this 
branch was indicated for partial reduction.

3.1.1. FUNGAL FRUITING BODIES 

The fruiting bodies of wood-decay fungi are important diagnostic features that signal the presence of 
processes which may weaken the tree or indicate the death of its parts. Equally important are the fruiting 
bodies of mycorrhizal fungi that signal good soil condition.

The search for fungal fruiting bodies should not be limited to the parts of the tree visible above the ground. In 
its surroundings, it is possible to find fruiting bodies of fungi which can grow on tree roots (e.g. giant polypore 
or velvet-top fungus), or even the fruiting bodies of mycorrhizal fungi. You may also find some fruiting bodies 
which have fallen off the tree (although it is important to check whether they actually come from the tree under 
assessment and not from a neighbouring one). Note that fruiting bodies can be annual (non-permanent) and 
perennial (permanent). In the case of annual ones, their occurrence depends on the season in which a tree

3.1.  DIAGNOSTIC FEATURES IN THE TREE 
  SURROUNDINGS

Around a group of European larches (Larix decidua) you may notice fruiting bodies of velvet-top 
fungus (Phaeolus schweinitzii). They are located only few metres from the trunks and indicate the 
presence of decay in the roots. In this case, no fungal fruiting bodies were found near the trunks. The 
velvet-top fungus causes brown rot. Basically, it is a saprotroph, so it usually indicates the presence 
of dead roots in the soil.

Near the trunk base of a European ash tree (Fraxinus excelsior) it is possible to notice old fungal 
fruiting bodies. It is the shaggy bracket (Inonotus hispidus). It is called “a wound fungus” because it 
often grows near wounds after pruning, and it causes white rot. The fruiting bodies of the fungus are 
seasonal and disappear after a period of growth. However, they often leave some remains and stains 
which you can see on the trunk or crown (see the photo on the left) if you take a close look. The 
photo was taken shortly after the fruiting bodies fell off. Over time, this spot will become less visible.

 inspection is done. If you assess a given tree once a year (especially in winter), you are not able to see 
any signs of the fungus which actually lives on the tree. More information about fungi significant for tree 
health and tree assessment can be found in “Arboreal fungi” from the Tree Assessor series.
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Around the trunk base of this European larch (Larix decidua) you can see soil cracks. They occur 
concentrically and indicate root damage. The tree was qualified for specialist assessment, which 
confirmed that its stability has deteriorated significantly.

3.1.2. SOIL CRACKS

Soil cracks can be an important indication of weakened tree stability. This is the case when soil cracks are 
caused by a moving root ball with insufficient anchorage in the soil. According to Wessolly, the diameter 
of the root zone which plays a key role for tree stability is 3-4 trunk diameters measured at a height of 1 
m. Therefore, any cracks in the soil, especially those occurring concentrically around the trunk, should 
be assessed thoroughly. 

Soil cracks can also be caused by overdrying. However, in such situations, the cracks will be irregular in 
shape, numerous and widespread.

3.1.3. SOIL EXCAVATION

Excavation around trees is a serious threat to their stability. The pressure to develop technical infrastructure 
often disregards and ignores the value of green infrastructure, of which trees are a key element. Excavation 
around trees should only be performed on the basis of a tree protection plan for the construction process, 
using technologies which ensure appropriate root protection (see “Standard for the protection of trees 
and other greenery in the investment process”). According to the best practices, excavation should not 
be carried out in the crown projection, and in the case of mature trees, a buffer zone of at least 2-5 m 
beyond the crown projection (a tree protection zone – TSS) should be kept.

Renovations and repair work can be a good 
opportunity to improve habitat conditions. If 
there was an impermeable surface around the 
trees, it can be removed and replaced with tree-
-friendly solutions.
Unfortunately, this was not the case with this 
plane tree. The space around the tree was built 
up and restricted, and the tree itself was not 
protected during the construction process 
(wooden planks are not sufficient protection- 
there should be a tree protection zone perma-
nently fenced off).

It is not only fresh excavation that causes pro-
blems for tree stability. For trees growing in 
all kinds of small bowls the soil conditions are 
also unfavourable. The changes may have taken 
place a few decades ago, but the damage can 
progress over time. In this case, it is worth exa-
mining the tree in detail with a probe, looking 
around and looking for cracks in the soil, cracks 
in the concrete wall and between paving slabs. 
Such cracks can be a sign that the root clump 
is unstable.

If excavation has taken place in the vicinity of a tree, it is necessary to assess whether it is close enough 
to affect tree stability. Studies show that one-sided damage to skeletal roots at a distance of 5 trunk 
diameters (and less) can significantly weaken tree stability. In such cases, it is advisable to carry out a 
specialist assessment of the stability of the tree in the ground.

Excavation performed at a greater distance can lead to damage which will become more significant over 
time because of progressive root decay. In this situation, it is worth implementing more frequent moni-
toring of the tree.

Note that the amount of root damage will be significant based on the age of the tree, its health, vitality 
and habitat conditions.
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Carrying out an examination with a probe near this Norway maple (Acer platanoides) was difficult, at 
times even impossible. The soil was compacted to such an extent that the probe could not be driven 
into the ground. It turned out that the situation was the same all around the tree, making the soil 
conditions unfavourable.

3.1.4. SOIL COMPACTION

Soil compaction occurs when soil particles are compressed, reducing the air content as well as the ability 
of the soil to infiltrate and store water. In urban space, this usually concerns places frequently attended 
by vehicles and people.

Air deficiency has a negative impact not only on the tree itself, but also on soil organisms, including mycor-
rhizal fungi, making it difficult for them to live there, or leading to their disappearance. Soil compaction 
can also lead to the physical damage of roots, resulting in their weakness, decay and death.

When assessing a tree, pay attention to the presence of cars underneath, shortcut footpaths or compacted 
ground. Soil compaction often occurs when lawns are laid with the use of a roller. A particularly dense 
lawn, e.g. rolled out from a reel, may prevent the soil beneath from having proper access to water and air, 
cutting off all roots and soil organisms from these resources.

The degree of soil compaction can be easily checked with a probe - if you find it difficult to drive the 
probe, you can suspect that the ground is compacted. In order to assess soil compaction you may use 
a penetrometer.

Unfortunately, valuable tree alleys and roadside trees are still thoughtlessly destroyed. In both pictures 
you can see the lowering of the ground done by road builders in order to drain water into ditches. This 
procedure is usually carried out once every few years. It lowers the ground level and mechanically 
destroys tree roots, leading to the weakening of tree health and, in particular, its stability.  

3.1.5. CHANGE IN GROUND LEVEL

A seemingly insignificant raising of the ground level, even by 5-10 cm, can lead to serious con- sequences. 
Particularly harmful is the application of impermeable silt or clay as it leads to the reduction of air in the 
soil. This, in turn, affects the root system and other soil organisms, including mycorrhizal fungi. For most 
tree species, symbiosis with fungi in the form of mycorrhiza is essential for their functioning. Therefore, 
its loss and weakening will always have a negative impact on tree health. Also, lowering the ground level 
is unfavourable for trees because it leads to root exposure and damage.
Soil compaction (or limitations in the deeper layer, e.g. rubble) can also be indicated by the presence of 
shallow roots – that is, the roots that come to the surface of the soil and are often partially visible. Roots 
become shallow when, for example, there is a lack of air in the lower soil layers, which is typical of soil 
compaction. Shallow roots can therefore signal poorer tree stability.
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The photo on the left shows cracks in the soil near the spruce (Picea abies) which are the signs of 
damage done to the tree. They are visible on one side only. The roots of this tree were ripped by a strong 
gust of wind, but not strong enough to uproot it. The tree is still there but it requires immediate action, 
taking in the account the specificity of this species. The tree on the right was definitely less fortunate.

3.2.1. RIPPED ROOTS

A typical sign indicating that tree roots have been ripped is the ground going up on one side of the tree, 
possibly accompanied by a soil cavity and cracking on the other. Root ripping is most often caused by 
windy weather. Other damage that is already there (decay or severing) also contributes to this. In the 
case of strong gusts of wind or a change in exposure to wind (a change in environmental conditions), 
even healthy trees can be damaged. Usually, trees with a damaged bark system are believed to be at risk 
and in need of an urgent intervention.

This is also an additional argument in favour of carrying out tree inspections after strong winds. Partially 
damaged trees may still stand but their good condition and stability are usually superficial.

3.2.  ROOT SYSTEM

The photo a place where the ground level clearly goes up due to the damage of the root system 
(ripping). The tree had decay in its roots but it could lean against a spruce growing nearby, which 
prevented it from falling.  

The photo shows a pedunculate oak 
(Quercus robur) with a crack on the root 
flare that goes up the trunk. It is approxi-
mately 3 m long, and it is located on the 
outer side of the leaning tree. Additionally, 
80% of the trunk has decayed. A combina-
tion of these 3 diagnostic features (a crack 
on the root flare, a crack on the trunk and 
decay inside the trunk) have deteriorated 
the stability of this tree significantly. As 
part of recommendations, a reduction of 
the crown was suggested.
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The fruiting bodies of the giant polypore (Meripilus giganteus) are seasonal and perishable, which means 
that they disappear after a few weeks. In the case of both trees visible in the photos, fruiting bodies 
were present around the base of the trunk, which indicated wood decay. A test done with an arborist 
probe confirmed the presence of decay in several places, and the trees were referred for specialist 
assessment. Although this fungus is sometimes associated with tree uprooting, it is a saprotroph, 
which means that its occurrence indicates the presence of dead roots. In most cases, primary root 
damage is caused by excavation or waterlogging, whereas the giant polypore only decomposes what 
has already been destroyed. Nevertheless, it is an important indication of root decay.

3.2.2. FUNGAL FRUITING BODIES

On the one hand, the presence of fungal fruiting bodies in the vicinity of a tree is an important indication 
of decay occurring in its roots. On the other hand, the occurrence of mycorrhizal fungal fruiting bodies is 
a sign of good habitat conditions. Therefore, a lot depends on the species of fungus found.

In the case of wood-decay fungi, it is necessary to bear in mind that the fungus itself rarely leads to root 
damage. In most cases, it is a secondary factor, whereas the primary cause is different (e.g. mechanical 
damage, soil compaction, soil flooding). Only few species of fungi are capable of colonising living wood 
(e.g. armillaria, Heterobasidion).

When assessing the significance of this feature, it will be helpful to identify the species (often requiring 
consultation with a mycologist) as well as the extent of fruiting body occurrence. Detection of fruiting 
bodies of wood-decay fungi in the root zone usually means that further specialist assessment is needed.

In the case of this beech tree (Fagus sylvatica), 
the fruiting body of Ganoderma adspersum was 
found between the root flares. This is a typical 
place which may undergo decay on mature trees. 
No other fruiting bodies were visible. Due to the 
fact that this is a nature monument, the property 
manager arranged a tomography examination, 
which eventually showed little decay in the place 
where the fruiting body was growing.

This beech tree (Fagus sylvatica) proves that 
trees can adapt to new conditions and success-
fully cope with decay caused by fungi. Fungal 
fruiting bodies have been seen on the tree for 
years. Over the past 30 years, the tree has 
developed new roots at the base, whereas its 
primary roots have decayed. When the fungus 
lost the supply of non-functional wood to feed 
on, it withdrew. 

3.2.3. WOOD DECAY

The occurrence of decay in the root system is part of the natural growth of trees. Just like the inside of 
the trunk or parts of the crown, the roots also decompose as the tree becomes older. Often, decay at the 
base of the trunk occurs naturally as a result of the death of primary roots which have been replaced by 
new ones. Branches inside the crown also die as other limbs keep growing, blocking access to sunlight. 
However, extensive root decay can lead to serious consequences, including uprooting of the entire tree.

As we do not usually see the roots, a visual assessment of the presence of root decay is often impossible. 
The presence of root decay can be determined indirectly by observing the presence of fungal fruiting 
bodies and the presence of decay at the base of the trunk.
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An ash tree (Fraxinus excelsior) growing on the side of the road was referred for inspection as part 
of an ongoing survey of roadside trees. The decisive factor was the fruiting bodies of Ganoderma 
adspersum which were visible from the road on both sides of the tree. During the inspection, the 
following diagnostic features were found:

After the inspection, the tree manager was immediately informed about the critical stability of the 
tree. However, he did not take immediate action and a month later the tree fell over in still weather. 
It was spring and the tree was foliating. After the uprooting, the root clump was exposed, and it was 
possible to see that it was completely covered by decay. It is also worth taking a look at the fracture 
inside the crown – it was the place where shaggy bracket (Innonotus hispidus) occurred.

This is an example of a tree which is relatively healthy but unstable. Fungal fruiting bodies indicated 
the presence of decay in the roots. The test done with a probe confirmed that the scope of decay was 
extensive. As a result, no further specialist assessment was necessary.

The basic method of examining the root system involves the use of an arborist probe. The examination 
is limited to the upper and lateral root layers, so decay located on the underside of the roots will not be 
found. We usually start right at the trunk and then we move 50-70 cm from the trunk, checking the skeletal 
roots around the base of the trunk. If there is a suspicion of significant decay, small-scale excavation can 
also be carried out using a shovel.

Visual signs that may indicate the presence of decay in roots:
• fungal fruiting bodies (it is important to identify their species because the significance 

for tree health depends on this),
• damage and decay at the base of the trunk, 
• no visible root flares, 
• damage to root flares, 
• traces of excavation work carried out.

• a change in habitat conditions – the roadside ditch was significantly deepened, 
• on the slope of the embankment it was possible to see the ends of damaged roots, 
• Ganoderma adspersum was observed at the trunk base; perennial fruiting bodies were 

found on about half the circumference of the trunk base,
• a fruiting body of shaggy bracket was found at the base of the trunk – it must have fallen 

off the base of the crown,
• an examination performed with an arborist probe confirmed decomposition of most of the 

roots – the process was so advanced that the probe was driven in without much resistance,
• tree vitality was optimal – the tree’s main shoots were long shoots, whereas lateral ones - 

short shoots (1 on the Roloff scale).
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ASSESSMENT OF THE SIGNIFICANCE OF WOOD DECAY

As with many other diagnostic features, the assessment of the significance of wood decay in the root 
system is based on many factors, including tree growth stage, its vitality, habitat, location, the degree 
of use of its surroundings, the occurrence of other diagnostic features, habitat conditions, etc. There is 
no simple rule as to when action should be taken. Therefore, only general guidelines for assessing the 
significance of wood decay are indicated below.

When assessing a young or semi-mature tree, you should not expect any significant decay in the root 
system – just as you would not expect significant amount of dead branches in the crown. If there is decay, 
young and vigorous trees are likely to compensate it in a quick and efficient manner.
 
In the case of a mature tree, slight decay located in few spots at the base of the trunk and between the 
root flares is usually typical for this growth stage.

If wood decay occurs in a significant part of tree circumference, it is necessary to perform further spe-
cialist assessment.

If advanced decay is found (i.e. when the wood is so decomposed that there is little resistance when driving 
the probe into the ground) on the entire or most of the circumference of the trunk base, and in addition 
there are other diagnostic features at the trunk base(e.g. perennial fruiting bodies of wood-decaying fungi), 
it means that tree stability has been weakened and that there is an increased risk of the tree falling down.

When assessing a veteran or ancient tree, you should expect decay in the root system. However, remember 
that decayed or decomposed wood forms the habitat which, in turn, becomes an added value of a given tree.

When assessing the significance of wood decay, try to answer the following questions:

• Are there any visual signs indicating the presence of decay (e.g. cavities, necroses, fungal 
fruiting bodies, lack of visible root flares, environmental features, etc.)?

• Does the examination with an arborist probe reveal any signs of decay going beyond the 
typical tree growth stage?

• Can the advancement of decay process affect tree stability? 
• Is further specialist assessment needed to examine tree stability?

3.2.4. ROOT DAMAGE

Typical root damage includes wounds and removed roots. In an urban environment and on the roadside, 
root damage usually results from human activity.  

Root damage is often caused by mowers. Their blades may easily cut the outer parts of the roots, espe-
cially if they are shallow. Usually, it does not mean a serious problem because the damage occurs along 
the roots, whereas regeneration mechanisms are the most efficient in young tissues. 

Similar damage can also occur as a result of vehicle traffic (typical when cars are parked near trees) and 
intensive trampling of the ground done by people, which additionally leads to soil compaction. In such 
situations, it is a good idea to fence off the area around the tree and perform treatments improving soil 
conditions (e.g. mulching).

Another type of damage includes severed roots (often occurring during excavation or line installations). As 
in the case of wood decay, the problem arises from the extent of the damage – the greater the proportion 
of severed/damaged roots, the greater the significance for tree health and stability. This diagnostic feature 
is the easiest to see when the excavation or pit in the ground is still visible. Note that excavation done 
several years ago may not be visible, which means that its significance cannot be assessed. If, however, 
you can see new surface around the tree, drains or a new pavement, it is worth asking a property manager 
about the history of the work performed there.

When assessing the damage, it might be a good idea to take into account the results of studies which 
have shown that severing roots on one side, within a radius of 5 trunk diameters, can seriously affect the 
stability of the entire tree in the ground. This value is often considered to be the limit when carrying out 
construction work in a place surrounded by trees. 
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Mechanical damage done to one of the 
main roots. Such situations are unaccep-
table and lead to permanent damage, 
which is not only important for the health 
of the tree, but above all for its stability.
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The photo shows significant surface damage on 
two of the six root flares. The root flare on the 
right is also affected by decay – a probe test 
revealed the presence of extensive decompo-
sition. On the left root flare, you can see some 
wound wood. Additionally, decay was found 
between the root flares. In total, about 1/3 of 
the circumference was covered by decay. The 
tree was indicated for further assessment of its 
stability in the ground.

One of the three main skeletal roots was severed 
during pavement construction. The diameter of 
the wound was about 30 cm. The root was remo-
ved at a distance of 0,5 m from the trunk, that 
is, in a zone that is important for tree stability. 
The damage was serious. The tree underwent 
an assessment which indicated that the loss of 
stability that was caused by the removal of the 
main root was significant.

When roots grow in compacted soil, they often become shallow, i.e. they grow near or on top of the 
soil surface. In this situation, it is very easy to cause damage to them when mowing, which is actually 
shown in the photos above. The tree is in its early maturity stage and shows good vitality. The damage 
is not very severe – the roots are still alive and can respond to weakening by overgrowing their wounds. 
The tree has no other diagnostic features, which allows us to assume that it will cope with the root 
damage. At present, the tree does not require further assessment.

As part of tree maintenance, it is advisable to stop mowing the grass or do it by hand. The best solution, 
however, is to perform mulching – thanks to this it would not be necessary to mow the grass, and the 
soil conditions would improve.    
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The photo shows the surroundings of a tree properly protected during construction work. The tree is 
permanently fenced off so that it can be effectively protected against damage.
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Root damage does not always result from human activity. In this case, a fast-growing poplar tree started 
to grow on the curb. If the tree continues to grow in this way, its roots will lose access to assimilates 
and water, which will have the same effect as root severing. In cases like that, it is necessary to act 
quickly – for example, remove the curb and let the tree continue to grow.

The figure shows different examples of disturbance to tree growth. The tree in the middle grows in a 
balanced manner, without any root or crown damage. The tree on the left has lost some of its roots 
due to excavation. The removal of roots and the restriction of the soil leads to the disturbance of the 
water-hormone balance which causes the peripheral parts of the crown to die. If part of the crown 
is lost, the roots do not receive the necessary nutrients and die. As part of proper maintenance, it is 
necessary to ensure that trees have stable conditions facilitating their growth. Radical changes are 
best avoided.

The figure shows a typical development of root flares which are visible at the base of the trunk. The 
lack of visible root flares is usually an indication of a raised ground level.

3.3.1. NO VISIBLE ROOT FLARES

The majority of trees growing in urban and open areas have root flares. Their structure and extent depends 
on the species and the conditions in which the tree is growing – for example, a tree that is more exposed 
usually has more extensive root flares. 

Lack of visible root flares usually means that the level of ground has gone up. Adding even a thin layer of 
soil (a few centimetres or so, depending on the type of ground) may significantly affect the tree because 
its roots have a poorer access to air. As a result, the roots are likely to start to die and decay. The signi-
ficance of this diagnostic feature depends on how much the level of the ground has been raised, when it 
was done and whether or not it is already accompanied by wood decay. In the case of a recently raised 
level of soil, it is possible to restore original conditions relatively quickly. If, however, this procedure was 
done long time ago, the tree may have already developed secondary roots in the new layer of ground. 
These roots are able to provide water in an effective way, but as they are secondary, they are usually 
smaller and do not anchor the tree to the ground sufficiently.

3.3.  TRUNK BASE
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This mature tree has no visible root flares. A test done with an arborist probe, and then soil excavation, 
confirmed their presence but 20 cm below the ground level. The photo shows small secondary roots 
which can provide water but no stability.

The two photos show a recently planted tree 
that was planted too deep - one of the most 
common reasons for young trees dying. In 
this case, the root flares were hidden under 
15 cm of soil.

Most of the circumference of the trunk base of this oak is covered by decay. Only long narrow frag-
ments of healthy wood still perform important life functions. The decay is already quite advanced 
and in some places it is possible to notice cavities. On the trunk you can see some fruiting bodies of 
sulphur polypore (Laetiporus sulphurous) which usually decomposes oak heartwood.

Given the significant use, the location and the health of the tree, it is advisable to carry out a thorough 
assessment in order to decide on the necessary procedures.

3.3.2. WOOD DECAY

Wood decay at the base of the trunk is a typical feature occurring in the case of mature and ancient trees. 
Primary roots that grow when the tree is young die over time and become replaced with an extensive root 
system. In fact, it is the dying primary roots that lead to the formation of decay at the base of the trunk. 
However, decay that occurs during earlier growth stages may be worrying.
Slight decay might be impossible to notice during a visual tree assessment. When it becomes more 
advanced and extensive, it can be detected with the help of a mallet. What may indicate the presence of 
wood decay is fungal fruiting bodies or thickening of the trunk base that results from the response of the 
tree to the weakening and compensating for it.
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In the case of these ash trees, the presence of decay is evidenced by patches and peeling bark. After 
taking a closer look and carrying out a probe test, one has found extensive decay.

3.3.3. CAVITIES 

Cavities occurring at the base of the trunk may be the result of progressive decay after mechanical damage, 
removed trunks, severed roots or other damage done to root flares. They may also occur naturally, for 
example, a result of wood decay between root flares or the decay of the tree’s oldest tissue.

To examine the extent of open cavities, it may be helpful to use an arborist probe or a tape measure to 
check how deep it is. A mallet can be useful as well.

The assessment of the significance of a given cavity depends, among other things, on its extent, location, 
the thickness of the healthy wood wall and the response of the tree to the weakening. A small cavity is 
usually of little significance, but bigger ones often need further assessment.

NOTE – cavities occurring at the trunk based should be checked for the presence of protected species. 
An arborist probe should be used with caution and after making sure that the cavity is not inhabited by 
bigger animals.

The photos show a cavity at the base of the trunk with brown decay inside. The cavity itself covers a 
small part of the cross-section, but together with wood decay this area becomes quite large. The tree 
is significantly weakened there, and it requires further specialist assessment  to accurately determine 
the thickness of the healthy wall and perform a tree statics calculation.

In this oak (Quercus petrea) it is possible to see wood decay and a small cavity at the base of the trunk. 
The primary cause of the tree damage was a scrape done by vehicles which underwent decomposition 
over time. The cavity and decay cover about 1/3 of the circumference and affect the stability of the 
tree as well as its health. A detailed specialist assessment has shown that the thickness of the healthy 
wood wall is still sufficient to ensure good stability. Around the cavity there is some wound wood, 
whereas the entire tree looks vigorous. The crown of the tree was reduced in the past, but currently 
there is no need for any treatments or procedures. 
When taking a closer look, it is possible to notice frass left by the hermit beetle (Osmoderma eremita). 
In this case, grubs are visible, too.
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Cavities at the base of the trunk are not always the 
result of damage. Sometimes they are related to 
the natural decay of mature trees when the process 
of decomposition starts inside the tree, that is, in 
the oldest tissue. In the case of elm trees, decay 
can often be found at the base of the trunk and 
between the root flares. However, this tree requires 
at least a thorough visual assessment.

When you notice some decay during the assess-
ment of the trunk base, look closely and take a 
handful of decayed wood to check for the pre-
sence of any protected or valuable species. This 
photo shows some frass left by the hermit beetle 
(Osmoderma eremita), which means that the tree 
has been colonised by a protected species.  

3.3.4. DAMAGE AND NECROSIS

Necrosis is an area of dead or dying tissue of wood, cambium or bark. Over time, necrosis may become 
overgrown with wound wood or, in the case of extensive wounds or poor tree vitality, it may decompose. 
Usually, necrosis is caused by mechanical damage, burns or other organisms (e.g. bacteria, fungi, insects).

If there has been damage to the bark, and the cambium and wood have been exposed to external con-
ditions, the living tissue (cambium, medullary rays and pith) in that place may die within a few days or so. 
By applying shading or some black foil to fresh damage, it is possible to prevent the living tissue from 
drying and dying, and to facilitate the growth of callus (Dujesiefken D., Liese W. (2015).

The photo shows slight necrosis caused by damage 
at the base of the trunk with well-growing wound 
wood around it. The damage is small and does 
not affect the stability or the health of the tree.

This photo presents some fruiting bodies of 
Ganoderma adspersum which are located between 
the root flares on two opposite sides of the trunk 
base. The location of the fungal fruiting bodies 
and the fact that they occur in different places 
along the circumference is already significant 
for the stability of the tree, due to which further 
specialist assessment was recommended.

In the case of older damage and necrosis, it is important to assess how the tree responds to the weakening, 
whether decay occurs and if yes – to what extent.

Fresh damage to the base of the trunk of the common yew (Taxus baccata) caused by a construc-
tion vehicle.
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European ash (Fraxinus excelsior) shows extensive 
necrosis covering more than half of its circumfe-
rence. Around the necrosis no growth of wound 
wood can be seen, which means the tree does 
not respond to the weakening. The extent of the 
necrosis significantly affects tree health and hin-
ders its functioning. As there is currently no decay 
and the damage is quite fresh, the stability of the 
tree is not significantly affected.

The photo shows necrosis at the base of the trunk 
of a common beech tree (Fagus sylvatica). The tree 
is vigorous and responds to damage in a proper 
way (wound wood growing around it). The necrosis 
covers up to 1/3 of the trunk circumference and 
slightly affects tree health. Progressive decay is 
visible near the ground, and the test carried out 
with an arborist probe revealed decay in one of 
the roots, too. No other diagnostic features were 
found on the remaining part of the tree circum-
ference, which means its stability is affected only 
to a small extent.

3.4.1. DISEASES AND PATHOGENS

Roadside trees and those growing in urban areas can be more susceptible to diseases and pathogens 
due to their difficult habitat conditions. The main factors weakening trees in this context include soil 
compaction, organic matter deficiencies, unfavourable environmental conditions, excessive sun exposure, 
disturbances in nutrient absorption or work done in trees which leads to their damage.

Particular attention must be paid when selecting nursery stock because as young trees are more suscep-
tible to the activity of harmful organisms, let alone animals, insects and mammals.

The main tree diseases can be divided into the following types:

When checking a tree for disease, it is worth paying attention to exudates, necroses, bark discoloration, 
peeling bark and insects (their feeding or holes). Usually, these types of symptoms require further spe-
cialist assessment (performed by a plant pathologist, mycologist or entomologist).

3.4.  TREE TRUNK

• cancers and bark canker,
• leaf diseases and exudative diseases,
• rusts, 
• soil diseases,
• bacterial diseases.

Exudates on a tree trunk may be caused by a range 
of things – from small cracks which cause sap to 
leak to serious diseases leading to the death of 
the tree. Such disease symptoms often require 
further assessment, including laboratory tests.
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3.4.2. OFFSHOOTS 

For some tree species, offshoots at the base of the trunk are their typical feature. It is their survival stra-
tegy which works well in natural conditions. Roadside trees and those growing in urban areas do not have 
optimal conditions, therefore they produce offshoots in response to stress. Growing close to the roots, 
offshoots can “take over” most of the water and mineral salts, causing deficiencies in the crown, which 
in the case of urban and roadside trees is not desirable.

Offshoots at the trunk are often found on roadside trees and on trees whose crowns have been raised. 
Crown raising is a procedure performed in forestry, whereas in arboriculture its equivalent is formative 
pruning that should be carried out on young trees. If not done early enough, the removal of large branches 
usually results in a loss of assimilative apparatus (when trees lose their leaves, they also lose their pho-
tosynthetic capacity and consequently have less energy), which the tree compensates for by producing 
offshoots. This is why it is important to carry out formative pruning (small cuts) when trees are young. In 
the case of roadside trees, offshoots must be removed to ensure proper maintenance of road clearance. 
Their removal is also necessary to keep trees in a proper shape.

Offshoots at the base of the trunk should be removed when they are small. They may often require 
systematic procedures. If they are left, they can “take over” most of the water and mineral salts, 
causing deficiencies in the crown.

3.4.3. FUNGAL FRUITING BODIES

Fungal fruiting bodies on a tree trunk are one of the main indications of the presence of decay in the 
trunk (see “Arboreal fungi for tree inspectors” in the Tree Assessor series). However, looking at the root 
system alone, it is difficult to estimate the extent of decay and its significance for the stability of trees. 
In such a situation, the tree should undergo a specialist assessment.

What to pay attention to when you see fungal fruiting bodies on a tree trunk?

During an inspection of this small-leaved lime tree (Tilia cordata), one has found numerous fruiting 
bodies of the tinder fungus (Fomes fomentarius) and many dead branches in the tree crown. The tree 
grows next to a kindergarten. After the inspection, it was recommended that the tree be removed. The 
photo on the right shows almost the entire cross-section of the trunk with narrow columns of living 
wood visible only in its upper part.  
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• the type of fungus – for example, a fungus that slowly decomposes dead wood disuse, a fungus 
that can decompose living wood tissue, etc., 

• the effect which the identified fungus species may have on tissue decomposition of a given 
tree species, 

• whether the fruiting body is perennial – in the case of perennial fruiting bodies it is easier to 
determine whether they have been around for many years or have just appeared,

• the amount of fruiting bodies – the size of the fruiting body does not always indicate the extent of 
decay; however, if fruiting bodies appear at different heights and around the trunk, it is possible 
to estimate roughly how much of the tree trunk is affected by decay,

• whether or not it is typical of a particular growth stage or tree species.
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Two diagnostic features were found on the trunk of this European ash tree (Fraxinus excelsior). The 
photo on the left shows some fruiting bodies of the shaggy bracket (Inonotus hispidus) located under 
and above the fork of leaders. In the photo taken in winter (on the right) you can see only their traces. 
In the fork it is possible to notice included bark which weakens the stability of the tree. The tree seems 
to be in good health, but the presence of the fungal fruiting bodies indicates decay in a part of the 
tree which is important for its stability. Such signs are an indication for a specialist assessment that 
could estimate the extent of decay around the fork and evaluate its significance.

The photo shows a mature beech tree with several fruiting bodies of the tinder fungus (Fomes fomen-
tarius) at different heights and on different sides of the trunk. Additionally, there are numerous hollows 
made by the woodpecker and cracks in the bark indicating a necrosis. The vitality of the tree is still 
optimal (1 on the Roloff scale), and its health has not been much affected. However, the intensity of 
the diagnostic features, taking into account the specificity of the fungus and the tree, indicates a 
serious weakening of the tree stability.

3.4.3. CRACKS

Cracks in the trunk are caused by the breakage of wood fibres usually resulting from excessive stress 
(compressive, tensile or torsional). Excessive stress, in turn, can be caused by strong winds, crown sno-
w-load, heavy rainfall or snowfall. In order to monitor the health of a tree with cracks, it is necessary to 
measure them. Comparing new measures with those from the past, it is easy to see how much they have 
changed during subsequent inspections.

When assessing the significance of a crack, it is important to take into account:

Note: do not confuse wood fibre cracks with bark cracks resulting from the heavy growth of tree thickens 
(in this case you can see new wood under bark cracks).

Bark cracks on a beech tree (Fagus sylvatica). 
The cracks are not serious and they are limited 
to the bark only, under which you can see some 
necrosis. As a result of peeling, the bark starts to 
crack. However, in this case no wood fibre cracks 
were found.

A long, bright orange line indicates good growth 
of the tree and an increase in thickness. As the 
tree grows, it pushes the bark apart and makes it 
crack. Such cracks, however, should not be con-
fused with wood cracks!

• the extent and location of the crack – it is necessary to check whether the crack is present 
on one or two sides of the trunk, and whether it is longitudinal or transverse. The larger 
the crack, the greater its significance; transverse cracks are considered more problematic 
than longitudinal ones,

• the cause of the crack – what might have caused it and whether the factor causing the 
crack is still affecting the tree, 

• whether the crack is accompanied by other changes - e.g. cavities, decay, fungal fruiting 
bodies. The combination of several diagnostic features increases the likelihood of tree 
weakening,

• when the damage occurred – whether it happened recently or many years ago, 
• whether or not a compensatory response (e.g. wound wood) is visible.
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A Norway maple (Acer platanoides) grows near the main footpath in a city park. The surroundings 
of the tree are frequently used. In the upper part of the crown – which residual – it is possible to see 
different mechanical reinforcements, including cabling and bracing. However, the main feature indi-
cating the critical stability of the tree are longitudinal and transverse cracks on its trunk. The tree is 
leaning towards the footpath. Additionally, there are some signs of necrosis and decay. The health 
and stability of the tree are critical and require urgent intervention. It this case, calling emergency 
services, e.g. a fire department, is justified.

3.4.4. INCLINATION AND LEANING 

Trees have evolved to cope with difficult conditions, and they are equipped with mechanisms that allow 
them to grow inclined (sometimes significantly) from a vertical position. We cannot expect that trees 
will grow perfectly straight, just like we cannot consider every leaning tree as a hazard. Interestingly, the 
most common reason for trees to lean is that while growing in the shade (e.g. of neighbouring trees or 
buildings) they try to obtain access to sunlight. Leaning or inclination may also result from damage done 
to the root system or an excess of water in the soil (due to which the ground cannot “hold” the tree – see 
section 3.3.2. on soil cracks around trees). Therefore, it is important to distinguish between a leaning tree 
(growing at a certain angle) and a tree whose inclination results from root damage.

In order to estimate tree inclination and monitor its changes, you can use a simple level (widely available 
in smartphones) or LiDAR which ensures more detailed and accurate results.

The figure shows two trees growing in a leaning position, but at the same time pays attention to 
fundamental differences between them. The tree on the left is not leaning naturally – its inclination 
is a result of root damage. It is possible to notice one-sided elevation of the ground and empty space, 
which can be easily detected with an arborist probe or by stamping one’s foot on the ground (you can 
hear a characteristic hollow sound). Additionally, the roots are cracked. The tree has not adapted to 
its inclination, which is indicated by the lack of reaction wood and a crown habit. 
The tree on the right has grown in this position for some time and has no visible damage in its root 
system. Reaction wood was formed, and the cross-section of the trunk is elliptic. The crown has ada-
pted itself to these growth conditions and has a natural habit (its apex grows vertically).
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When assessing the inclination of a tree, take into account the following aspects:

It is a good sign when a leaning tree “straightens up” and when it produces reaction wood at the base 
of the trunk. A lack of visible response can mean that the tree is not vital enough to cope with the we-
akening.

This tree has leaned during its life, which is possible to deduce by looking at the habit of its crown. If you 
look at the photo from a bit different angle (on the left), you can see that the crown habit is typical of a 
tree growing upward rather than leaning. The photo on the right shows the actual positon of the tree.

• whether or not the inclination is natural,
• possible visible changes in the surroundings of the tree which may affect its inclination, 

e.g. exposure to different conditions by the removal of neighbouring trees,
• visible features indicating compensation for the inclination, e.g. reaction wood, 
• whether the inclination occurs in combination with other features, e.g. crown asymmetry, 

decay, fungal fruiting bodies, load (e.g. with climbing plants).

3.4.5. WOUNDS AND NECROSIS

Trunk wounds can take many forms, and most of them are the result of mechanical damage (scraps done 
by vehicles or construction equipment, vandalism) and pruning. Wounds in which tissue has died are 
called necroses. In the short-term perspective, wounds and necroses are usually more important for the 
health of the tree rather than its stability.

A special type of necrosis is the so-called assimilation shade. This is an area of necrosis that develops 
below the wound, for example, after the removal of a branch or limb. The tissues under the wound are 
deprived of nutrition (assimilates) and die, developing an area of necrosis which is usually narrow and 
goes downward. When the damage occurs at the base of the trunk and affects the roots, the assimilation 
shade may develop there as well.

The photos show longitudinal and extensive necrosis on the trunk of a beech tree (Fagus sylvatica). 
The necrosis covers about half of the trunk circumference and significantly impedes the functioning 
of the tree. In the hollow between the bark, the fruiting bodies of the brittle cinder (Kretzschmaria 
deutsa) were also found.
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The occurrence of necrosis can be indicated by fungal fruiting bodies – in this case Schizophyllum 
commune. An additional sign might be the cracking of the bark between living and dead wood tissues.

The photo on the left shows a wound (about 7 cm in diameter) after crown formative pruning carried 
out in a proper way. The angles of the pruning are preserved. The branch collar and bark ridge are 
not damaged. The wound is fresh, but the tree response is already visible – within several weeks after 
pruning, the tree produced wound wood.  
The photo in the middle shows a large wound on an oak tree (approximately 40 cm in diameter). It is 
the result of removing one of the main limbs, and the wound is too big to overgrow. It is possible to 
see dead wound wood under the bark in the upper part of the wound. Unfortunately, this wound will 
never overgrow, and over time we might expect to see decay and cavities. 
The photo on the right shows wounds after removing two limbs. They have 15-20 cm in diameter, 
which means they are big. The pruning on the left was done improperly, and it is possible to see that 
the trunk tissues in the lower part of the wound were damaged. However, the tree is vigorous and has 
developed wound wood, so there is a chance that the wounds will overgrow.

When assessing wounds and necrosis, pay attention to the following factors:
• the extent to which a wound affects tree health and stability – superficial wounds are 

usually more significant for the health of the tree and are not likely to affect its stability, 
• whether the wound is fresh – if it was done several days ago, the wound tissue might still be 

living and then it might be useful to use some shading or foil to facilitate its regeneration,
• tree response to damage – e.g. producing wound wood (whether it is around the wound, 

and whether it grows properly), 
• whether the tree has a chance of overgrowing the wound in the coming years - small wounds 

overgrow more quickly, whereas extensive wounds may never regenerate - such wounds 
are the source of large cavities.
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Extensive necrosis on the trunk of a Norway 
maple (Acer platanoides). It covers most of the 
trunk circumference and the health of the tree 
is critical – it dies.

Extensive necrosis on the main limbs of a beech 
tree (Fagus sylvatica), a nature monument. The 
necrosis occurred after part of the crown broke 
off and exposed the remaining part to the sun. 
The thin bark of the beech tree may easily get 
sun scorch when suddenly exposed to sunlight, 
causing the remaining part of the crown to die.

The photo shows a small wound on the trunk of 
a pedunculate oak tree (Quercus robur). Around 
the wound it is possible to see wound wood – a 
sign of proper tree response to damage. The 
health of the tree is good, and the wound does 
not affect its stability.

3.4.6. WEAK FORKS 

In order to correctly assess forks, it is necessary to know their morphology. Normally, a correctly formed 
fork has axillary wood which can be identified by the presence of bark ridges. This is the place where the 
forks come together and the wood fibres interlock, making this place very durable. If you can see bark 
ridges in the fork, and no other signs of weakness, this means that the fork is in good health.

What usually affects the condition of forks is the presence of included bark, cavities or cracks. They can 
appear between the forks of leaders, limbs or branches. More information about the assessment of forks 
can be found in the section on diagnostic features of the crown.

In the photo, it is possible to see a longitudinal 
necrosis under a large wound (diameter about 20 
cm) - an assimilation shade. The area under the 
removed limb was nourished by it, but after it was 
removed, the assimilates going down from the top 
of the trunk are unable to reach the area under 
the wound. As a consequence, the area under the 
wound has died.
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The forks between the two trunks of this willow split some years ago. The two parts now function 
independently, i.e. there is no connection in the fork itself. Today, the stability of each part must be 
assessed separately.

The photo shows a willow with a fork of its leaders. No features indicative of weakness were observed 
in it. The fork is strong, and the stability of the tree is very good.

3.4.7. CAVITIES

A cavity is a missing part of wood in a tree. Cavities are caused by fungi decomposing wood, saproxypha-
ges (invertebrates feeding on wood) or other factors. Not long ago, many hollows with partially decayed 
wood were cleaned and deepened as part of the so-called tree surgery (this is no longer done due to the 
identified negative effects on the tree and saproxylic organisms).

Cavities can occur naturally through decay of the oldest wood tissues inside the trunk. They can also occur 
as a result of external mechanical damage, burns or other damage that leads to the death of wood tissue 
and consequently – to its decomposition by fungi. The formation of cavities is usually a long process. 
Interestingly, owing to their conditions, they often become valuable habitats. Studies showed that only 
a few trees with a trunk diameter of more than 150 cm were still full inside. Other studies on oak trees 
have shown that over 30- year-old oak trees almost always have a cavity in the trunk, which confirms the 
thesis that the formation of cavities is a natural process.

When a cavity is located inside the tree, we call it a “closed cavity”. When we see it from the outside, then 
it is an “open cavity”.

In order to detect the presence of wood decay invisible from the outside, and to determine its extent, it 
is helpful to use a mallet. Obviously, you cannot detect a small cavity with a tool like this, especially when 
healthy wood walls are thick. However, the mallet is invaluable in detecting cavities that are large. If you 
suspect you have found a cavity by hitting the mallet and listening to the sound it makes, it means that 
the tree should undergo further assessment.

A special type of cavity is a hollow – we suggest using this term when referring to the habitat of 
birds and other animals.

How big can a cavity be for a tree to be stable? It depends on what forces act on the tree. Most often, in 
order to assess the significance of a cavity, it is necessary to perform as assessment to determine the 
extent of the cavity, the thickness of a healthy wall,  and the forces to which the tree is subjected.

When assessing the significance of a cavity, take into account the following factors:
• diagnostic features on the tree indicating the presence of a cavity – e.g. holes, wounds, 

hollows, 
• a test done with a mallet – whether or not any extensive cavity is detected,
• in the case of open cavities – check the response of the tree to the weakening and the 

presence of wound wood, or possibly – necrosis.
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A cavity in the fork of the London plane tree (Platanus xhispanica). As the hole was small and located 
at the height of 1,8 m, it was possible to check how big it was. In this case, it turned out to be small and 
only a dozen or so centimetres deep. The tree underwent a tomography scan, which also confirmed 
that the extent of the cavity and decay was not significant.

The crown of this silver birch (Betula pendula) had been pruned to the height of about 8 m several 
years before it broke. Previously, the base of the crown was 4 m high, which was sufficient for the 
road clearance. When pruning, one removed limbs that were growing close together, which resulted 
in an accumulation of cuts in one place and consequently – extensive tree damage. After some time, 
the tree simply broke.

Natural crown asymmetry resulting from 
the growth of the tree in the vicinity of 
other monumental oaks. In this case, the 
asymmetry is worth investing during an 
inspection, but its natural character means 
that it has no significant impact on the 
stability of the tree. The tree has grown like 
this from the beginning and has adapted 
to the existing conditions. No significant 
diagnostic features were found on it.

3.5.1. CROWN ASYMMETRY

Naturally growing tree crowns are not symmetrical. Each tree forms its crown in response to environmental 
conditions, especially sunlight. Even in trees growing in open spaces, crowns can be asymmetrical. The 
most asymmetrical crowns (one-sided development) are found on trees growing on slopes, the edges of 
forests, parks, trees or buildings. Crown asymmetry increases the significance of torsional forces on the 
trunk, to which trees are particularly sensitive.

If a tree has an asymmetrical crown, it should be assessed whether it has grown in such conditions and 
whether these conditions are unchanged. A tree growing on the edge of a park with an asymmetrical 
crown has clearly adapted to such conditions. The problem may arise when the conditions change, for 
example, when neighbouring trees are removed.

Another cause of crown asymmetry is treatments that have been performed incorrectly, e.g. one-sided 
crown topping on a tree growing next to the power line. Such a procedure damages the crown seriously 
and changes its structure as well as forces acting on the tree.  

In conclusion, crown asymmetry is a natural characteristic of trees, although it can put the tree under 
additional stress. It can be problematic when environmental conditions change and when other diagnostic 
features occur, e.g. exposure to wind, strong tree inclination etc.

3.5.  CROWN
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The photo shows a tree growing next to 
the building with an asymmetrical crown, 
and a yellow vertical line going upwards 
from the base of the trunk. Most of the 
crown is above the roadway. In this case, the 
asymmetry is also natural, but the inspec-
tion revealed significant diagnostic featu-
res – deep cavities developed in wounds 
after removing limbs near the base of the 
crown. The upper part of the crown was 
significantly reduced in the past, and the 
tree responded by developing a secondary 
crown. The recommendations included a 
partial reduction of the offshoots in the 
upper part of the crown.

Unnaturally asymmetrical crowns of trees growing 
along the power line. The trees were heavily pruned 
on one side. The crowns suddenly became asymme-
trical, which changed the forces acting on the tree 
and increased the risk of twisting the trunk. What 
is more, extensive wounds and cavities occurred 
after branches were removed.

The ivy on this oak mainly twines around its trunk, protecting it from excessive sunlight. The lower 
part of the trunk is exposed, so it is easy to assess. Performing an inspection of upper parts of the 
tree from the ground level is not possible because the tree is twined with ivy all around. In this case, 
however, the ivy does not influence tree health in any way.

3.5.2. IVY

It is not true that ivy grows into the wood. In fact, it only twines around a tree, and as the tree grows and 
becomes thicker, it is pushed away. In most cases, ivy does not affect tree health or stability, but when 
it grows too extensively in the crown, it may become an additional load. In some cases, it has to be pru-
ned and removed in order to reduce wind resistance and prevent shading of the tree foliate. Sometimes 
ivy hinders the performance of a tree inspection - twining around the trunk, it simply covers diagnostic 
features making them impossible to see. Therefore, before any visual assessment is done, make sure you 
move its leaves away so that you can take a look around the tree trunk. The same applies to carrying out 
a test with a mallet – remember that you have to hit the trunk, not the ivy growing on it.III
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3.5.3. MISTLETOE (VISCUM ALBUM)

Mistletoe can be found in different regions and on different trees, mostly on small-leaved lime trees, 
Canadian poplars, Norway maples and silver maples. Mistletoe plays an important role in nature, but when 
it is abundant, it can significantly weaken the health of a tree. Although mistletoe is believed to take only 
water from its host, in the event of drought it closes its stomata later than the tree and takes longer to 
transpire, which means that it can cause water shortages. In the case of heavy infestation, it can also 
weaken the stability of the branches or limbs on which it grows.

The photos show Norway maples (Acer platanoides) growing next to one of the city's main pedestrian 
areas. These are the outermost tress which naturally lean towards the path. In this case, the ivy is a 
problem because it is an additional load. It grows extensively in the upper parts of the crown covering 
its main branches and limbs. Therefore, it might be a good idea to prune and remove it from there.   

These tree crows are heavily infested with mistletoe. It has probably led to a significant weakening 
of tree health and stability as it creates an additional load and increases wind resistance, and it is 
probably too late to remove it.

When assessing the significance of mistletoe take into account the following aspects:

In general, a low incidence of mistletoe does not affect the tree in a significant way, whereas its effective 
removal in case of serious infestation takes a lot of time. Therefore, such a procedure is usually carried 
out on more valuable trees.

• occurrence (whether the incidence of mistletoe is low or whether it resembles serious 
infestation), 

• effect on tree stability, 
• effect on tree health, 
• whether it is justified to restrict its occurrence/remove it.
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3.5.4. SUDDEN BRANCH DROP

In the case of some tree species (e.g. Acer, Aesculus, Ailanthus, Fraxinus, Pinus, Populus, Quercus and 
Ulmus) it is possible to observe a phenomenon of sudden branch drop which usually occurs in still and hot 
weather. Its cause remains unknown. Researchers still do not know whether it is connected with certain 
structural characteristic, physiology, time of day or precipitation. Therefore, it is impossible to predict 
which limbs are at risk of sudden drop.

3.5.5. LEAVES – NECROSIS, CHLOROSIS, PESTS, YELLOWING

There are many factors that can have a negative influence on tree leaves and needles. During an inspec-
tion, it is possible to notice that through the change in colour, shape, and damage that occurs on these 
parts of trees. Such changes might be caused by deficiency or excess of mineral substances in the soil, 
the use of herbicides, damage caused by frost or burns, soil salinity or drought. They may also result from 
the presence of pathogens and environmental pollution. 

Chlorosis is a discoloration which results from the underdevelopment or disappearance of chlorophyll. 
Necrosis is the browning of plant tissues caused by dying. The plasma dies, while the cell wall is still alive, 
as opposed to wood decay where the cell wall decomposes.

Tar spot of maple is caused by the fungus 
Rhytisma aceinum. The disease does not cause 
leaf drop and has not been found to have a major 
impact on tree health.

Oak powdery mildew is caused by the fungus 
called Microsphaera alphitoides, and is a common 
pathogen of oak trees in Europe. The fungus 
infests young leaves and soft shoots, covering 
them with a felt-white mycelium, causing them to 
dry out and turn black. Light shade and moisture 
are optimal conditions for the development of 
disease.

3.5.6. OFFSHOOTS

Offshoots in the crown can tell us a lot about the health of a given tree because they are the consequence 
of a tree’s response to changing conditions. The occurrence of numerous offshoots might also be caused 
by a disease. For example, in the case of ash trees, numerous offshoots, especially those growing in the 
lower part of the crown, are indicative of a shoot or vascular disease. 

Water shortage or root damage may also lead to the weakening of the peripheral parts of the crown, 
which is particularly important as their water transport pathways (that is, from roots to apical shoots) 
are the longest. In this case, the tree can produce offshoots in the lower parts of the crown. In the case 
of severe damage done to the tree, we can observe mass emergence of offshoots even during a single 
growing season.

Another category includes offshoots emerging after pruning, which disrupts the water and hormonal 
balance. After intensive pruning, trees try to regenerate by producing new shoots from dormant buds. This 
process allows them to maintain water and nutrient transport, but in the long term the growing offshoots 
may break off more easily compared to primary branches (especially if they grow on previously pruned 
limbs with cavities). It can be difficult to assess this phenomenon from the ground level, so it is advisable 
to perform an aerial inspection, too.

Characteristic yellowing and necrosis on leaf margins may indicate drought, including physiological 
drought resulting from the use of salt to clear snow from streets. Symptoms first develop on the apex 
and in the parts of the crown exposed to sun.
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In the stage of late maturity or old age, offshoots may also be a sign of crown retrenching. Such shoots 
and branches should be left without any interference as they have an auxiliary function – thanks to 
them, the tree can shorten the transport route between the roots and the crown. In the case of mature 
trees which suffer from too much shade, it is possible to see small dying offshoots that are not able to 
function normally. Shading of the lower part of the crown and preventing crown retrenchment are two 
most frequent reasons for ancient tree dying. In this context, removing offshoots from the inside of the 
crown is thought to be harmful.

A special category of offshoots are reiterations. They are easily recognisable as their habit reflects the 
growth pattern of the whole tree – they resemble a small tree growing out of a branch and can weaken it 
considerably. One recommendation can be to partially reduce the reiteration so that it does not dominate 
the places of growth.

When assessing offshoots and their significance for tree health and stability take into account the 
following factors:

After pruning, a large cavity was formed, and 
the wood wall around looks definitely too thin. 
As a result, it might not bear the load of offsho-
ots the moment they grow big. In this case, it is 
worth considering partial offshoot reduction. 
Importantly, when reducing offshoots, never 
remove them entirely by cutting them below 
the place in which they were pruned in the past.

As a result of limb pruning, it is possible to see 
numerous offshoots in the place where the pru-
ning was done.

• a disease – a possible cause of offshoots growing,  
• the part of the crown affected by offshoots – whether they occur in one place only, in the 

whole crown, etc.,
• the size of offshoots – if they become too big, they need to be pruned, 
• a possible connection with the crown retrenchment process due to tree’s old age.  
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3.5.7. FUNGAL FRUITING BODIES 

As with other parts of the tree, fungal fruiting bodies are an indication of the presence of decay. When 
assessing a tree from ground level, we are not able to examine its branches with a mallet as we can in the 
case of its trunk, which means that the presence of fruiting bodies can be the main indication of decay. It 
is worth remembering that the smaller the area of the tree which fungal fruiting bodies occupy, the less 
they affect the safety of tree surroundings.

On one of the oak limbs it is possible to notice a fruiting body of the tinder fungus. Its presence sug-
gests that when inspecting the tree from the ground level, it is a good idea to use binoculars and look 
carefully at the crown in search of more fungal fruiting bodies.
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3.5.8. WOOD DECAY

The smaller part of the tree is affected by decay, the less important it is for the stability of the tree. Dying 
and decaying branches are a natural characteristic of trees resulting from crown development and shading 
of its inner parts. When assessing the crown, pay special attention to the signs of decay in the main limbs.  

3.5.9. WEAK FORKS

The main factors affecting fork health include, e.g. wood decay, cracks, cavities, mechanical damage or 
necrosis. A particular diagnostic feature is included bark (see below). Usually, in the case of splits in forks, 
we observe several diagnostic features occurring together at the same time, e.g. included bark together 
with wood decay and cavity.
In 2019, researchers in Hong Kong carried out a study on wind damage to trees. Broken branches acco-
unted for most of the damage – 66%. Forks with included bark accounted for 4.7% of the cases, while 
normally formed forks accounted for only 0.5%. It can be deduced that the uprooting of entire trees is 
rare and that crown parts are most often damaged.

A very common reason for the development of decay in the crown is pruning wounds that were too 
extensive for the tree to overgrow.

In the fork of this ash tree (Fraxinus excelsior) 
there is no included bark. Its weakening results 
from several diagnostic features occurring 
together:
• necrosis that goes through the axis of 

fork prevents it from growing together  
• a fungal fruiting body indicates 

wood decay inside the trunk 
Both diagnostic features affect the stability 
of the fork.

A correctly formed fork. No significant features 
affecting its health have been found. 

The photo shows a uprooted beech tree (Fagus 
sylvatica) which developed a proper fork and also 
a bark ridge. The fork was so strong that did not 
get damaged when the tree fell. The large split 
visible in the photo was caused by limb breakage.

Ph
ot

o:
 J

ak
ub

 J
óż

ef
cz

uk

III
. D

IA
G

N
O

ST
IC

 F
EA

T
U

R
ES

3.
5.

 C
R

O
W

N



TREE ASSESSOR TREE ASSESSOR

142 143

3.5.9.1 INCLUDED BARK 

Included bark is a patch or inclusion of bark embedded in the fork and preventing its parts from growing 
together. It develops as a result of the disappearance of the auxiliary wood. This can happen when forces 
acting on the fork decrease, e.g. due to the formation of natural structures which change the dynamics of 
the fork. Such situations occur after intensive pruning which releases branches from an extensive load – 
because of that the cambium is not stimulated to produce any reinforcement. 

The weakest forks are those with broad included bark running through their entire axis. The cup-shaped 
included bark is more resistant because it has wood on both sides of the fork to straighten its stability. 
The embedded included bark has the least effect on the stability of the fork.

Types of included bark Slater D. 2016:

full in-growth, 
embedded included bark

partial in-growth, 
cup-shaped included bark

no in-growth,
broad included 

Included bark is quite common, and it appears in the forks of many mature trees. However, when taking a 
look at broken forks, we frequently see a combination of several diagnostic features, for example, included 
bark with wood decay and cavities underneath. Sometimes, before the fork breaks, it is possible to notice 
some cracks. Therefore, when assessing the condition of the fork with included bark, it is necessary to 
check the tree for the presence of other diagnostic features, such as cracks, wood decay or cavities.

A weakened fork can be identified not only by the presence of included bark, but also indirectly by the 
presence of bulges. Bulges are a typical sign of compensatory response of a weakened fork. After the 
process of axillary wood loss and the formation of the included bark, when forces start to act on the fork 
again, they stimulate the tree to respond. As the included bark prevents two tree parts from growing 
together, it is formed below the place where these two parts are still close to each other. A bulge results 
from the intensification of growth in the weakened area, and can be located on both or one side of the fork.

The photo shows a U-shaped fork, but with severe weakness – a visible cavity. It is also worth noting 
that there are more fruiting bodies of the tinder fungus near the fork.

U- or V-shaped

The stability and durability of a fork depend mainly on its health and diagnostic features. The angle of 
the fork has no significant effect on its durability, and depends on whether the fork is formed between 
the main leaders or the leader and the lateral limb. Weakening, included bark and wood decay occur in 
all types of forks, whether they are U- or V-shaped. Additionally, judging whether a given fork is U- or 
V-shaped is subjective, which means that it does not matter what letter the fork resembles. The key is to 
determine whether the fork is weakened, and to identify diagnostic features that cause this weakening.
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included bark – bark grown in the fork, causing its mechanical weakening

branch bark ridge – a more or less convex stripe of bark developing in the axis and at the sides of forks, 
with axillary wood underneath

axilary wood – reaction wood formed in forks, characterised by higher wood density and wavy (inter-
locking) growth

bulge – a thickening around a fork which shows how the tree has responded to the weakening and incre-
ased its growth in the place which was affected

The photo shows included bark on the left and 
a well-formed fork with a bark ridge on the right.

The photo shows a cross-section of a trunk with 
completely ingrown bark tissue. In the fork there 
was a bark inclusion which became completely 
embedded over time.

Glossary:

Included bark is the bark that is 
pinched the fork. In the photo, you 
can clearly see the bark between 
the forked parts of the tree.

The fragment of bark curling in a 
specific manner and the lack of 
bark ridge in the fork indicate the 
presence of included bark
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A fork without included bark but with a longitu-
dinal split passing through the fork axis.

A cavity in the fork. Included bark visible on the 
left.

3.5.10. DEAD BRANCHES AND LIMBS

In the crown of a tree, dry branches and limbs are referred to as dead wood. Dead wood can be divided 
into dead branches (with the diameter of up to 10 cm at the base) and dead limbs (with the diameter of 
more than 10 cm at the base). In the case of oaks, pines and other species with well-developed heartwood, 
dry limbs may be durable and may last for decades. Dead wood also plays a very important role in the 
natural environment as it often becomes home to numerous animal species, including birds. Dead limbs 
and branches are one of the most important values of veteran trees. 

A particular diagnostic feature is peripheral shoot dying. It may be indicative of root damage, dead wood 
or other factors that reduce the water supply to the peripheral parts of the crown.

When assessing dead wood and its significance, take into account the following factors:

Note that dead branches whose diameter does not exceed 3 cm are not considered problematic, so they 
rarely require intervention.

When recommending the removal of dead wood, it is necessary to consider whether it has to be 
removed completely, or whether it is possible to leave some part of it, control it in subsequent years  
and prune it if necessary. Guidance on the control of dead branches and limbs is included in the  
European tree pruning standard.

• the cause of dead wood occurrence – whether it is physiological or whether it results from 
a problem (and if yes, whether it is possible to identify what causes the problem), 

• whether it is a species-specific trait,
• whether or not dead wood is considered to be permanent on a given tree species,
• stability – whether dead wood is stable, especially in the crown.

Dead limbs on oak trees can be very durable, and it is worth keeping them on the tree because 
of their natural value. After storms, it is not uncommon to see living parts of the tree lying on the 
ground, while dead ones remain intact. 
In order to reduce the risk, it is a good idea to carry out a pulling test on dead limbs and branches. 
Tree parts that are durable and do not break can be left in the free for the following years. 

III
. D

IA
G

N
O

ST
IC

 F
EA

T
U

R
ES

3.
5.

 C
R

O
W

N



TREE ASSESSOR TREE ASSESSOR

148 149

It is worth keeping whole dead trees because they have a very important function in the natural 
environment. This photo shows a tree growing in a place that is rarely used. However, in order to 
ensure safety, it is advisable to carry out a pulling test on some limbs and prune those which are weak.

Dead branches in the peripheral 
parts of the crown can be a sign of 
root damage and water deficiency. 
It is easy to remove them, and since 
they are small, they do not pose a 
significant threat to the stability 
of the tree. However, they often 
indicate a more serious problem 
in the roots. In such a situation, it 
is important to analyse and assess 
the conditions of the surroundings, 
the history of changes in the habi-
tat, and also the health of the roots.

3.5.11. OVER-EXTENDED BRANCHES

A over-extended branch is one that grows noticeably beyond the outline of the main crown. Such branches 
are most often the result of changes in the water and hormonal balance, and striving to get access to 
sunlight. Normally, once a branch has grown beyond the outline of the crown, it begins to grow upwards, 
and in some cases becomes a secondary leader. The weakening of such a branch is due to the fact that 
by growing beyond the crown it is subjected to greater stress and may be at risk of breaking. This con-
cerns particularly branches that grow first horizontally and then vertically because they experience high 
torsional loads in the horizontal section.
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A over-extended on a monumental chestnut 
(Aesculus hippocastanum). It grows beyond the 
outline of the main crown and goes upwards 
towards the sunlight. It is worth paying attention 
to the bend of the base of the branch. The branch 
itself is large and requires specific treatments. 
It might be a good idea to consider pruning (to 
reduce the branch) and cabling.

On this mature European ash tree (Fraxinus excelsior) it is possible to notice a slowly developing 
over-extended. It starts to grow upwards and goes clearly beyond the outline of the crown. Although 
it does not seem to be causing any problems, it might be a good idea do reduce its growth and 
prune it. What is more important in this situation is the health of the base of this branch, which is 
clearly weakened by wood decay and necrosis. In the tree fork it is possible to see a fungal fruiting 
body which broke off and stayed between the branches.  

3.5.12. MECHANICAL SUPPORT SYSTEMS

When identifying diagnostic features, it is necessary to take into account all the possible methods of 
mechanical reinforcement used in trees, e.g. cabling, supports, bracing etc. As artificial elements, they 
can be very important for the stability of a tree.

The most common mechanical reinforcement is cabling. Depending on the manufacturer, it may have 
different properties, components, installation methods, systems or markings. In order to properly assess 
the condition of cabling, it is necessary to possess a detailed knowledge about it. Usually, trees with 
cabling should be assessed once a year, and every 2-4 years cabling should be checked during an aerial 
inspection. The main parameters to be assessed include:

More information on the assessment of mechanical support systems can be found in "Aerial tree inspec-
tion" in the Tree Assessor series.

• utility period (usually 7-10 years from date of installation),
• cabling tension and instalment,
• possible cabling damage and collisions (e.g. cabling leaning on branches),
• proper cabling installation (including installation height, elements of a given cabling system).

On the cabling visible in the crown of the beech 
tree there is no information about the year of its 
production. The cabling is stretched tight and 
has insufficient load-bearing capacity compared 
to the size of the tree. Additionally, the date of 
installation remains unknown, and the cabling 
has been installed too low (at the level of 1/3 of 
the fork length). Summing up, the cabling does 
not meet the current requirements and should 
be replaced with new reinforcement.

This cabling has a marking indicating the year 
of installation. The installation has been done 
according to the manufacturer’s instructions, 
and its capacity is adjusted to the size of pro-
tected limbs. When assessed from the ground, it 
is possible to see that the cable is not stretched 
tight. The cabling is in good condition and does 
not require any changes.
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This old cabling, which was clearly too tight and was on the tree too long, led to the damage of the 
limb. It prevented its growth, and thus hindered the flow of assimilates. To avoid such situations, 
cabling should be checked once a year from the ground level, and once every 3-4 years during an 
aerial crown inspection. After 8 or 10 years, it should be replaced.

3.5.13. HUNG-UP BRANCHES/ LIMBS

Branches and limbs that broke off the tree may still be present in the crown. They may be parts of the 
crown which have previously died, or living branches which have broken off. They may also be broken 
off parts of a neighbouring tree. Of course, such branches and limbs are not durable and they usually 
create an additional load on those which they rest on or lean against. Sometimes such branches or limbs 
are firmly anchored in a tangle of other tree parts, but in areas with significant use it is usually necessary 
to remove them. When assessing a tree, it is necessary to check whether or not the broken off part has 
caused any damage (e.g. damage to the bark, breakage of the branch/limb on which it was resting or 
other types of damage).  

Due to strong wind, the upper part of the crown of an oak tree broke off, and one of the branches 
hung over the road. During an inspection of the area, such a feature should be immediately reported 
and indicated for intervention.

Ph
ot

o:
 J

ak
ub

 J
óż

ef
cz

uk

III
. D

IA
G

N
O

ST
IC

 F
EA

T
U

R
ES

3.
5.

 C
R

O
W

N



TREE ASSESSOR TREE ASSESSOR

154 155

DIAGNOSTIC FEATURES OF NATURAL ORIGIN

a - cancers and swelling
b - ivy 
c - frost cracks or cracks caused by drying 
d - lightning cracks (a spiral shape)
e - bacterial canker; no influence on tree stability 
f - bacterial canker
g - fungal fruiting bodies; an influence on tree stability depending on fungal species
h - dry branch; if there are no contraindications, it should be left. It is possible to check whether or not it 
loses its mechanical resistance
i – bee-hive tree; do not remove branches with hollows 
j – dead branches, natural dead wood 
k - bird nests; do not remove
l – hung-up dead branch to be removed 
ł - mistletoe; mechanical load
m – dead wood indicating a problem with the flow of assimilates or root damage 
n – dead wood at the end of the leader indicating a problem with the flow of assimilates  
o – rogue branch; it takes over the role of the leader and exerts excessive pressure on the branch on 
which it grows 
p - holes in dead wood
r – witch’s broom caused by a bacterial infection; no influence on tree stability
s - foliar pests, i.e. insects that feed on leaves, some of which can cause allergies, e.g. brown-tail/ yello-
w-tail moth 
t - crack in the fork
u - cavity at the base of the trunk; important for karyophages
w - places where branches have broken off; can be left without any treatments  
x - sun scorchFi
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DIAGNOSTIC FEATURES OF ANTHROPOGENIC ORIGIN

a - severed root and assimilation shade
b - assimilation shade around the transverse wound hindering the flow of assimilates, the portal of entry  
c - superficial wound, less significant for tree stability
d – trace of improper pruning 
e - branch strangling 
f – traces left by tree climbers 
g - trace of pruning done with improper tools; the portal of entry 
h – dead wood resulting from a disease; a sign of problems with assimilate transport and root system  
i – branch stub; often causes a kind of assimilation shade
j - shoots from dormant buds grow on the stub and lead to the formation of a dangerous fork  
k - trace of pruning a branch that is too thick; wood decay
l - crack as a result of excessive branch loading 
ł - excessive limb reduction; many pruning wounds and poor load distribution 
m – wood decay in a place of pruning with offshoots 
n – trunk response to growth restriction
o – trunk growth restriction; here in the form of a kerb
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Recommendations

IV.

As a result of the inspection of trees that require certain treatments, either for the sake of public safety 
or other maintenance work, it is advisable to indicate the technology, urgency and periodicity of the 
recommended procedure (especially if it has to be done regularly).

There are many different methods and technologies (types of intervention) of performing treatments in the 
crown to choose from (e.g. pruning, cabling). In the case of finding diagnostic features whose significance 
cannot be determined during a tree inspection, but which might be important, it is necessary to perform 
a specialist tree assessment. It is a good idea to assign an urgency priority specific treatments because 
this will allow of optimal management and more flexible budgeting. The urgency of treatment may depend 
on the degree of risk identified. If data is entered into an electronic database, the date of submitting an 
application for performing a specific treatment should be entered there as well. 

In some cases, it is worth indicating time for repeating a given treatment. It is particularly important for 
procedures such as formative pruning, crown retrenchment pruning, removing or reducing the secondary 
crown, pollard pruning and cabling inspection.

Specialist assessment may include:

The rationale for requesting specialist assessments or examinations should be described in the inspection 
report. It is also necessary to indicate what they concern. Note that specific diagnostic tools (including 
calculators for calculating so-called safety factors) have their limitations and serve different assessment 
purposes, e.g.: a pulling test will not show wood decay in the trunk, whereas a drill or tomograph will not 
show how resistant the tree is to uprooting.

4.1.1. SPECIALIST VISUAL ASSESSMENT

A specialist visual assessment involves a detailed analysis and assessment of a tree or part of it by 
visual means, with the use of basic diagnostic tools (a mallet, an arborist probe, an increment borer, 
an endoscope, etc.). This assessment may also include results and interpretations of additional cal-
culations and simulations. The main difference between an inspection and a specialist assessment

1 – immediately

2 – very urgent

3 – moderately urgent

4 – not urgent

To carry out immediately

Within 1-3 months

Within 3-12 months

Within 6-24 months

Degree of urgency Time of carrying out a treatment 

4.1.  SPECIALIST TREE ASSESSMENT

• a detailed visual assessment, 
• a crown inspection,
• instrumental diagnostics,
• a detailed assessment of the habitat conditions, including the soil, 
• a specialist examination of the presence of associated species, 
• a biomechanical analysis and an assessment of tree stability,
• tree valuation,
• measurement of physiological parameters,
• phytopathological examinations, including mycological ones
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is that the former is shorter and more general. It also differs in the competencies required of the 
assessor – a specialist assessment should be carried out by someone who is an expert in this field.

4.1.2. INSTRUMENTAL ASSESSMENT 

A number of instruments are used in tree assessment to help provide additional information that allows 
for a more accurate diagnosis. Commonly used instruments include tomographs, resistance drills, strain 
gauges and others. It is important to remember that the measurement result alone does not allow for a 
safety assessment of the surrounding tree. For this purpose, expert interpretation of the obtained data 
is necessary. Invasive instrumental diagnosis methods should only be used when
evaluation of the tree is not possible using other methods.

4.1.2.1. PULLING TEST

A static load test (a pulling test) allows us to collect data on the stability of the tree in the ground and 
its resistance to breakage. It consists of the following steps: load analysis, measurement performance 
and data interpretation. When analysing the load, one has to determine potential forces acting on the 
tree. In order to do this, calculations are usually made based on photos and collected tree parameters 
(e.g. crown area, the central point of wind pressure). In the second step, one performs measurement that 
involves loading the tree in an artificial manner (that is, the rope stretched between the trunk and the 
anchoring point with the help of winch). In the final step, calculations are made on the basis of collected 
data and the obtained results are analysed in a detailed manner. The pulling test should be performed 
mainly on trees whose stability in the ground has weakened and therefore needs to be verified (e.g. due 
to significant wood decay in roots, excavation recently carried out in the vicinity of a tree, the occurrence 
of fungal fruiting bodies within the root system, etc.).

4.1.2.2. ACOUSTIC TOMOGRAPHY

The most common instrumental method used to analyse wood decay is acoustic tomography. This method 
involves measuring a series of acoustic velocities in the wood of a tree. The measurement is performed 
with dedicated acoustic wave sensors which should be driven into the wood (driving them only into the 
bark will distort the result). Typically, it is necessary to use 6 to 12 sensors. On the basis of the collected 
data, a computer program creates a tomogram (an image of the examined section). This method can be 
used to measure the extent of wood decay, defects and damage in limbs and branches. However, it also 
has some limitations – obstacles (e.g. included bark, cracks, overgrown old branches, root flares, etc.) or 
moisture content of the wood can significantly distort the image of the examined part. Special attention 
should be paid to irregularly shaped parts – in this case, it is necessary to give an exact measurement 
between the sensors to obtain a reliable result. In order to verify the correctness of the tomography 
measurement, it is possible to use a drill. On the basis of the tomogram obtained, it is not possible to 
determine the resistance of the trunk to breakage. It requires an expert analysis, for example, the use of 
calculators to obtain information about safety factors.

4.1.2.3. RESISTANCE DRILL

A resistance drill may be used in order to verify the previously carried out tests, for example, a tomo-
graphy. Measurement made on living wood leads to its damage, although to a lesser extent than when 
using an increment borer. Currently, there are different types of resistance drills available – they differ 
not only in appearance, weight and ergonomics, but also in measurement principles, accuracy and data 
recording. This method involves measuring the resistance of the wood when drilled with a thin drill bit 
(usually up to 3.5 mm in diameter). Thanks to that, it is possible to identify differences in wood density 
and changes caused by, for example, decay or cavities. Moreover, performing the measurement does not 
take a lot of time. However, it is necessary to mention that this method has significant limitations - the 
result only relates to the part of the tree being examined, and does not allow us to make conclusions 
about the condition of the whole tree. 
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4.1.3. CROWN INSPECTION

A crown inspection involves assessing the upper parts of the tree which are inaccessible or invisible from 
the ground level (crown assessment from the ground level using, for example, binoculars is not consi-
dered a specialist crown inspection). The inspection can be carried out using rope access techniques, a 
platform lift or ladder (in each case appropriate health and safety precautions should be followed), but 
tree climbing using rope access techniques allows of the most thorough assessment. Assessment in 
the crown is carried out by visual means, possibly with the use of simple tools. During the assessment, 
special attention should be paid to the following diagnostic features: the weakening of main forks, wood 
decay, hollows, cracks, the health of tree parts covered with e.g. mistletoe or ivy. In addition to the visual 
assessment as part of crown inspection, it may also be appropriate to carry out an additional examination 
of the extent of wood decay (e.g. using a tomography device or a resistance drill), take samples for further 
analysis and carry out a detailed assessment of growth increments, etc.

Maintaining safety in the surroundings of a tree should not just be about performing treatments. It is 
also wise to reduce the use of the area around the tree. To this end, a number of measures can be imple-
mented, including:

Another solution involves marking trees or wooded areas. Prohibitions and bans are common, but positive 
communication explaining the reason for limiting the use of a given area can be way more effective. For 
example, if there is a dead tree, it is a good idea to put up a sign informing about the purpose and the 
reason for the measures taken. At the same time, it is necessary to bear in mind that although marking 
can be a sign of care for safety, it does not exclude responsibility for damage caused by trees.

4.2.  CHANGE OF USE

• Relocation of objects which people usually sit on or stand nearby (e.g. street furniture, ben-
ches). This is often the easiest and cheapest way of limiting the use of the surroundings.

• If the amount of space allows that, it is possible to use tree fencing – low and made of ropes 
or wood, or more durable and higher constructions. Such a solution works well in city parks. 
Additionally, it is possible to perform mulching which not only improves soil condition, but 
also acts as a visual barrier, making people less likely to enter the area.

• In the case of valuable trees and where the space allows that, it is worth considering the 
rearrangement of footpaths. Such a solution works well in parks or forests.

• Temporary use restrictions can also be a very good solution to help limit use during poor 
weather conditions. Such solutions are used in fenced parks, national parks or other tourist 
destinations.

When trees display poor health, the main method to improve it is to improve habitat conditions. The most 
important maintenance treatments involve watering and mulching.

WATERING

In the case of new plantings, watering is necessary to allow trees to grow in their new location. As a rule, 
they have to be watered during the period of 2-3 years after planting, especially in dry weather. In the case 
of mature trees, watering should not be necessary unless there are significant changes in the habitat or 
there is damage to some of the roots.

4.3.  IMPROVING HABITAT CONDITIONS

A poster developed by the Arboricultural Association (UK) as part of a campaign to promote tree 
watering. It is a useful tool when communicating information about trees.
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Tree pruning is one of the most common procedures during which one removes living or dead parts 
of trees. In general, pruning should be kept to a minimum and should be recommended on the basis of 
diagnostic features found. Detailed guidelines for tree pruning are presented in the Standard for tree 
pruning and care which contains information on the extent of pruning, methods of branch removal, crown 
access techniques and determining the extent of pruning, time of pruning, etc. Below we present general 
information about pruning which should help tree inspectors issue proper recommendations.

Basic information about pruning that a tree inspector should know about:

4.4.  PRUNING 

• The process of pruning can be considered as finished when the wound is fully healed and 
overgrown by the tree. When cutting, we expose living wood tissue to air, whereas the tree 
closes the supply of air to the inner parts of the wood, thus preventing the occurrence of 
wood-decaying fungi (they need oxygen). This is the process called “compartmentalization 
of decay”, that is, restricting the oxygen supply to the living wood tissues.

• The size of wounds after pruning must be minimised and restricted to the parts of the tree 
where pruning is necessary.

• Treatments must be carried out in such a way that only the tissue of the part being removed 
is cut. Other parts of the tree should remain intact. 

• The size of the pruning wound should not exceed 5 cm (in the case of poor compartmentali-
zation of decay ) and 10 cm in diameter (in the case of good compartmentalization of decay).

• In the case of thicker branches and limbs (over 5-10 cm in diameter), it is worth considering 
leaving a stub. Generally, the removal of branches is not allowed. 

• If the tree is very mature/ancient or weak, the maximum pruning diameters should be even 
smaller to allow the wounds to overgrow.

In simple terms, we can assume that if there are branches or limbs in the crown that need pruning, then we 
will choose structural pruning A and assign a number depending on the tree growth stage. For example, 
if the inspection of a mature tree reveals the presence of dead branches and/or limbs in the crown that 
require pruning, then you have to choose treatment A3, or in the case of a young tree that is still in the 
process of forming its crown – treatment A1.
Another example is a mature roadside tree that is producing offshoots on the trunk that interfere with 
the road clearance. In this case, one should indicate treatment B3. If necessary, after indicating the type 
of pruning, it is possible to add a comment providing more details concerning a given recommendation.

The current standards are based on a slightly different approach to trees than in the past. Until now, the 
names of treatments mostly referred to the reasons why they were carried out. Previously performed 
treatments such as “technical pruning”, “natural pruning”, “care pruning” or “clearance pruning” were 
replaced by “structural pruning”, “lateral pruning” and “apical pruning” which refer to the area in the crown 
of the tree. Both the Polish Standard for tree pruning and care and the European Tree Pruning Standard 
follow the same guidelines.

Below we present a system of pruning including the purpose of each treatment, branches to be pruned, 
stages of tree growth (from young to mature), and also a category of destroyed tress. The system of pru-
ning does not include ancient and veteran trees because these usually need an individual and specialist 
assessment, as well as individually planned and carried out treatments (e.g. by someone with VETCert 
qualifications).

MULCHING

Mulching is a tree care treatment which involves spreading a layer of woodchips or composted bark (or a 
mixture of both), and has a positive influence on both older and newly planted trees. Moreover, it is also 
beneficial for the habitat around the tree as it helps to maintain proper water content, lowers maximum 
soil temperatures, supresses weed growth, intensifies the development of beneficial soil flora and fauna, 
increases root density and mycorrhiza activity, reduces soil compaction levels, and releases nutrients 
into the soil.
When recommending mulching, it is worth indicating the area where it should be done. Ideally, it should 
cover the range of the root system. Before mulching, the soil should be prepared in a suitable way, inclu-
ding the removal of any trash or waste. In most cases, it is enough to apply a layer of 5-10 cm. It should 
be remembered, however, that it cannot cover the trunk.

A – structural 

B – lateral

C – apical

A1 A2

B2

A3

B3

C3

A4

B4

C4

Types 
of pruning

1 – young 
trees 

2 – semi-mature 
trees

3 – mature 
trees 

4 – damaged 
trees 
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A
 –

 s
tr

uc
tu

ra
l p

ru
ni

ng

Forming a proper struc-
ture of the permanent 
crown and adjusting it 
to the road clearance  

• competing leaders 
• the thickest 

branches in the 
temporary crown 

• branches with 
weakened forks 

• offshoots on 
the trunk 

• damaged or 
broken branches 

• dry or dead 
branches 

• competing leaders 
• branches with 

weakened forks 
• offshoots on the trunk 
• damaged or bro-

ken branches 
• dry or dead branches 

• mechanically weake-
ned branches (weak 
forks, rogue or 
damaged branches)

• offshoots in the 
inner parts of the 
crown SHOULD 
REMAIN INTACT 

• dry or dead branches 
should be examined 
and removed if their 
stability is weakened 
(note: species-spe-
cific characteristic) 

Formative pruning carried 
out on a permanent crown 
in order to maintain its 
balanced structure with 
respect to species and 
variety characteristics 

Maintaining a balanced 
and stable crown structure 
with respect to species 
and variety characteri-
stics, and maintaining the 
risk of tree surroundings 
at an acceptable level

Purpose 

Types of 
branches 

pruned 

1 – young trees 2 – semi-mature trees 3 – mature trees 

B 
– 

la
te

ra
l p

ru
ni

ng

• mechanically weakened branches (weak forks, rogue, broken 
or destroyed branches)

• branches interfering with infrastructure 
• branches entering the road clearance 
• dry or dead branches 

Maintaining balanced and 
stable structure of the crown 
through improving stability 
(asymmetry, unstable or rogue 
branches) and reducing con-
flicts with infrastructure

Maintaining balanced and stable struc-
ture of the crown through improving  
stability (asymmetry, unstable or rogue 
branches) and reducing conflicts with 
infrastructure. At this growth stage, 
the removal of branches might be dif-
ficult, therefore the treatment often 
involves the reduction of the defect. 

Purpose 

Types of 
branches 

pruned 

2 – semi-mature trees 3 – mature trees 

4.4.2. LATERAL PRUNING

Lateral pruning can be carried out only in the peripheral lateral and lower parts of the crown. The main task 
is to improve tree stability (e.g. crown asymmetry, rogue branches), reduce conflicts with infrastructure 
and maintain proper road clearance. The treatment may be performed on semi-mature and mature trees 
Pruning of the top part of the tree crown is not allowed.

C
 –

 a
pi

ca
l p

ru
ni

ng

• apical branches whose removing or pruning is dictated by the need 
to shorter the crown of the tree.

An exceptional type of intervention which must always be associated 
 with the need of restoring tree stability, and also properly justified (instrumental 
diagnostics, SIA, WLA, TreeCalc). The treatment should not be carried 
out together with other type of pruning. 

Purpose

Types of 
branches 

pruned

3 – mature trees 

4.4.3. APICAL PRUNING

Performed in the top parts of the crown, apical pruning is the only treatment which may change the height 
of the tree. Usually, the necessity of carrying out this type of pruning results from the weakened stability 
and vitality of the tree. It has irreversible effects on the structure of the crown and the functioning of 
the tree, therefore alternative solutions should always be taken into consideration before making a final 
decision. The reduction of tree height should take place in several stages.

Pruning in this crown area should be part of a long-term tree care plan. After the treatment, the tree sho-
uld undergo an assessment 5 years after the first procedure at the latest. If the extent of crown pruning 
can be reduced by using other techniques (e.g. mechanical reinforcement), these should be taken into 
consideration. Note that apical pruning should not be performed together with the pruning of lower parts 
of the tree (that is, at the same time or within short intervals).

4.4.1. STRUCTURAL PRUNING

This type of pruning is carried out on the whole crown, except for the main leader(s), in order to develop or 
improve the crown structure of the tree. The main task is to eliminate branches with potentially weakened 
stability. It may be performed on young and mature trees. Pruning of the top part of the crown is not allowed.
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Mechanical reinforcement is supposed to stabilise and/or support trees or parts of trees. In the case of 
young trees, this role is played by stakes which are driven in the ground next to the newly planted trees. 
Stakes are a very common but also temporary solution, and they should be removed 2-3 years after planting. 
In the case of inspection of young trees, it might be necessary to remove or, if damaged, to repair them.

4.5.  MECHANICAL SUPPORT SYSTEMS

In the case of mature trees, mechanical reinforcement is used due to e.g. weakened forks, cracks or other 
types of damage. During a tree inspection, an inspector mostly recommends cabling for weakened forks. 
The purpose of this reinforcement is to protect parts of the crown, including the trunk and limbs, from 
uncontrolled breaking and falling. The most frequently installed cabling system is the dynamic one which 
allows branches to move freely, and when they get closer to their elasticity limit, cables take over the load 
in a smooth manner (cables can stretch up to 5-25%). The method of installing dynamic cabling makes it 
possible for the tree to grow in a natural way, without the risk of the cables becoming too tight and strangling 
it. In most cases, the cabling system is installed at the height of 2/3 of the protected fork. If there is already 
a break or partial split, it is possible to secure part of the tree by installing static cabling closer to the fork.  
When recommending the use of cabling, it is necessary to point out the following details:

 

Other types of mechanical reinforcement, such as bracing, supports or static cabling, are also used. These, 
however, require a more detailed/specialist assessment prior to using them.

Complete tree removal should always be the final choice. Trees should be kept as long as reasonably 
possible. No young planting can compensate for the value of a mature tree that is lost. Sometimes people 
simply do not like a given tree growing in a particular place, or claim it is a nuisance for them. Even though 
tree removal seems to be the best and the quickest solution, it is the job of tree inspectors to fairly assess 
the tree and to choose possibly best methods taking into account the value of the tree, even a dead one. 

Taking into consideration the value and scope of ecosystem services provided by trees, they should not 
be cut and removed due to:

If all possibilities of preserving a given tree have been exhausted and its removal is necessary, then it is 
worth pointing out a few details to help implement the recommendations:

It can be a very good solution to leave reduced trees or their trunks for decomposition.

4.6.  TREE REMOVAL

• the part of the tree that needs to be secured with cabling, e.g. a specific branch or fork (give 
the exact location to avoid misunderstandings),

• the diameter of the parts to be secured measured at their base. This information is important 
when choosing cabling capacity.

• shading (limited access to daylight), 
• poor television or radio reception,
• leaf and fruit drop,
• pollen (an allergic nuisance),
• alleged dampness in the walls of buildings and structures.

• whether felling can be carried out from ground level or whether sectioning is necessary
• whether the stump of a removed tree can be left or needs grinding.

The stakes next to this tree no longer serve their purpose and should be immediately removed. They 
rub against the trunk causing its damage, just like the straps which strangle it.
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Assessment interval

V.

An assessment interval defines the period between tree inspections. For most trees around which the 
area is frequently used it is reasonable to carry out regular assessments. Usually, the assessment interval 
is 1-5 years, depending on the health of the tree, the use of the surrounding area, habitat conditions and 
the age of the tree. Younger trees that are in good health can be assessed less frequently, but trees 
growing in a highly sensitive environment (that is, frequently used) should be assessed more often, for 
example, ever 1-2 years. It is also a good idea to assess a given tree at different times of the year – in the 
case of deciduous trees, different features and characteristics can be visible depending on the presence 
of foliage (or its lack). Secondly, fungi with perishable, single-season fruiting bodies are easier to spot 
when you take a look at the tree in different seasons. Therefore, it is worth setting assessment intervals 
expressed in an uneven number of quarters, for example, 3 or 5. 
Regardless of the interval of the standard assessment, it is recommended that the area around the tree be 
inspected after a strong gale or heavy snowfall to check whether any damage has occurred. An example 
of a tree inspection table indicating the inspection interval is shown below. Mature and semi-mature trees 
whose stability and health are weakened should be inspected once a year. However, if the tree is young, 
in good health and stable, it is possible to extend assessment intervals to 3-5 years.

Norway maple

Norway maple

Field maple

Black poplar

Black poplar

Pedunculate oak

Norway maple

Black poplar

Black poplar

Common hawthorn

Balsam poplar

Pedunculate oak

'Globosum' Norway Maple

Rowan

1

2

3

4

5

6

7

8

9

10

11

12

13

14

3

3

3

3

4

2

2

2

2

2

2

2

2

2

3

3

2

3

2

3

2

2

3

2

3

2

2

2

2019

2019

2019

2019

2019

2019

2019

2019

2019

2019

2019

2019

2019

2019

2020

2020

2020

2020

2020

2021

2021

2021

2021

2021

2021

2021

2022

2022

Stability assessment:
1 – very good; 2 – good; 3 – weakened; 4 – severely weakened; 5 – critical 
Health assessment:
1 – very good; 2 – good; 3 – weakened; 4 – severely weakened; 5 – critical 

Table 7: An example of a list with assessment intervals for trees inspected in 2019.

No. Name of species Stability Health First 
inspection

Subsequent 
inspection 
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Inspection report

VI.

After a tree inspection, all conclusions and recommendations should be communicated to the manager 
responsible for the tree. Below we present an example of a tree inspection form which can be used freely 
and modified as needed. All data included there is described in this manual. On the website of the Instytut 
Drzewa (www.instytut-drzewa.pl) there are forms in pdf and Word available for download, and also a file 
allowing the user to adapt them to databases.

A tree inspection report is usually done in writing, although collecting data in electronic databases is 
becoming definitely more popular than preparing paper documentation. Whatever form result presentation 
takes, it should be comprehensible, clear and concise. If any specialist terms are used, they should be 
explained properly, so that the ordering party can easily understand the content. More information about 
documenting a tree assessment in a proper way can be found in Documentation in tree assessment in 
the Tree Assessor series.

Below we present a few examples of tree assessments and completed tree inspection forms.
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OPIOPISSycamore Acer pseudoplatanus

The tree grows alongside a local road. Although it grew in one line with other trees in the past, the 
neighbouring trees were removed, and the tree grows there alone now. It has a full, primary crown, 
and shows good vitality.  No significant features affecting the stability and health of the tree have 
been identified. There are some small dry branches in the crown and few wounds after removing 
broken tree parts. The tree does not require any further examination or specialist assessment. Also, 
there is no need to carry out any work.
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OPIOPISSmall-leaved lime Tilia cordata

The tree grows alongside a voivodship road and displays several diagnostic features:

RECOMMENDATIONS: The tree was in critical condition and needed to be removed immediately. 
Due to the critical stability of the tree, the manager was informed about the situation, and a meeting 
with a tree inspector was arranged. During the tree inspection, the inspector recommended imme-
diate tree removal. 

However, the tree was not removed and several weeks later, during windy weather, its trunk broke..

• On the trunk it is possible to notice fruiting bodies of the tinder fungus (Fomes fomentarius) 
growing at different heights (approx. 2 m, 4 m, 6 m) and on different sides of the trunk. The 
first fungal fruiting bodies had appeared there two years before the first tree inspection was 
carried out, and after some time it was possible to see new ones. Taking into account the 
specificity of the tree and the fungus, and the prevalence of fungal fruiting bodies, it can be 
concluded from the visual assessment that the extent of the decay in the tree is serious. The 
fungal fruiting bodies are visible from the road, which means that the manager performing 
the area inspection was able to see them, but ignored them.

• On the trunk it is possible to notice a longitudinal crack which is approximately 4 m long and 
runs from the base of the trunk upwards. There was extensive wood decay in the trunk, and 
the arborist probe could be driven into the trunk without much resistance. 

• Around the tree it is possible to notice its mechanically damaged roots.
• In the upper part of the crown there are numerous dead branches and limbs. The main crown 

is mostly dead. There are some living branches growing beneath, but the vitality of the tree 
is severely weakened. The try seems to be dying.
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OPIOPISEuropean ash Fraxinus excelsior

The tree grows alongside a municipal road. It is part of an already thinned alley of ash trees. On the 
tree several significant diagnostic features have been found:

RECOMMENDATIONS: Due to the presence of numerous diagnostic features on the trunk and 
crown, the tree was indicated for a specialist assessment. A tomography scan of the trunk in the 
area of the fungal fruiting bodies was recommended to check the extent of decay. In addition, it was 
recommended that the crown be checked for cavities and wood decay in the upper parts of the tree.

• Fruiting bodies of Inonotus hispidus were visible on the tree in the period of June-August, 
and they were located at different heights (about 1,5 m, 4 m, 7 m and 9 m). Since fungal 
fruiting bodies occupied a large proportion of the trunk length, it means that wood decay 
is also considerable. 

• Up to the height of about 6 m there are wounds after former pruning cuts. They are large, 
and during the assessment it was found that many of them had already turned into cavities. 
Apparently, many of the pruning cuts were too extensive, and also performed too late. Around 
the wounds, there was no wound wood, which means that the tree was too weak to respond 
to the weakening in a proper way. 

• In the upper part of the trunk and limbs, and on different sides, it is possible to see at least 
4 hollows made by woodpeckers. This is additional evidence of wood decay. 

• On a windy day in late summer, the tree lost several major limbs that broke off right next to 
the hollows.

• The tree has poor vitality. It has lost majority of its crown, and it is possible to notice dead 
limbs and branches.
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Annexes

VII.

7.1.  ANNEX 1
SPECIES SPECIFIC APPROACH IN TREE INSPECTION

Trees are different. They have different responses to environmental changes, different wood structure, 
physiology and strategies of functioning.  Therefore, when assessing trees, it is important to know the 
specificity of a given tree species. This will allow you to interpret the observed features and characteri-
stics in a proper manner.

The better the tree transports water and keeps its tissues intact, the more resilient it is. Any damage 
that exposes the tissues leads to a loss of assimilate transport and allows access of air. Naturally, such 
conditions are perfect for the development of fungi. In order to prevent that, sapwood begins the pro-
cess of compartmentalization of decay (see Basics of biology, ecology and biomechanics within the Tree 
Assessor series), in which tissues are protected from air. Interestingly, specific tree species differ in terms 
of sapwood resilience and the ability to carry out this process.

Information about tree species is crucial for the evaluation of sapwood resilience, but what needs to be 
assessed in the first place is tree vitality. Tree vitality is an aspect which largely determines whether a 
given tree is able to maintain conductivity, that is, whether it is able to prevent sapwood from getting in 
contact with air.

Heartwood is the inner (older) part of the wood. Interestingly, different tree species vary in terms of the 
resilience and durability of inner wood tissues. Among the most durable ones are the so-called “heartwood 
species”- native oaks, walnuts, black locust, pines, larches and yews. Their heartwood is clearly discoloured, 
which is due to the presence of preservatives (tannins, gums, resins). They make the heartwood more 
durable and slow down the process of decaying, and sometimes only species that specialise in heartwood 
decomposing are able to destroy it (e.g. sulphur polypore which decomposes oak heartwood). In many 
cases, the growth of sapwood, which eventually becomes heartwood, allows of long growth of trees that 
may even take centuries.

Trees that do not produce heartwood have poorer resistance to damage and decay in wounds. Therefore, 
when performing a tree assessment and forecasting further wood decay, it is necessary to refer to tree 
species and the resilience of wood tissues. Exposing non-functional tissues to air may lead to decay of 
sapwood from the inside, which, in turn, is likely to the transport of water in the tree.

Below we present a summary of typical species characteristics which was made on the basis of the 
available literature.
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There are two naturally occurring tree species in Poland – the silver birch (B. pendula/verrucosa), which 
prefers dry and sandy sites, and which is usually referred to a ‘weeping birch’, and the moor birch (B. 
pubescens), which is most often found in damp sites, even in peat bogs. Both are pioneer in nature and 
are short-lived (80-100 years).

Birches do not produce real heartwood, and their compartmentalization of decay is rather poor.  As pio-
neer and short-lived trees, birches lack the mechanisms to resist fungal infestation for long. They also 
poorly adapt to sudden changes in habitat conditions, and in response to them they usually die.  Only 
young trees have the ability to produce adventitious shoots, which deteriorates over time. In response to 
drought, some leaves turn yellow, die and fall, leading to thinning of the crown from the inside. A similar 
response can be observed in the case of root flooding.

CHARACTERISTICS

Silver birch 

Birch polypore  
Fomitopsis betulia, 
Inonotus obliquus, 

tinder fungus  
Fomes fomentarius,

brittle cinder  
Kretzschmaria deusta, 
Armillaria Armillaria sp.

poor 

does not tolerate shading 
sensitive to drought 
sensitive to flooding  

no heartwood 
low resistance 

mycorrhizal fungi
wood decaying fungi

invertebrates
lichens

short-lived tree

poor 

mistletoe 
dead branches 

Rust of birch   
Melampsoridium betulinum

Black spot  
Marssonina betulae

Betula pendula Betulaceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

COMPARTMENTALIZATION 

RATE 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Betula pendula Silver birch
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European beech 

giant polypore 
(Meripilus giganteus),

brittle cinder  
(Kretzschmaria deusta),

tinder fungus   
(Fomes fomentarius),

Ganoderma Ganoderma sp.

very good

tolerates shading
moderately sensitive 

to drought 
sensitive to flooding 

The beech, as an Atlantic tree species, reaches the eastern limit of its range in Poland - it can be found 
in the west, in the north-west (in the area of influence of marine climate) and in the south, in the area 
of uplands and mountains. A beech tree can live up to 250-300 years, although for its red variety it is 
sometimes only 150 years. Its relatively shallow root system is sensitive to drought and soil compaction. 
Its thin bark makes it susceptible to sun scorch. It has low tolerance for construction damage such as 
excavation, soil compaction or new paving in the root zone. It does not produce heartwood, but can carry 
out good compartmentalization, and as long as the tree is alive, it is relatively resistant to decay by fungi. 
It tolerates pruning fairly well (especially young trees) and can also be grown and pollarded like a hedge. 
The ability to produce offshoots is very good, but decreases significantly with age. A mature tree does 
not tolerate the removal of thick branches.

false heartwood /
moderate resistance 

mycorrhizal fungi
wood decaying fungi

invertebrates
lichens

long-lived tree 

very good

sun scorch 
weak fork

included bark 

Beech woolly aphid  
(Phyllaphis fagi),

Beech scale 
(Cryptococcus fagisuga),

Neonectria coccinea,
Phytophthora diseases 

(Phytophtora)

SPECIES

MAIN FUNGAL SPECIES 

COMPARTMENTALIZATION 

RATE 

HABITAT REQUIREMENTS 

CHARACTERISTICS

ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

LATIN NAME FAMILY

Fagus sylvatica Fagaceae
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Fagus sylvatica European beech 
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The northern red oak (Q. rubra) and swamp Spanish oak (Q. palustris) are two exotic oak varieties from 
North America. Although the northern red oak grows faster and has lower habitat requirements, it only 
lives up to 150 years and is less resistant to decay caused by fungi. It has poor compartmentalization 
of decay, which means that it is less resistant to pruning and wounds. It is less tolerant of construction 
work carried out nearby, soil compaction and new paving in the root zone. Its heartwood is perishable, 
but the ability to produces offshoots is moderate. The tree does not tolerate removing thick branches.

CHARACTERISTICS

Northern red oak  

Sulphur polypore 
(Laetiporus sulphureus),
Ganoderma adspersum,
Ganoderma resinaceum

poor 

tolerates shading moderately 
moderately sensitive 

to drought 
sensitive to flooding  

discoloured heartwood 
poor resistance 

wood-decaying fungi moderately-lived tree 

moderate 

weak forks 
dead limbs and branches 

cavities and hollows 
offshoots 

-

Quercus rubra Fagaceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Quercus rubra Northern red oak  
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In Poland, there are two important oak species – the pedunculate oak (Q. robur) and the sessile oak (Q. 
petraea), which also have many transitional varieties. In general, the pedunculate oak prefers moist sites 
and often grows in river valleys, while the sessile oak tolerates lighter and drier soils. When referring to 
“the oak” or “oak trees”, we usually have those two native species in mind. Interestingly, the oak is one of 
the most long-lived tree species in our environment.  It is quite common to encounter trees that are over 
300 years old, and some of them can live for more than a half a millennium (usually pedunculate oaks). 
The oak has hard and durable wood, which can be attributed to two factors. First of all, its extensive 
heartwood is well impregnated with phenolic substances and takes up almost the entire inner part of the 
trunk except for a few remaining offshoots. Secondly, its sapwood is well equipped with active defence 
mechanisms and carries out the process of decay compartmentalization in an effective manner. Water 
is transported mainly in the early wood of the last growth ring , which is why oak trees foliate in spring 
quite late, after the first vessels have been formed. There is another important aspect connected with 
this fact – even with almost complete decay of the trunk, an oak tree is able to preserve the full vitality of 
its crown thanks to an adequate water supply from the last growth ring. Therefore, it is possible to see a 
healthy-looking tree that is completely empty inside. Well-impregnated oak heartwood has its own special  
inhabitants – the sulphur polypore, the beefsteak polypore and the oak mazegill. A sign of a significant 
regenerative ability of oak tress is their ability to produce adventitious shoots.

CHARACTERISTICS

Pedunculate oak

Fomitiporia robusta,
sulphur polypore 

(Laetiporus sulphureus),
Beefsteak polypore 
(Fistulina hepatica),

oak bracket  
 (Inonotus dryadeus),

Ganoderma sp.

very good

shade-intolerant
moderately drought-sensitive  

moderately flood-sensitive

durable and discoloured 
heartwood, high resistance 

mycorrhizal fungi
wood-decaying fungi 

invertebrates (especially osmo-
derma eremita and great 

capricorn beetle), bats, lichens

long

very good

weak forks 
dead limbs and branches 

cavities and hollows 

Oak powdery mildew 
(Microsphaera alphitoides),

Beech scale 
 (Cryptococcus fagisuga),
Phytophthora diseases, 

gypsy moth  
(Lymantria dispar),
sudden oak death,

 oak processionary moth 
(Thaumetopoea processionea)

Quercus robur Fagaceae
SPECIES LATIN NAME FAMILY

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

WYMOGI SIEDLISKOWE ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Quercus robur Pedunculate oak 
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The most common species of this tree in Poland is the native ash (F. excelsior), but it is also possible to 
encounter the green ash (F. pennsylvanica) and the white ash (F. americana) that come from the eastern 
part of North America. The ash is a riparian tree growing in a forested or wooded area of land adjacent to 
a body of water, which means that it prefers moist and fresh soils. However, it is able to adapt to different 
conditions. Ash trees usually live no more than 200 years. Ash wood is hard and flexible, but relatively 
susceptible to decay. As in the case of oaks, here water is also transported only in early wood, due to 
which trees foliate quite late. There are some cases of sudden green branch drop, especially in summer. 
In recent years, ash trees have suffered from shoot dieback disease.

CHARACTERISTICS

Jesion wyniosły

shaggy bracket  
(Inonotus hispidus),

dryad's saddle 
 (Cerioporus squamosus),

Ganoderma sp.

poor 

shade-tolerant
moderately drought-sensitive  

flood-sensitive

no heartwood 
poor resistance 

Mycorrhizal fungi
Wood-decaying fungi 

Invertebrates
Lichens

long

very good 

rogue branches 
dead branches and limbs 

cavities and hollows 

ash dieback 
 (Hymenoscyphus fraxineus),

bacterial canker 
 (Pseudomonas savastanoi  

pv. fraxini), 
canker caused by 
Nectria ditissima

Fraxinus excelsior
SPECIES LATIN NAME FAMILY

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

Oleaceae

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Fraxinus excelsior European ash
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The horse chestnut (A. hippocastanum) comes from the northern Balkans, but has been growing in 
Central Europe for several centuries. Besides this species, it is also possible to see the red horse chest-
nut (A. xcarnea) with pink flowers and sometimes the yellow horse chestnut from North America. The 
chestnut does not have any special requirements when it comes to soil, and can live up to 200 years. It 
has no heartwood, and its compartmentalization of decay is rather poor. The wood can discolour easily 
(the so-called false heartwood) due to wounds and branch pruning, and then becomes decomposed by 
fungi. In horse chestnut trees, rogue branches need to be checked for cracks, which is not always easy 
because the bark is uneven and often covered with stretch marks.

CHARACTERISTICS

Horse chestnut 

dryad's saddle 
 (Cerioporus squamosus),

oyster mushroom 
(Pleurotus ostreatus), 
Rigidoporus ulmarius,

Ganoderma sp.

poor

moderately shade-tolerant 
moderately drought-sensitive 

moderately flood-sensitive

no heartwood 
poor resistance 

mycorrhizal fungi
invertebrates

pollinators

short

moderate

rogue branches 
weak forks 

wounds after pruning 
sun scorch  

leaf blotch disease  
(Guignardia aesculi),

horse-chestnut leaf miner  
 (Cameraria ohridella),

verticillium wilt (Verticillium sp.,)
phytophthora disease 

(Phytophtora sp.)

Aesculus hippocastanum Hippocastanaceae 
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS
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Aesculus hippocastanum Horse chestnut 
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Maples are popular trees which you can often see in Polish cities, villages and also alongside roads. Of 
the native species, the most common is the Norway maple (A. platanoides), whereas the sycamore (A. 
pseudoplatanus) and the field maple (A. campestre) can be encountered less frequently.  When it comes 
to numerous exotic species, it is possible to see the ash-leaved maple (A. negundo) that comes from 
the eastern part of North America and is currently considered an invasive species. The silver maple (A. 
saccharinum), often planted in parks and along streets, also comes from North America. The maples that 
grow in Poland are generally medium-sized trees that do not live too long (around 150 years). When they 
become mature, they have a poor ability to produce secondary shoots. The sycamore lives the longest  
(approx. 400 years), and it also has a greater ability to produce secondary shoots. Maples do not have 
heartwood and their compartmentalization of decay is rather poor (except for the sycamore and field 
maple which can do it better).

CHARAKTERYSTYKA

Norway maple 

Armillaria sp.,
oyster mushroom 

(Pleurotus ostreatus),
brittle cinder 

(Kretzschmaria deusta),
dryad's saddle (Cerioporus 

squamosus),
Ganoderma sp.

sycamore, field maple – 
very good, Norway maple, 

silver maple – poor 

shade-tolerant
moderately drought- sensitive 

moderately flood-sensitive

no heartwood 
poor resistance 

mycorrhizal fungi
invertebrates

pollinators
lichens 

moderate 

moderate 

rogue branches 
weak forks 

exudates on the trunk 
sun scorch 

cavities and hollows 

Mildew (Uncinula sp.;
Phyllactinia sp.),

Tar spot (Rhytisma acerinum),
Verticillium wilt (Verticillium sp.),
Coral spot (Nectria cinnabarina)

Acer sp. Aceraceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Acer platanoides Norway maple Sycamore klon jawor
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In Poland, lime trees are represented by two native species – the more common small-leaved lime (T. cor-
data) and the rarer broad-leaved lime (T. platyphyllos). Apart from these two, there are numerous hybrid 
and cultivated varieties such as the Crimean lime (T. xeuchlora) or silver lime (T. tomentosa). Lime trees 
are tolerant of habitat conditions and environmental pollution (especially some of their varieties). They 
have fairly soft wood but strong compartmentalization of decay. They do not produce any heartwood 
(sometimes only false heartwood). Lime trees have a very good ability to regenerate and are able to produce 
offshoots all around the tree. They usually live 250-300 years, although some trees may live much longer.

CHARACTERISTICS

Lime tree 

Armillaria sp.,
oyster mushroom 

(Pleurotus ostreatus),
brittle cinder 

(Kretzschmaria deusta),
tinder fungus (Fomes 

fomentarius),
dryad's saddle (Cerioporus 

squamosus),
Ganoderma sp.

European lime – very good 
American lime – very poor 

shade -tolerant
moderately drought-sensitive 

flood-sensitive

no heartwood 
poor resistance 

mycorrhizal fungi
wood-decaying fungi 

invertebrates
pollinators

lichens

long

very good 

mistletoe 
cavities 

weak forks 
dead branches and limbs 

cavities and hollows 

Eotetranychus tiliargm,
Caliroa annulipes,

Verticillium wilt (Verticillium sp.)

Tilia sp. Tiliaceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Tilia cordata Small-leaved lime Tilia platyphyllos Large-leaved lime  
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Plane trees are more numerous in the west and north-west of Poland, but in the rest of the country, 
due to the warming climate, it is possible to plant them, too. The most common is the London plane (P. 
xhispanica), which is probably a hybrid of eastern and western plane varieties. The tree can reach an age 
of 250-300 years and a large size without difficulty. It is known for its vitality and resistance to harsh 
habitats and stresses of the urban environment. The tree does not produce any heartwood but its com-
partmentalization and resistance to fungal infections are sufficient.  It tolerates well the pruning of thinner 
branches, which is why it is sometimes grown in shaped forms. Older specimens have characteristic folds 
and patches on the bark surface. Plane trees produce  adventitious roots that do need not be a symptom 
of a root system problem.

CHARACTERISTICS

London plane  

Fomitiporia punctata,
shaggy bracket 

(Inonotus hispidus),
Perenniporia fraxinea,

Ganoderma sp.

very good

moderately shade-tolerant
moderately drought-sensitive 

moderately flood-sensitive

no heartwood
moderate resistance

mycorrhizal fungi long

moderate

rogue branches 
dead branches and limbs 

cavities and hollows 

massaria  
(Massaria platani),

canker (Apiognomonia veneta),
canker stain of plane 
(Ceratocystis platani)

Platanus xhispanica Platanaceae
SPECIES LATIN NAME FAMILY

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Platanus xhispanica London plane 
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Robinia pseudoacacia, or the black locust, is usually referred to as ‘acacia’, which is not the correct name. 
The name ‘Robinia’ comes from Jean Robin, a French botanist, who brought this species to France in 
1601. Widespread and common throughout Europe, in Hungary it makes up 20% of the forests. The black 
locust lives to be 100 or 150 years old, although there are specimens that reach the age of 250 years old. 
This species is often found in dry and warm areas, including roadside wooded areas and even fields. It 
secretes a lot of nectar, it prefers light, and it is sensitive to flooding. Its wood is hard and durable, and 
also resistant to decay caused by fungi. Mature black locust trees have clearly visible cambial columns, 
which sometimes makes a specialist assessment more difficult (e.g. carrying out CT). With the exception 
of the flowers, all parts of the Robinia pseudoacacia are toxic.

CHARACTERISTICS

Black locust

Armillaria sp.,
sulphur polypore 

(Laetiporus sulphurous),
Perenniporia fraxinea,

shaggy scalycap 
(Pholiota squarrosa)

very good

shade-intolerant 
drought-tolerant 
flood-sensitive

discoloured heartwood 
very good resistance 

mycorrhizal fungi 
pollinators

moderate

very good

offshoots on the trunk 
cambial columns 

weak forks 
dead branches and limbs 

mistletoe 

Phyllonorycter robiniella

Robinia pseudoacacia Fabaceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 
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Robinia pseudoacacia Black locust 
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Native poplars include the black poplar (P. nigra), the silver poplar (P. alba), the aspen (P. tremula) and 
the grey poplar (P. xcanescens – a hybrid between silver and aspen varieties). The most common and 
widespread poplar varieties include the Italica (P. nigra var. italica), the Canadian poplar (P. xcanadensis), 
the balsam poplar (P. balsamifera) and the Berlin poplar (P. xberolinensis). Distinguishing the numerous 
species and varieties of poplar trees is not easy. While native black and silver poplars can live more than 
200 years, aspens and hybrid poplar varieties are rather short-lived trees (60-80 years). Poplars have 
a tendency to develop massive and far-reaching branches that cause problems when the tree ages, 
especially since the wood is relatively light and not very durable. They are also known for their expansive 
shallow-growing roots, from which new trees often grow. In Poland, a large number of different poplar 
varieties were planted in the 1950-1970s, often without any awareness of how tall they could grow. Today 
most of them are losing their stability. Poplars do not produce heartwood (only false heartwood), and their 
compartmentalization of decay and resistance to fungi are rather poor. The common practice of pruning 
their limbs leads to the death of trees in the next growing season. Moreover, it accelerates the process of 
wood colonisation by fungi which, in turn, has a negative impact on safety around the tree.

CHARACTERISTICS

Poplar

Armillaria sp.,
Tinder fungus (Fomes 

fomentarius),
Pholiota destruens,

Ganoderma sp.,
dryad's saddle (Cerioporus 

squamosus)

poor

shade-tolerant 
moderately drought-sensitive  

flood-sensitive

no heartwood. poor resistance 

invertebrates 
wood-decaying fungi 

native – moderate 
hybrid – short 

very good

mistletoe 
rogue branches 

wounds after pruning 
and pollarding 

offshoots 
dead branches and limbs 

canker (Marssonina brunrea),
Pollaccia radiosa,

rust (Melampsora sp.),
Cryptodiaporthe populea,

hornet moth (Sesia apiformis)

Populus sp. Salicaceae 
SPECIES LATIN NAME FAMILY

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 

Fi
g.

 b
y 

Ja
ku

b 
Jó

ze
fc

zu
k

Populus alba Silver poplar Populus xcanadensis Canadian poplar 
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In Poland, there are about 30 species of trees and shrubs of the Salix genus. The two main ones include 
Salix fragilis and Salix alba. They have similar characteristics and diagnostic features.  They are pioneer, 
light-demanding, fast-growing and short-lived (up to 80-100 years) trees. The wood is soft and not parti-
cularly durable, which is why large willows lose their branches relatively easily in strong winds. The willow 
does not produce heartwood – sometimes it is possible to observe discolouration (false heartwood) which 
may lead to decay. The tree has poor compartmentalization and is sensitive to wounds. As a light-deman-
ding species, the willow produces a lot of dead branches due to shading in the lower part of the crown. 
Dead branches are quickly decomposed by fungi, which means that they should be removed as soon as 
possible, especially in places frequently visited by people. The willow also produces adventitious shoots 
- this feature has been used for timber production by pollarding the trees. The shoots are pruned every 
1-3 years, without damaging the trunk or, in fact, the pollarded form of the crown which has developed 
over the years. If a willow is not properly pruned and its shoots grow the size of thick limbs, the tree is at 
risk of breaking, especially since old willows often have wood decay and cavities inside. This is why the 
willow, like any other tree whose branches have been removed, needs to be pruned on a regular basis. 
Of course, do not confuse pruning with removing the whole crown by cutting off the trunk and limbs. 
Regular pruning should be carried out from the moment the tree is young, giving the root system eno-
ugh time to adapt to the systematically reduced crown. No damage should be done to the trunk, and no 
decay-sensitive tissues should be exposed. However, if the tree is topped (the whole crown is removed), 
the balance between the underground and the aboveground part of the tree is disturbed, causing some 
of the roots to die. The exposed tissues of the trunk and limbs become infested with fungi which are able 
to decompose wood very quickly . This process often leads to the death of the tree, or at least to its life 
being significantly shortened.

CHARACTERISTICS

Willow

Armillaria sp.,
sulphur polypore 

(Laetiporus sulphurous),
Willow bracket 

(Phellinus igniarius)

poor

shade-intolerant 
drought-sensitive 

flood-tolerant

no heartwood, poor resistance 

mycorrhizal fungi 
invertebrates 

pollinators

short

very good 

cavities and hollows 
offshoots after pollarding 

Canker (Marssonina salicicola),
Offshoot dieback 

(Cryptodiaporthe salicella),
Goat moth (Cossus cissus)

Salix sp. Salicaceae
SPECIES LATIN NAME FAMILY
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Salix alba White willow Salix caprea Goat willow 
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The Scots Pine can reach a considerable size and live up to 300-400 years. The species copes well in a 
variety of conditions from sandy soils to peat bogs. It is light-demanding, resistant to drought and makes 
up nearly 70% of forests in Poland. The wood is quite soft and has durable heartwood.

CHARACTERISTICS

Scots pine 

Heterobasidion annosum,
velvet-top fungus 

(Phaeolus schweinitzii),
cauliflower fungus 
(Sparassis crispa)

very good 

shade-sensitive 
drought-resistant 

moderately flood-sensitive 

discoloured heartwood 
very good resistance 

mycorrhizal fungi 
invertebrates

long

poor

weak forks 
dead branches and limbs 

Blight of pine 
 (Dothistroma septosporum)

Pinus sylvestris Pinaceae
SPECIES LATIN NAME FAMILY

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 

ABILITY TO PERFORM 

COMPARTMENTALIZATION 

TYPE OF HEARTWOOD AND 

RESISTANCE TO DECAY

ABILITY TO PRODUCE 

SECONDARY SHOOTS

HABITAT REQUIREMENTS ASSOCIATED ORGANISMS TREE LIFE EXPECTANCY 

Fi
g.

 b
y 

Ja
ku

b 
Jó

ze
fc

zu
k

Pinus sylvestris Scots pine 
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The spruce is a long-lived species that can even reach an age of 300 years. Beside the fir and larch, it 
is the tallest tree in Poland that can be found in the south of the country, mainly in the mountains and 
foothills, but also in humid habitats in the lowlands. Spruce wood is quite durable, but without heartwood. 
It is one of the most resistant coniferous species able to cope with extreme conditions.

CHARACTERISTICS

European spruce 

Armillaria sp.,
red-belted conk 

(Fomitopsis pinicola),
Heterobasidion anonsum

poor

moderately shade-tolerant 
moderately drought-sensitive 

flood-sensitive 

no heartwood 
poor resistance 

mycorrhizal fungi long

poor

decay in stems 
cavities and hollows 

European spruce bark beetle
(Ips typographus)

Picea abies Pinaceae
SPECIES LATIN NAME FAMILY 

MAIN FUNGAL SPECIES TYPICAL DIAGNOSTIC FEATURES DISEASES AND PATHOGENS 
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Picea abies European spruce 
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7.2.  ANNEX 2. SPECIES AND THEIR ABILITY TO PERFORM 
COMPARTMENTALIZATION

SPECIES (LATIN NAME)

Acer campestre

Acer negundo (Negundo aceroides)

Acer platanoides

Acer pseudoplatanus

Acer rubrum

Acer saccharinum

Aesculus spp.

Ailanthus altissima

Alnus spp.

Betula spp.

Carpinus betulus

Cedrus spp.

Celtis spp.

Corylus colurna

Crataegus spp.

Fagus sylvatica

Fraxinus spp. 

Gleditsia triacanthos

Juglans spp.

Larix decidua (L. europaea)

Picea spp.

Pinus spp.

Platanus xhispanica (P. xacerifolia)

Populus spp.

Prunus spp.

Pseudotsuga menziesii

Quercus petraea

Quercus robur (Q. pedunculata)

Quercus rubra (Q. borealis)

Robinia pseudoacacia

Salix spp.

Sequoiadendron giganteum (S. gigantea)

Sophora japonica

Sorbus spp.

Taxus spp.

Thuja spp.

Tilia cordata

Tilia platyphyllos

Tilia americana

Tsuga spp.

Ulmus spp.

ABILITY TO PERFORM COMPARTMENTALIZATION

poor

very good

poor

very good

very good

poor

poor

poor

poor

poor

very good

very good

very good

very good

very good

very good

poor

very good

poor

very good

poor

poor

very good

poor

poor

very good

very good

very good

poor

very good

poor

very good

very good

poor

very good

poor

very good

very good

poor

poor

very good
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