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Abstract
Swiss National Forest Inventory. Manual of the Field Survey 2004–2007.
The Swiss National Forest Inventory is a systematic sample survey that has been conducted every ten
rd
years since 1983. From 2004 to 2007 field teams collected data for the 3 Survey, NFI3. This manual
describes the procedures applied in NFI3 to measure and assess the ligneous species, regeneration,
deadwood and stand parameters in Swiss forests. It contains the definitions of the attributes for the
field survey and the questions asked during the interview with the forest services.
Keywords: National forest inventory, successive inventory, attribute definition, forest edge, deadwood,
ligneous species, stand parameters, regeneration, harvesting, forest road network.
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Preface
This field manual was developed for NFI3. It is based on the earlier versions used in NFI1 and NFI2,
which were revised carefully to guarantee comparability with NFI1 and NFI2. New attributes were
introduced to take into account requests for additional information concerning lying deadwood, fungi
species on deadwood, lichen species and soil damage.
The ‘Swiss National Forest Inventory. Manual of the Field Survey 2004–2007’ was translated into
English from the German version ‘Schweizerisches Landesforstinventar. Anleitung für die
Feldaufnahmen der Erhebung 2004–2007’. The English version corresponds in general to the
German. However, not every passage was translated literally. Some were rewritten to make the
terminology as clear as possible and describe the context more accurately.
In many cases it was time-consuming to find accurate translations of the German terms used in the
Swiss National Forest Inventory. I would like to thank my colleagues at WSL for their helpful
assistance in finding acceptable solutions, in particular Philippe Duc (†), Friedrich Frutig, Michele
Kaennel-Dobbertin, Adrian Lanz, Beatrice Senn, Simon Speich, Silvia Stofer and Ulrich Ulmer.
June 2011
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1 Introduction
1.1 Objectives of this Manual
The ‘NFI3 Field Manual’ describes the procedures used in the terrestrial survey of the third National
Forest Inventory (NFI). It contains the definitions of the relevant attributes and the instructions for the
field teams, thus serving as both a manual and a reference book.
The Field Manual defines the standards for the field surveys of the terrestrial sample plots and for
interviewing the forest services. These standards are obligatory and have to be observed meticulously
by the field survey teams to ensure the consistency of the surveys in an inventory cycle and between
cycles. The field survey teams undergo periodic instruction and training courses where conformity with
the standards is checked.
When a standard allows some freedom of measurement, decisions should be based on keeping as
close as possible to the definition and the aim of the attribute in question. Modifications of the
standards are only valid in written form communicated by the inventory staff. Each NFI field team must
always have the Field Manual with them when in the field.

1.2 Principles
The ‘NFI3 Field Manual’ is based on the field manuals NFI1 and NFI2:
– Zingg, A., Bachofen, H. H., 1988: Anleitung für die Feldaufnahmen. In: ‘Schweizerisches
Landesforstinventar – Anleitung für die Erstaufnahme 1982-1986’, Eidg. Anst. forstl.
Versuchswes., Ber. 304: 1–117.
–

Stierlin H.-R.; Brändli, U.-B.; Herold, A.; Zinggeler, J., 1994: ‘Schweizerisches Landesforstinventar
– Anleitung für die Feldaufnahmen der Erhebung 1993-1995’, Eidg. Anst. forstl. Versuchswes.,
Birmensdorf, 1–204.

The evaluation of the NFI2 attributes and of customer requirements was used to update and
supplement the ‘NFI3 Field Manual’. Attributes recorded in more than one inventory are needed to
assess long-term developments. The definitions and assessment procedures for these attributes were
adopted from earlier inventories with as little modification as possible. Minimal changes were only
allowed where necessary to guarantee a maximum of comparability between inventories.

1.3 Structure
The structure of this Field Manual follows that of the work involved in the field survey. Each step in this
survey is on paper in a particular colour, with the colours corresponding for the most part to the
colours used in the manuals of earlier inventories (comment: only available in German).
white:

red:
orange:
blue:
green:
ochre:
light yellow:
dark yellow:
grey:
peach pink:
white:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
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Introduction
Preparation of sample plot assessment
Sample plot: measurement, accessibility, marking
Forest/non-forest classification
Boundaries and forest edge
Single trees
Regeneration
Lying deadwood
Assessment of area data
Stand assessment
Stand stability
Interview survey and assessment of the forest road network system
Comments on the field survey.
1

Most chapters start with a subchapter (aim and definition) containing descriptions of the aim of the
survey step and the most important general definitions. The following subchapters describe the
attributes. An attribute identification number (MID) denotes each attribute. The identification number
and the attribute term are followed by the relevant measurement unit and measurement range in
parentheses, e.g. MID 60 diameter at breast height (cm 12–60).
The attribute subchapters are structured as follows:
Objective. In general, a short description of the attribute’s aim and context is given. Where the
attributes are self-explanatory, no objective is given. Nor is one given for some technical attributes
(e.g. attributes calculated automatically by the computer program).
Definition. Defines an attribute as clearly as possible.
Measurement procedure. Explains how the attribute has to be recorded.
Code. Each attribute has at least two attribute characteristics. For each attribute characteristic there is
a code number, a short name and a precise description of the attribute’s particular characteristics. The
field computer displays the code number and the short name. The definition of the attribute and further
explanations can be found only in the ‘NFI3 Field Manual’.

1.4 Symbols
The symbols printed on the outer margin of the page have the following meanings:
Attribute assessed in relation to the position of the sample plot centre (point decision).
Assessment of the interpretation area of 50 x 50 m. It is oriented in a N-S direction,
containing in its middle the sample plot centre.
Assessment of the reference stand, i.e. that part of the interpretation area containing the
sample plot centre.
2

2

Survey in circular plot covering a surface of either 2 ares (=200 m ) or 5 ares (=500 m )

2
100

Survey in a circular plot covering only 2 ares
Survey in a circular plot 100 m in radius
Survey of regeneration on subplot areas
Survey along the taxation stretch to describe the forest edge
Survey on the transects to assess lying deadwood
Slope distance measured parallel to the ground
Distance measured horizontally
Warning: special cases

2
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1.5 Abbreviations
AP
AZI
D7
dbh
DC
ddom
DIST
E
FBL
FE
hdom
IA
IP
LL
MID

Aerial photo
Azimuth
Diameter at a height of 7 m
Diameter at breast height
Degree of coverage
Dominant diameter
Distance
East
Forest boundary line
Forest edge
Dominant height
Interpretation area
Inflexion point
Lower layer
Attribute identification number

ML
MP
N
NFI
R2
R5
Re
RP
S
SP
SPC
TM
UL
W
YF

Medium layer
Marking point
North
National Forest Inventory
Radius of small circular plot (= 2 ares)
Radius of large circular plot (= 5 ares)
Regeneration
Reference point
South
Sample plot area
Sample plot centre
Topographic map 1: 25,000
Upper layer
West
Young forest

1.6 Units
Azimuth:

Gon (gon, g) = centesimal degree

Distance:

Kilometre (km)
Metre (m)
Decimetre (dm)
Centimetre (cm)

Area:

Square metre (m2)
Are (a), 1 are = 100 m2

Slope:

Percentage (%)

1.7 Organisation and workflow
Field Team
An NFI field team consists of a team leader and an assistant. Both team members are responsible for
following the survey instructions in compliance with the instruction manual, as well as for the
correctness of the collected data. Additionally, the team leader is in charge of transferring the data to
the Swiss Federal Institute of Forest, Snow and Landscape Research WSL and of establishing
contacts with the local forest services.
Region of assessment
The sample plots are assessed by forest district. A region for assessment is assigned to every field
team for data collection. The field team decides how it organises its daily work. The NFI-coordination
centre advises the field teams on request. Problems of any kind should be solved in cooperation with
the NFI-Hotline.
Shifts
The regular working season is from March to November and consists of shifts of two weeks each. At
the end of a shift, a report (German: ‘Turnusbericht’) about the work completed has to be handed in.
NFI3 Field Manual
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Training
At the beginning of the annual working season, the field crews are invited to take part in a refresher
course to prepare for the fieldwork. Additional training courses are organised at regular intervals. At
these courses specific attributes and regional peculiarities are discussed. The training courses are
important for quality control, for maintaining the defined standards of assessment among the field
teams and for checking the accuracy of their measurements and how they handled difficult cases. The
training courses also offer an opportunity to update the computer software ‘Lauro’ and to replace
damaged field equipment.
Preparing fieldwork
Before starting the fieldwork, the field team has to contact the local forest service and fix a schedule
for the interview survey. The office of the forest district will have been informed previously by WSL
about the planned activities. The field teams are not allowed to start their work in the forests without
having informed the forest service in charge.
Informing the public
The field teams are encouraged to inform interested members of the public about the objectives and
the procedures of the National Forest Inventory, and to distribute the information material they have
received for this purpose.
Documents
Every field team is equipped with the following documents:
– Set of topographic maps 1: 25,000.
– Map of the forest transportation system NFI2, scale 1: 25,000.
– ‘Schweizerischer Forstkalender’ (diary and addressbook containing information about the forest
services in the Swiss cantons).
– Documentation material: brochures, booklets about NFI.
– Instruction manuals for the technical equipment and the software ‘LAURO’ used to assess data.
– Botanical handbooks about domestic woody species (Flora Helvetica, Godet 1998, Hartman et al.).
One folder per forest district containing:
– List of the sample plots to be assessed, including the corresponding reference points.
– List of all sample trees assessed in the reference inventory (NFI1 or NFI2)
– Site diagram of the sample plot in the reference inventory (NFI1 or NFI2)
– Documents needed for administrative and organisational work.
Stored digitally on the field computer are:
– ‘Flora Helvetica’ (botanical field guide)
– Digitised site diagram of the sample plot (NFI1 and/or NFI2)
– Digital aerial photo (true colours) showing the sample plot and its surroundings.
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2 Preparation of the sample plot assessment
2.1 Pre-determined data
Data on the sample plots in each assessment region are available for the field teams in both digital
form, stored on the field computer, and analogue form, printed on paper. This information is used by
the field team to plan the daily and weekly work programme and to determine the sequence of sample
plots. Appendix 7 contains a list of pre-determined data collected in previous inventories.
Pre-determined data on each sample plot
Pre-determined data on each sample plot comprise: the X- and Y-coordinates, the number of the
topographic map (1:25,000), the name of the canton, the number of the forest district, the number and
the name of the local district, the accessibility, sample plot radii, and boundaries.
Pre-determined data on reference points
Pre-determined data on reference points contain all the necessary data to measure the sample plot
centre: the map-coordinates (x, y) of the reference point, its height, a description of the reference point
and its location.
When in the field, the field teams always take along the printed lists with the pre-determined data on
the sample plots and reference points so as to be able to record their assessments on the paper forms
should the computer fail.
Before walking from the car to the sample plot, the following steps and identification attributes have to
be recorded on computer:

2.2 Identification
2.2.1 Field team data
MID 5

Team ID (number)

Technical attribute
Definition
Number assigned to identify a field team.
Objective
The team ID (3 digits) is used for planning purposes and identifies each field team. The team ID
corresponds to that of the field computer.
The members of each field team may vary, e.g. because someone is away on holiday.

MID 6

Personal ID (number)

Definition
Each person involved in the data collection in NFI3 and in evaluating the NFI data is assigned a
unique personal ID by the database administrator.

NFI3 Field Manual

5

MID 7

Function (code)

Definition
Description of the roles of the people involved in fieldwork. A function code is to be assigned to each
personal identification number.
Code
1

Team leader

Leader of a field team.

2

Assistant

Assistant working in a field team.

3

HQ NFI

Staff operative management NFI.

4

RS NFI

Research staff NFI.

5

WSL

Staff WSL.

6

District forester

District forester, head of a technical forest administration district.

7

Forester

Local forester.

8

Timekeeper

Person accompanying the field team and taking time measurements.

9

Guest

Guest.

It is possible to enter up to 4 personal IDs and functions. Each sample plot assessment and each
survey requires a minimum of 2 personal IDs and 2 different functions.

2.2.2 Sample plot data
Note on the coordinates
The sample plot’s map coordinates (x, y) and height are pre-determined data. Their values
automatically appear on the field computer and cannot be changed. No sample plot can be assessed
without them.

MID 1

X-coordinate (100 m)

Coordinate in W-E direction taken from the topographic map. To save space, the coordinates are
given in hectometres (100 m), i.e. ‘6070’ instead of the more common ‘607,000’.

MID 2

Y-coordinate (100 m)

Coordinate in S-N direction taken from the topographic map. To save space, the coordinates are given
in hectometres (100 m), i.e. ‘2,300’ instead of the more common ‘230,000’.

MID 582

Height of the sample plot centre (m)

The height in m a.s.l. of the sample plot centre (SPC) is pre-determined. It can be displayed on the
screen of the field computer. Its value is fixed and cannot be modified.

MID 4

Declination (gon, 0–399.99)

Note
The attribute is calculated by considering:
a) The angle between the compass needle indicating the direction of the local magnetic field and
geographic (true) North, (= magnetic declination).
b) The angle between true North and grid North.
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Definition
The term ‘declination’ used for this attribute is not quite correct: the attribute indicates the angle
between the compass needle pointing to the magnetic North and the grid North. In English this angle
is called ‘grivation’ and in German ‘Nadelabweichung’.
Procedure
The attribute is calculated automatically and its value is pre-determined. It is only used to measure the
sample plot centre, and cannot be changed by the field team.

2.2.3 Date and time logging
MID 3

Date

Definition
Date (day, month, year) of the beginning of a sample plot assessment or a survey, including travel to
the sample plot centre.

MID 8

Time logging (code)

Objective
Specification of the time taken for different work phases, e.g. walk to the sample plot, assessment of
sample plot data, and the survey. This information is needed for planning future surveys.
Procedure
The length of a work phase is determined by two time measurements, the first at the beginning of a
work phase and the second after its completion. The assessment programme ‘Lauro’ switches to time
logging mode automatically.
Code for work phase
1

Walk car–SP

Start: walk (without measurement) from the car directly to the
sample plot (SP), as assessed in a previous survey. End:
location of sample plot centre (SPC) and/or an evaluation of its
accessibility.

6

Walk SP–SP

Start: walk from the assessed sample plot. End: arrival at the 1
reference point (RP) of the next sample plot or the location of its
SPC (in cases without measurement).

7

Walk helicopter–SP

Start: walk (without measurement) from the helicopter landing
place directly to the sample plot, as assessed in a previous
survey. End: location of SPC and/or an evaluation of its
accessibility.

2

Walk car–RP

Start: walk from the car to the RP. End: identification of the RP.
The next step is the measurement.

8

Walk helicopter–RP

Start: walk from the helicopter landing place to the RP. End:
identification of the RP. The next step is the measurement.

3

Measurement

Start: measurement. End: determination of the SPC and/or an
evaluation of its accessibility.

9

Marking SPC

Start: measurement of the first RP. End: completion of the site
diagram showing the situation on the SP.

10

Forest/non-forest decision

Start: locating the position of the SPC. End: completion of
forest/non-forest decision.
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11

Slope and plot radius

Start: measurements of the slopes. End: calculation of the slope
radius.

23

Boundaries

Start: determination of the boundary type. End: measurement of
the course of the boundary.

12

Forest edge

Start: assessment of the forest edge. End: assessment of the
species along the forest edge.

13

Single tree

Start: assessment of single trees. End: selection of the tariff
trees.

14

Tariff tree

Measurements of tariff trees.

15

Lichens

Assessment of lichens.

24

Presence of woody species

Assessment of the presence of woody species.

17

Regeneration

Start: measurement of the subplot. End: determination of the
type of topsoil.

18

Lying deadwood

Start: measurement of the taxation stretch. End: completion of
the assessment of lying deadwood.

19

Area data

Start: measurement of exposition. End: determination of the
‘azonal site type’.

16

Soil damage

Assessment of soil damage.

20

Stand data

Start: assessment of forest-use categories. End: determination
of ‘berry species’.

22

Field data for interview survey

Start: assessment of the attribute ‘state of clearing’. End:
assessment of ‘kind of current recreational use’.

21

Stand stability

Assessment of ‘stand stability’.

5

Return to car

Start: leave the SP on foot. End: arrival at the car.

If the sample plot is classified as non-forest, all work phases from determining ‘slope and plot radius’
to ‘stand stability’ are omitted and the local forest service is not questioned.
The decision to classify a sample plot as inaccessible marks the end of the measurement of the
sample plot. The next step is to return to the car.
The forest service is interviewed with regard to all sample plots, including those classified as
inaccessible or shrub forest.

MID 622

Starting time (time)

Definition
Time measurement at the beginning of a working phase, e.g. 14.6.2010 15:46:57.

MID 623

Finishing time (time)

Definition
Time measurement at the end of a working phase, e.g. 14.6.2010 15:52:03
Procedure
A working phase can only have a finishing time if there is a corresponding starting time.
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3 Sample plot
3.1 Measurement of sample plots
3.1.1 Which sample plots must be measured?
The field team first checks the list of sample plots and the aerial photo and then assesses the terrain
before deciding whether to measure the SPC or to allow the field team to try to find the SP directly.
Measurement is required for:
– All new sample plots and all sample plots declared inaccessible in previous inventories.
– An old sample plot if the SPC determined in the last inventory cannot be located and if both
marking points and polar coordinates of the sample trees present are not sufficient to reconstruct
the position of the last inventory’s SPC.
Procedure used to remeasure a sample plot:
If the sample plot was established in NFI1 or NFI2, it must be remeasured using the same reference
point again. If the sample plot is new, a good reference point situated close to the SPC should be
chosen.
Procedure used if the sample plot does not have to be remeasured:
The field team has instruments (a GPS and an altimeter) and data (topographical maps and aerial
photos) to orient itself and to locate the sample plot. On reaching the sample plot, the field team
searches for the blue marking points painted in the last inventory. Warning: not all blue markings
found in forests necessarily have anything to do with NFI inventories!
If the field team realises that a chosen track does not lead to the sample plot, then it has to remeasure
the SPC, starting from the same reference point used in the last inventory. If this reference point is not
usable any more, then the field team has to fix a new reference point from which to remeasure the
SPC.

3.1.2 Reference points
Definition
A reference point is a terrain point that is clearly identifiable both in the field and in the aerial photo or
in the topographic map. The reference point is preferably situated as close as possible to the SPC. Its
coordinates (x, y, and height) must be determinable.
Procedure
The list of reference points contains several reference points from previous inventories and from the
interpretation of recent aerial photos (NFI3). Should none of the RPs be usable, then a new RP may
be measured on the topographic map. Its coordinates are determined with a magnifying glass with a
dial to measure very small distances. Points where the exact elevation is printed on the map are
preferred.
A reference point is characterised by:
–

X-coordinate of reference point (m)

–

Y-coordinate of reference point (m)

–

Height a.s.l. of reference point (m)

–

Reference point number on aerial photo

–

Description of reference point (code)

–

Reference point location (code)
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MID 534

Origin of reference point

Objective
Declaration of the data source from which the reference point was taken.
Code
1

Map

Reference point taken from analogue map.

2

Aerial photo

Reference point taken from interpretation of aerial photo.

3

Pixel map

Reference point taken from digital map.

MID 535

X-coordinate of chosen reference point (m, 000,000.0)

Objective
To geocode the reference point actually used.
Procedure
The coordinate in the X-direction (W to E) is measured on the topographic map (scale 1: 25,000) using
a magnifying glass with a measuring dial. Distances can be measured with this instrument to an
accuracy of 0.1 mm on the map or 2.5 m in reality.

MID 536

Y-coordinate of chosen reference point (m, 000,000.0)

Objective
To geocode the reference point actually used.
Procedure
The coordinate in the Y-direction (S to N) is measured on the topographic map (scale 1: 25,000) using
a magnifying glass with a measuring dial. Distances can be measured with this instrument to an
accuracy of 0.1 mm on the map or 2.5 m in the field.

MID 537

Height of chosen reference point (m, 0,000.0)

Objective
To geocode the reference point actually used.
Procedure
If available, the indicated (printed) terrain height of the reference point is read from the map.

MID 538

Reference point number (number)

Objective
To identify the reference point actually used.
Procedure
Indication of the number of the reference point chosen for measurement, taken from the list of
available reference points.

MID 539

Reference point code (code)

Objective
To describe accurately the object used as a reference point.
10
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Code
1

Building

2

Rock/stone

3

Bridge

4

Road bend

5

Supporting structure

6

Avalanche control structure

7

Coniferous tree

8

Broadleaved tree

9

Fountain

10

Pit

11

Mast

12

Intersection road-road

13

Intersection trail-gully

14

Intersection trail-stream

15

Confluence stream-stream

16

Intersection stand border/trail

17

Elevation of SPC/gully

MID 549

Description of reference point (text)

Objective
To describe the object chosen as a reference point to complement the attribute ‘reference point code’.
Procedure
The reference point should be described as precisely as possible in order to ensure that it can be
easily located in future inventories. The field teams are asked to use German preferably (e.g.
Bergstation Luftseilbahn, Wasserreservoir). Species names should be given in Latin (e.g. pinus
cembra, BHD 59).

MID 540

Reference point location (code)

Objective
To specify the exact location of the reference point on large objects.
Procedure
A reference point chosen on a large three-dimensional object (e.g. a building) is specified more
precisely by indicating the direction in which the chosen object corner is pointing (seen from the centre
of the object).
Code
1
N
2
NE
3
E
4
SE
5
S
6
SW
7
W
8
NW
9
Not determinable.
NFI3 Field Manual
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Selection of a reference point
Reference points must be clearly identifiable in the field and on a recent aerial photo for a period of 10
to 20 years to ensure that a SPC may be found again within this time period.
Possible reference points taken from the topographic map (symbols) are listed below according to
their suitability:
Recommended RP:

Geodetic point, boundary stone, bridge, step, intersection of centrelines
st
th
st
th
of roads (1 to 4 class), intersection of 1 to 4 class road with railway
track, cable-car, stream, prominent building (e.g. church, tower).

Acceptable RP:

Forest corner, intersection of two 5 class roads, intersection of hiking trail,
road, railway track, cable-car line, stream, with forest edge, midpoint of
hairpin bend, corner of detached house.

Not recommended RP*:

Pylon of aerial cableway, power line pole, intermediate station on ski-lift,
single tree, hedge, vineyard, orchard, tree nursery, camping site, quarry,
gravel pit, contour line, geomorphologic features, corner of terrace
house, avalanche control structure, stream barrier, spring, waterfall, lake
shore, boulder, town square, dry stone wall.

th

* RP should only be chosen if no alternative is available.

3.1.3 Procedure while measuring
The SPC is measured from the selected reference point using the measuring program stored on the
field computer. The elevation of the reference point is only needed to locate the reference point. It is
not needed to measure the SPC.

3.2 Access to sample plot area
MID 9

Accessibility (code)

Definition
Accessibility describes whether a SPC can be reached on foot by a field team and whether the
interpretation area is completely or partly walkable. If the sample plot is not accessible or only partly
walkable, this has to be explained.
Principle
Safety must have first priority when measuring and determining an SPC. Risks must be avoided to
prevent accidents.
Assessment of accessibility
The accessibility of all sample plots declared inaccessible in NFI1 or NFI2 is checked again unless the
information from aerial photos, topographic maps or the files collected during the previous inventories
shows the sample plot is a priori inaccessible (e.g. because of a nearly perpendicular rock face, or
because the sample plot is in the middle of a large river or lake).
Procedure
If a field team decides not to proceed with the measurement and considers the way chosen to be too
dangerous to continue (= SP inaccessible), then a second attempt must be started from another RP. If
this second attempt to measure the SPC is not successful either, then the sample plot has to be
considered ‘inaccessible’ and a reason for the failure must be given. A site diagram of the sample plot
area must be drawn containing all the relevant information about the sample plot’s inaccessibility. No
further field data is collected, and the field team logs the time before returning to the car or walking to
the next sample plot.
12

NFI3 Field Manual

Code
1
Accessible
2
Partly walkable
3
Inaccessible: rock
4
Inaccessible: water
5
Inaccessible: army
6
Inaccessible: danger
7
Inaccessible: other reason

MID 619

SPC is accessible and SP is walkable.
SPC is accessible and SP is partly walkable.
SPC lies on an inaccessible rock or in a gully.
SPC lies in a stretch of water.
SPC lies in a restricted area used by the army.
Access to the SPC is too dangerous.
SPC is inaccessible for some other reason mentioned on the
site diagram of the sample plot area.

Type of marking device used (code)

The SPC is marked permanently with an aluminium profile, 20 cm in length, which is hammered into
the soil. In each inventory (NFI1, NFI2 or NFI3), a different, characteristic profile is used for new
sample plots, and for old sample plots if the former profile cannot be found. In NFI1 an ‘O-profile’ was
used, in NFI2 a ‘T-profile’ and in NFI3 a ‘U-profile’.
Code
1

O-profile

NFI1

2

T-profile

NFI2

3

U-profile

NFI3

MID 10

Status of sample plot centre

Definition
Information about the status of the measurement and location of the sample plot and the SPC.
Procedure
The status of the sample plot depends on the RP used and the way the sample plot is found. It does
not matter if its use has changed or if the sample plot is in a non-forest area. The status of the sample
plot is determined after the SPC has been measured and localised. The position of the profile buried in
the previous inventory has to be checked.
If the old profile buried in the previous inventory is still there, its position must be checked. If the
profile cannot be found, then the former SPC must be reconstructed with the help of the RPs or by
using the polar coordinates of the sample trees.
Code
1

Found

Existing SPC (profile, or blue cross painted on rock) found without
measurement.

2

Reconstructed

Existing SPC reconstructed without measurement.

3

Found after measurement

Measurement using the same RP as in last inventory, old SPC
(profile or blue cross on rock) found.

4

Reconstructed after
measurement

Measurement using the same RP as in the last inventory, old SPC
not found but reconstructed.

5

Found, other RP

Measurement starting from different RP; old SPC (profile or blue
cross on rock) found.

6

Reconstructed, other RP

Measurement starting from different RP; old SPC not found but
reconstructed.

7

Not found

Old SPC not found or distance between old SPC to new, correct
position of SPC is > 50 m; new SPC marked permanently.

8

First assessment

First assessment of new SP; SPC measured and marked
permanently.
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3.3 Marking the sample plot centre
3.3.1 Objective and definition
Objective
Permanent marking of the sample plot centre.
Definition
Marking of a sample plot centre with an aluminium profile buried in the soil and with visible marking
points. The marking points enable the location of the sample plot centre.
Procedure
SPCs established in NFI1 are marked with an ‘O-profile’, in NFI2 with a ‘T-profile’ and in NFI3 with a
‘U-profile’. A reconstructed SPC is also marked with the newest aluminium profile, the ‘U-profile’.
Every sample plot centre is marked during field assessment regardless of whether it is classified as a
forest plot, a shrub-forest plot or a non-forest plot.

3.3.2 Existing marking points
Procedure
For SPs established in previous inventories, the marking points must, if they are still suitable, be
cleaned and repainted. The painted dots should not be larger than 10 to 12 cm in diameter. The
distance, measured to one centimetre, azimuth and description of every marking point must be
checked and, if necessary, corrected to ensure that the SPC may be easily found again in future. In
the computer program replaced values can be restored by pressing the key ‘reset’ as long as nothing
has been saved and as long as the active window is still open.
The marking points are sorted by azimuth.

MID 21

Status of marking point (code)

Definition
Condition and suitability of marking point (MP).
Code
1

Usable

MP usable with or without correction of its values; new MP.

3

Unusable

Unusable MP: blue dot exists, but may not be used (e.g. because it is
thought to have moved), or blue dot has disappeared.

MID 585 Marking point number (number)
Technical attribute
MID 22

Azimuth of marking point (gon, 0–399)

Definition
Azimuth, measured from the sample plot centre to the marking point.
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Measuring procedure
The azimuth of the marking point is measured with a ‘Wyssen-Kompass’ from the sample plot centre
to the centre of the blue dot. Special care must be taken to position the compass perpendicularly on
top of the sample plot centre using a plumb line.

MID 23

Distance of marking point (m, 0–99.99)



Definition
Inclined distance measured with a measuring tape at ground level from the sample plot centre to the
centre of the blue marking point.
Measuring procedure
The inclined distance is measured with the measuring tape only down to one centimetre, from the
sample plot centre, marked by an aluminium profile, to the blue marking point.

MID 24

Description of marking point (text)

Definition
Additional description of the object marked in blue (e.g. rock 1.5 m3, or ‘Fi BHD 42’ = picea abies, with
a dbh of 42 cm).

3.3.3 New marking points
New marking points must be chosen and measured with care.
Choose marking points so that they:
– Are easily visible from the direction of access to the SP.
– Are distributed in various directions.
– Point in the direction of the SPC, i.e. they should all be visible from the SPC.
– Can be found again: on spots that are dry and sheltered (clean with brush before painting) and that
are likely to remain untouched so that they can be found again easily in future, e.g. at the stem base
of a healthy tree likely to last for some years in the stand, on boulders, large rocks or walls.
Experience has shown that marking points painted on bark do not fall off and are visible for a longer
period than those painted on rock.
– Marking points are chosen preferably outside of the sample plot area.
Procedure for new marking points:
– Paint a marking point 10–12 cm in diameter on the chosen object in blue. A minimum of two marking
points is required, and if possible three marking points should be chosen.
– Measure the azimuth using the ‘Wyssen-Kompass’.
– Measure the slope distance down to one cm between the marking point and the aluminium profile
buried in the sample plot centre.
– Describe the marking point in clear and precise terms. Where there are trees, indicate the tree
species and their dbh (a maximum of 30 characters are allowed). Example: rock face 2 m high; pit
on the roadside; picea abies, dbh 44).
– Draw the position of the marking points on the site diagram of the sample plot.
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3.4 Site diagram of sample plot area
The field team draws a sketch of each sample plot using the form provided. Access routes by car and
on foot must be described. In difficult cases where the sample plot is far away from a road, it is
advisable to draw the access route on the corresponding part of the topographic map 1: 25,000, and
then cut it out and stick it on the form. The site diagram of the sample plot is drawn on the back of the
form.
The site diagram contains:
– Marking points V1, V2, and V3.
– Terrain features which help to identify and locate the sample plot: roads, paths, buildings, cliffs,
rocks, streams, gullies, accessibility limit boundary, etc.
– Stand features: forest edge, stand borders, prominent trees, and the species composition of the
stand.
– Exposition with the fall line by means of a double arrow ( => ).
– If the forest/non-forest decision is critical, the forest boundary line must be drawn true to scale
including all the relevant distances, measured horizontally.
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It is not necessary to draw the cross-section in the direction of the fall line. But the direction of the
cross-section through the sample plot centre should be chosen to show the site characteristics as
representatively as possible.
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4 Forest/non-forest decision
4.1 Objective and definition
Objective
To determine the forest area.
Definition
The forest/non-forest decision is the result of a classification of land area according to defined and
comprehensible rules. The forest/non-forest decision according to NFI-criteria states whether the
sample plot centre is situated in the forest, in the shrub-forest or outside of the forest, in the so-called
non-forest area.
The forest/non-forest decision refers to a specific point - the sample plot centre - and has no legal
significance whatsoever.

4.2 Guidelines for the forest/non-forest decision in the field
The forest/non-forest decision is based on the interpretation of aerial photos. Independently of this
decision, the forest/non-forest decision is assessed in the field as well, e.g. for ‘new’ sample plots.
For ‘old’ sample plots assessed in previous inventories, the forest/non-forest decision is checked and
the assessment repeated in case of doubt.

Pre-determined data
– Forest/non-forest decision resulting from assessments in the field during previous inventories
(hidden data).
–

Forest/non-forest decision resulting from the interpretation of recent (NFI3) aerial photos (hidden
data).

–

Degree of cover resulting from the aerial photo interpretation of the relevant part of the
interpretation area, which is delimited by the forest boundary line.

4.3 Forest definition and decision flow-chart
Forest definition according to NFI specifications:
–

The degree of cover of the interpretation area delimited by the forest boundary line must have a
value between 20% (minimum) and 100% (maximum). Exceptions where the degree of cover can
be less than 20% are afforestations, regenerations, cutting areas, windthrow areas or damage
areas.

–

The width of the stocked part of the interpretation area must measure at least 25 m. The minimum
width depends on the degree of cover.

–

The minimum top height is 3 m. Exceptions are afforestations, regenerations, cutting areas,
windthrow areas, damage areas and the shrub species pinus mugo or alnus viridis.

NFI3 Field Manual
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The following flow-chart shows the succession of measuremeßnts and assessments required for the
forest/non-forest decision.

18
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Attributes in the decision flow-chart:
MID 574

Location of the sample plot centre (code)

Code
SPC on potential forest site:
1

Normal case (SPC is not situated on a special site)

SPC on a special site (SPC is classified a priori as non-forest):
2

Road > 6 m wide

3

Stream > 6 m wide

4

Railway track

5

Ski-lift track

6

Allotment

7

Tree nursery

8

Park, trees along a street, alley, avenue, etc.

MID 572

Top height (code)

Code
1

<3m

Top height less than 3 m.

2

≥3m

Top height of at least 3 m.

MID 573

Location of forest boundary line (FBL) (code)

Code
1

SPC within FBL

2

SPC outside FBL

MID 569

Measured width (m)

Shortest distance measured from FBL to FBL across the SPC; the SPC lies within the FBL.

MID 571

Calculated width (m)

Technical attribute
Minimum width calculated for a given degree of cover, which results in a positive forest/non-forest
decision.

MID 570

Measured interspace (m)

Shortest distance measured from FBL to FBL across the SPC, where the SPC lies outside of the FBL.
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MID 575

Degree of cover of alnus viridis/pinus mugo (code)

Code
1

≤

2/3

DC of alnus viridis/pinus mugo is smaller than or equal to 2/3 of the total DC.

2

>

2/3

DC of alnus viridis/pinus mugo is larger than 2/3 of the total DC.

MID 576

Degree of cover of shrubs (code)

Code
1

≤

2/3

DC of shrubs is smaller than or equal to 2/3 of the total DC.

2

>

2/3

DC of shrubs is larger than 2/3 of the total DC.

MID 390

Estimated degree of cover (%)

Arbitrary estimation of the degree of cover on the interpretation area.

MID 590

Degree of cover calculated with raster points (%)

Technical attribute

MID 577

Afforestation, regeneration, cutting area, windthrow area or
damage (code)

Code
1
Existent
2
Nonexistent

MID 586

Forest/non-forest decision: unstocked area or avalanche gully (code)

Code
1
Existent
2
Nonexistent

4.4 Criteria applied in the forest/non-forest decision
4.4.1 Location of the sample plot centre
If the SPC is located on a special site like:
– A surfaced road wider than 6 m,
– A stream with a streambed wider than 6 m,
– A railway track,
– A ski-lift track,
– An allotment,
– A tree nursery,
– A park,
– A row of trees bordering a street, alley or avenue,
then the sample plot is classified a priori as non-forest.
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4.4.2 Stocking elements and forest boundary line
All trees and shrubs (see Appendix 3: species list NFI3, column A) at least 3 m high are considered
stocking elements.
Exceptions:
– Trees or shrubs in afforestations, regenerations, cutting areas, windthrow areas or damage areas
and the shrub species pinus mugo and alnus viridis are considered stocking elements even if they
are smaller than 3 m.
– A snag is still a stocking element even if its species cannot be determined anymore.
Trees lying on the ground, cut trees, fruit trees, park trees, and Christmas trees planted on agricultural
land are not to be treated as stocking elements.
In areas with mixed forest use (wooded pasture, pasturing in the forest) stumps of cut trees are
not counted as stocking elements.
The forest boundary line (FBL) is a polygon line that delimits the relevant stocking in the course of
the forest/non-forest decision. The (FBL) is the longest possible line connecting all the stocking
elements forming the forest edge, including single stocking elements situated in front of the closed
forest, e.g. forest trees such as picea abies, salix sp., betula, but not fruit trees. These stocking
elements must be at most 25 m apart, measured (horizontally) from bole centre to bole centre of the
tree at breast height (dbh-measuring point).
A tool to convert slope distance into horizontal distance can be found on the field computer.
Principle: the forest boundary line always separates forest areas from non-forest areas.
Special cases:
–
For cutting areas, windthrow areas or damage areas found at the forest edge which are obviously
going to be regenerated and which will remain forest areas, the following rule is valid: the FBL is
the longest polygon line connecting the outermost stumps of now cut former stocking elements
(trees and shrubs) believed to have reached at least 3 m in height.
–

Wooded pasture: in forest areas with mixed forest use (pasturing in the forest), stumps of cut
trees may not be considered as stocking elements. This concerns especially scattered forests
(wooded pastures, alpine pastures near the timber line) where cutting areas, windthrow areas or
damage areas will very probably not regenerate and which can therefore not be considered forest
areas anymore.

Intersection with FBL is allowed: the FBL may be drawn across the following landscape elements,
infrastructure and buildings:
–
Accessibility boundary,
–
Forest beneath bridges,
–
Buildings and infrastructure at ground level or below ground (e.g. a garage, supporting wall,
structure, bunker, pipe),
–
Power lines, aerial cableways and chair-lifts,
–
Surfaced road or track not wider than 6 m,
–
Road shoulder,
–
Roadside ditch,
–
Passing place, turning place, enlarged bend on forest roads,
–
Timber yard,
–
Recreational facility (cabin, picnic area, parking place),
–
Forest nursery,
–
Stream up to 6 m wide,
–
Tracks caused by erosion, avalanches, or logging operations (hand skidding),
–
Meadow, pasture, field,
–
Other gaps (waterlogged spot, block scree, rock),
–
Afforestations, regenerations, cutting areas, windthrow areas or damage areas,
–
Forest park used for forestry.
NFI3 Field Manual
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Intersection with FBL is not allowed: the FBL may not be drawn across the following landscape
elements, infrastructure and buildings:
–
Surfaced roads and tracks with a road surface wider than 6 m (for a detailed definition, see MID
255, ‘forest-use category’)
–
Streams wider than 6 m,
–
Railway tracks (also covered by trees), funiculars, industrial railways, ski-lift tracks,
–
Buildings and infrastructure above ground not related to forest use.
Stocking elements
Trees
Stocking, height <3 m
Distance <25 m
SPC

Distance >25 m
FBL

4.4.3 Degree of cover
Degree of cover is one of the three relevant criteria used in the forest/non-forest decision.
The required minimum width for a given degree of cover can be taken from the table in 4.4.5.
Definition
The degree of cover of the interpretation area describes the relation of the area covered by the crown
projection to the total area within the forest boundary line and within the interpretation area. All trees
and shrubs listed in Appendix 3, species list NFI3, column A, count as cover, even those smaller than
3 m.
Rules
Sample plots classified as forest or shrub forest must have a minimum degree of cover of 20%.
In afforestations, regenerations, cutting areas, windthrow areas or damage areas the degree of cover
may be less than 20% as this is obviously not a permanent state.
On the other hand, areas with a degree of cover permanently below 20% (e.g. an avalanche track) are
counted as non-forest.
Procedure
The degree of cover estimated from the interpretation of aerial photos is stored on the field computer
(hidden data) and used to validate the terrestrial degree of cover assessed by the field team.

MID390

Estimated degree of cover (%)

Objective
To obtain an expert estimate of the degree of cover of the interpretation area.
Procedure
The degree of cover of the interpretation area is determined in two consecutive steps:
1. Estimation of the DC for each quadrant of the interpretation area.
2. Calculation of the DC of the total interpretation area by adding together the results of the four
quadrants.
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Subsequent program continuation:
If the estimated DC amounts to at least 40%, and if the estimated DC differs not more than 10% from
the value calculated from the aerial photo interpretation,
then the program ‘LAURO’ continues with the subsequent procedure for making the forest/non-forest
decision. Otherwise the field team must determine the DC by means of the raster dot procedure.

MID 554

Status of raster dot assessment

Technical attribute
The DC is determined with a raster dot assessment if:
–
the estimated DC is less than 40%,
–
or if the estimated DC differs more than 10% from the value derived from the photo interpretation.
Code
1
Raster dot assessment accomplished

MID 584

Raster dot number

Technical attribute
Each raster dot is identified by a number.

MID 553

Raster dot class (code)

Objective
To classify the raster dots
Code
1

Tree

Tree

2

Shrub

Shrub

3

Soil

Stockable and unstockable soil (e.g. rock, bare earth, grass, sand, boulders).

MID 590

Degree of cover calculated from raster dots

Technical attribute
Objective
To determine the degree of cover (DC) according to the raster dot procedure.
Procedure
The raster dot procedure follows the same principle used in aerial photo interpretation to determine
the DC on the interpretation area.
The DC is determined in 4 steps:
1. The FBL is measured and marked with the measuring tape.
2. The raster dots are measured, starting at the SPC. They are arranged in an orthogonal grid, which
is oriented northwards, with a mesh size of 10 m. The distances between the dots are measured
horizontally using a Vertex or measuring tape. Raster dots outside the FBL are not assessed;
3. The raster dots are classified. Each raster dot within the FBL is assigned to one raster dot class
(MID 553) after having determined whether trees or shrubs cover the sky directly above the dot in
question.
4. The program ‘LAURO’ calculates the resulting degree of cover automatically.
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Interpretation area (50 x 50 m)
Sample plot centre (SPC)
Forest boundary line (FBL)
Width of the stocking
Raster dots outside (FBL)

W
SPC

DC = 56%, W = 40 m

DC calculated from:
Raster dot on ground
Raster dot on tree/shrub

Example: Crowns cover 10 out of 18 raster dots. The calculated DC amounts to 56%; the measured
width is 40 m. This sample plot is a forest sample plot.

4.4.4 Top height
Top height is one of three criteria used to make a forest/non-forest decision.
Definition
Top height is the mean height (measured vertically) of the 100 strongest trees and shrubs per hectare.
The species concerned are listed in Appendix 3, species list NFI3, column A.
Rule
The top height in a sample plot must be at least 3 m for the plot to be classified as forest or as shrub
forest. Exceptions are afforestations, regenerations, cutting areas, windthrow areas or damage areas
and the shrub species pinus mugo and alnus viridis.
Overgrown wasteland is not considered planned afforestation or regeneration. For it to be classified as
forest a minimum top height of 3 m is required.
Exception
In rare cases an afforestation consisting of shrub species other than pinus mugo or alnus viridis may
be found. It will be classified as shrub forest only if the minimum top height is also 3 m.

4.4.5 Sample plot centre within stand
If the stocked part of the interpretation area is a narrow strip of forest land or a forest corner and if the
SPC is situated within the FBL, then the attribute width is decisive in the forest/non-forest decision.

MID 569

Measured width (m)

Width is one of three criteria used to make a forest/non-forest decision.
Definition
Width is the shortest distance measured from FBL to FBL across the SPC.
Rule
Width is measured horizontally and must be at least 25 m for a sample plot to be classified as forest or
shrub forest.
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Stocking element
Forest edge (drip zone)
FBL
Width
SPC

Forest

The minimum width required for a sample plot to be classified as forest also depends on the degree of
cover. The table below shows the minimum width required for a given degree of cover.

Degree of
cover (%)

Width
(m)

<20
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

Non-forest
50.0
44.5
40.5
37.5
35.1
33.2
31.7
30.4
29.3
28.4
27.7
27.0
26.5
26.0
25.6
25.3
25.0

Example: The degree of cover of the stocked part of the interpretation area is 50% and the measured
width (from FBL to FBL across the SPC) is 30 m. According to the table, the measured width is smaller
than the minimum width required for this degree of cover (= 31.7 m). The sample plot centre is
therefore situated in a non-forest area.

4.4.6 Sample plot centre located in unstocked area
Top height is one of three criteria used to make a forest/non-forest decision.
For SPCs located outside the FBL, the attribute ‘interspace’ is decisive for the forest/non-forest
decision.
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MID 570

Interspace (m)

Definition
For sample plots with the SPC outside the FBL, the interspace is the smallest possible distance,
measured from FBL to FBL, across the SPC.
Stocking element
Forest edge (drip zone)
FBL
Interspace

SPC

Forest

Rule
For sample plots to be classified as forest, the interspace FBL–SPC–FBL may measure at most 25 m.
In narrow forest strips where the SPC is outside the stocking, both the interspace and the width of the
forest strip are decisive for the forest/non-forest decision. The corresponding width is the shortest
distance measured on the prolongation from FBL to FBL through the SPC.
Example illustrating where width has to be measured if the SPC is outside the FBL.
FBL
Interspace
<25 m
SPC
Width 15 m

FBL

Example A: Interspace FBL–SPC–FBL <25 m, DC = 100%
Width FBL–FBL < 25 m, => Non-forest
FBL

Width 25 m
FBL
SPC
Interspace <25 m
FBL
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Example B: Interspace FBL–SPC–FBL <25 m, DC = 100%,
Width FBL–FBL ≥ 25 m, => Forest
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4.4.7 Coverage of interpretation area with shrubs
MID 576

Degree of cover of shrubs

Objective
To estimate the proportion of shrubs within the FBL on the interpretation area contributing to the total
degree of cover. The species to be considered are listed in Appendix 3, species list NFI3, column A
and include willows (salix alba, salix caprea, salix sp.) growing in a shrub-like manner.
Procedure
If the proportion of shrubs contributing to the degree of cover is more than 2/3, then the stocking is
classified as shrub forest. If the proportion of shrubs is less than or equal to 2/3, then the stocking is
classified as forest. In both cases top height has to be at least 3 m, except for alnus viridis and pinus
mugo.
If a stand boundary crosses the IA, then the proportion of shrubs in the relevant stand (= the stand
containing the SPC) must be estimated.
Code
1

≤

2/3

DC smaller to or equal to 2/3 of the total DC.

2

>

2/3

DG exceeding 2/3 of the total DC.

4.5 Result of forest/non-forest decision
MID 13

Forest/non-forest decision and explanation (code)

Definition
Specification whether a SPC is classified as forest, shrub-forest or non-forest. If the SPC is classified
as non-forest, an explanation is given to explain why the terrestrial assessment led to this decision.
Procedure
The program ‘LAURO’ sets the code for forest/non-forest automatically according to the decisions and
measurements taken by the field team.
Code
Forest:
1

Forest

Forest.

2

Shrub forest

Shrub forest.

Non-forest:
3

Outside

SPC lies outside the FBL, or the distance from FBL to FBL across the SPC
is larger than 25 m.

4

Width < 25 m

Forest width (from FBL to FBL across the SPC) is smaller than 25 m.

5

DC < 20%

Degree of cover is less than 20%.

6

DC + width

Combination of degree of cover and width results in non-forest.

7

Top height

Top height of the stand is smaller than 3 m.

8

Road

SPC lies on a road or in a stream wider than 6 m.

9

Bare area

SPC lies in an avalanche track or in a bare area of more than 25 m.

10

Railway track

SPC lies on a railway track.

11

Other

Other reason ( –> to be mentioned on plot diagram of sample plot).
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MID 555
Code
1
2
3

Forest change compared to a reference inventory (code)

Increase
Decrease
Unchanged

MID 581

Reference inventory

Code
100

NFI1

210

NFI2

MID 474

Reason for forest decrease with respect to reference inventory (code)

Objective
To collect information about the type of real or apparent change from forest to non-forest.
Definition
Forest decrease has to be assessed if a former NFI forest plot is classified as non-forest in the aerial
photo interpretation or if the result of the terrestrial survey is non-forest.
Procedure
The field team judges whether the stocking has actually decreased or very probably decreased since
the reference inventory or whether the change is only apparent.
Obvious signs of an actual decrease are traces of single trees or parts of the stocking which must
have been cleared or which have disappeared due to natural processes so that the minimum criteria in
the forest/non-forest decision are not fulfilled anymore (new FBL, degree of cover too low, or width or
top height too small).
Fellings in areas with wooded pastures and windthrown or broken stems in areas near forest border
zones (e.g. timberline) are counted as forest decrease, in contrast to other cutting or windthrow areas
in the forest.
Question
Are we surveying a real change or an apparent one? What is the reason for it?
Code
Real decrease:
1

Clearing: trees, including stumps, removed by human intervention.

2

Fellings in areas with wooded pastures where regeneration is not planned or supported (stumps
of cut trees are still present).

3

Natural loss (whole tree including stump is missing).

4

Windthrow or windbreak in areas near forest border zones like along the timber line, avalanche
tracks or permanently unstocked areas (broken trees or trees thrown to the ground).

Apparent decrease
5

28

Change since reference inventory cannot be explained (maybe an error concerning the
forest/non-forest decision or an inaccurate measurement of the SPC).
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MID 475

Reason for forest increase with respect to reference inventory (code)

Objective
To collect information about the type of real or apparent change from non-forest to forest.
Definition
Forest increase has to be assessed if a former non-forest plot is classified as forest in the aerial photo
interpretation or if the result of the terrestrial survey is forest.
Procedure
The field team judges whether the stocking has actually increased or very probably increased since
the reference inventory or whether an apparent change has happened. An obvious sign is an increase
in number of stocking elements (afforestation or natural regeneration), which raises the degree of
cover or shifts the FBL and which therefore contributes to a positive forest/non-forest decision.
Question
Are we surveying a real change or an apparent one? What is the reason for it?
Code
Real increase:
1

Afforestation (plantation of trees on non-forest land).

2

Natural ingrowth A: increase in degree of cover.

3

Natural ingrowth B: new position of the FBL.

4

Natural ingrowth C: new position of the FBL and increase in degree of cover.

Apparent increase
5

Change since reference inventory cannot be explained (maybe an error concerning the
forest/non-forest decision or an inaccurate measurement of the SPC).

MID 476

Previous use before forest increase (code)

Objective
To classify the type of previous use of former non-forest land. The attribute indicates which type of
change in land use might be the cause of the forest increase.
Definition
Previous use specifies how the land was used before it became forest. Previous use must be
assessed for all former non-forest sample plots, which are now classified as forest.
Procedure
The field team searches for hints (vegetation, traces of pasture, old walls, fences, etc.) indicating
previous use or asks the local population.
Question
How was the former non-forest sample plot used?
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Code
1

Urban area and traffic lines (buildings and surroundings, parks, gardens, allotments, street and
railway embankments etc.).

2

Excavation and mining (gravel pits, quarries, mining pits, etc.).

3

Cultivation of vineyards, orchards, gardening, nurseries and Christmas trees outside the forest.

4

Cultivated meadow, arable farming, farmhouse meadows.

5

Alpine grassland, pasture in the Alps and Jura, hay meadow, sheep grazing alps, steep hay
meadow.

6

Combined use of grass and wood in alpine areas (cut of single trees).

7

Wooded pasture (mixed use for grazing and forestry).

8

Unproductive vegetation with grass or herbs, shrubs, bushes, wetland.

9

Bare areas without vegetation: landslip, eroded area, block debris, rocks, glacial foreland,
riverbank.

MID 547

Reliability of information about previous use (code)

Objective
To judge the reliability of information about previous use.
Question
How reliable is the information about previous use?
Code
1

Good

Information concerning previous use is based on clear traces and/or reliable
information from a third party.

2

Moderate

Weak traces and/or uncertain judgement from a third party.

3

Poor

Anyone’s guess without traces or information from a third party.

4.6 Slope and sample plot radius
4.6.1 Slope
Objective
To adjust the radii of the sample plot circles to take into consideration the slope angle.
Definition
The radii of the sample plot circles are adjusted in inclined terrain taking into consideration the mean
2
slope angle of the sample plot. The horizontal projection of the sample plot area is constant (200 m or
2
500 m ). In flat terrain (slope angle=0 %), the radius R5 measures 12.62 m and the radius R2 7.98 m.

MID 16

Slope of the sample plot (%, 0–150)

Definition
Mean slope of the sample plot.
Procedure
Slope is assessed for new sample plots only. Downhill slope and uphill slope are measured using the
clinometer. The value has to be assessed to 1% including the algebraic sign (e.g. - 4%, or + 60%).
The mean slope of the sample plot is calculated automatically from the values measured for downhill
slope and uphill slope.
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MID 17

Downhill slope

Technical attribute
Downhill slope is measured from the SPC to the lowest point 15 m away.

MID 18

Uphill slope

Technical attribute
Uphill slope is measured from the SPC to the highest point 15 m away.
Measurement of slope next to a cliff (special case): obstacles higher than 2 m are not taken into
account when measuring slope (if not walkable, an accessibility boundary must be assessed, see
chapter 5.2).
Line of sight
correct
wrong

5m
SPC 1
15 m

>2 m
SPC

>2 m = Accessibility
boundary

Accessibility
15 m boundary

Line of sight
correct
wrong

15 m

4.6.2 Sample plot radius
Definition
A NFI sample plot consists of two concentric circular plots measuring 2 a and 5 a. In flat terrain, the
radius R2 (2 a) measures 7.98 m and the radius R5 (5 a) measures 12.62 m. In inclined terrain, the
radii are corrected (enlarged) to ensure that the horizontal projection of the sample plot still covers an
area of 2 a and 5 a, respectively.

16

Sample tree (dbh)

36

30

No sample tree (dbh)

18
14
9
28

24

2
R5 = 12.6

SPC
14

R=

10

7.9
8

16
40

46

18
10

32

14
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9
14 (dbh)
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Rule
Once a sample plot radius has been calculated, it will never be changed again. Even if mistakes in
assessing the correct value are detected in future surveys, the initial value is left unchanged. If a field
team detects such a mistake, it should report this fact using the attribute ‘remarks concerning the
sample plot assessment’ and add a note on the sketch of the sample plot.
Sample plot radii for new sample plots are calculated using the mean slope of the sample plot.

MID 20

Sample plot radius R5 (m)

MID 583

Sample plot radius R2 (m)

The correct values of the radii in inclined terrain are listed below for slopes ranging from 0% to 150%.
This list must be used if the computer fails and further assessments have to be noted on the paper
forms.
Slope
%
0–10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
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Radius R2
(2 a)
m
7.98
8.02
8.06
8.10
8.15
8.21
8.28
8.36
8.44
8.52
8.62
8.71
8.82
8.92
9.03

Radius R5
(5 a)
m
12.62
12.69
12.74
12.81
12.89
12.99
13.09
13.21
13.34
13.48
13.62
13.78
13.94
14.10
14.28

Slope
%
85
90
95
100
105
110
115
120
125
130
135
140
145
150

Radius R2
(2 a)
m
9.14
9.25
9.37
9.49
9.61
9.73
9.85
9.97
10.09
10.22
10.34
10.47
10.59
10.71

Radius R5
(5 a)
m
14.45
14.63
14.82
15.00
15.19
15.38
15.57
15.77
15.96
16.16
16.35
16.55
16.74
16.94
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5 Boundaries and forest edge
5.1 Objective and definitions
The stocking boundary, reduction line and accessibility boundary delimit the stocked part of the
sample plot from non-forest areas and from inaccessible areas. A boundary line crossing the sample
plot should be taken into account when calculating volume, increment and yield, and the sample plot
area must be reduced to correspond to the stocked part of the sample plot only.
The objective of the forest edge assessment is to assess the ecological value of this biotope.

Definitions
Stand border: The stand border separates the reference stand from other stands present in the 5-are
circle. Trees within the 5-are circle which are part of the reference stand are marked specially in the
assessment of individual trees.
Accessibility boundary: The accessibility boundary delimits inaccessible parts of the 5-are circle,
e.g. rock face, stream, river, lake, wall, fence or other obstacles, which are insurmountable for regular
assessments. No assessment is carried out outside of an accessibility boundary.
Reduction line: The reduction line reduces the sample plot inside the 5-are circle to just that area
which is stocked. It corresponds to the forest borderline measured in NFI1 and is defined as the line
connecting all stocking elements with a minimum height of 3 m so as to form the forest border.
Exceptions are trees and shrubs in an afforestation or a regeneration.
Trees, stumps and shrubs in cutting areas, windthrow areas or damage areas, as well as pinus mugo
and alnus viridis are treated as stocking elements even if they are smaller than 3 m. The reduction line
is not identical with the forest boundary line (FBL) or the stocking boundary, but they may intersect.
Stocking boundary: The stocking boundary is the outer tangent, measured at breast height,
connecting the outermost trees and shrubs with a dbh of at least 12 cm that form the forest border.
Exceptions are afforestations, regenerations, cutting areas, windthrow areas, damage areas and pinus
mugo and alnus viridis.
The stocking boundary is decisive for the assessment of the forest edge inside the 25-m circle
(measured horizontally) around the SPC. The stocking boundary is not identical with the forest
boundary line (FBL).
Forest edge: The forest edge is a border area between different landscape elements. In general it
has typical, characteristic structures (shelter belt, shrub belt) and functions as an ecological transition
zone between forest and open land. The stocking boundary is the relevant boundary line to describe a
forest edge.
Assessment line: The assessment line is a line 50 m in length along which the forest edge is
assessed. The path of the assessment line is defined by the inflexion point of the stocking boundary.
The assessment line follows the general direction of the stocking boundary in both directions from the
inflexion point and ends at a distance of 25 m (see plot diagram: aspect of the forest edge).
Indentations and prominent tree groups with a width of <10 m (from drip border to drip border) are not
considered. Both end points and the inflexion point are marked with a ranging pole during the
measurement.
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E1

25

m

Tree of the forest stand
IP

Outermost trees/shrubs with dbh ≥12 cm

SPC
r=
25

Trees/shrubs dbh <12 cm
Stocking boundary

m

IP Inflexion point

25 m

E1, E2

End of assessment line (2 x 25 m)
Width of shrub belt
Non-forest

E2

Forest

Inner forest edge: If a scattered stocking or an area becoming overgrown borders a closed forest
stand with a shelter belt and if the scattered stocking is not wider than 100 m, then we are talking
about an inner forest edge. The width can be estimated from aerial photos or from the topographic
map, or - in case of doubt - it may be measured with a measuring tape. To distinguish between a
continuous transition zone and an inner forest edge, it may be helpful to consult the topographic map
and check the symbols.
Open land: If the distance (from drip border to drip border) to the next stocking that meets the criteria
of the forest definition is at least 50 m, then we are talking about open land (check on topographic map
or aerial photo). If there is a large clearing, its mean diameter must measure at least 50 m.

5.2 Boundaries
MID 27

Type of boundary (code)

Objective
To denominate the type of boundary that is assessed.
Procedure
– Accessibility boundary, stocking boundary, inner forest edge, reduction line: The decision flowchart helps to check the criteria needed to assess a boundary and to decide what type of
boundary has to be assessed. The next step is to measure the boundary lines, the assessment
lines and to assess the descriptive attributes.
–

Stand border:
The field team checks whether a stand border crosses the 5-are circle. The path of the stand
border is not assessed directly and is therefore not included in the decision flow-chart (p.36). But
in the assessment of the individual trees, every tree belonging to the reference stand is marked
separately.

Up to three independent boundaries (stocking boundary, reduction line and accessibility boundary)
can be assessed.
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Warning: in a shrub forest only the accessibility boundary and the stand border are assessed.
Code
2

Accessibility boundary

Accessibility boundary crosses the 5-are circle.

3

Stocking boundary

Stocking boundary crosses the 25-m circle:
Description of forest edge if the stocking borders open land and if at
least half of the assessment line is walkable.

4

Inner forest edge

Inner forest edge crosses the 25-m circle:
Description of forest edge if at least half of the assessment line is
walkable.

5

Stand border

Stand border crossing the 5-are circle. The boundary line between
two stands is not assessed directly. If a stand border exists, all the
trees belonging to the reference stand are marked separately.

6

Reduction line

Reduction line crosses the 5-are circle.
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Examples
A The SPC is situated in a scattered stocking or in a closed stand and there is no boundary crossing
the 25-m circle. –> No boundary, no description of forest edge. The continuous transition from
scattered stocking to open land is not a stocking boundary or a forest edge.
50 m

SPC

50 m

R

5m

R5

2

=

A
No boundary:
no assessment of forest edge

B The SPC is in a stocked area and a rock face or a cliff is within the 5-are circle. –> Measurement of
the accessibility limit.
50 m

50 m

R = 25

m

SPC

R5

B
Accessibility boundary:
SPC within stand
assessment of forest edge, if walkable

C The SPC is in a stocked area and a stocking boundary crosses the 25-m circle around the SPC –>
If the stocking is bordering open land and if at least half of the assessment line is walkable, then the
stocking boundary is measured and the forest edge described. If the stocking boundary
crosses the 5-are circle and if reduction line and stocking boundary follow different paths due to the
differences in definition, then both the reduction line and the stocking boundary have to be
assessed.
50 m

R5

SPC

R

50 m

5m
=2
C
Stocking boundary:
SPC in stand or shelter belt
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D The SPC is in a scattered stocking (see MID 257 ‘forest type’) or in a closed stand with a scattered
stocking bordering it, and a clearly recognisable forest edge crosses the 25-m circle –>
Measurement of boundary line of inner forest edge and description of forest edge. If the
stocking boundary crosses the 5-are circle, then stocking boundary and stand border are identical.
50 m
R

=2
5m

R5

50 m

SPC

D
Inner forest edge:
SPC in scattered stocking

assessment of forest edge

E The SPC is inside the FBL, but outside the stocking boundary, and belongs to forest-use category A
–> Measurement of stocking boundary and description of forest edge, if the stocking borders
open land and if at least half of the assessment line is walkable. If the reduction line and stocking
boundary follow different paths, due to differences in definition, then both the reduction line and the
stocking boundary have to be assessed.
50 m

FBL

R
5

50 m

SPC
R = 25 m

E
Stocking boundary:
SPC in forest use category A

MID 28

assessment of forest edge

Forest edge (code)

Technical attribute
The programme ‘LAURO’ indicates automatically whether a forest edge has been assessed in the
previous inventory.
Code
1

Forest edge

Forest edge (=stocking boundary or inner forest edge) present.

2

No forest edge

No forest edge present.

MID 30

Boundary line (m 0.1–50.0, gon 0–399)

Objective
To assess real changes at the forest edge. Where possible, the predetermined path of the
assessment line measured in a previous inventory should be observed.
Definition
The path of the boundary line (stocking boundary, accessibility boundary and reduction line) is
determined by the distance to the SPC and the direction of the boundary line.
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Procedure where pre-determined boundary lines exist
– The data about boundary lines assessed in NFI 2 (assessment line: distance inflexion point – SPC,
azimuth inflexion point – SPC, azimuth 1 and azimuth 2) is available on the field computer.
– The old assessment line is marked in the field according to the data taken in the previous inventory
and is checked for any changes.
– It is important to maintain the path of the given assessment line even if it seems to have been laid
out incorrectly in the previous inventory. If, on the other hand, a clear change is identified (increase
or decrease), a new assessment line must be assessed. The old azimuth from inflexion point to SPC
must be maintained.
Procedure with new boundary lines
– The path of the assessment line and the inflexion point must be determined.
The position of the inflexion point must be chosen independently of the density of the forest edge,
and open and convenient spots should not be given preference. The distance and the azimuth to
the SPC are measured. The SPC and the inflexion point should not be identical.
– On both sides of the inflexion point the outer tangents, measured at breast height, connecting the
outermost trees or shrubs with a dbh of at least 12 cm which form the forest edge, are determined
(for exceptions, see the forest/non-forest decision). Azimuth 1 and azimuth 2 are measured.

MID 31

Distance inflexion point – sample plot centre (m, 0.1–50.0)

Distance is measured horizontally from the inflexion point to the SPC. The minimum distance allowed
is ≥0.1 m.

MID 32

Azimuth inflexion point – sample plot centre (gon, 0–399)

MID 33
Azimuth 1 (gon, 0–399)
(Azimuth from inflexion point to end 1 of boundary line).
MID 34
Azimuth 2 (gon, 0–399)
(Azimuth from inflexion point to end 2 of boundary line).
– All three azimuths are measured starting from the inflexion point.
– The three azimuths must differ from each other.
– The SPC must never lie on the boundary line of a stocking boundary or on an accessibility
boundary or on a reduction line.
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MID 517

Reduction line = stocking boundary

Technical attribute
Objective
To distinguish sample plots where the paths of the reduction line and the stocking boundary are
identical from sample plots where they differ. In the second case, both lines have to be assessed.
Code
1

Identical

Reduction line = stocking boundary.

2

Not identical

Reduction line ≠ stocking boundary.

Objective of a reduction line:
To delimit the stocked part of a sample plot. The sample plot area needs to be reduced to the stocked
part only to estimate volume, increment and yield correctly.
Definition of the reduction line
The reduction line, which corresponds to the forest borderline assessed in NFI1 is the line connecting
the stem centres of all stocking elements – at breast height – which form the forest border and which
have a minimum height of 3 m. Exceptions are trees and shrubs in afforestations or regenerations and
trees, stumps and shrubs in cutting areas, windthrow areas, damage areas, and the shrub species
pinus mugo or alnus viridis are considered to be stocking elements even if they are smaller than 3 m.
The reduction line is not identical with the forest boundary line (FBL) or the stocking boundary, but
they may coincide.
Procedure
1. Decision to measure a reduction line:
– A reduction line is measured if the SPC lies in a closed stand or in a scattered stocking, in forest
use category A or B, and if a distinct boundary line crosses the sample plot (5-are circle).
2.

Measurement (see sketch)
– Measure the path of the boundary line and the position of the inflexion point (K). The inflexion
point must be chosen regardless of the density of the forest edge so that easily accessible spots
are not favoured. The horizontal distance and azimuth are measured from the inflexion point in
direction of the SPC. The SPC and the inflexion point must not be identical.
– From the inflexion point a line is drawn in both directions, connecting at breast height the
outermost stems of the stocking elements which form the forest edge and have a height of at
least 3 m (for exceptions, see definition above), and azimuth 1 and azimuth 2 are measured.

Example A
SPC is classified as forest use category A (meadow). The assessment line may be stretched where
indentations and prominent forest corners are smaller than 10 m. There are several correct ways to
choose the inflexion point. The stumps in front of the forest are scattered and are not part of a cutting
area. They are therefore not considered when a boundary line is drawn.

R5
Stump
Tree
Stocking boundary
Reduction line
Stocking boundary: decisive for assessing the forest edge.
Reduction line: reduces the sample plot inside the 5-are circle to just that area which is stocked.
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Special case: cutting area along a forest edge
Where trees have been cut along the forest edge, the reduction line is drawn from the centre of the
stem to the centre of the stem connecting the outermost trees and shrubs with a height of at least 3 m,
or from the centre of a stump to the centre of a stump so long as it can be assumed that the cut trees
and shrubs actually reached a minimum height of 3 m prior to being cut.

Example B
If the cutting area along the forest edge is smaller than 5 a, or narrower than 10 m (minimum distance
from drip border to stump, e.g. after tending the forest edge), then the stocking boundary runs along
the outer tangent of the outermost trees with a dbh ≥ 12 cm. The reduction line runs along the centres
of the outermost stumps.

Stump
R5

Tree
Stocking boundary
Reduction line

Example C
If the cutting area along the forest edge is larger than 5 a, or wider than 10 m (minimum distance from
drip border to stump), then the stocking boundary runs along the outer tangent of the outermost
stumps so long as it may be assumed that the cut trees and shrubs had a dbh of at least 12 cm prior
to being cut. The reduction line runs along the centres of the outermost stumps.

Stump
Tree
Stocking boundary
Reduction line

MID 35

Location of sample plot centre with respect to boundary lines (code)

Definition
To locate the SPC with respect to stocking boundary and reduction line.
Code
1

Inside

SPC is inside the stocked part.

2

Outside

SPC is outside the stocked part.
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5.3 Forest edge
MID 29

Forest edge assessment (code)

Definition
The forest edge must be assessed if the SPC lies in the forest border zone, i.e. if a stocking boundary
or an inner forest edge cuts the 25-m circle and if at least half of the assessment line is walkable.
If two stocking boundaries cross the 25-m circle, then the one closest to the SPC (smallest distance
inflexion point – SPC) has to be assessed.
Code
1

Forest edge assessment

The forest edge is assessed.

2

No forest edge assessment.

The forest edge is not assessed. Assessment line is not
walkable on at least half of its length or open land criterion is
not met.
Outermost trees of the “normal”
forest stand

Outermost trees/shrubs
with dbh ≥12 cm

25 m

Herbaceous
fringe

Cultivated
land

Forest edge zone

Shrub belt

Shelter belt
Edge trees
with/without
shrub layer

Stocking boundary

MID 36

Forest
Stand with/without shrub layer

Inner drip border
of edge trees

Aspect of forest edge (gon, 0–399)

Objective
To measure the aspect of the forest edge in order to take into account light, temperature and wind
conditions influencing the forest edge. The aspect of the forest edge is an attribute describing the
stand conditions.
Definition
Azimuth of the forest edge aspect.
Procedure
The aspect is measured with a compass at the inflexion point. A direction must be chosen which is
valid for most of the assessment line’s length. If the two sections of the assessment line have more-orless the same direction, then the aspect corresponds to the angle bisector of azimuth 1 and azimuth 2.
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The compass must be read to 1g (gon).
Azi 1
Aspect

SPC

IP

Aspect

Azi 2
SPC

IP

Assessment line

MID 37

Structure of forest edge (code)

Objective
To assess the forest edge from an ecological point of view with respect to structure and depth.
Definition
The forest edge is a transition zone between forest and open land. A well-structured forest edge is
stepped and has a shelter belt including a shrub belt (see diagram 7).
The shelter belt is composed of the edge trees und a shrub belt. Edge trees have a dbh ≥12 cm and
are mostly slanted or have an imbalanced, one-sided crown, with branches reaching almost to the
ground on the side facing the open land (border effect).
A shelter belt exists if, for more than half of the assessment line, there is a row of edge trees/shrubs
with dbh ≥12 cm. Exception: for thickets higher than 5 m, the outermost trees of the stand are taken as
edge trees, irrespective of dbh.
The shelter belt is protruding if the branches of the edge trees extend at least 6 m into open land
(minimum distance from the centre of a stem to the drip border).
The shrub belt consists of trees/shrubs with dbh <12 cm (excluding dwarf shrubs). The shrub belt is
in front of the shelter belt. A shrub belt is present if it is at least 1.0 m wide (distance measured from
the stocking boundary to the outermost twigs) for more than half (>25 m) of the assessment line.
Special case: Bare areas (cutting areas) and regenerations along a forest edge often have no shelter
belt. In other words: trees with dbh >12 cm are missing. In this case the minimum width of 1.0 m for
the shrub belt is determined by the boundary line of the forest stand (centre of the stems of the
outermost young trees/shrubs) and the outermost twigs of the shrubs.
Code
1

1
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Without shelter belt, without shrub belt
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2

>1.0 m

2

Without shelter belt, with shrub belt (special case of 1)

3

<6 m

3

With steep shelter belt, without shrub belt

4

With protruding shelter belt, without shrub belt

5

With shrub belt (mostly) under the shelter belt
(in the drip zone)

6

With shrub belt clearly in front of the shelter belt

4

>6 m

5

6
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7

Edge trees

Shrub belt

7 With shrub belt and a stepped, loose shelter belt

MID 38

Width of shelter belt (m, 0–50)

Objective
To assess the extent of the shelter belt.
Definition
The width of the shelter belt corresponds to the distance measured from the stocking boundary to the
inner crown projection of the edge trees measured at a height of 1.3 m.
Procedure
If there is a shelter belt, its width is measured (with a measuring tape or with Vertex) at three points: at
the inflexion point and at both ends of the assessment line. Measurements are read in metres. The
programme ‘LAURO’ calculates the mean value from the 3 measurements. Should the width of the
shelter belt exceed 50 m, then the maximum value of 50 m must be given.

MID 39

Width of shrub belt (m, 0–50)

Objective
To assess the extent of the shrub belt.
Definition
The width of the shrub belt is measured from the stocking boundary to the outermost tips of the twigs
of the shrubs, measured at a height of 1.3 m. The width of the shrub belt is assessed only if a shrub
belt exists (according to the definition in MID 37).
1.

Woody plants higher than 0.5 m are part of the shrub belt (dwarf shrubs and woody plants < 0.5
m are not part of the shrub belt but of the herb border).

2.

The shrub belt must have a width of at least 1.0 m for more than half of the length of the
assessment line (>25 m).

3.

The degree of coverage of woody plants in the shrub belt must be at least 25%.

Procedure
If the criteria mentioned above are met, then the shrub belt is measured at both endpoints of the
assessment line and at the inflexion point. The programme ‘LAURO’ calculates the mean value from
the 3 measurements. If the width of the shrub belt is > 50 m, then the maximum value of 50 m must be
given.

MID 41

Width of herbaceous fringe (m, 0.0–50.0)

Objective
To assess the extent of the herbaceous fringe, a buffer zone between forest and intensively cultivated
agricultural land.
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Definition
The herbaceous fringe is an important habitat for insects. It is composed of grasses, herbs, forbs,
perennials, dwarf shrub communities, vaccinium myrtillus, heather or rhododendron ferrugineum and
is located in front of the shrub belt and shelter belt. The herbaceous fringe is either not cut or only
extensively, and it is either not pastured or only extensively (nutrient-poor meadows/pastures). Also
part of the herbaceous fringe are meadows next to the forest edge which are cultivated extensively
and adjacent wasteground, nature reserves, reeds, and dwarf-shrub heath. The herbaceous fringe
along the assessment line must be measured if at least half of the assessment line (>25 m) is covered
with herbs, grasses, dwarf shrubs and woody species with a maximum height of 0.5 m.
Procedure
The width of the herbaceous fringe is measured similarly to the width of the shrub belt. The decisive
distance extends from the lower 1.3 m of the shelter belt or shrub belt to the intensively cultivated
agricultural land.
The width of the herbaceous fringe is measured at both ends of the assessment line and at the
inflexion point. The programme ‘LAURO’ calculates the arithmetic mean of the 3 measurements.
Measurements are read in metres (e.g. 1.6 m). For measurements >50 m, the maximum value
(= 50 m) is given.
Distances related to a shelter belt, shrub belt and herbaceous fringe are measured horizontally at
breast height (1.3 m). The widths are additive, and there is no overlapping.

MID 42

Shape of forest edge (code)

Objective
To describe the type of interleaving of forest and open land.
Definition
The attribute ‘shape of forest edge’ is assessed on a stretch of 100 m (50 m in each direction from
the inflexion point).
The shape of the forest edge (shelter belt and shrub belt) is assessed for its lower part, i.e. at breast
height. Simple forest corners are usually assessed as ‘undulating’.
Code
1

Straight

Forest edge is straight, possibly bent slightly, but without curving back
along a distance of 100 m.
100 m

1

Forest

2

Undulating

Forest edge has curves, without protruding trees/shrubs, and with no
more than one prominent forest corner.
100 m

2

Forest

3

46

Indented

Forest edge is indented with 1–2 protruding groups of trees/shrubs or 2
prominent forest corners.
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100 m
3

Forest

4

Deeply indented

Forest edge is deeply indented and has more than 2 protruding groups of
trees/shrubs.
100 m

4

Forest

5

Scattered

Forest edge with isolated trees or groups of trees/shrubs in front of it
(scattered stocking).
5

IF
FBL

Closed
forest

<100 m
Scattered stocking

FBL = Forest boundary line
IF = Inner forest edge

An inner forest edge is assessed in NFI only if there is a shelter belt (a distinct stand border between
normal forest and scattered stocking). In alpine regions ‘normal’ forest is often separated from the
scattered stocking in front of it by a pasture fence. In addition, the scattered stocking in front of the
normal forest must be less than 100 m wide. If the transition from normal forest to scattered stocking is
smooth (no shelter belt), or if the scattered stocking is wider than 100 m, then the sample plot does
not lie in the forest border zone and therefore no forest edge is assessed.

MID 43

Forest edge density (code)

Objective
To assess visual cover for animals in the forest (ground layer of the stand), and to indicate climatic
conditions in the stand.

Definition
Density of the lower section of the forest edge (shelter belt and shrub belt) along the whole
assessment line. This layer extends from the ground up to a height of 2 m.
The density of shrubs and lower branches of the trees are assessed looking from the open land into
the forest stand.
Question
To what extent (%) is the direct line of observation into the stand blocked?

Procedure
NFI3 Field Manual
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The state of foliaged trees/shrubs is decisive. Regeneration and thickets bordering agricultural land
without a shelter belt are classified in general as ‘open’.
Code
1

Open

Open forest edge; view blocked to 0–25%.

2

Sparse

Sparse forest edge; view blocked to 26–50%.

3

Loose

Loose forest edge; view blocked to 51–75%.

4

Dense

Dense forest edge; view blocked to 76–100%.

MID 44

Condition of forest edge (code)

Objective
To assess human influence on the development of the forest edge.
Definition
Type and intensity of human treatments (pasture is an indirect human treatment) of the forest edge
(edge trees and shrub belt) are assessed. With multiple treatments (e.g. cut and thinned), the most
recent one must be assessed. With multiple treatments within the last two years, the most important
one must be assessed.
Code
1

Mowed

No treatment of trees or shrubs, but forest expansion has been stopped or
slowed down by grass mowing.

2

Grazed

Grazing at the forest edge, with branches and shrubs clearly browsed.

3

Trimmed

Branches and shrubs trimmed or intensive agricultural use right to the forest
edge (e.g. ploughed, meadow fertilised up to the forest edge), lower parts of
the forest edge cut back to the border from ‘outside’. Higher branches are
jutting out in the form of typical arbours.

4

Cut/brushed up

Shrubs removed, trees partially brushed up: forest edge cut back to the
border at full height –> steep shelter belt.

5

Cleared

Ingrowing areas burnt or forest edge partly cleared; shrubs removed/burnt,
trees cut, forest partially cut –> decrease in forest area.

6

Thinned

Individual trees removed from inside in the course of a normal thinning of the
forest stand.

7

Tended

Tended forest edge; shelter belt, shrub belt and sometimes forest stand
thinned gradually according to a planned forest edge treatment.

8

No treatment

Last human treatment (including pasture) is hardly visible anymore (no
stumps along the forest edge; other traces at least 10 years old; shrubs in
front of the forest; roads/tracks along the forest edge are hardly driveable
because of branches. All these are signs of a continuous spread of the forest
area.

MID 45

Barrier delimiting forest edge (code)

Objective
To specify the accessibility of the forest edge and the potential spread of the forest.
Definition
Most important barrier right at the forest edge, which hampers access or exit. It may even make it
impossible for humans and animals to enter, and which restricts a further spread of the shrub belt.
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A barrier delimiting the forest edge is assessed if the shrub belt or the herbaceous fringe reaches it
and if the barrier lies inside the interpretation area. The barrier must be present on at least ¼ of the
assessment line.
Impassable tracks (overgrown, eroded, or with muddy wheel tracks caused by tractors) are not
assessed. A trail is assessed as a cart track if a substructure is visible. Where there are multiple
barriers, the following priorities apply: road/track > fence/wall > ditch/water.
Code
1

None

No barrier.
st

rd

st

rd

2

Road 1 –3 class

3

Road 4 class

Roads and squares with gravel, not surfaced (mostly 4 class roads).

4

Cart track

Cart track between fields, alpine track, footpath, without gravel, drivable with
th
th
tractor only (mostly 5 –6 class roads/tracks).

5

Railing

Railing of enclosures (garden, graveyard, military or industrial zone, etc.).

6

Deer fence

Deer fence (wire mesh).

7

Pasture fence

Pasture fence (one or more rows of wires/bars).

8

Wall

Wall, height > 1 m.

9

Ditch Ditch, depth > 1 m and width > 2 m.

10

Water

th

MID 46

Roads and squares, surfaced with concrete or asphalt (mostly 1 –3 class
roads).
th

Lake, river, stream (width > 2 m).

The immediate neighbourhood of the forest edge (code)

Objective
To assess the ecological relevance of the forest edge. It depends both on the forest stand and the
adjacent open land. The objective of this attribute is to describe the open land (non-forest).
Definition
The immediate neighbourhood is restricted to a semicircle 100 m in radius in front of the forest edge
as seen from the inflexion point. The landcover type in the largest part of the area is assessed. Human
impact decreases gradually: codes 1–5 = intensive human use, code 6 = moderate human use, codes
7–11 = extensive to no human use.
Code
1

Settlement

Built-up area, urban area (traffic lines, buildings including immediate
surroundings/garden/park, sport facilities).

2

Field

Arable land or ploughed artificial meadow, cultivated vineyard, garden.

3

Meadow

Intensively cultivated (fertilised) meadow.

4

Meadow/trees

Meadow with single trees, hedges or agricultural shrubs.

5

Pasture

Meadow grazed intensively.

6

Wooded pasture

Wooded pasture, scattered stocking (grazed with moderate intensity).

7

Tall forbs

Tall forb habitat including ferns.

8

Nutrient-poor meadow

Ingrowing alpine grazing land, nutrient-poor meadow, dry grassland (in
part used extensively).

9

Wetland

Wetland: reed, moor, swampy meadow, etc. (extensive to no use).

10

Water

Water (lake, river).

11

Rock/scree

Rock, block debris, scree, ruderal area, wasteland (mostly without
vegetation), gravel pit, quarry.
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Indicators to distinguish nutrient-rich from nutrient-poor meadows:
Nutrient-poor meadow:

–
–
–
–

Brownish colour,
Herbs branching mainly at ground level,
Rich species diversity (typically Leucanthemum adustum),
Not fertilized with manure.

Nutrient-rich meadow:

–
–
–
–

Lolium perenne
Poor species diversity,
Fertilized with manure,
Mainly for grass production.

5.4 Species assessment along the forest edge
MID 568

Species along the forest edge (code)

Species assessed along the forest edge are listed in Appendix 3, Species list NFI3, column C.

MID 47

Proportion of species along the forest edge (code)

Objective
To assess the significance of the forest edge for botanical diversity and as a habitat for birds and
insects (e.g. thorn bushes, catkin-bearing plants) and to assess its aesthetic value (recreation
function).
Definition
The proportion of tree and shrub species found in the vertical projection of the forest edge is assessed
according to Braun-Blanquet. The proportion is assessed for each species independently of the other
plants. The sum of the proportion is smaller than 100% if the shelter belt is partly missing
(regeneration or cutting area bordering directly on open land) or if it is very loose. The projected area
of the forest edge is determined by the assessment line (50 m) and the top height of the oldest stand
bordering on the forest edge.
Only those woody species along the forest edge are considered, which have at least some of their
leaves/needles in direct contact with the open atmosphere (surface of the forest edge).

H
Cutting
area

50 m
H = Top height of the oldest stand forming the forest edge
Sum of proportional areas (approx. 60%)
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Special cases
If regeneration or a thicket without a shelter belt or a shrub belt borders on open land, then the tree
and shrub species present in the outermost 2 m are assessed. If there are branches jutting out from a
wide shelter belt that reach down to the ground (0–1.3 m above ground), then the plants behind this
curtain of branches are not assessed.
Procedure
The assessment of tree and shrub species along the forest edge is assessed from outside the forest.
All species listed in Appendix 3, ‘Species list NFI3, column C’ are assessed. Code 9 ‘other shrubs’ is
used only for species which are not listed in the species list and which can grow higher than 1.3 m (no
dwarf shrubs). Only living plants are assessed. Species which occur only as single small plants (height
< 1.3 m) are assessed using code 1.
Small indentations or prominent tree groups (distance from drip border to drip border < 10 m) are not
considered when laying out the assessment line. But the line for the assessment of the species follows
the path of the indentation or prominent tree group according to the proportion of the bridged gap (split
into parts of equal length on both sides). The assessment line for the species assessment is 50 m long
at most.
Assessment line

50 m
<10 m

<10 m

Assessment of species:
1. Walk along the assessment line (50 m) and assess all the tree and shrub species. Every field team
has the relevant references and the programme ‘Flora Helvetica’ available to assess the species.
2. Estimate the proportion of the (vertical) area of tree and shrub species.
3. Enter the correct code for the tree or shrub species and the corresponding code for the proportional
area.
Code
1

Very rare

Very rare species which cover just a small area (mostly one plant only) –>
Species which appear only as individuals smaller than 1.3 m.

2

Sparse

Species which are sparse and lform ess than 1% of the tree or shrub layer.

3

1–5%

Proportional area 1–5% of the tree or shrub layer.

4

6–25%

Proportional area 6–25% of the tree or shrub layer.

5

26–50%

Proportional area 26–50% of the tree or shrub layer.

6

51–75%

Proportional area 51–75% of the tree or shrub layer.

7

76–100%

Proportional area 76–100% of the tree or shrub layer.
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6 Single trees
6.1 Objectives and definition
Objective
To assess woody species, volume, increment, yield, deadwood, origin of plants.

Definitions:
Sample trees are trees and shrubs (see NFI species list) on the sample plot which meet the following
prerequisites:
–
Inside the 2-are circle a sample tree must have a dbh of ≥12 cm.
–
Inside the 5-are circle a sample tree must have a dbh of ≥36 cm.
Sample trees include lying and dead trees. Sample trees are measured and assessed. They can be
identified by their polar coordinates (distance and azimuth from SPC).
Border trees are trees at a distance from the SPC which is close to the radius of the 2-are circle or 5are circle. It is therefore crucial to measure the distance from the SPC to the middle of the border tree
accurately.
Sample plots assessed in previous inventories have predetermined values for R2 and R5, which must
be used unchanged. If the sample plots are new, the radii are calculated from the slope
measurements.
Predetermined data for sample trees
To assess the attributes of sample trees already assessed in previous inventories, predetermined data
is available on the computer. Appendix 7 lists the predetermined attributes.

6.2 Procedure
The tripod with the Wyssen-compass is installed in the centre of the sample plot, directly above the
aluminium profile that marks the SPC (check with plumb line). Predetermined trees are identified by
their polar coordinates (azimuth and distance) in ascending order, starting with azimuth 0 gon. The
tree status and comments are then assessed and the dbh or circumference measured. The next step
includes the assessment of attributes describing the individual tree. In the case of a snag or a lying
dead tree, the attributes describing deadwood are assessed.
Ingrowths (new trees) are assessed in the first work cycle according to their position in the stand.
In the second work cycle, selected tariff trees are measured (tree height, diameter at a height of 7 m).
In the third work cycle, the sample trees in a sector from azimuth 0–100 gon are assessed to identify
any lichens, followed by the assessment of the diversity of woody species present within the 2-are
circle.

6.3 Identification of sample tree
The programme ‘LAURO’ displays graphically the positions of predetermined trees and of the 2-are
and 5-are circles.

MID 48

Tree sequence (number)

Technical attribute
NFI3 Field Manual
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Definition
Temporary number (local tree sequence number) allocated to sample trees on the sample plot (1–99).
Procedure
– Predetermined sample trees are sorted in the tree list according to ascending azimuth and distance.
If two trees have the same azimuth, then the one closer to the SPC is assigned the lower local tree
sequence number. Ingrowths are added between predetermined trees according to their position.
– For new sample plots, the sample trees are numbered according to the ascending value of the
azimuth (0–399 gon) and distance.
During the assessment, sample trees are marked with a removable cloth tag with the tree sequence
number. This procedure is necessary to ensure the measurements and assessments taken in different
working steps are assigned to the correct tree.

MID 49

Tree identification number (number)

Technical attribute
Definition
Each sample tree has an individual identification number, which is stored in the data-base. This tree
number cannot be changed.

MID 50

Species (code)

Objective
To assess the presence and frequency of woody species in Swiss forests.
Definition
Trees and shrub species are listed and coded according to the standard botanical notation in Latin.
Procedure
The species of a sample tree or shrub assessed in NFI1 or NFI2 is predetermined, except for trees
assessed in a previous inventory as dead trees. For all sample trees, both old and new, the attribute tree
species must be determined and entered.
If the predetermined species is clearly wrong, then it must be corrected. All trees and shrubs, both standing
and lying, with their dbh measuring points inside the sample plot (2-are circle, 5-are circle), or with
remaining stumps inside the sample plot, are assessed. In case of doubt, a species is determined using the
botanical field guide or the programme ‘Flora Helvetica’.
Procedure with dead trees
For sample trees assessed as dead trees in a previous inventory, the species is not predetermined. It must
be assessed using the appropriate code if the species is still recognisable. If this is not the case, then code
999 (=tree species not classifiable: dead tree/shrub/stump) must be assigned.
The attribute ‘species of dead sample tree’ (MID 411) enables, where possible, deciduous wood and
coniferous wood to be still distinguished.
Species list NFI3
The species list NFI3 is more extensive than that of NFI2, but it still remains compatible with older
versions so that comparisons can still be made with the species diversity assessed in previous
inventories. Species must be specified as accurately as possible. The species list contains additional
species and some groups of species have been subdivided into species. Species not listed in the
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species list can be classified more precisely with the attribute ‘Additional text to specify woody species’
(MID 392), where it is possible to enter additional information.
Example of a code expansion:
The predetermined species ‘20’ (= Larix decidua et L. kaempferi), assessed in a previous inventory, is
not valid anymore in NFI3. Now either species ‘146’ (=Larix decidua) or species ‘147’ (=Larix
kaempferi) must be entered. In case of doubt, the most likely solution must be chosen but never code
‘49’ (=other conifers).
Conifers

Code NFI2

Abies alba

11

Larix decidua et L. kaempferi

20

Code NFI3

Larix decidua

146

Larix kaempferi

147

TF*

Picea abies

10

Pinus cembra

19

Pinus mugo arborea

18

Pinus nigra

16

Pinus strobus

17

Pinus sylvestris

15

Pseudotsuga menziesii

22

Taxus baccata

25

Abies sp.

30

TF

Cedrus sp.

31

TF

Chamaecyparis sp.

32

TF

Cryptomeria sp.

33

TF

Metasequoia glyptostroboides

34

Picea sp.

35

TF

Pinus sp.

36

TF

Sequoiadendron giganteum

37

Thuja sp.

38

TF

Tsuga sp.

39

TF

Other conifers

49

TF

Deciduous trees
Acer campestre

56

Acer opalus

59

Acer platanoides

57

Acer pseudoplatanus

58

Aesculus hippocastanum

89

Alnus glutinosa

63

Alnus incana

64

Betula pendula

65

Betula pubescens

66

Carpinus betulus

67

Castanea sativa

62

Celtis australis

68

Cinnamomum camphora

162

Fagus sylvatica

50

Fraxinus excelsior

60

Fraxinus ornus

61

Juglans regia

69

Liriodendron tulipifera

90
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Malus sylvestris s.l.

71

Ostrya carpinifolia

70

Platanus sp

163

Populus alba

150

Populus alba et P. canescens

73

Populus nigra s. l.

74

Populus sp.

76

Populus tremula

75

Populus x canescens

TF
149

Prunus avium

77

Pyrus communis & P. pyraster

72

Quercus cerris

54

Quercus petraea

52

Quercus pubescens

53

Quercus robur

51

Quercus rubra

55

Rhus typhina

191

Robinia pseudacacia

78

Salix alba

79

Salix caprea

152

Salix sp.

80

Sorbus aria

81

Sorbus aucuparia

82

Sorbus domestica

83

TF

Sorbus latifolia s.l.

159

Sorbus mougeotii

158

Sorbus torminalis

84

Tilia cordata

85

Tilia platyphyllos

86

Ulmus glabra

88

Ulmus laevis

160

Ulmus minor

87

Other deciduous trees

99

TF

Shrubs A (Code 1-8)
Pinus mugo prostrata

1

Juniperus communis

2

Alnus viridis

5

Ilex aquifolium

6

Laburnum anagyroides

7

Prunus padus

8
Shrubs B

Amelanchier ovalis

102

Berberis vulgaris

100

Buddleia sp.
Buxus sempervirens

173
101

Chamaerops humilis

189

Clematis alpina

192

Colutea arborescens

194

Cornus mas

105

Cornus sanguinea

104

Coronilla emerus

56
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Corylus avellana

106

Cotinus coggygria

209

Cotoneaster integerrima

196

Cotoneaster tomentosa

197

Crataegus monogyna

171

Crataegus oxyacantha

172

Crataegus sp.

118

Cytisus scoparius

198

Daphne alpina

199

Daphne laureola

200

Daphne mezereum

201

Chamaerops humilis

189

Euonymus europaeus

169

Euonymus latifolius

170

Euonymus sp.

111

Ficus carica
Hippophae rhamnoides

174
113

Juniperus communis ssp alpina

202

Juniperus sabina

203

Laburnum alpinum

175

Laurus nobilis

176

Ligustrum vulgare

110

Lonicera alpigena

165

Lonicera caerulea

167

Lonicera nigra

166

Lonicera periclymenum

168

Lonicera sp.

103

Lonicera xylosteum

164

Mespilus germanica

177

Myricaria germanica

204

Prunus cerasus

205

Prunus laurocerasus
Prunus mahaleb

178
117

Prunus serotina
Prunus spinosa

179
116

Rhamnus alpina

180

Rhamnus cathartica

109

Rhamnus frangula

112

Rhamnus saxatilis

181

Rhododendro hirsutum

207

Rhododendron ferrugineum

206

Ribes alpinum

182

Ribes nigrum

183

Ribes petraeum

184

Ribes rubrum

185

Ribes uva-crispa

186

Ruscus aculeatus

208

Sambucus nigra

107

Sambucus racemosa

108

Sorbus chamaemespilus

187

Staphylea pinnata

188
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Trachycarpus fortunei

190

Viburnum lantana

114

Viburnum opulus

115

Other shrubs

9

TF

Species assessed at forest edges
Clematis vitalba

124

Hedera helix

123

Rosa sp.

122

Rubus fruticosus

120

Rubus idaeus

121

Vaccinium myrtillus

125

Vaccinium oxycoccus

128

Vaccinium uliginosum

127

Vaccinium vitis-idaea

126

Not identifiable dead woody species and stumps

999

* TF: additional text allowed to specify woody species more precisely (see MID 392).
Note: Appendix 3 contains an extended species list with information about species assessment in
different phases of data assessment.

MID 552

Growth habit (code)

Objective
To distinguish between ‘salix’ species growing as a tree and as a bush in order to differentiate
between normal forest and shrub forest.
Definitions
Dendriform growth:
– Usually one stem axis from bottom to top (mono-axial).
– Main shoot grows steadily with age, maximum height > 5 m.
– Ramification in the upper part of the plant.
Shrublike growth:
– Often more than one stem axis of similar strength (polyaxial).
– Axis with growth restricted to a maximum height < 5 m.
– Ramification near the ground.
Code
1
Dendriform growth
2
Shrublike growth

MID 392

Additional text to specify woody species (text)

Objective
To differentiate tree and shrub species more precisely.
Procedure
Woody species which are not listed in the NFI species list but which are clearly identifiable are classified
according to their scientific botanical notation in Latin.
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MID 51

Distance (m, 0.00–30.00)

Objective
To determine the polar coordinates of the sample trees.
Definition
Distance of a sample tree from the SPC. The distance is measured to the cm (centimetre) from the
centre of the sample tree, at a height of 1.3 m. The predetermined distance for sample trees assessed
in a previous inventory is rounded to the decimetre. This distance may be corrected if necessary. The
measuring point for dbh must be inside the sample plot circle.
Procedure
– The distance is measured with the automatically rewinding measuring tape (logger’s tape).
– Distance must be measured at breast height (1.3 m above ground).
– Predetermined distances must be checked and adjusted if the measured distance deviates from
them by more than 20 cm.
Border tree
– The centre of a border tree must be measured exactly using the calliper.
– Distance must only be measured with the automatically rewinding measuring tape. Distance is read
to the cm and entered into the programme (predetermined distances are, if necessary, replaced).
– Border trees assessed in a previous inventory that are now at a distance from the SPC that is larger
than the radius (R2 or R5) are not assessed anymore (-> ‘tree status’ =3, no assessment).
Ingrowths
– Measurement of the distance to the cm.

MID 53

Azimuth (gon, 0–399)

Objective
To determine the polar coordinates of sample trees.
Definition
Azimuth of a sample tree, measured from the SPC in gon (0–399g). The azimuth is predetermined for
sample trees assessed in previous inventories.
Procedure
The azimuth is measured with a Wyssen-compass by aiming at the left edge of the stem towards a
point 1.3 m above ground. The instrument is read to the ‘gon’.
Where the deviation is more than 5g:
1. If the predetermined azimuth differs for one tree only, then this azimuth may be adjusted.
2. If all the azimuths differ, then the compass must be checked (instrument mounted vertically? any
magnetic metals near the instrument?). If the Wyssen-compass is ok, then it must be assumed
that the SPC is not the same as in NFI 1 or NFI2. In this case the SPC must be reconstructed
from the predetermined azimuths of the old sample trees.
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An azimuth may be estimated if a normal measurement is not possible (e.g. if a dbh measurement
point cannot be seen because another tree is in the way).
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circular
plot (R5)
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T

3

3

Sample tree

MID 54

No sample tree

Tree status (code)

Definition
Information about the presence/absence of sample trees.
Code
A) Sample tree present
1

Identified

Sample tree assessed in previous inventory. Predetermined data exist. The
tree must be identified with certainty. The sample tree keeps its
identification number.

2

New tree

Sample tree present, but no predetermined data.
– Ingrowth: a tree with dbh measuring ≥ 12 cm (R2) or ≥ 36 cm (R5), which
is therefore a new sample tree.
– Tree which has tilted into the sample plot and which is assessed for the
first time as a sample tree (also standing and lying dead trees).
– Tree on new sample plot.

3

No assessment

Tree is present but is not assessed because it does not meet the
requirements for a sample tree anymore e.g.:
– Border tree with dbh measuring point outside the R5- or R2-circle (tilted
out of the sample plot).
– Predetermined tree with a dbh <12 cm.
– Predetermined tree with a dbh <36 cm and distance > R2.
– Predetermined tree behind an accessibility boundary or a reduction line.
For trees with ‘tree status’ = 3 (no assessment), a comment (MID 58) must
be added.

9

60

Not identified

Tree which cannot be identified clearly with the predetermined data. The
attribute ‘explanation’ (MID 55) is set automatically to ‘unknown’.
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B) Sample tree not found
Predetermined data exist, but the corresponding sample tree is missing.
6

New stump

Only the stump of a predetermined sample tree is present. Add further
information with ‘explanation’ (MID 55).

8

Nothing present

No trace of the sample tree. Neither the tree nor the stump is present. Add
further information with ‘explanation’ (MID 55).

-99 Delete

MID 55

A new tree assessed by mistake is deleted (no entry in database).

Explanation (code)

Definition
For trees with ‘tree status’ = ‘6’ (new stump) or = ‘8’ (nothing present), a reason must be given to
explain why the sample tree is missing.
Code
1

Saw cut

2

Obviously removed Obviously removed and used tree, but no saw cut visible; e.g. because of
road works or other building activity.

3

Loss

Natural loss because of windthrow, erosion, landslip, avalanches, rockfall or
forest fire. Often windthrown trees, partly with saw cut or broken trees. Tree
is not on sample plot anymore.

4

Unknown

Whereabouts of the sample tree is unknown.
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Saw cut visible; stump is present, possibly also outside the sample plot.
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Decision flow-chart tree status and explanation.

6.4 Measurement of sample tree
MID 58

Comments (code)

Objective
To indicate particular properties of the sample tree, e.g. to select tariff trees.
Procedure
Up to three comments may be specified for each sample tree. The priority of the comments must be
respected. The limiting heights for trees classified as ‘forked tree’ and ‘capitozzi’ are estimated and in
case of doubt they can be checked with Vertex, a measuring tape or a ranging pole.
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Code
Priority
1
2
1

Code
B
C
D

Short name
Normal ST
Forked tree
Snag

1

E

Lying dead

1

F

Lying living

2

G

Bent tree

2
2

H
I

Tilted tree
Coppice

2

K

2

M

2

N

Reserved
standard
Proportion of
dead
branches
Capitozzi

Description
Normal sample tree.
Tree forked between 1.3 m and 9.0 m above ground.
Standing dead tree, height >1.3 m. The following attributes are
assessed/measured: species, layer, dbh and circumference.
Lying dead tree: dbh measurement point is inside the sample plot
and can be determined clearly. Cut trees, which will clearly remain
in the forest, must be assessed as ‘lying dead’. Trees cut in the
current or the previous cutting season at a height below 1.3 m, are
assessed as ‘used’ and not as lying trees.
Lying living tree: dbh measurement point is inside the sample plot.
The sample tree is still alive (at least some green epicormic
branches present).
Bent tree. Crown of the sample tree is bent and is not in the initial
layer anymore.
Tilted tree deviating 20g or more from the plumb line.
Coppice. New tree grown from coppice shoots of a cut tree. The
opposite of seedling.
Reserved standard, preparatory planted tree.
Proportion of dead branches on sample tree >20% of all the
branches.

Sample tree where the principal stem axis divides into several
stem axes below 7 m due to human influence.
1
O*
Ex-NFI-tree
Standing and living former sample tree. In other words: tree which
does not meet the criteria for sample tree anymore.
* Special case of Code B (=normal sample tree)

Measurement of a tilted tree:

Tilted tree
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Tree not tilted
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The following code sequences are valid:
B
BC, BG, BH, BI, BK, BM, BN,
BCG, BCH, BCI, BCK, BCM, BGI, BGK, BGM, BGN, BHI, BHK, BHM, BHN, BIK, BIM, BIN, BKM,
BKN, BMN,
–> normal procedure.
D,
DC, DG, DH, DI, DK, DM, DN,
DCG, DCH, DCI, DCK, DGI, DGK, DGN, DHI, DHK, DHN, DIK, DIN, DKN
Only dbh/circumference and layer are assessed -> continue with assessment of dead sample trees.
E,
EC, EI, EN,
ECI, EIN,
–> dbh/circumference is measured-> continue with assessment of dead sample trees.
F,
FC, FI, FM, FN,
FCI, FCM, FIM, FIN, FMN.
–> dbh/circumference is measured.
O,
–> Stop assessment and continue with next sample tree.

MID 60

Diameter at breast height (cm, 12–60)

Objective
To calculate the volume of single trees, growing stock, increment, etc.
Definition
The diameter at breast height (dbh) is the stem diameter of a sample tree measured at a height of 1.3
m above ground. Dbh is measured with a calliper to one cm (rounded off always to the lower cm
mark). Measurement range: 12 cm–60 cm.
Calliper limit inside the 2-are circle = 12 cm
Calliper limit inside the 5-are circle = 36 cm
Procedure
– The calliper rule must always point at the SPC, see example 1.
– On slopes, dbh is measured on the uphill side of the sample tree, see example 2.
– Dbh must always be measured on the dbh-mark made in the previous inventory.
– The measurement is always rounded down to the lower cm.
– With tilted trees, the calliper must be positioned orthogonal to the stem axis, see example 3.
– If the stem is forked at a height of more than 1.3 m, then the tree must be measured as one
sample tree, but specified as ‘forked tree’, see examples 4 and 6.
– If the stem is forked at a height of less than 1.3 m, then each part has to be treated as an
individual sample tree, see example 5.
– If a regular measurement with a calliper is not possible, e.g. if dbh > 60 cm or if the parts of a
forked tree have grown together, then no value for dbh is entered and the field team just measures
the circumference.
– If neither the dbh nor the circumference can be measured according to the instructions, then the
dbh is estimated.
– If a sample tree is forked at exactly 1.3 m, then the dbh measuring point must be chosen at a lower
height and only the circumference is measured, see example 9.
64
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– If there are branches, humps, bulges, or occlusion of wounds at the height of the dbh measuring
point, one measurement must be taken above the obstacle and one beneath it. The mean of the two
readings can then be calculated and entered.

Marking the dbh measuring point:
It is important to mark sample trees with the marking knife only. That is why the mark should be
scratched into the bark only after having measured the dbh or circumference of a tree.
dbh measured radially

SPC

1.3 m

SPC

DIST

1.3 m

SPC
3

2

1

1.3 m

1.3 m

1.3 m

1.3 m
1 Measurement

1 Measurement

2 Measurements

6

5

4

SPC
1.3 m

DIST

1.3 m
1.3 m

1.3 m
Logger’s tape
8

7

MID 62

9

Circumference (cm, 30–999)

Objective
To calculate the volume of single trees, growing stock, increment, etc. for trees where the dbh cannot
be measured according to the instructions, e.g. trees with dbh > 60 cm.
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Definition
Circumference of a sample tree is measured at a height of 1.3 m above ground (=breast height).
Circumference is measured with the logger’s tape to one cm (rounded down always to the lower cm
mark). Measurement ranges from 30 cm to 999 cm.
Minimum circumference for a sample tree in the 2-are circle
= 38 cm
Minimum circumference for a sample tree in the 5-are circle
= 113 cm
Procedure
Circumference is measured if it is not possible to measure the dbh with the calliper (e.g. dbh > 60 cm).
– On slopes, the circumference is measured at breast height on the uphill side of the sample tree,
see example 2.
– Circumference must always be measured on the dbh-mark made in the previous inventory.
– The measurement is rounded down to the lower cm.
– With tilted trees, the measuring tape must be positioned orthogonal to the stem axis, see example
3.
– If the stem is forked at a height of more than 1.3 m, then the tree must be measured as one
sample tree with the attribute ‘comment set to ‘forked tree’, see examples 4 and 6.
– If the stem is forked at a height of less than 1.3 m, then each part has to be treated as an
individual sample tree, see example 5.
– If the circumference cannot be measured with the measuring tape, then no value for circumference
is given and the field team estimates the dbh instead.
– With sample trees forked at exactly 1.3 m, the circumference must be measured at a lower height,
see example 9.
– If there are branches, humps, bulges, or occlusion of wounds at the height of the dbh measuring
point, one measurement must be taken above the obstacle and one beneath it. The mean of the
two readings can then be calculated and entered.

Marking the dbh measuring point with a marking knife:

dbh measuring point:
a horizontal scratch and a short
slanted one pointing at the SPC

Sample trees are only marked with the marking knife after the dbh or circumference has been
measured. The mark must be scratched with care into the bark to avoid damage (e.g. trees with thin
bark).

MID 556

Method of dbh measurement (code)

Objective
Each sample tree must have a value for dbh, either measured or estimated.
Procedure
The dbh is estimated in all cases where neither a calliper nor a measuring tape can be used according
to the instructions (e.g. forked trees grown together or trees lying on the ground). To estimate the dbh,
any instrument (e.g. a metre rule, 50 m tape measure or ranging pole) may be used.

Code
1

Calliper/tape

Measurement with calliper (default) or measuring tape.

2

Estimate

Estimate using other instruments (metre rule, ranging pole, etc.).
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6.5 Assessment of sample tree
MID 477

Stand affiliation (code)

Objective
To indicate which stand a sample tree belongs to.
Procedure
If a stand border crosses the 5-are circle, then every sample tree must be assigned to either the
reference stand or to another stand.
Code
1

Reference stand

Sample tree is part of the reference stand.

2

Other stand

Sample tree is part of another stand.

MID 63

Crown length (code)

Objective
To assess the relation between crown length, crown form and increment.
Definition
The crown extends from the lowest living branch on the stem, excluding epicormic branches to the top
of the tree. It corresponds to the ‘coherent volume’ of green needles or leaves growing on one tree.
Code
1

Long crown

Crown length is more than half of the total tree length.

2

Medium crown

Crown length is between one quarter and half the total tree length.

3

Short crown

Crown length is less than one quarter the total tree length.

Crown
Crown

Epicormic
branches

MID 64

Crown form (code)

Definition
Description of the shape of a sample tree.
Code
1

Round

Crown is dense, round, symmetric, and even; crown volume and shape is
above average.

2

Slightly one-sided

Crown is slightly asymmetric; crown volume and shape are average.

3

Heavily one-sided

Crown is very asymmetric, sparse, and uneven; crown volume and shape
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are below average.

MID 65

Layer (code)

Objective
To describe the sample tree and to assess trees which were in another layer in the last inventory.
Important attribute to select tariff trees.
Definition
Layer to which a sample tree belongs: Position of the crown with respect to the top height (=mean
height of the 100 strongest trees/ha).
Code
1 Upper layer

Upper layer: >2/3 of top height.

2 Medium layer

Medium layer: 1/3–2/3 of top height.

3 Lower layer

Lower layer: <1/3 of top height.

4 No layer

Sample tree does not belong to a layer. Free-standing tree, standard.

The layer of a sample tree must always be declared with respect to the stand to which the tree
belongs.

UL
UL
ML
ML
LL

LL

Conifers, deciduous trees and shrub species A (according to Species list, column E)
Upper layer UL =
Medium layer ML =
Lower layer LL =

MID 389

1/3

> 2/3 of the top height
– 2/3 of the top height
< 1/3 of the top height

Mistletoe (code)

Objective
To assess the dispersion of mistletoe on tree species with frequent infestation.
Procedure
Presence of mistletoe on the stem and in the crown is assessed with binoculars.
Code
1 No mistletoe
2 Little mistletoe
3 Some mistletoe
4 Widespread mistletoe
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No mistletoe visible.
Slight infestation: 1–4 bunches of mistletoe visible.
Medium infestation: 5–8 bunches of mistletoe visible, occupying less than
1/3 of crown volume.
Massive infestation: more than 8 bunches of mistletoe visible or mistletoe
occupying more than 1/3 of crown volume.
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Damage on single tree
Objective
To assess the extent of damage, disease and the reason for particular damage in Swiss forests.
Definition
Damage or disease observed on sample trees that reduce the vitality or life of a tree.
Procedure
Two occurrences of damage can be recorded. The more important one is assessed first. Damage is
assessed only if it can be classified unambiguously. Damage assessment consists of ‘type/size of
damage’, ‘place of damage’ and ‘cause of damage’.
MID 557:

Type/size of damage one

MID 558:

Type/size of damage two

MID 559:

Place of damage one

MID 560:

Place of damage two

MID 561:

Cause of damage one

MID 562:

Cause of damage two

Type/size of damage (MID 557, MID 558)
Code
0

No damage

11

Bare wood < 1 hand

Wood core bare, size of damage area < 1 hand.

12

Bare wood 1–4 H

Wood core bare, size of damage area = 1–4 hands.

13

Bare wood > 4 H

Wood core bare, size of damage area > 4 hands.

21

Cracks < 1 m

Crack in wood core, moulding < 1 m.

22

Cracks > 1 m

Crack in wood core, moulding > 1m.

76

Inclusions

Inclusions of objects.

77

Resin flow

Recent resin flow.

Broken bole <

1/2

Broken bole: < half of the crown broken off.

32

Broken bole >

1/2

Broken bole: ≥ half of the crown broken off.

33

Broken stem

Broken stem: complete crown broken off.

51

Canker < 1/2

Canker: < more than half of stem circumference.

52

Canker > 1/2

Canker: ≥ half of stem circumference (excluding chestnut canker).

71

Bark necrosis

Bark necrosis: sunburn, ash canker.

78

Insect damage

Damage by insects: e.g. lice, may bugs, infestation spot.

31

41

<

1/2

leafed

Tree with < 1/2 of leaf/needle mass (excluding whipped or dominated
trees).

44 Dry top

Tree with dry top.

91 Fungus fruit-body

Long-living fungus fruit-body, ‘witches’ broom.

85 Main branch missing

Main branch broken or cut off (forked tree).

92 Damage by birds

Cavities and rings made by woodpeckers.
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Place of damage (MID 559, MID 560)
Code
1

Root

Root collar, roots; from ground up to a height of 0.5 m.

2

Stem

Stem from 0.5 m to the lowest green branch, without epicormic branches.

3

Bole

Ligneous continuation of the stem within the green part of the crown,
main branches.

4

Crown

Branches, twigs, needle- and leaf-mass.

e Crown without bole and main branches:
Needles and leaves
d Bole within the green crown, for
deciduous trees main branches
(continuation of the stem)
c Stem, from 0.5 m to the first green branch,
without epicormic branches

b Root collar, roots.
From the ground to 0.5 m

dbh

If there is damage of the same type in two places, the spot with the most damage is the one that
determines the place of damage.

Cause of damage (MID 561, MID 562)
Code
10

Logging

Damage caused by logging.

11

Felling

Damage caused by felling.

12

Man, other

Damage caused by humans, apart from logging or felling.

13

Cattle

Cattle, livestock.

8

Large game animal

Large game animal.

14

Insects

Insects.

15

Fungi

Fungi, bacteria, viruses.

2

Fire

Fire.

3

Rockfall

Rockfall.

5

Landslide, erosion

Landslide, erosion.

16

Wind, snow load

Wind, snow load, rime.

17

Avalanche

Movement of the snow pack, avalanche.

18

Frost, sun

Other weather influence (frost, sun, lightning, drought, hail).

9

Unclear

Cause unclear.

21

Birds

Woodpecker, crossbill, other birds.

22

Small game, rodent

Small game, rodent.
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Type/size of damage

Place of damage

Cause of damage

0

No damage

11

Bare wood <1 hand

1

Root

10

Logging

12

Bare wood 1–4 hands

2

Stem

11

Felling

13

Bare wood >4 hands

3

Bole

12

Human, other cause (not logging or felling)

13

Cattle

8

Big game

14

Insects

2

Fire

3

Rockfall

9

Cause unclear

22

Small game, rodents

21

Cracks <1 m

1

Root

10

Logging

22

Cracks >1 m

2

Stem

11

Felling

3

Bole

12

Human, other cause (not logging or felling)

3

Rockfall

9

Cause unclear

5

Landslide, erosion

16

Wind, snow load, rime

17

Snow movement, avalanche

76

77

Inclusions

Resin flow

18

Frost, sun, lightning, drought, hail

1

Root

12

Human, other cause (not logging or felling)

2

Stem

3

Rockfall

3

Bole

9

Cause unclear

1

Root

all

All causes possible

2

Stem

3

Bole

31

Bole broken <1/2

1

Root

11

Felling

32

Bole broken >1/2

2

Stem

12

Human, other cause (not logging or felling)

33

Stem broken

3

Bole

3

Rockfall

5

Landslide, erosion

16

Wind, snow load, rime

17

Snow movement, avalanche

18

Frost, sun, lightning, drought, hail

22

Small game, rodents

9

Cause unclear

15

Fungi, bacteria, viruses

51

Canker <1/2

1

Root

52

Canker >1/2

2

Stem

3

Bole

71

Bark necrosis

2

Stem

15

Fungi, bacteria, viruses

3

Bole

18

Frost, sun, lightning, drought, hail

9

Cause unclear

1

Root

14

Insects

2

Stem

3

Bole

4

Crown

4

Crown

14

Insects

15

Fungi, bacteria, viruses

18

Frost, sun, lightning, drought, hail
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41

Insect damage

<1/2 foliated
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71

44

91

85

92

Dry top

Fungus fruit-body

Main branch missing

Damage by birds

9

Cause unclear

3

Bole

11

Felling

4

Crown

12

Human, other cause (not logging or felling)

14

Insects

15

Fungi, bacteria, viruses

2

Fire

18

Frost, sun, lightning, drought, hail

9

Cause unclear

15

Fungi, bacteria, viruses

1

Root

2

Stem

3

Bole

1

Root

10

Logging

2

Stem

11

Felling

3

Bole

12

Human, other cause (not logging or felling)

3

Rockfall

5

Landslide, erosion

16

Wind, snow load, rime

17

Snow movement, avalanche

18

Frost, sun, lightning, drought, hail

9

Cause unclear

21

Birds

1

Root

2

Stem

3

Bole

6.6 Assessment of dead sample tree
MID 412

Status of stump (code)

Objective
– To monitor the phases of decomposition of a tree.
– To distinguish between a decaying tree and a stump while assessing the qualitative attributes listed
below to assess human influences.
Definition
Status of sample trees.
Procedure
Where a sample tree is coded as D (=snag) or E (=lying dead tree), the field team checks if the tree is
still in place in one piece or if the stem and stump have separated. The part below 1.3 m (=dbh
measuring point) is assessed as the ‘stump’. A stump is only classified as such if it is absolutely clear
to which tree it belongs (azimuth and distance). This means the tree will have been assessed in the
last inventory as a sample tree.
Code
1 Whole sample tree
2 Felled sample tree

Sample tree is connected to root stock.
Felled tree (saw, axe) is in sample plot only; stump is missing or
outside the sample plot.
3 Broken sample tree
Broken tree is in sample plot only; stump is missing or outside the
sample plot.
4 Stump + felled sample tree Stump and felled sample tree are inside the sample plot (saw cut).
5 Stump + broken sample tree Stump and broken sample tree are inside the sample plot (break line).
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MID 411

Species of dead sample tree (code)

Objective
To monitor the decomposition process of a dead tree.
Procedure
If a dead sample tree is coded D (=snag) or E (=lying dead tree), the field team checks if the tree can
still be classified as a coniferous or as a deciduous tree, or if it is not possible to make this distinction
any longer due to decay.
Code
1
Coniferous spec
2
Deciduous spec
3
Not determinable

MID 56

Coniferous tree species.
Deciduous tree species.
Dead tree in advanced state of decay; classification as
conifer/deciduous tree is no longer possible.

Number of tree rings (number, 0–500)

Objective
To assess the age of the reference stand by counting the number of tree rings of a cut sample tree.
Definition
Number of tree rings counted from the pith to the cambium on a stump of a used sample tree. Tree
rings are only counted if the sample tree belonged to the reference stand and if it has been felled
since the last inventory.
Procedure
If there are stumps of cut sample trees, then the rings of 3 stumps must be counted. If counting is not
possible or if the rings of 3 stumps have already been counted, then the value ‘0’ must be entered.
Stumps on cutting areas and stumps that do not belong to the reference stand are not counted.
If attribute MID 55 ‘explanation’ is set to code ‘1’ (= cut), then the attribute ‘number of tree rings’ must
be assessed.

MID 413

Broken stem or cut stem (code)

Objective
To assess which type of activity (human or natural) split the stem into several pieces. This parameter
is used to estimate the velocity of decomposition of deadwood (smaller parts decay faster than a
whole stem).
Definition
Presence of stem breakage or stem cut on dead sample trees.
Procedure
If the dead sample tree is coded D (=snag) or E (=lying dead tree), the field team checks if the stem is
broken or if a stem cut exists. The stem is checked along its whole length up to the merchantable top
diameter of 7 cm.
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Code
1
No stem breakage or stem cut.
2
One stem breakage.
3
One stem cut.
4
Several stem breakages of lying sample tree.
5
Several stem cuts of lying sample tree.
6
Both stem breakages and stem cuts on lying sample tree.

MID 414

Stem height of broken snag (m, 1.30–60.00)

Objective
To calculate the volume of dead sample trees with a broken or cut stem.
Definition
Stem length of snags (standing dead sample trees), measurement range: 1.30 – 60.00 m.
Procedure
If the dead sample trees are coded D (=snag), the stem height is measured using the Vertex.

MID 416

Stump height (m, 0.00–1.29)

Objective
To calculate the volume of stumps and to monitor the decomposition of deadwood.
Definition
Stump height of a former sample tree, measurement range: 0.00–1.29 m.
Procedure
If a sample tree is classified as ‘stump’ (code 4 or 5), the field team measures the height of the stump
with the metre rule to one cm. The stump must be measured on the side of the stump where the dbh
would normally be measured.

MID 415

Length of lying dead sample tree (m, 0.00–60.0)

Objective
To calculate the volume of lying, dead sample trees.
Definition
Total length (stem/bole) of a lying dead sample trees, measured up the merchantable top diameter of
7 cm.
Procedure
If a sample tree is classified as E (lying dead), its length is measured with Vertex, a measuring tape or
metre rule. The length of all parts of the stem or bole belonging clearly to the sample tree must be
measured up to the merchantable top diameter of 7 cm.

MID 417

Twigs on dead sample tree (code)

Objective
To monitor the early stages of decomposition of dead wood.
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Definition
Presence of twigs with a diameter of less than 3 cm on snag of lying dead tree.
Procedure
The field team checks if twigs (maximum diameter = 3 cm) are present on sample trees classified as D
(snag) or E (lying dead tree).
Code
1
Twigs (diameter < 3 cm) present.
2
No twigs (diameter < 3 cm) present.

MID 418

Bark cover on dead sample tree (%)

Objective
To monitor the early stages of decomposition of deadwood. Habitat for insects. Many creatures can
only take advantage of deadwood as long as it is still covered by bark.
Definition
Proportion of bark present on the stem of a snag or lying dead tree.
Procedure
If a sample tree is classified as D (=snag) or E (=lying dead), the percentage of the visible stem
surface with bark is estimated up to the merchantable top diameter of 7 cm.

MID 419

Decomposition of dead sample tree (code)

Objective
To assess the stages of decomposition of dead wood. The fungi that decompose wood and xylobiontic
beetles need decaying wood at particular stages of decomposition for their development.
Definition
Stages of decomposition of snags and lying dead trees.
Procedure
If a sample tree is classified as D (snag) or E (lying dead), the mechanical strength of the wood is
tested with a knife (Victorinox, Model Picknicker). It is important to use always the same type of pocket
knife with the same blade. The field team checks the resistance of the wood against the blade next to
the dbh measuring mark. ‘Next’ means along the circumference of the tree at a height of 1.3 m. The
predominant resistance of this zone is decisive.
Code
1
Fresh wood
2
Dead wood
3

Rotten wood

4

Mouldering wood

5

Mull wood
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Fresh wood with sap.
Dead wood: hard, without sap; the blade can penetrate the material only
slightly parallel to the fibres.
Rotten wood: not very hard; the blade can penetrate the material easily
parallel to the fibres, but it can penetrate only slightly across the direction
of the fibres.
Mouldering wood: soft; the blade penetrates the material easily in all
directions.
Mull wood: very loose or powdery; hardly any structure.
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MID 420

Ground contact of dead sample tree (%)

Objective
To assess the speed of decomposition of deadwood. Decomposition is faster with ground contact.
Definition
Proportion of stem of a lying dead tree with ground contact.
Procedure
If a sample tree is classified as E (lying dead), the proportion of the total length of the tree with ground
contact is estimated up to the merchantable top diameter of 7 cm. If the tree is broken into several
pieces, then only the part with the dbh mark is estimated.

MID 490

Cavity in dead sample tree made by woodpeckers (code)

Objective
To assess any cavities made by woodpeckers on dead trees. Additional attribute describing damage
on dead trees (compare to MID 557/558, code=92 assessed on living trees)
Definition
Cavities made by woodpeckers on snags or dead lying trees.
Procedure
Assess the presence of cavities on sample trees classified as D (snag) or E (lying dead).
Code
1
Cavity made by woodpeckers present.
2
No cavity made by woodpeckers present.

MID 422

Degree of moss cover on dead sample tree (%)

Objective
To assess any mosses present on the stem of a dead tree. Succession of plants.
Definition
Proportion of mosses on stem of dead tree.
Procedure
If a sample tree is classified as D (snag) or E (lying dead), the percentage of the visible length of the
tree covered with mosses is estimated. The stem is assessed up to the merchantable top diameter of
7 cm.

MID 423

Degree of lichen cover on dead sample tree (%)

Objective
To assess any lichens present on the stem of a dead tree. Succession of plants.
Definition
Proportion of lichens on stem of dead tree.
Procedure
If a sample tree is classified as D (snag) or E (lying dead), the percentage of the visible length of the
tree covered with lichens is estimated. The stem is assessed up to the merchantable top diameter
of 7 cm.
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MID 425

Shrub species on dead sample tree (number)

Objective
To assess any shrub species present on the stem of a dead tree. Succession of plants.
Definition
Number of shrub species on stem of dead tree.
Procedure
If a sample tree is classified as D (snag) or E (lying dead), the number of shrubs that have taken root
in the stem of the dead tree is counted. Loose vegetation coverage which is not rooted in the stem
(e.g. blackberry) is not considered. The stem is assessed up to the merchantable top diameter of
7 cm.

MID 426

Regeneration on dead sample tree (number)

Objective
To assess the population of tree species on dead wood and to assess the relevance of dead wood for
regeneration and the succession of plants.
Definition
Number of tree species higher than 10 cm on the stem of a dead tree.
Procedure
If a sample tree is classified as D (snag) or E (lying dead), the number of young trees is counted. The
stem is assessed up to the merchantable top diameter of 7 cm.

6.7 Fungi
MID 421

Assessment of fungi (code)

Objective
To assess fungi on dead sample trees.
Procedure
Fungi are assessed on all sample trees coded D (snag) or E (lying dead tree). This attribute indicates
whether the assessment of fungi was possible or not.
Code
1
Assessment of fungi.
2
No assessment of fungi possible (e.g. because of snow, or some other reason).

MID 541

Species of fungus on dead sample trees (code)

Objective
To assess fungi on dead sample trees.
Definition
Presence of long-living fruit-bodies on a dead sample tree.
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Procedure
On sample trees classified as D (snag) or E (lying dead), fungi are assessed on the stem up to the
merchantable top diameter of 7 cm. The species of fungus is identified with the guidelines and photos
in the fungus species list (see: Appendix 6) and assessed with the corresponding code. Visible
mycelia (mycelial mats or black rhizomorphs/threads) are not recorded.
Program ‘LAURO’: if there are no fruit-bodies, then the input mask ‘Species of fungus’ remains empty.
Code
1
Schizophyllum commune (Split gill)
2
Trametes hirsute (Hairy bracket)
3
Fomes fomentarius (Hoof fungus)
4
Fomitopsis pinicola (Red banded polypore)
5
Ganoderma lipsiense (Artist's bracket)
6
Laetiporus sulfurous (Sulphur regal, chicken mushroom)
7
Phellinus sp.
8
Trametes gibbosa (Lumpy bracket)
9
Trametes versicolor (Turkey tail)
10 Stipitate polypores: Polyporus brumalis, P. ciliatus, P. varius
11 Gloeophyllum odoratum (Anis mazegill)
12 Other perennial fungi (not identified)

6.8 Tariff tree
MID 68

Data status (code)

Definition
Tariff trees are selected automatically from the sample trees. The program ‘LAURO’ evaluates the
measured data of the assessed sample trees on the sample plot according to defined rules and
indicates those sample trees which meet the criteria for tariff trees. From this set of candidates, tariff
trees are randomly selected.
Code
1

Criteria met

Criteria for selection as a tariff tree are met. Tree is a candidate tariff tree.

2

Criteria not met

Criteria for selection as a tariff tree are not met. Tree is not a candidate and
will not be selected as a tariff tree.

3

Inconsistency

Inconsistent data –> border tree outside sample plot

Criteria for tariff trees are:
– The attributes: ‘species’, ‘azimuth’, ‘distance’, ‘tree status’, ‘comments’, ‘dbh’, ’circumference’,
‘type/place/cause of damage one’, ‘type/place/cause of damage two’ have values.
– Tree status must equal 1 (identified) or 2 (new tree).
– Dbh or circumference is > 0.
– Azimuth ranges from 0 ≤ 150 gon for sample trees with circumference ≤ 188 cm. For sample trees
thicker than that, all values for azimuth (range: 0 ≤ 399 gon) are valid.
– The attribute ‘comments’ must not contain any of the following parameter values:
D

Snag

E

Lying dead

F

Lying, alive

G

Bent tree
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H

Tilted tree

N

Capitozzi

O

Ex-NFI tree

– Sample tree species are listed in Appendix 3.
– The attributes ‘type of damage one’ and ‘type of damage two’ do not contain any values indicating a
broken stem or bole.
If all these prerequisites are fulfilled, then the code 1 (criteria met) is attributed to ‘data-status’ and the
sample tree is a candidate for selection as a tariff tree.
Code 3 (inconsistency) is attributed if the distance > R5; or if the distance > R2 and the dbh
between 0 and 36 cm. In such cases the data must be checked.

MID 69

Selection of tariff tree (code)

Objective
To estimate the tree volume and increment.
Definition
Tariff trees are selected sample trees where the upper stem diameter is measured at a height of 7 m,
as well as the height of the tree (H1) and the height of the lower end of the crown (H3).
Code
0

Not selected

The tree is not selected as a tariff tree.

1

Selected

The tree is selected as a tariff tree.

2

No selection

Random selection was not performed. The tree does not meet the required
criteria (-> ‘data status’).

6.9 Measurement of tariff tree
MID 71

Tree height (m)

Objective
To estimate tree volume.
Definition
Height of the top of the tree (height of the highest shoot).
Procedure
The height of the top of the tree (H1) is measured with ‘Vertex’. The following points must be observed
during measurement:
–

The point from which the measurement is taken must be selected at a distance between half a
tree length and one tree length away (corresponding to a 50–70 gon angle to the tree top).

–

Sometimes the top of a tree with a large round crown cannot be seen exactly from the ground
because the upper branches in the crown shield the tree top and mislead the observer to measure
an incorrect (too high) tree height. The ‘real’ position of the top of the tree must then be estimated
(see figure on the correct and incorrect measurement of tree height).

–

If the tree is forked, the higher part is measured.
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–

A dry tree top without needles or leaves is still the top of that tree and must therefore be
measured.

–

If the stem is broken, the point of fracture is the tree top unless a replacement crown has formed.

–

The top shoot of a deciduous tree is the tree top.

–

Tilted trees must be measured from the side.

–

On slopes, the tree height is measured on the uphill side of the tree.

Correct and incorrect measurement of tree height:
Apparent height
Measuring error

MID 77

Real height

Height of crown base (m)

Definition
Measurement of the crown base.
Procedure
The height of the crown base is measured with ‘Vertex’. These are the points that must be observed:
The height of the crown base (H3) is measured at the lower border of the green, lateral surface of the
crown. The crown base of drooping branches is therefore lower than the place where the branch
grows out of the stem (for branches growing upwards it is accordingly higher).
The lowest twigs, which tend to die off and loose their leaves or needles, are not regarded as part of
the crown.
Epicormic branches are only assessed as part of the crown if the length of their branches corresponds
to about the length of the other branches in the crown and if the shape of the tree follows a continuous
curve.
In the crown is one-sided, the lowest green branches of the longer crown part are assessed as the
lower end of the crown.
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H1
(Top of tree)

H1

H3
H3 (Crown base)

MID 70

Upper stem diameter at a height of 7 m (cm, 0–60)

Objective
To estimate the standing volume of single trees.
Definition
Diameter of the stem of a tariff tree, measured at a height of 7 m (=D7).
Procedure
– Measurement of the diameter at a height of 7 m with the ‘Finnish calliper’ fixed on top of a telescopic
pole. D7 is measured radial to the SPC, as is the dbh.
– On slopes, D7 is measured on the uphill side (see measurement of dbh, example 2).
– Reading to the cm, the scale on the Finnish calliper is rounded.
– D7 must be estimated if it is larger than 60 cm.
– On forked trees, D7 is measured on the higher part.
– D7 is not measured on trees where the main stem axis branches out into several parts at a height of
less than 7 m. Value ‘0’ is entered.
– If it is not possible to measure D7 according to the rules (e.g. branches at the height of 7 m), then
no measurement is taken and ‘0’ is entered.
1

2

1

3
4

2
3
4

5
6

5
6

Scale parallel to the right
border of the. tree.
Reading is correct!

Scale not parallel to the right
border of the tree.
Several readings are possible.
Reading is wrong!

With trees where the difference between dbh and D7 is unusually large (more than 15 cm or D7 >
dbh), the programme ‘LAURO’ automatically asks the field team to verify the two measurements.
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6.10 Assessment of lichens
MID 563

Status of lichens (code)

Technical attribute
Attribute is set automatically to 1 if lichens are assessed.
Code
1
Assessment of lichens carried out.

MID 427

Proportion of lichens (%)

Objective
To study the history of a stand by assessing the proportional area of lichen species living on sample
trees.
Procedure
In the sector from azimuth 0–100 gon, the extent of lichen coverage on the lower 2 m of sample trees
coded B (normal sample tree) or D (snag) is estimated in 5% classes. All lichen species are taken into
account. If the proportion of lichens > 0, then at least one lichen species must be specified.

MID 428

Lichen species (code)

Objective
To assess epiphytic lichens, which are putative indicators of ecological continuity. High diversity of
these species on a sample plot indicates an autochthonous stand.
Nomenclature
Soralium:
A decorticated area on a lichen thallus where soredia are produced.
Fruit-body:

A structure where sexual spores are produced. In lichens, typical fruit-bodies include
apothecia (more-or-less flat, disc-like fruit, either round or elongated) and perithecia
(more-or-less globular or flask-like fruiting body of Pyrenomycetes and angiocarpic
lichens, with a pore opening at the top).

Pycnidium:

A small, globose or flask-like structure in which asexual spores develop.

Procedure
Lichen species are assessed on sample trees coded B (normal sample tree) or D (snag) up to a height
of 2 m with a magnifying glass. Lichen species are classified with the help of the photos and
instructions in Appendix 5. It is possible to classify several lichen species on the same sample tree. If
the species ‘18’ (Usnea longissima)’ or ’14’, (Sphaerophorus sp.) are found, one specimen must be
sent to WSL.
Code
Fruticose lichens:
1
Alectoria sarmentosa
3
Bryoria sp.
6
Evernia divaricata
7
Letharia vulpina
14 Sphaerophorus sp.
18 Usnea longissima
19 Usnea sp. div
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Foliose lichens:
4
Cetrelia olivetorum
8
Lobaria pulmonaria
9
Menegazzia terebrata
11 Nephroma sp.
13 Parmotrema sp. div.
6
Sticta sp. div.
Crustose lichens:
2
Bactrospora dryina / Arthonia byssacea
5
Chrysothrix candelaris
10 Mycoblastus sanguinarius
12 Ochrolechia alboflavescens / O. androgyna
15 Caliciales ((Pin Lichen)
17 Thelotrema lepadinum
20 Other, unidentified lichens

6.11 Presence of woody species
MID 283

2

Woody species in R2 (code)

Objective
To assess species diversity of woody species on a reference area (2-are circle) as a basis for studying
the geographical and ecological distribution of woody species.
Definition
The NFI assesses plants (trees and shrubs) with a completely lignified plant axis at least 40 cm high.
All lignified phanerophytes (maximum height > 4 m) and nanophanerophytes (maximum height:
0.4 m–4.0 m) are classified. Dwarf shrubs are not classified as they are too small (< 0.4 m).
Procedure
Assessment of woody species in the 2-are circle (NFI species list, Appendix 3) in two classes. Class 1
ranges from 0.4–1.3 m height and class 2 from dbh= 0.1–11.9 cm (for woody species ≥ 1.3 m in
height).
Code (Codes, see NFI species list, Appendix 3).

MID 542

2

Height class of woody species (code)

Objective
To indicate the height class of the woody species in the 2-are circle.
Code
9

Height class 1

Height of plant 0.4–1.3 m.

10

Height class 2

Height of plant ≥ 1.3 m; dbh 0.1–11.9 cm.
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Example (assessment in normal forest):
Woody species

Height class 1
(MID 542)
x
x

Acer pseudoplatanus
Fraxinus excelsior
Corylus avelana
...

2

MID 624

Height class 2
(MID 542)
x
x

Proportion of woody species in the shrub forest (%, 0–100)

Objective
To assess the dominant woody species in shrub forest.
Definition
The relative proportion of woody species contributing to the degree of crown cover is only assessed in
shrub forests.
Procedure
The degree of crown cover (inside the 2-are circle) of all woody species with a minimum share of 5%
is estimated (in 5% classes). Only plants in the 2 defined height classes are considered. The sum of
the estimated degrees of crown cover of all woody species present on the 2-are circle amounts to at
most 100%.
Example (assessment in shrub forest):

Pinus mugo prostrata
Acer pseudoplatanus
Fraxinus excelsior
Corylus avelana

Height class 1
(MID 542)

Height class 2
(MID 542)

x
x
x

x
x

Percentage share of
degree of cover (MID
624)
10
10
5
70

...

2

MID 625

Degree of cover of woody species in shrub forest (%, 0–100)

Objective
To calculate the absolute degree of cover from the relative proportion of woody species.
Definition
The degree of cover of woody species is the proportion of the crown projections of all woody species
belonging to the height classes 1 (height 0.4 m–1.3 m) and 2 (height >1.3 m and dbh 0.1–11.9 cm) in
the total area (without considering multiple overlap).
Procedure
The degree of cover of the woody species inside the 2-are circle is estimated in 5% classes. Only
plants belonging to one of the height classes are considered. Maximum degree of coverage is 100%.
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7 Regeneration
7.1 Objective and definition
Objective
The state of young forest is of great importance as it determines largely what the future forest will look
like. The assessment of young forests provides data about regeneration, its condition, the number of
plants, tree and shrub species, measures to protect regeneration, distribution, and information about
factors supporting or obstructing regeneration.
Definition
Seedlings and saplings of plants listed in the NFI species list (Appendix 3) which have a height of at
least 10 cm and a dbh of at most 11.9 cm are surveyed in a young forest assessment.

7.2 Location and measurement of subplot
Young forest is assessed on 2 circular plots, the so-called subplots, within the interpretation area.
The centres of the subplots are both 10 m (=slope distance) away from the sample plot centre, one
towards the East (=subplot east) and the other one towards the West (subplot west).
Location of the subplots (maximum radius: 6 m):

A subplot that is beyond an accessibility boundary in a non-forest area or where the forest use is
category A (permanently unstocked forest area) is not assessed. In all these cases it is the exact
position of the subplot centre which is decisive.
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MID 109

Subplot identification (code)

Objective
To identify the subplot.
Procedure
The centre of subplot east lies 10 m (slope distance) away from the SPC to the East (azimuth = 100
gon); the centre of subplot west lies 10 m away from the SPC to the West (azimuth = 300 gon). The
distance (slope distance) is measured at ground level.
During the measurements, a ranging pole is used to mark the subplot centre temporarily. After the
assessments of subplot east, a branch or a twig should be put into the soil to replace the ranging pole.
This twig should help the next field team, who reassess the same sample plot a few weeks later, to
locate the centre of that subplot. The centre of subplot west remains unmarked.
Distance (slope distance) is measured with a measuring tape 1.3 m above ground, and the azimuth is
measured with a Wyssen-Compass.
Code
1

Subplot east.

2

Subplot west.

MID 112

Location of subplot (code)

Objective
To relate the subplot centre to the SPC, i.e. to the reference stand.
Code
1

Reference stand

Subplot in reference stand.

2

Other stand

Subplot in stand other than SPC, or in forest use category B or C.

3

Not walkable

Not walkable, not accessible.

4

Non-forest

Non-forest, or forest use category A (chapt. 10.2)

MID 450

Slope of subplot (%, 0–200)

Objective
To adjust the area of the subplot to consider the slope so as to be able to calculate plant density
correctly.
Procedure
The slope of the subplot area is corrected automatically with the slope value determined for the slope
of the sample plot.
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MID 507

Young forest class (code)

Plant density is assessed for each young forest class separately.
Code
1
YF-class 1

Young forest class 1, height of young plant 0.10–0.39 m.

2

YF-class 2

Young forest class 2, height of young plant 0.40–1.29 m.

3

YF-class 3

Young forest class 3, dbh 0. –11.9 cm.

7.2.1 Determination of subplot radius
A variable subplot radius enables an assessment of the regeneration in areas with low plant density,
which is a frequent situation in mountain forests. It simultaneously limits the amount of assessment
work in areas with dense regeneration. The radii of the subplots are determined on the basis of the
estimated plant density. A high plant density results in a small subplot (small radius), and a low plant
density in a large subplot (large radius).
Procedure
Plant density is assessed for each young forest class as follows:
1. Distance: young plant–subplot centre:
Among the plants of the chosen young forest class, the horizontal distance of the plant closest to
the subplot centre is measured.
2.

Estimation of plant density:
Assuming uniform distribution, the plant density is calculated from the distance measured by the
programme ‘LAURO’. Should the computer fail, the table ‘determination of plant density’ must be
used.

3.

Correction of plant density according to expert opinion:
If the calculated plant density seems to be implausible, e.g. because there is no uniform
distribution, then the field team may correct the proposed estimation and declare the chosen plant
density (MID 564, plant density used). If the calculated plant density seems to be plausible, then
attribute MID 133 (estimation of plant density) and MID 564 (plant density used) have the same
value.

4.

Subplot radius
The programme ‘LAURO’ calculates from the ‘plant density used’ a subplot radius and corrects
the slope at the same time. The corresponding subplot area should now contain 6 plants if the
assumed uniform distribution applies.

MID 588

Young forest plant number (number)

Technical attribute

MID 164

Distance subplot centre–plant (m, 0.01–5.00)

Objective
Auxiliary variable to calculate the radius of the subplot.
The distance from the subplot centre to the next young plant is a variable needed to calculate the
silviculturally relevant density of regeneration.
Definition
The distance from the subplot centre to the next young plant of the chosen young forest class is
measured horizontally.
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Procedure
Distance is measured with the measuring tape to the cm for living plants only (see NFI species list).
Maximum distance of YF-class 1:

2.5 m (measured horizontally).

Maximum distance of YF-class 2:

5.0 m (measured horizontally).

Maximum distance of YF-class 3:

5.0 m (measured horizontally).

If the next plant is further away than the maximum distance, then an estimated distance must be
entered.
The horizontal distance to the subplot centre is measured in YF-class 1 and YF-class 2 to the base
point of the plant and in YF-class 3 to the dbh measuring point. Forked plants and coppice shoots
are treated as one single plant: the coppice regrowth nearest to the subplot centre is measured.
The figure should help in choosing the young plant and in showing where the measurement must be
taken.

d1: Distance SPC-Plant (YF-class 1+2)
d2: Distance SPC-Plant (YF-class 3)
h1, h2 : Plant height

MID 133

Estimation of plant density (number/ha)

Objective
Auxiliary variable to calculate the radius of the subplot.
Procedure
Plant density is calculated using the programme ‘LAURO’ or taken from the table ‘determination of
plant density and distance from the next plant’.
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Density
500000 100000 50000 10000
Horizontal
0.08
0.18
0.25 0.56
distance

5000

1000

800

600

400

200

128

50

0.80

1.78

1.99

2.30

2.82

3.99

4.99

7.98

Slope
0

0.08

0.18

0.25

0.56

0.80

1.78

1.99

2.30

2.82

3.99

4.99

7.98

5

0.08

0.18

0.25

0.56

0.80

1.79

2.00

2.31

2.82

3.99

4.99

7.99

10

0.08

0.18

0.25

0.57

0.80

1.79

2.00

2.31

2.84

4.01

5.01

8.02

15

0.08

0.18

0.26

0.57

0.81

1.80

2.02

2.33

2.85

4.03

5.04

8.07

20

0.08

0.18

0.26

0.58

0.81

1.82

2.03

2.35

2.88

4.07

5.09

8.14

25

0.08

0.18

0.26

0.58

0.82

1.84

2.06

2.37

2.91

4.11

5.14

8.22

30

0.08

0.19

0.26

0.59

0.83

1.86

2.08

2.40

2.95

4.17

5.21

8.33

35

0.08

0.19

0.27

0.60

0.85

1.89

2.11

2.44

2.99

4.23

5.28

8.45

40

0.09

0.19

0.27

0.61

0.86

1.92

2.15

2.48

3.04

4.30

5.37

8.59

45

0.09

0.20

0.28

0.62

0.87

1.96

2.19

2.53

3.09

4.37

5.47

8.75

50

0.09

0.20

0.28

0.63

0.89

1.99

2.23

2.58

3.15

4.46

5.58

8.92

55

0.09

0.20

0.29

0.64

0.91

2.04

2.28

2.63

3.22

4.55

5.69

9.11

60

0.09

0.21

0.29

0.66

0.93

2.08

2.33

2.69

3.29

4.65

5.82

9.30

65

0.10

0.21

0.30

0.67

0.95

2.13

2.38

2.75

3.36

4.76

5.95

9.52

70

0.10

0.22

0.31

0.69

0.97

2.18

2.43

2.81

3.44

4.87

6.09

9.74

75

0.10

0.22

0.32

0.71

1.00

2.23

2.49

2.88

3.53

4.99

6.23

9.97

80

0.10

0.23

0.32

0.72

1.02

2.28

2.55

2.95

3.61

5.11

6.39 10.22

85

0.10

0.23

0.33

0.74

1.05

2.34

2.62

3.02

3.70

5.24

6.54 10.47

90

0.11

0.24

0.34

0.76

1.07

2.40

2.68

3.10

3.80

5.37

6.71 10.73

95

0.11

0.25

0.35

0.78

1.10

2.46

2.75

3.18

3.89

5.50

6.88 11.01

100

0.11

0.25

0.36

0.80

1.13

2.52

2.82

3.26

3.99

5.64

7.05 11.28

105

0.12

0.26

0.37

0.82

1.16

2.59

2.89

3.34

4.09

5.78

7.23 11.57

110

0.12

0.27

0.38

0.84

1.19

2.65

2.97

3.42

4.19

5.93

7.41 11.86

115

0.12

0.27

0.38

0.86

1.22

2.72

3.04

3.51

4.30

6.08

7.60 12.16

120

0.12

0.28

0.39

0.88

1.25

2.79

3.12

3.60

4.41

6.23

7.79 12.46

125

0.13

0.29

0.40

0.90

1.28

2.86

3.19

3.69

4.52

6.39

7.98 12.77

130

0.13

0.29

0.41

0.93

1.31

2.93

3.27

3.78

4.63

6.54

8.18 13.09

135

0.13

0.30

0.42

0.95

1.34

3.00

3.35

3.87

4.74

6.70

8.38 13.40

140

0.14

0.31

0.43

0.97

1.37

3.07

3.43

3.96

4.85

6.86

8.58 13.73

145

0.14

0.31

0.44

0.99

1.41

3.14

3.51

4.06

4.97

7.03

8.78 14.05

150

0.14

0.32

0.45

1.02

1.44

3.22

3.60

4.15

5.09

7.19

8.99 14.38

155

0.15

0.33

0.47

1.04

1.47

3.29

3.68

4.25

5.20

7.36

9.20 14.72

160

0.15

0.34

0.48

1.06

1.51

3.37

3.76

4.35

5.32

7.53

9.41 15.05

165

0.15

0.34

0.49

1.09

1.54

3.44

3.85

4.44

5.44

7.70

9.62 15.39

170

0.16

0.35

0.50

1.11

1.57

3.52

3.93

4.54

5.56

7.87

9.84 15.74

175

0.16

0.36

0.51

1.14

1.61

3.60

4.02

4.64

5.69

8.04 10.05 16.08

180

0.16

0.37

0.52

1.16

1.64

3.67

4.11

4.74

5.81

8.21 10.27 16.43

Determination of plant density and distance to the next plant.
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MID 564

Plant density used (number/ha)

Objective
To correct the calculated plant density according to expert opinion (e.g. in the case of clustered
regeneration). Plant density is needed to calculate the subplot radius.
Procedure
The estimated plant density refers to the maximum area of a subplot (radius=6 m, measured
horizontally) and is corrected if necessary. If the estimated plant density is corrected, the actually used
plant density must be declared.

MID 132

Subplot radius (m, 0.01-8.00)

Objective
To calculate the expansion factor.
Definition
The subplot radius defines the area in which young plants of the same young forest class are counted.

Class
YF-class 1
YF-class 2
YF-class 3

Height/ dbh
Height 0.10–0.39 m
Height 0.40–1.29 m
dbh 0.1–1.9 cm

Maximum subplot radius
Horizontal
Sloped
3.0 m
4.0 m
6.0 m
8.0 m
6.0 m
8.0 m

Procedure
The programme ‘LAURO’ calculates a subplot radius (slope compensated) from the ‘plant density
used’, which should contain 6 plants if the assumed uniform distribution applies. As the radius
measured horizontally is limited to 6 m, there will be fewer than 6 plants where plant densities are low,
even if uniform distribution is true.
Should the programme or computer fail, the plot radius is calculated using the table ‘determination of
plot radius’.

90

NFI3 Field Manual

Density

500000 200000 100000 50000 20000 10000 5000 4000 3000 2000 1000 800 700 600 500 300 200 128
0.20

Next
plant

0.08

0.31
0.13

0.44
0.18

0.62
0.25

0.98
0.40

1.38 1.95 2.19 2.52 3.09 4.37 4.89 5.22 5.64 6.00 6.00 6.00 6.00
0.56 0.80 0.89 1.03 1.26 1.78 1.99 2.13 2.30 2.52 3.26 3.99 4.99

Slope
0

0.20

0.31

0.44

0.62

0.98

1.38 1.95 2.19 2.52 3.09 4.37 4.89 5.22 5.64 6.00 6.00 6.00 6.00

5

0.20

0.31

0.44

0.62

0.98

1.38 1.96 2.19 2.52 3.09 4.37 4.89 5.23 5.65 6.00 6.00 6.00 6.00

10

0.20

0.31

0.44

0.62

0.98

1.39 1.96 2.19 2.53 3.10 4.38 4.90 5.24 5.66 6.01 6.01 6.01 6.01

15

0.20

0.31

0.44

0.62

0.98

1.39 1.97 2.20 2.54 3.11 4.39 4.91 5.25 5.67 6.03 6.03 6.03 6.03

20

0.20

0.31

0.44

0.62

0.99

1.40 1.97 2.21 2.55 3.12 4.41 4.93 5.27 5.70 6.06 6.06 6.06 6.06

25

0.20

0.31

0.44

0.63

0.99

1.40 1.98 2.22 2.56 3.14 4.44 4.96 5.30 5.73 6.09 6.09 6.09 6.09

30

0.20

0.32

0.45

0.63

1.00

1.41 2.00 2.23 2.58 3.16 4.47 4.99 5.34 5.76 6.13 6.13 6.13 6.13

35

0.20

0.32

0.45

0.64

1.01

1.42 2.01 2.25 2.60 3.18 4.50 5.03 5.38 5.81 6.18 6.18 6.18 6.18

40

0.20

0.32

0.45

0.64

1.01

1.43 2.03 2.27 2.62 3.21 4.54 5.07 5.42 5.86 6.23 6.23 6.23 6.23

45

0.20

0.32

0.46

0.65

1.02

1.45 2.05 2.29 2.64 3.24 4.58 5.12 5.47 5.91 6.28 6.28 6.28 6.28

50

0.21

0.33

0.46

0.65

1.03

1.46 2.07 2.31 2.67 3.27 4.62 5.17 5.52 5.97 6.34 6.34 6.34 6.34

55

0.21

0.33

0.47

0.66

1.04

1.48 2.09 2.33 2.70 3.30 4.67 5.22 5.58 6.03 6.41 6.41 6.41 6.41

60

0.21

0.33

0.47

0.67

1.06

1.49 2.11 2.36 2.72 3.34 4.72 5.28 5.64 6.09 6.48 6.48 6.48 6.48

65

0.21

0.34

0.48

0.67

1.07

1.51 2.13 2.39 2.76 3.37 4.77 5.34 5.70 6.16 6.55 6.55 6.55 6.55

70

0.22

0.34

0.48

0.68

1.08

1.53 2.16 2.41 2.79 3.41 4.83 5.40 5.77 6.23 6.63 6.63 6.63 6.63

75

0.22

0.35

0.49

0.69

1.09

1.55 2.19 2.44 2.82 3.45 4.89 5.46 5.84 6.31 6.71 6.71 6.71 6.71

80

0.22

0.35

0.49

0.70

1.11

1.56 2.21 2.47 2.86 3.50 4.95 5.53 5.91 6.38 6.79 6.79 6.79 6.79

85

0.22

0.35

0.50

0.71

1.12

1.58 2.24 2.50 2.89 3.54 5.01 5.60 5.98 6.46 6.87 6.87 6.87 6.87

90

0.23

0.36

0.51

0.72

1.13

1.60 2.27 2.53 2.93 3.58 5.07 5.67 6.06 6.54 6.96 6.96 6.96 6.96

95

0.23

0.36

0.51

0.73

1.15

1.62 2.30 2.57 2.96 3.63 5.13 5.74 6.13 6.63 7.05 7.05 7.05 7.05

100

0.23

0.37

0.52

0.73

1.16

1.64 2.32 2.60 3.00 3.67 5.20 5.81 6.21 6.71 7.14 7.14 7.14 7.14

105

0.24

0.37

0.53

0.74

1.18

1.66 2.35 2.63 3.04 3.72 5.26 5.88 6.29 6.79 7.22 7.22 7.22 7.22

110

0.24

0.38

0.53

0.75

1.19

1.68 2.38 2.66 3.08 3.77 5.33 5.96 6.37 6.88 7.32 7.32 7.32 7.32

115

0.24

0.38

0.54

0.76

1.21

1.71 2.41 2.70 3.11 3.81 5.39 6.03 6.45 6.96 7.41 7.41 7.41 7.41

120

0.24

0.39

0.55

0.77

1.22

1.73 2.44 2.73 3.15 3.86 5.46 6.11 6.53 7.05 7.50 7.50 7.50 7.50

125

0.25

0.39

0.55

0.78

1.24

1.75 2.47 2.76 3.19 3.91 5.53 6.18 6.61 7.14 7.59 7.59 7.59 7.59

130

0.25

0.40

0.56

0.79

1.25

1.77 2.50 2.80 3.23 3.96 5.60 6.26 6.69 7.23 7.68 7.68 7.68 7.68

135

0.25

0.40

0.57

0.80

1.27

1.79 2.53 2.83 3.27 4.01 5.66 6.33 6.77 7.31 7.78 7.78 7.78 7.78

140

0.26

0.41

0.57

0.81

1.28

1.81 2.56 2.87 3.31 4.05 5.73 6.41 6.85 7.40 7.87 7.87 7.87 7.87

145

0.26

0.41

0.58

0.82

1.30

1.83 2.59 2.90 3.35 4.10 5.80 6.48 6.93 7.49 7.96 7.96 7.96 7.96

150

0.26

0.41

0.59

0.83

1.31

1.86 2.62 2.93 3.39 4.15 5.87 6.56 7.01 7.58 8.00 8.00 8.00 8.00

155

0.27

0.42

0.59

0.84

1.33

1.88 2.65 2.97 3.43 4.20 5.94 6.64 7.09 7.66 8.00 8.00 8.00 8.00

160

0.27

0.42

0.60

0.85

1.34

1.90 2.68 3.00 3.47 4.24 6.00 6.71 7.17 7.75 8.00 8.00 8.00 8.00

165

0.27

0.43

0.61

0.86

1.36

1.92 2.71 3.04 3.50 4.29 6.07 6.79 7.26 7.84 8.00 8.00 8.00 8.00

170

0.27

0.43

0.61

0.87

1.37

1.94 2.74 3.07 3.54 4.34 6.14 6.86 7.34 7.92 8.00 8.00 8.00 8.00

175

0.28

0.44

0.62

0.88

1.39

1.96 2.77 3.10 3.58 4.39 6.20 6.94 7.42 8.00 8.00 8.00 8.00 8.00

180

0.28

0.44

0.63

0.89

1.40

1.98 2.80 3.14 3.62 4.43 6.27 7.01 7.50 8.00 8.00 8.00 8.00 8.00

Determination of plot radius:
YF-class 1: horizontal radius is limited to 3 m, sloped radius is limited to 4 m.
YF-class 2: horizontal radius is limited to 6 m, sloped radius is limited to 8 m.
YF-class 3: horizontal radius is limited to 6 m, sloped radius is limited to 8 m.
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7.3 Assessment of single plants
In each young-forest class, one single plant - the one closest to the subplot centre - is examined in
detail. The attributes species, height, dbh, damage, browsing, type of proliferation, protection,
silvicultural valuation and substrate are assessed.
All living plants are considered (see NFI species list, Appendix 3) independent of the type of
proliferation (generative/vegetative).

MID 118

Young forest plant species (code)

Objective
To assess the species of the chosen plant.
Code
The species registered in a young-forest assessment are listed in the species list (Appendix 3,
column D).

MID 171

Plant height (m)

Objective
To measure the height of the chosen plant.
Definition
Plant height from the base point to the top of the plant.
Procedure
Plant height is measured vertically from the base point to the plant top with a folding rule, ranging pole
or Vertex. Plant height is measured to one centimetre, and the usual rounding rule applies.

MID 527

Dbh of young plants (cm, 1–11)

Objective
To measure the dbh of the chosen plant in YF-class 3.
Definition
Diameter at breast height (dbh) is measured at a height of 1.3 m for young plants in YF-class 3, in a
similar way to the procedure used for single trees. The measuring range is from 1 to 11 cm.
Procedure
A small calliper is used to measure the dbh of young plants.
Warning exception: A value between 0 and 1 cm is rounded up to 1 cm. All other readings are
rounded down to the lower centimetre.
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MID 186

Type of propagation (code)

Objective
To describe the type of propagation of young plants.
Code
1
Naturally propagated seedling, distributed irregularly.
2
Planted seedling, mostly distributed regularly.
3
Coppice regrowth.

MID 187

Individual plant protection (code)

Objective
To assess protective measures against damage caused by game.
Procedure
Assess protective measures on the plant growing next to the subplot centre.
Code
1
Unprotected
2
Fence
3
Individual protection

No protective measures against game damage.
Plant grows in a fenced in, young-growth area.
Plant is protected individually (bud protected by chemicals or hemp,
plant protected by barb tree, wire basket or plastic case).

7.3.1 Damage
Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types.
Definitions
The leading shoot extends from the base point to the top of the plant in an upright direction. The
apical bud of the leading shoot is called the end shoot. A side shoot can take over the function of the
leading shoot if it no longer has the growth character of a branch.
Procedure:
It is possible to assess more than one occurrence of damage per plant.

MID 172

Young plant with ‘dry top’ (code)

Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types. The classification ‘dry top’ indicates why the shaft is not growing anymore
even if the plant has not been browsed.
Definition for YF-class 1 and 2:
If the topmost two shoots are dead, then the plant is classified as having a dry top.
Definition for YF-class 3
The plant has a dry top if more than 50% of the length of its crown is dry.
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Code
1

Dry top

Plant with dry top.

2

No dry top

Plant without dry top.

MID 182

Damage caused by rubbing (code)

Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types.
Code
1

Rubbed

Plant is rubbed, bark stripped.

2

Not rubbed

Plant is not rubbed, bark not stripped.

MID 184

Disease (code)

Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types.
Definition
‘Disease’ comprises infestation by fungi, bacteria and viruses.
Procedure
Damage to the leading shoot and to side shoots caused by disease is assessed. Conifers with
diseases such as common snow mold (Phacidium infestans) are classified as diseased. Deciduous
trees or shrubs with diseases affecting their leaves are not considered as diseased.
Code
1

Diseased

Plant showing signs of disease.

2

Not diseased

Healthy plant without signs of disease.

MID 183

Damage caused by logging (code)

Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types.
Procedure
Damage to a plant caused by logging is indicated if the plant is pressed to the ground, if it is snapped
off or has a bare wood core.
Code
1

Damaged

Plant damaged.

2

Not damaged

Plant not damaged.
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MID 185

Other damage (code)

Objective
To determine the relative proportion of damaged and undamaged plants, the type of damage and the
proportion of damage types.
Definition
‘Other damage’ comprises deformation, damage caused by landslips, erosion, rockfall or snow gliding
(tilted plant, split along bark due to snow pressure), or other damage not mentioned here.
Code
1

Damaged

Plant damaged.

2

Not damaged

Plant not damaged.

7.3.2 Assessment of browsing
Browsing is only surveyed on plants belonging to the young forest classes 1 and 2. To estimate the
intensity of browsing in retrospect involves not only the most recent end shoot (shoot 0), but also the
end shoots of the last three years (shoot 1, 2, 3), see figure 3. The general procedure is to assign as
far as possible every shoot to the year it was formed.
Rules for assessing browsing
– The leading shoot is examined (end shoot, no side shoots).
– Shoot 0 is assessed if the end shoot has formed in the current year.
– It is assumed that one shoot is formed per year.
– A replacement shoot is formed only if the leading shoot dies or if it is browsed. Other ramifications
are considered as fa orked plant or side branches.
– It is assumed that a replacement shoot is formed in the year after the browsing happened.
– The replacement shoot becomes the new leading shoot as soon as the base of its bud is higher
than the old leading shoot.
– If there is a replacement shoot, then its shoots are examined beginning with the most recent one.
When the browsed scar is reached, the examination continues with the shoots of the former
leading shoot.
Assessment and classification of shoots (code 1: browsed; code 2: not browsed).

Shoot
Shoot
Shoot
Shoot
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MID 173

Budding of shoot (code)

Technical attribute
Objective
In order to assign the shoots to the appropriate year, it is necessary to check whether the current
shoot has budded.
Definition
A plant has budded if the tip of the shaft was formed in the current season.
Procedure
Check if the end shoot of the current year (shoot 0) has budded or not.
Code
1
Budded.
2
Not budded.

MID 565

Number of shoots (number)

Objective
To distinguish the shoots in order to assign them to a particular growing season.
Code
0
1
2
3

Shoot 0
Shoot 1
Shoot 2
Shoot 3

MID 174

Shoot of current growing season.
Shoot of last growing season (relative to shoot 0).
Shoot of last but one growing season (relative to shoot 0).
Shoot of last but two growing season (relative to shoot 0).

Browsing of leading shoot (code)

Procedure
Check if the leading shoot of the respective year (0, 1, 2, 3) has been browsed or is still intact.
Code
1
Browsed
2
Not browsed

MID 175

Length of shoot (cm, 0–200)

Objective
To judge the vitality of a plant by measuring the length of the leading shoot.
Procedure
The length of the leading shoot of the respective year (0, 1, 2, 3) is measured with a folding rule to the
cm.
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MID 188

Substrate (code)

Objective
To indicate the substrate the plant is growing on.
Code
1
2
3
4

Soil
Stump
Deadwood
Crevice

MID 433

Plant grows on soil.
Plant grows on a stump or just next to one.
Plant grows on lying deadwood.
Plant grows from a crevice .

Silvicultural valuation (code)

Objective
To assess the silvicultural valuation.
Procedure
The silvicultural importance of a plant with respect to the whole collective of trees must be determined
on the basis of expert opinion.
Code
1
Uncovered young growth

Plant is part of an areal regeneration which is no longer
covered. Traces of tending of young growth and protective
measures are indices that the regeneration was initiated on
purpose. The plant is part of a collective, where the chances of
it prospering are good.

2

Young growth in selection forest Young growth in selection forest. The plant is part of a patchy
regeneration in a selection forest which was initiated on
purpose and where the chances of it prospering are good.

3

Advanced regeneration

Advanced regeneration under opened-up shelter. Plant is part
of an areawise sheltered regeneration which was initiated on
purpose. Regeneration will possibly prosper.

4

Undergrowth

Undergrowth under closed main stand. Plant is part of a
regeneration heavily shaded by the main stand. Regeneration
has not yet been initiated. Regeneration is very unlikely to ever
form the future main stand.

5

Suppressed

The plant has about the same age as the main stand, but it is
suppressed. The plant is not really part of regeneration and will
probably never be part of the main stand.

7.4 Counting the young plants
The radius of the subplot is determined separately for each young forest class and the plants present
inside the area determined by the radius are counted and sorted by species.
Additionally, a dbh must be measured for each plant belonging to young forest class 3.

MID 528

Number of young plants (number)
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MID 529

Counting the species of young plants (code)

Objective
To assess plant density per species on the subplot area.
Procedure
The plants of a young forest class are sorted by species (see Appendix 3) and counted in the
respective circle. If coppice regrowth is involved, only those nearest to the subplot centre are counted.

7.5 Areal data referring to subplot
Areal data and data on influences which facilitate or hinder regeneration are assessed for each
subplot area. The reference area is the maximum area (circle 6 m in radius) for a subplot except for
the assessment of shading. Shading is estimated with respect to a point, the subplot centre.

MID 137

Shade class for young forest (code)

Objective
To estimate the effect of shade on young forest.
Definition
Shade class1 at a height of 0.40 m.
Shade class2 at a height of 1.30 m.
Shade class3 at the height of the largest crown radius of the reference tree.
Code
1
2
3

Shade class1 at a height of 0.40 m.
Shade class2 at a height of 1.30 m.
Shade class3 at the height of the largest crown radius of the reference tree.

MID 134

Shade (%)

Objective
To estimate the effect of shade on young forest.
Definition
Shading denominates that part of the sky which is obscured by the canopy and/or by the slopes of
mountains. Shading corresponds to the black parts of a b/w photograph taken with a fish-eye lens
pointed towards the sky, perpendicular to the subplot centre (see fig. 5). Shading is assessed in 3
shade classes.
Procedure
Shading is estimated in a similar way to a b/w photo taken with a fish-eye lens over the subplot centre.
In shade class1, shading is estimated at a height of 0.40 m perpendicular to the subplot centre in
steps of 5%.
In shade class2, shading is estimated at a height of 1.30 m perpendicular to the subplot centre in
steps of 5%.
In shade class3, shading is estimated at the height of the largest crown radius of the reference tree
perpendicular to the subplot centre in steps of 5%. If there is no tree in shade class3, then the value of
shade class2 is adopted.
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MID 513

Area with naturally poor growing conditions (%, 0–100)

Objective
To determine areas with naturally poor growing conditions for regeneration and which have sparse
regeneration.
Definition
Naturally poor growing conditions are found in areas covered with water (ponds, streams, rivers),
waterlogged sites (moors), areas with geomorphologic objects (e.g. scree, block debris, boulders,
rocks, karst, dolina) and depressions with long-lasting snow cover.
Procedure
The proportion of the area with poor growing conditions is estimated for the circle defined by the
maximum plot radius (m).

MID 514

Area with anthropogenically poor growing conditions (%, 0–100)

Objective
To determine areas where the growing conditions for regeneration are poor due to human activities
and which therefore have sparse regeneration.
Definition
Anthropogenically poor growing conditions are found on forest roads and tracks, on skid roads, cart
tracks, on logging debris, in heaps of branches and near recreation facilities.
Procedure
The proportion of the area with poor growing conditions is estimated for the circle defined by the
maximum plot radius (6 m).
Areas where naturally and anthropogenically poor growing conditions overlap are assessed only once
for the more important type.
The sum of naturally and anthropogenically poor growing conditions (MID 513+ MID 514) must not
exceed 100%.

MID 591

Proportional area with good growing conditions (%, 0–100)

The proportion of the area with good growing conditions is the difference between the sum of the area
with naturally poor and anthropogenically poor growing conditions and the total of 100%.

MID 515

Proportional area with competing species (%)

Objective
To estimate the area where regeneration is hampered by competing species and where therefore
regeneration can grow only sparsely.
Definition
Areas with abundant competing vegetation where the regeneration of trees and shrubs is hampered or
even excluded. Tall herbaceous perennial plants can obstruct the light with their large leaves. Grasses
(sedges and iuncus) can interfere with their dense feltlike network of roots. Blackberries and small
shrubs cover large areas of the ground and leave no chance for regeneration. Ferns obstruct the light
and press the regeneration to the ground when it is dying off.
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Procedure
Estimate the proportion of the area (%, 0–100) with strong competing vegetation in the area with good
growing conditions.

MID 516

Competing species (code)

Objective:
To determine competing species or groups of competing species.
Procedure
The species group occupying the largest proportion of the area is assessed.
Code
1
Rubus
2
Ferns
3
Grasses
4
Tall forbs
5
Small brushes

MID 445

Rubus fruticosus, R. idaeus
Mostly Pteridium aquilinum
Grasses, sedges, iuncus, with feltlike network of roots
Tall herbaceaous perennial plant, e.g. Achillea m., Adenostyles, or Petasites.
Vaccinium, Rhododendron, Iuniperus, etc.

Main type of topsoil (code)

Objective
To indicate soils favourable for regeneration.
Definition
L-, F- und H-horizons are organic horizons:
L
F
H
Ah

Litter, mostly undecomposed organic material.
Fermented, partly decomposed litter, origin determinable.
Humified, mostly decomposed litter, origin not determinable anymore.
Mineral top soil (sand, silt, clay) mixed intensively with humus.

Procedure
The prevailing type of topsoil in the subplot (=6 m) is assessed according to the following flow chart.
Code
1:
2:
3:
4:
5:
6:

Mor
Moder
Mull
Peat
Hydromor
Lithosol
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Flowchart to determine the type of topsoil.
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8 Lying deadwood
8.1 Objective and definition
Deadwood is an important component of forest ecosystems. Information about the occurrence and
volume of deadwood are important input factors for modelling and habitat assessments.
Deadwood provides nourishment and a habitat for plants and animals. About 1340 of the 5700 beetle
species found in Switzerland depend on the availability of deadwood in different decay stages for their
development. Woody species and herbaceous plants often find the best conditions to germinate on
mouldering deadwood. Furthermore deadwood is an important structural element in the forest and can
contribute to the stabilisation of a slope or provide protection against rock fall.
Thus deadwood is an indicator of:
– The state and quality of habitats.
– The diversity and structure of forest stands.
– Carbon storage.
– Nutrient cycles.
For a dead sample tree coded D (=snag) or E (= lying dead), additional deadwood attributes (MID 417
– MID 426) are assessed. They are designed to survey the qualitative and quantitative properties of
dead sample tree and describe the stages of decomposition of the tree and its colonisation by plants
and animals.
To estimate the volume of deadwood lying on the forest ground, an additional line-intersect sample is
used to assess the deadwood lying on a transect.
Definitions
Lying deadwood includes stems, stem pieces, branches and other wood debris lying on the ground,
with a minimum diameter of 7 cm. Lying deadwood can be in different stages of decomposition.
Lying deadwood includes:
– Deadwood with a diameter ≥ 7 cm.
– Uprooted or felled stems, stem pieces lying on the ground.
– Branches separated from the standing tree.
– Broken stems.
– Uprooted stumps.
Not included in lying deadwood are:
– Deadwood with a diameter < 7 cm.
– Wood that is still green (showing signs of life).
– Dead branches on standing trees.
– Branches or stems covered by soil.
– Felled stems which are obviously going to be removed from the forest.
– Rooted stumps.
– Snags.
– Pieces of bark.
– Wood that has already decomposed into soil.
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8.2 Assessment procedure and workflow
Lying deadwood is assessed on three transects inside the 5-are circle. The transects form a star with
three rays. The survey is structured in two steps on each transect:
1. Measuring the transect

2

1

R2

SPC

R5

3

Direction:

The transects points in 3 directions:
– Transect 1: 300 gon
– Transect 2: 35 gon
– Transect 3: 170 gon

Distance

Each transect begins at a distance 1 m from the SPC and has a length of 10 m
(measured horizontally).

First a distance of 11 m (slope distance) is measured from the SPC with the measuring tape in the
defined direction. Then the slope on this transect segment is measured with the clinometer and the
data is typed into the field computer. The programme ‘LAURO’ calculates the horizontal distance.
If the transect cannot be assessed along its whole length because of obstacles (e.g. accessibility
boundary), then it is only assessed up to the beginning of the obstacle. The length of the transect
piece assessed and its slope are typed into the field computer. The reason for the interruption of the
transect assessment can be given in the attribute ‘comments’.
If the transect extends beyond the stocked area, then the transect ends at the intersection with the
reduction line (see chapter 5.2). In this case the length of the assessed piece of transect and its slope
are measured (reason given in attribute 'comments' = forest edge).
2. Procedure for measuring lying deadwood
Along the transect from one endpoint to the other, all dead wood pieces meeting the minimum criteria
are assessed by measuring the diameters (two measurements, measured crosswise at a right angle to
each other) and the angle of the deadwood piece to the horizontal (measured at the intersection with
the transect).
Additionally, the field team checks whether the piece of deadwood is also a sample tree. With this
attribute, it is possible to calculate the volume of lying deadwood with or without NFI sample trees.
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8.3 Transect
MID 453

Number of transect (code)

Objective
To identify the transect.
Definition
Transect number on the sample plot.
Code
1
Transect 1 in direction 300 gon.
2
Transect 2 in direction 35 gon.
3
Transect 3 in direction 170 gon.

MID 455

Slope of transect (%)

Objective
To calculate the horizontal length of a transect.
Definition
Slope of transect.
Procedure
The attribute MID 454 ‘assessment of transect’ MID 454 states whether the full length of a transect
can be measured or not.
Transect without obstacle:
The slope is measured from the SPC to the endpoint of the transect along a distance of 11 m.
Transect with obstacle:
The slope is measured from the SPC to the beginning of the obstacle on the transect.

MID 456

Length of transect (m, 0–15)

Objective
To calculate the length of a transect.
Definition
Length of transect in sloped terrain in m (slope distance).
In flat terrain the transect is 10 m long. It starts 1 m away from the SPC and ends 11 m away from the
SPC.
Procedure
The programme ‘LAURO’ calculates the length (slope distance) of a transect according to the
measured slope of the transect and displays the result automatically.
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MID 580

Length of transect actually used (m, 0-15)

Objective
To adjust the length of a transect.
Procedure
Obstacles on transects make it impossible to assess a transect completely. The length (slope
distance) of the part that is actually assessable is measured.

MID 454

Assessment of transect (code)

Objective
To distinguish transects which are assessed in full from transects which are assessed only partly.
Definition
Criteria to interrupt the assessment of a transect are terrain obstacles or forest edges.
Code
1
Yes
2
No

Full length of transect assessed.
Full length of transect is not assessed.

MID 533

Heap of branches on transect (code)

Objective
To indicate transects with branches on a transect.
Definition
Heaps of branches are compact heaps of deadwood caused by, e.g. windthrow,
landslides/avalanches or humans, e.g. after harvesting operations. It is not possible to measure the
diameter of every single piece of wood in a heap of branches.
Procedure
If a transect crosses a heap of branches, it is coded accordingly. A heap of branches is an obstacle on
the transect where individual pieces of deadwood cannot be measured. Deadwood lying on the
transect (before and after the heap of branches) is measured according to the normal rules.
Code
1
No
2
Yes

MID 457

No heap of branches present on transect.
Heap of branches present on transect.

Length of intersection of heap of branches with transect (m, 0-15)

Objective
To measure the length of the intersection of a heap of branches with the transect.
Definition
Length of the part of a transect that crosses a heap of branches.
Procedure
Measurement of the length of the intersection of the transect and the heap of branches.
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8.4 Measurement of lying deadwood
Each piece of deadwood on the transect is assessed according to the following rules (see figures as
well).
–

Only lying deadwood (according to the definition) is surveyed.

–

A deadwood piece is only assessed if the diameter of its central axis measured at the intersection
with the transect is at least 7 cm (= calliper limit).

–

Two measurements are made at right angles to each other at the intersection point of the transect
and the main axis of the piece of deadwood. For each measurement, the calliper limit must be
observed.

–

If a transect crosses the same lying piece of deadwood several times, or if a large piece of
deadwood crosses more than one transect, then all the intersections are measured.

–

Where the transect crosses a branch (eventually a part of a forked tree) of a lying dead tree but
not its central axis, only the diameter of this branch is assessed if the calliper limit is met.

Transect

Intersection 1
(>7 cm)
Central axis

Intersection 2 (>7 cm)

The following criteria are surveyed for each piece of deadwood:
MID
589
458
459
532
460
543
461

Criteria
Number of the piece of deadwood
Sample tree
Diameter 1 of the piece of deadwood
Measuring procedure for diameter 1
Diameter 2 of the piece of deadwood
Measuring procedure of diameter 2
Angle of the piece of deadwood

No assessment if:
–

The transect is lying near the central axis of the piece of deadwood, or if the transect and the
central axis of the piece of deadwood are parallel. There is no intersection and therefore no
measurements are taken.

–

The piece of deadwood or parts of it lying near the intersection with the transect are below the
ground surface (e.g. covered with earth).

MID 589

Number of the piece of deadwood

Technical attribute
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MID 458

Sample tree (code)

Objective
To identify sample trees lying on the transect.
Definition
Lying deadwood which is also assessed as lying dead sample tree.
Code
1
Piece of deadwood is an NFI sample tree.
2
Piece of deadwood is not an NFI sample tree.

MID 459

Diameter 1 of the piece of deadwood (cm)

Objective
To calculate the volume of deadwood.
Definition
Diameter 1 of the piece of deadwood. Calliper limit is 7 cm.
Procedure
The diameter is measured with a calliper, or estimated with the folding metre stick, measurement tape,
ranging pole or similar at the intersection of the lying piece of deadwood with the transect.

Diameter 1

MID 532

Diameter 2

Measuring procedure for diameter 1 (code)

Objective
To calculate the volume of deadwood and to differentiate between measured and estimated data.
Procedure
A diameter measured with the calliper is classified as ‘measurement’, while a diameter estimated with
the help of other instruments (folding metre stick, ranging pole, measuring tape) is classified as
‘estimation’.
Code
1
Measurement (diameter measured with calliper).
2
Estimation (diameter estimated).
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MID 460

Diameter 2 of the piece of deadwood (cm)

Objective
To calculate the volume of deadwood.
Definition
Diameter 2 of the piece of deadwood (orthogonal to diameter 1), calliper limit is 7 cm.
Procedure
The diameter of the cross measurement is measured (with a calliper, folding metre stick, measuring
tape, ranging pole, etc.) at the intersection between the lying piece of deadwood and the transect.

MID 543

Measuring procedure for diameter 2 (code)

Objective
To calculate deadwood volume and to differentiate between measured and estimated data.
Definition
A diameter measured with the calliper is classified as ‘measurement’, while a diameter estimated with
the help of other instruments (folding metre stick, ranging pole, measuring tape) is classified as
‘estimation’.
Code
1
Measurement (diameter measured with calliper).
2
Estimation (diameter estimated).

MID 461

Angle of piece of deadwood (gon)

Definition
Angle of the lying piece of deadwood to the horizontal.
Procedure
The ‘Suunto-clinometer’ is set on the piece of deadwood at the intersection with the transect line and
the angle to the horizontal is read (in gon).

Angle of piece
of deadwood

Transect
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Lying and standing deadwood on the sample plot:

4
1
12

11

5

9
SPC
2

R2

R5

3
6

10

8
7

No.

Deadwood piece

NFI sample tree

Single tree
assessment

Transect
assessment

1

Lying dead, dbh = 45 cm

x

x

–

2

Snag, dbh = 27 cm

x

x

–

3

Stump

–

–

–

4

Snag, dbh =32 cm

–

–

–

5

Lying dead, dbh =26 cm

x

x

–

6

Stump of an NFI sample tree

x

x

–

7

Lying dead, dbh =42 cm

x

x

x

8

Lying dead, dbh =28 cm

–

–

–

9

Branches D ≥ 7 cm

–

–

x

10

Branches D ≥ 7 cm

–

–

–

11

Snag, dbh = 48 cm

x

x

–

12

Stem-piece, D≥7 cm

–

–

x
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9 Assessment of area data
9.1 Objective and definition
The survey of the interpretation area (IA) includes site factors, traces of landslides, erosion, rockfall,
snow movements, fire and pasturing, as well as the description of ecological criteria on the sample
plot.
Reference area
In general, the area surveyed refers to the entire IA of 50 x 50 m. Exceptions: ‘pasturing’ and ‘gap
type’ are surveyed within the stocking boundaries only.

9.2 Aspect and relief
MID 189

Status of aspect and relief (code)

Technical attribute
Code
1

New entry

New sample plot in NFI, aspect and relief are assessed for the first time.

2

Old values

Aspect and relief values assessed in previous inventories are available and
are used without any changes as preset data.

Aspect
Objective
To describe the site.
Definition
Direction where the fall line (= the steepest downhill slope) is pointing. Its azimuth is measured in
gon. Aspect is assessed for new sample plots only. For old sample plots, the value is preset.

MID 190

Aspect (code)

Code
1

Determinable

Aspect of the IA is determinable. Azimuth of the aspect can be measured.

2

Undetermined

Aspect is undetermined if the slope is ≤ 10% or if the SPC is situated on an
edge, or on a hilltop, in a depression or on a plain (several slope lines are
possible).
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MID 191

Azimuth of the aspect (gon, 0–399)

Procedure
Aspect is coded for new sample plots only. For old sample plots, the values are preset.
Measurement of Azimuth:
The aspect is measured with a compass to 1g.
For slopes with a length >25 m, the aspect corresponds to the direction of the fall line (=azimuth of
the steepest downhill slope).
For slopes with a length <25 m, the aspect corresponds to the direction of the fall line of the
superordinate relief.
Length of slope
The length of a slope must measure at least 25 m in order to be relevant for the measurement of
aspect. It is not important where the SPC lies within the 25 m.

Flat terrain: aspect undetermined

25 m

Aspect

Fall line
>25 m

MID 192

Relief (code)

Objective
To describe the site.
Definition
Landform with a minimum size equal to or larger than the interpretation area.
Procedure
For old sample plots, the type of relief is part of the preset data. The attribute ‘relief’ is coded only for
new plots according to the following rules:
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Code
1 Plain, flat area

Slope ≤10%: Plain, plateau, terrace, valley floor.
Plain

Plain

Plain
Terrace

Plateau

Valley floor

2 Top, upper slope

Convex forms, predominantly water running off: Hilltop, crest, ridge, spur,
edge of plateau and terrace.
Top, upper slope

Top, upper slope

Top, upper slope

Hilltop

Ridge
Spur
Edge of plateau
Upper slope

Upper slope

3 Middle slope

Upper
slope

Sloped area, lateral inflow and outflow ± equal: Middle slope, debris cones,
alluvial cones, screes.
Middle slope

Middle slope

Middle slope

Steep
slope =
middle
slope
<25 m = Middle
slope

4 Foot slope, depression

Concave forms, predominantly water inflow: Foot slope, lower slope,
slope depression, depression, cirque, gully, gorge.

Foot slope, depression

Foot slope, depression
Ditch

Foot slope, depression

Gully
Foot slope

5

Undeterminable
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Depression

Lower
slope

Foot
slope

No clear allocation to 1 to 4 possible, e.g. landslip with widely varying and
alternating slopes and aspects.
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9.3 Site attributes and traces
MID 193

Landslides (code)

Objective
To assess traces of landslide indicating a hazard to the forest.
Definition
‘Landslide’ describes a flowing movement of earth (earthflow) creeping, sliding or slipping on a
sliding surface.
Procedure
Only clearly visible traces of earthflow are assessed, e.g. trees tilted uphill, bulging ridges, cracks or
escarpments. Not surveyed are landslides thought to have taken place below ground without
affecting the surface or nearby trees. Also not surveyed are damage areas where the total number of
places affected by landslides cover less than 1 are (100 m2).
Trees tilted in different
directions

Trees with curved stems

Trees tilted in the same
direction (wind/snow)

Old landslide: crowns
straighten again

Traces of landslide present Traces of landslide present No traces of landslide

Landslides may lead to deformed, misshaped tree growth, but so too may snow movement or some
other phenomena. In general, several of the criteria described above must apply in order to classify a
landslide as a ‘channel’ or ‘other’.
Code
1

Channel

Landslide caused by channel erosion (linear erosion).

2

Other

Other type of landslide (not caused by channel erosion).

3

None

No traces of landslide <100 m2 present.

Superposition of serveral landslides
displaced material, deformed surface

Crown

rugged terrain,

Crown cracks
Main scarp

Minor scarp
Lateral bulge
Toe

Transverse cracks
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MID 194

Water erosion (code)

Objective
To assess traces of water erosion indicating a hazard to the forest.
Definition
Water erosion is a process whereby flowing water removes and excavates the soil.
Procedure
Only clearly visible traces of erosion in the IA have to be assessed. Small channels with solid floors
and stable embankments, as well as rocky channels without obvious traces of soil removal should
not be mentioned.
The sum of all eroded parts must cover at least 1 are (100 m2).
Code
1

Channel

Channel erosion, undercutting.

2

Sheet

Sheet erosion: the upper uncovered and unfixed layer of fine earth has
been removed by overland flow; fine rills on soil with poor vegetation, layer
of organic debris is often missing.

3

Embankment

Erosion on embankments, overhanging and ‘dripping roots’ (see illustration
below).

4

None

No traces of erosion or eroded areas <100 m2.

If several types of erosion are observed in the IA, the priority ranking should be as follows:
channel > sheet > embankment > none.

‘Dripping roots’

MID 195

Rockfall (code)

Objective
To assess traces of recent rockfall in the IA indicating a hazard to the forest and how well the area
can potentially be protected.
Definition
The falling of single stones (Ø <0.5 m) and blocks (0.5 m< Ø <2.0 m) is called rockfall.
Prerequisites for rockfall are:
– IA lies in a slope or on flat areas near a foot slope or on terraces.
– Presence of rockfall sources above the IA (disintegrating bedrock).
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Procedure
Only recent traces of rockfall need be assessed. Signs of rockfall include:
– Rockfall channels,
– Chunks of stone lying on the ground,
– Stones accumulated at the stem base facing uphill,
– Injuries on stem and stem base facing uphill and lateral injuries.
Code
1

Present.

2

Not present.

Rockfall is coded ‘present’ only if there are obvious traces and injuries to trees (exposed bare wood).
– Only recent rockfall must be assessed; completely overgrown damage to trees is not assessed.
– Only ‘real’ rockfall must be assessed: Damage to the stem base and stem might also have been
caused by timber logging or road building.

Size and shape of boulders
Objective
The sizes and shapes of boulders are indicative of the type of movement (rolling, jumping) they have
undergone, which affects the amount of energy involved in the rockfall. This information is used to
conclude what the minimum tree diameter must be for a tree to have a protective effect.
Definition
NFI assesses boulders with a minimum side length of 0.10 m, which were most likely transported via
rockfall to the sample plot, or rocks that are likely to break off spontaneously.
Procedure
1. Check whether boulders are present on the sample plot (within R5). Glacial erratics and
boulders transported by mudflow or glaciers are not assessed.
2. Measure the size of the boulder and assess its shape.

MID 196

Status of boulder

Code
1
Present

At least 1 boulder is present (within R5). Boulders are assessed.

Procedure to assess a boulder
The largest three boulders present on the sample plot (R5) are assessed:
– Number of the boulder
– Dimensions (measured in m)
– Shape

Number of boulder MID 518
Axis 1
MID 519
Axis 2
MID 520
Axis 3
MID 521
Shape
MID 522

Code
Number of block
of stone MID 518
Boulder 1
Boulder 2
Boulder 3
116

Axis no.1
(longest axis)
MID 519 (0.00m)
0.40
0.38
0.50

Axis no. 2
nd
(2 long. axis)
MID 520 (0.00m)
0.20
0.23
0.35

Axis no. 3
rd
(3 long. axis)
MID 521 (0.00m)
0.10
0.24
0.39

Shape
MID 522
1
2
5
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MID 522

Shape (code)

Objective
To calculate the volume of boulders and to estimate the dynamics of falling rocks.
Definition
Natural boulders have different shapes, ranging from cuboid to ellipsoid, depending on the
proportional length and the radius of the edges.
Procedure
The shape is classified visually into one of 5 classes.
Perfect shapes, e.g. cubes or ellipsoids, are rarely seen in nature. Nevertheless, boulders can have
shapes that are close to them.
Code
1

Cuboid

2

Cuboid boulder with broken edges

3

Boulder with strongly rounded edges

4

Irregular ellipsoid
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5

Ellipsoid

MID 202

Traces of slow snowpack movements (code)

Objective
To survey traces of snow movements, indicating a hazard to the forest.
Definition
Snow creeping: creeping inside the snow cover (mm to cm/day).
Snow sliding: sliding of the whole snow pack on the ground (mm to m/day).
Signs of snowpack movement on slopes include:
– High grass, with long stalks, only a few dwarf shrubs.
– Bare areas without vegetation.
– Branches broken off on the uphill side of trees.
– Stem base with a sabre-like shape (alphorn).
– Splitting parallel to the fibres at the stem base in young growth/thickets and pole wood.
– Uprooting and dislocation of whole trees or groups of trees downhill.
Signs of snowpack movement on plains include:
– Young growth/thickets and pole wood with branches broken off all around the stem.
Code
1
Traces present.
2
Traces not present.

MID 400

Avalanches (code)

Objective
To survey traces of avalanches indicating a hazard to the forest.
Avalanches are characterised as fast movements of the snow pack (m/sec) that cause serious
damage to stocking and sites. Damage occurs mostly in concave-shaped terrain.
Traces often detectable on slopes where there are:
– Tracks with even-aged young growth or Calamagrostis-dwarf shrub-communities.
– Alnus viridis, pinus mugo or salix sp.
– Species growing in shrub-form which usually grow as standard trees.
– Places with Larix and deciduous species in the middle of evergreen coniferous forest.
– Branches broken off laterally and on the uphill side of trees.
– Broken stems in oldwood, mainly near the ground, or uprooted trees.
– Deposits of wood debris (ripped off fragments of trees and branches).
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“Alphorns”

Upper slope: Starting zone

Sabreshaped growth

Pinus mugo

Alnus viridis
Bare spots
without
vegetation

Bow-shaped growth
Crooked growth
Trees bent by snow pressure

Trees in avalanche tracks

Lower slope:
run out and debris deposit

Slow snow movements or landslips may also cause growth defects and lead to deformed and
misshaped trees.
Code
1

Traces present.

2

Traces not present.

MID 203

Traces of fire (code)

Objective
To survey traces of forest fire indicating a hazard to the forest.
Definition
Extensive burn marks caused by forest fire. Forest fires can occur on the ground, in the crowns or in
the soil and destroy vegetation completely or partly.
Past forest fires are detectable from:
– Burnt vegetation on the ground.
– Charred, black soil.
– Charred parts of trees (stem, branches, stumps).
Traces of fire observed on single trees (burning of logging debris, camp fires) are assessed
as damage to the tree.
Code
1

Traces present.

2

Traces not present.

MID 204/ MID 205

Pasturing (code)

Objective
To survey traces of pasturing in the forest to calculate the total area of grazed forest land, indicating
a hazard to the forest.
Definition
Animals pasturing in the forest are : cattle, horses, donkeys, goats, sheep, pigs and other livestock
like fallow deer, yaks or lamas.
NFI3 Field Manual
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Signs of pasturing include:
– Presence of grazing animals.
– Recent traces of grazing animals.
– Animal droppings.
– Fences: SPC lies within the fence (= in the pastured area).
– Traces of browsing and rubbing (caused by grazing animals).
– Resting places, e.g. in the shade of big trees.
– Strands of ripped-off hair found on trees used for scratching.
Procedure
If there are signs of grazing, the type and intensity of pasturing has to be assessed.
Code: Type of pasturing (MID 204)
1

No pasturing.

2

Cattle.

3

Horses.

4

Goats.

5

Sheep.

6

Not determined (either not determinable or other pasturing animals).

Code: Pasturing intensity (MID 205)
Current:

Pasturing in the current or preceding season, recent traces or animal
droppings.

Not current:

No pasturing in the current or preceding season. Pasturing in the second
last season or even earlier.

Intensive pasturing:

Intensive and widespread pasturing in the reference stand.

Extensive pasturing;

Only some cattle tracks or trampling paths in the forest.

Intensive
4
3

Current
Not current

MID 206

Extensive
2
1

Obstacles (code)

Objective
To assess surface roughness and to calculate costs for timber harvesting.
Definition
Obstacles present in the interpretation area which could interfere with timber harvesting. Such obstacles include stones, blocks, boulders, ditches, gullies, ridges, bumps or accessibility boundaries.
Code
1

<10%

Obstacles affecting timber harvest are present on less than 10% of the IA.

2

10%–25%

Obstacles cover 10% to 25% of the IA.

3

26%–75%

Obstacles cover 26% to 75% of the IA.

4

>75%

Obstacles cover >75% of the IA.

Installations used for recreation (benches, Vitaparcours) are not assessed with this attribute but with
a separate one. They are not considered as obstacles even though they hamper timber harvest. To
calculate the costs of timber harvest, installations used for recreation are considered as additional
obstacles. To estimate the area covered by obstacles, the sloped area of the interpretation area
must be considered and not its horizontal projection.
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MID 27

Constraints on logging (code)

Railway lines, roads, power lines and settlements to close to the interpretation area are constraints
on logging. Only the most important one should be assessed.
Code
1

None

No constraints.

2

Railway track

Railway track, aerial cableway, ski- or chair-lift.

3

Road

Motorway, cantonal road, important connecting road.

4

Cables/pipes

Electric powerlines, telephone lines, pipes for power water (hydroelectric
power plants), overground pipelines, etc.

5

Settlements

Built-up zones for housing, for commerce and industry, for services, for
holiday homes, agricultural buildings, etc.

Buildings which are used for forest management (storage shed, wood shelter, huts for forest
services, and supporting structures for hiking trails, control structures) are not assessed as
constraints on logging.
IA
50 m

IA

50 m

Constraint
power line

Constraint settlement

Constraints are assessed regardless of the current state of the forest and regardless of planned
cutting activities in the near future.

MID 550

Status assessment of root plates (code)

Objective
Vertical root plates are important signs of serious natural disturbances (wind, snow). They often
remain much longer as remnants in the form of earth heaps than other parts of trees and provide
important habitats for many plants and animals, particularly for insects.
Definition
Root plates are uptilted parts of the root system of trees fallen to the ground.
Procedure
Root plates or their remains (heaps of earth) are assessed if they extend above the natural ground
by at least 30 cm.
Code
-1
No root plate on IA, no assessment.
1
Root plate or remnants present on IA, assessment is carried out.
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MID 227

Root plate class (code)

Objective
Vertical root plates are important signs of serious natural disturbances. They provide new habitats for
many plants and animals, particularly for insects.
Definition
Root plates are the uptilted parts of the root system of trees that have fallen to the ground.
Procedure
Root plates or their remains (heaps of earth) are assessed if they extend above the natural ground
by at least 30 cm. If applicable, more than one code may be entered.
Code
1
Large
2
Small
3
Former

MID 209

Large root plate (higher than 1.0 m) is present.
Small root plate (0.3 – 1.0 m high) is present.
Remnants of former root plate are clearly visible.

Heap of branches (code)

Objective
To assess the ecological relevance of the forest stand. Heaps of branches are important habitats for
animals.
Definition
Wood piles and heaps of branches present in the interpretation area are only classified if they cover
an area of at least 3 m2 and extend above the natural ground by at least 30 cm. Logging debris and
twigs heaped up for firewood are not considered to be heap of branches.
Code
1

Present

Wood pile and heap of branches in IA (± compact, ground not visible,
height > 30 cm and total area > 3 m2).

2

Not present

No wood pile or heap of branches in IA.

MID 210

Stumps (code)

Objective
To assess the ecological relevance of the forest stand. Stumps are important habitats for animals.
Definition
Stumps and lying deadwood must have a diameter of at least 30 cm Ø. Stumps are assessed only if
they are found on the IA, regardless of their state of decomposition.
Code
1

Stumps present

5 or more stumps (minimum height = 0.20 m) with diameters > 30 cm,
or at least 1 lying dead tree with a minimum dbh 30 cm (corresponds to
about 0.6 m3 dead wood) present in interpretation area.

2

No stumps present

Less than 5 stumps or no lying deadwood in interpretation area.
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MID 211

Snags (code)

Objective
To assess the ecological relevance of the forest stand. Snags are important habitats for animals.
Definition
Snags with a dbh > 20 are assessed if the sum of their volumes amounts to > 1 m 3 (corresponds to
approx. 4 m3/ha). The volume of snags is estimated with the help of the following table.
Dbh
20 cm
25 cm
30 cm
35 cm

Volume
0.25 m3
0.55 m3
0.75 m3
1.1 m3

Code
1

Snags present

Snags with dbh > 20 cm and volume > 1 m3 present in IA.

2

Not present

Nothing present or snags with dbh > 20 cm and volume < 1 m3 in IA.

MID217

Dry stonewalls and heap of stones (code)

Objective
To assess the ecological relevance of the forest stand. Dry stonewalls and heaps of stones are
important habitats for animals and also provide information about current and former landuse and
human disturbances.
Definition
Dry stonewall: construction built without mortar, like a supporting wall, terrace wall, border wall, ruin.
A ruin is a building with a collapsed gable. A dry stone wall must always have the character and
aspect of a wall.
Heap of stones: stones collected (often from fields) and deposited by humans in a heap without a
discernible structure.
Code
1

Dry stonewall

Dry stonewall in IA.

2

Heap of stones

Heap of stones in IA.

3

Both present

Dry stonewall and heap of stones in IA.

4

Nothing present

Neither dry stonewall nor heap of stones in IA.

MID 218

Geomorphological objects, microrelief (code)

Objective
To assess the ecological relevance of the forest stand. Geomorphological objects are both important
site factors and ecological parameters (habitats).
Definition
Geomorphological objects and microrelief are open rocky spots, outcrops, or gullies of a defined
minimum size.
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Procedure
Geomorphological objects in each interpretation area are assessed. If several objects are present,
only the one covering the largest area is classified.
Code
1

None

No geomorphological objects.

2

Scree

Open sliding surface with coarse gravel (diameter of stones <0.20 m) or
scree (diameter of stones 0.20–0.60 m). The shape of the stones (from
cubic to egg-shaped) is irrelevant.

3

Block debris

Block debris (diameter of stones 0.61–2.00 m).

4

Boulder

Individual boulder, block (>3 m2 projection area).

5

Rock

Solid rock, bands of sandstone or marly soil, rock spur (>3 m2).

6

Karst

Karst.

7

Dolina

Dolina, rock cave (Ø >1 m).

8

Tuff

Calc-tuff (>3 m2).

9

Pit

Pit, outcrop (quarry, gravel pit, clay pit, sand pit, ore mine).

10

Gully

Gully, ravine, schrund.

11

Channel/ditch

Channel, ditch depth 0.80 m to 25.00 m, seldom or never containing water
(≠ areal drainage).

MID 401

Water (code)

Objective
To assess the stand site ecologically.
Definition
Next to water the soil is humid, wet and sometimes inundated.
Procedure
The type of water is assessed when some of the water or the entire body of water is within the IA.
Trees measured on the sample plot must be at least in the transition zone of the water. If this requirement is not fulfilled (e.g. a road separates the water from the stand), the attribute is not
assessed.
Code
1

No water

No water in IA.

2

Puddle

Puddle from 1 m2 to 200 m2; small water body which may dry out.

3

Pond

Pond, lake >200 m2.

4

Narrow stream

Stream with a channel ≤ 2 m wide.

5

Broad stream

Stream with a channel >2 m and ≤ 5m wide.

6

River

River > 5 m wide.
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MID 219

Excessive ecological pressure and disturbances (code)

Objective
To assess traces of excessive stress to the stand or forest site caused by other human activities
besides logging.
Definition
Excessive use of the interpretation area as a recreation site and other disturbances due to human
activities are assessed and classified. Logging and pasturing are assessed by other specific
attributes.
Procedure
If more than one class applies, then the following priority has to be observed: none > recreation >
other > disposal site > unmaintained drain > maintained drain.
Code
1

None

No excessive ecological pressure and disturbance.

2

Recreation

Very strong pressure due to recreation (including winter sports): seriously
damaged trees (exposed wood core, gunshot damage, nails in the stem)
and/or regeneration/ground vegetation destroyed in more than 10% of
the IA. Permanent installations for recreation are only assessed as
disturbances if this kind of damage is found in the IA.

3

Other

Other disturbances caused by e.g. construction and road works, the army
or hunting, which are responsible for seriously damaged trees (exposed
wood core, gunshot damage, nails in the stem) and/or
regeneration/ground vegetation destroyed in more than 10% of the IA.
Permanent military installations and obstacles are only assessed as
disturbances if the kind of damage listed are found in the IA.

4

Disposal site

Dump (construction material or litter).

5

Unmaintained drain

Not maintained drainage system.

6

Maintained drain

Maintained drainage system.

7

Construction

Construction, installation (building, reservoir, pipeline, cables, etc.).

Comments
Large dumps with seriously damaged trees and/or with regeneration/ground vegetation destroyed in
more than 10% of the IA are classified as 3 (other disturbance).
Small dumps with seriously damaged trees and/or with regeneration/ground vegetation destroyed in
at most 10% of the IA are classified as 4 (disposal site).
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MID 220

Recreational facilities (code)

Objective
To assess the recreational function of the forest.
Definition
Traces, paths and recreational facilities indicate current or potential use of the sample plot as a
forest area with a recreational function.
Procedure
Recreational facilities in the IA are assessed and classified. If more than one class applies then the
following priority has to be observed: bench > skilift > fitness trail > path > traces > none.
Code
1

None

No traces of recreation, no paths, no installation.

2

Traces

Traces of recreation: fire places, trampling paths, ‘free’ riding tracks,
carvings, litter, etc. (but no hiking trails or installations).

3

Path

Footpath, cycle path (often marked with signs) and road (class 4 to 6) .

4

Fitness trail

Vitaparcours, fitness course, running trail, other tracks.

5

Ski-lift

Ski-lift, chair-lift, alpine and cross-country ski run (if visible).

6

Bench

Bench, waste-paper baskets, fixed fire place, playground equipment,
camping ground, etc. often in combination with trails/roads; including areas
surrounding buildings.

MID 221

Type of gap (code)

Objective
To describe gaps in the forest. Gaps affect the protective function of a stand in the mountains. In
addition, gaps also play an important ecological role (inner margin, forest meadows).
Definition
A gap must have a minimum size of 10 x 10 m (measured horizontally) from drip border to drip
border, and a maximum degree of coverage of 20% (conifers, deciduous trees and shrubs,
according to species list, column A).
The prevailing type of gap of the largest gap or bare patch present in the IA is assessed (roads,
buildings or water are not assessed as gaps/bare patches).
The total area of the gap has to be considered, including parts outside the IA.
Code
1

None

No gaps (width from drip border to drip border < 10 m).

2

Unstocked

Temporarily unstocked forest ground (e.g. windthrow).

3

Forest meadow

Forest meadow, pasture, tall forb community, wetland without shrubs or
young trees.

4

Ingrowing

Ingrowing meadow, pasture, tall forb community, wetland; forest ground
with scattered shrubs or young trees.

5

Scree

Scree.

6

Erosion

Eroding and sliding area, slump.

7

Bedrock

Bedrock.

8

Aisle

Gully, track, aisle, mudflow (permanently unstocked).
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MID 222

Azonal site type (code)

Objective
To assess the site types where the dominant vegetation differs from the expected (zonal) climax
vegetation due to a very different water regime or mechanical factors.
For such sites it is not possible to derive or model vegetation from the altitude, aspect, soil acidity or
soil moisture. They therefore have to be assessed in the field.
Definitions
On sites without extreme features or driving forces, the zonal vegetation is the product of the
general climate of the area or zone in question (according to Ellenberg 1980). The influence of the
relief especially may affect the local climate and lead to the development of another type of
vegetation, the extrazonal vegetation. Therefore the vegetation units found on steep south-facing
and north-facing slopes differ from the vegetation units found in flat areas or east-facing and westfacing slopes.
On flood plains or hydrosols, zonal vegetation cannot develop because most of the species of the
potential climax vegetation cannot grow there. If plant growth is severely influenced by extreme soil
conditions, then azonal vegetation will develop.
This means, in practice, that only those vegetation types may be called ‘zonal’ where the climax
species *) would normally prevail without human interference. All other vegetation types are
extrazonal or azonal. Sites with extrazonal or azonal vegetation are classified as ‘special forestsites’.
* ) Fagus sylvatica is the climax species in: the colline and submontane belt, the lower montane belt
and the lower part of upper montane belt.
Abies alba is the climax species in: the upper montane belt.
Picea abies is the climax species in: the upper part of the upper montane belt and the lower
subalpine belt.
Larix decidua et L. kaempferi and Pinus cembra are climax species in: the upper subalpine belt
Procedure
The sample plot area (R5) is assigned to one of the described ‘special forest-sites’ or to zonal
vegetation according to the following flow chart:

Permanently or temporarily wet site
Indicators for permanently or temporarily wet sites are:
–
Fagus sylvatica is not the dominating species in: the colline and submontane belt, the lower
montane belt and the lower part of the upper montane belt,
Abies alba is not the dominating species in: the upper montane belt,
Picea abies is not the dominating species in: the upper part of the upper montane belt and in
the lower subalpine belt,
Larix decidua et L. kaempferi and Pinus cembra are not dominating species in: the upper
subalpine belt.
–
Sites close to streams or rivers, waterlogged slopes or depressions.
–
Species indicating moist to wet sites are present.
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Species indicating wetness in the herb
layer

Species indicating moisture or wetness in the
tree layer or shrub layer

Caltha palustris

Alnus glutinosa

Carex acutiformis

Alnus incana

Cirsium oleraceum

Alnus viridis

Crepis paludosa

Betula pubescens

Equisetum maximum, E. sylvaticum, E. telmateia Fraxinus excelsior *
Eriophorum vaginatum

Frangula alnus

Filipendula ulmaria

Pinus sylvestris *

Molinia caerulea

Pinus mugo ssp. uncinata *

Scirpus sylvaticus

Populus nigra

Sphagnum sp.

Prunus padus

Valeriana dioica

Salix alba

Vaccinium uliginosum, V. oxycoccus

Ulmus sp.

* Species may also occur on very dry sites.
Dry sites
Characteristic of dry sites:
–
Fagus sylvatica is not the dominating species in: the colline and submontane belt, the lower
montane belt and the lower part of the upper montane belt,
Abies alba is not the dominating species in: the upper montane belt,
Picea abies is not the dominating species in: the upper part of the upper montane belt and in
the lower subalpine belt,
–
Sites on soils with good percolation, aspect oriented towards S, on hilltops or ridges.
–
Species indicating dry sites are present:
Species indicating dry conditions on acidic
sites

Species indicating dry conditions on alkaline
sites

Arnica montana

Campanula rapunculoides

Calluna vulgaris

Carex alba , Carex montana

Campanula barbata

Cephalanthera rubra

Luzula luzuloides

Convallaria majalis

Luzula nivea

Cotoneaster interregimus, C. tomentosus

Laserpitium halleri

Erica carnea

Melampyrum sylvaticum

Hepatica nobilis

Melampyrum pratense

Melitis melissophyllum

Phyteuma betonicifolium

Melica nutans

Silene rupestris

Polygala chamaebuxus

Vaccinium vitis-idaea

Prunus mahaleb

Veronica officinalis

Sesleria caerulea

Tree species on dry, acidic sites

Tree species on dry, alkaline sites

Pinus sylvestris, Pinus mugo*

Pinus sylvestris, Pinus mugo *

Quercus sp.*

Quercus sp. *
Fraxinus ornus
Ostrya carpinifolia
Sorbus aria
Sorbus torminalis
Tilia cordata

* These tree species may occur on very wet sites as well.
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Alluvial forests and sites strongly influenced by water (AW, codes 1–6)
Sites not dominated by:
–
Fagus sylvatica (colline and submontane belt, lower montane belt and lower part of upper
montane belt), or by
–
Abies alba (in: upper montane belt), or by
–
Picea abies (upper part of upper montane belt and lower subalpine belt).
Code
1 Riparian forest dominated by ash

2 Alluvial forest with softwood

3 Alluvial forest with hardwood

4 Fen wood

5 Raised bog

6 Other wet sites

Sites near small streams with small variations in the water
level and on waterlogged slopes: Carici remotae-Fraxinetum
(E&K 27).
Sites regularly inundated by running water (flooding up to 4
months) which have a large proportion of deciduous trees
(Salix alba, Populus nigra, Alnus incana):
Equiseto-Alnetum incanae (E&K 31),
Calamagrostis-Alnetum incanae (E&K 32),
Salicetum albae (E&K 43).
Sporadically inundated sites with the species Fraxinus
excelsior, Prunus padus, Ulmus, Quercus robur:
Ulmo-Fraxinetum typicum (E&K 28),
Ulmo-Fraxinetum listeretosum (partly E&K 29).
Stands on turf with constantly high water table, often forests
in depressions or near stagnant water bodies:
Carici elongatae-Alnetum glutinosae (E&K 44),
Pino-Betuletum pubescentis (E&K 45).
Waterlogged, nutrient-poor sites in plains, without lateral
inflow of water or nutrients. Sites close to raised bogs on
pure organic soil:
Sphagno-Piceetum typicum (E&K 56),
Sphagno-Pinetum montanae (E&K 71).
Permanently waterlogged, nutrient-rich sites with inflow of
water and nutrients. Often swampy meadows or wet
depressions:
Ulmo-Fraxinetum listeretosum (partly, E&K 29),
Pruno-Fraxinetum (E&K 30).

Scree, block scree, steep slope (BSR, codes 7–11)
Site covered with loose debris or with large blocks where there is little fine soil and there are often
hollows between the boulders.
Scree of debris (size: Ø < 30 cm), which is constantly in motion, covered by deciduous forest. It is
often situated at the foot of a cliff or a steep slope (codes 7 and 8). Block scree is a site with large
immobile blocks, which is covered by coniferous forest. Steep slopes are sites with inclinations >
70% and a tendency to superficial slips (code 11).
Code
7 Cool-moist scree

8 Dry-warm scree
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Cool, moist sites, often in the shade, sites with damp, humid air
dominated by deciduous trees (acer pseudoplatanus, tilia sp.,
fraxinus excelsior):
Phyllitido-Aceretum (E&K 22, also on coarse debris)
Asperulo taurinae-Aceretum (E&K 24),
Ulmo-Aceretum (E&K 24*).
Dry scree of chalk debris on sun-exposed sites, dominated by
deciduous trees (acer pseudoplatanus, tilia sp., fraxinus excelsior,
ulmus sp.):
Sorbo-Aceretum (E&K 23),
Asperulo taurinae-Tilitetum (E&K 25, dry variant 25*).
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9 Dry-warm scree with blocks Coniferous forests on dry warm scree of boulders of silicate rock,
with a low capacity for storing the cold, and with a thin layer of
organic material on the boulders.
Hypno-Piceetum (Ott et al. 47H),
Larici-Piceetum on blocks (Ott et al. 58*).
10 Cool scree with blocks

Deciduous forests on block scree with a high capacity for storing the
cold due to subterranean hollows filled with snow and ice. Boulders
are covered almost completely by a thick layer of organic material:
Homogyno-Piceetum on blocks (Ott et al. 57Bl),
Dryopterido-Abietetum (E&K 48).

11 Slopes w. varying moisture

Sites with varying degrees of moisture on steep slopes, which tend
to slip and which are dominated by Pinus sp.
Molinio-Pinetum silvestris (E&K 61),
Cephalanthero-Pinetum silvestris (E&K 62),
Cirsio tuberosi-Pinetum montanae (E&K 63).

Dry sites (TS, codes 12–14)
Sites where the climax species
–
Fagus sylvatica (in: the colline and submontane belt, in the lower montane belt and the lower
part of the upper montane belt), or
–
Abies alba (in: the upper montane belt) or
–
Picea abies (in: the upper part of the upper montane belt and in the lower subalpine belt)
do not grow or do not dominate due to regular draught periods.
Code
12 Dry site with oak

Dry site where oak dominates (central Alps and northern slopes of
the Alps) and sites where chestnut dominates (southern slopes of
the Alps):
Arabidi turritae-Quercetum pubescenti (E&K 38),
Coronillo coronatae-Quercetum (E&K 39),
Sileno nutantis-Quercetum (E&K 40),
Lathyro-Quercetum (E&K 41),
Phyteumo betonicifoliae-Quercetum castanosum (E&K 42).

13

Dry site with pine

Dry site where pine dominates:
Erico-Pinetum silvestris (E&K 65),
Erico-Pinetum montanae (E&K 67),
Calluno-Pinetum silvestris (E&K 68).

14

Dry site with hop-hornbeam

Dry site where Ostrya carpinifolia dominates (southern slopes
of the Alps):
Fraxino orno-Ostryetum (E&K 37).

15 No special site

Zonal forest communities

E&K – No.:
Number of plant community according to Ellenberg und Klötzli
(1972).
The forest communities 24*, 25*, 47H, 57 Bl and 58 Bl are taken from Ott et al. (1997) and are based
on research by Frey (1993).
Appendix 8 contains a detailed description of the site types.
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MID 551

Status assessment of plants in herb layer (code)

Technical attribute
Code
1
Assessed
(-1 Not assessed

Vegetation in herb layer is assessed
Vegetation in herb layer is not assessed)

MID 215

Vegetation type in herb layer (code)

MID 523

Degree of cover of vegetation type in herb layer (%)

Objective
To classify the dominant type of vegetation in the herb layer so as to be able to model the type of
forest site and to assess the competing vegetation on the sample plot area.
Definition
Plants with a height of 0.1 – 0.5 m are classified as herb layer.
Depending on the objective of the attribute, the relevant vegetation types found during most of the
vegetation period are assessed as they allow the site type or competing species to be judged.
Therefore Sphagnum sp. is also assessed, even though it is not part of the herb layer.
Procedure
The degree of coverage of all species groups mentioned (MID 215, vegetation type in herb layer)
present in the sample plot area (5-are circle) is estimated (MID 523, degree of cover of vegetation
type in herb layer). Some species groups can suppress other species, which makes it possible for
the total sum of all degrees of cover to be equal to more than 100%.
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Code
1
2
3
4

Family, genus, or group of
species
Sphagnum sp.
Mercurialis perennis
Graminales
Carex sp.

Indicator

5
6
7
8

Equisetum sp.
Juncus sp.
Luzula sp.
Rubus sp.

9
10

Fern

11

Vaccinium sp.

strongly
acidic

12
13
14

Rhododendron
Rhododendron
Shrubs on alkaline soil

acidic
alkaline
alkaline

15

Shrubs on acidic soil

acidic

Species

DC in%
MID 523

wet, acidic
alkaline
medium to
alkaline
wet
moist
acidic
nutrient-rich
moist,
nutrient-rich

Rubus fruticosus, Rubus idaeus,
Rubus sp.
Achillea macrophylla
Adenostyles alliariae/ glabra
Cicerbita alpina
Petasites albus
Peucedanum ostruthium
Ranunculus aconitifolius/ lanuginosus
Rumex alpestris
Thalictrum aquilegifolium
Veratrum album
Vaccinium gaultherioides
Vaccinium myrtillus
Vaccinium oxycoccus
Vaccinium uliginosum
Vaccinium vitis-idaea
Rhododendron ferrugineum
Rhododendron hirsutum
all shrubs except those mentioned in
code 15
Cytisus scoparius
Frangula alnus
Lonicera periclymenum
Pinus mugo

9.4 Soil damage
Objective
Soil damage caused by logging influences the natural development of the soil, the hydrological
balance, the availability of nutrients and consequently the sustainability of forest development. Soil
damage such as skidding tracks, tracks of draught animals and vehicles are assessed and the extent
of the damaged surface is calculated. The time needed to recover from damage depends on the
severity of the soil damage. Therefore the degree of damage is assessed for the most frequent type
of track, i.e. the tracks caused by vehicles. Damage to the topsoil and puddles of stagnant water
indicate that lower soil layers are compacted.
Definitions
Wheel track: channel left by a single wheel or double wheel in the soil.
Vehicle track: parallel pair of wheel tracks left by a vehicle in the soil.
Width of vehicle track: maximum distance measured from the outer margin of wheel track 1 to the
outer margin of wheel track 2.
Axis of vehicle track: centre line of a vehicle track.
Trampling tracks are tracks caused by horses or other draught animals (other tracks such as deer
passes and human tracks are not assessed).
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MID 491

2

Tracks from skidding (code)

Objective
To assess soil damage caused by logging.
Definition
Skidding tracks are caused by logging with a winch, a crane or by dragging or hauling with draught
animals or with a vehicle. It is possible to find skidding tracks without vehicle tracks.
Procedure
Skidding tracks found within R2 (2-are circle) are assessed.
Code
1

Track present.

2

Track not present.

MID 548

2

Tracks of trampling (code)

Objective
To assess soil damage caused by logging.
Definition
Tracks of trampling are left by draught animals like horses, mules, etc. (other tracks like deer passes
and human tracks are not assessed).
Procedure
Tracks of trampling within R2 are assessed.
Code
1

Tracks present.

2

Tracks not present.

MID 544

2

Vehicle tracks (code)

Objective
To assess soil damage caused by logging.
Definition
All tracks left by vehicles on the soil in the course of logging operations are assessed. A vehicle track
is a parallel pair of wheel tracks left by a vehicle in the soil. The centre line of a vehicle track is called
the axis of the vehicle track.
Procedure
A vehicle track is assessed if its axis intersects the 2-are circle. Clearly visible and measurable
tracks are coded ‘1’. If the tracks are only faintly visible and cannot be measured (e.g. because of
growing vegetation), then code 3 (one or more faint vehicle tracks present) is assigned.
Code
1
One or more (clearly visible) vehicle tracks present.
2

No vehicle tracks present.

3

One or more (faint) vehicle tracks present.
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2

MID 496

Soil damage type (code)

Objective
Damage to the topsoil indicates a compaction of lower soil horizons. The severity of the damage is
judged by the traces visible on the ground.
Definitions
‘L’, ‘F’ and ‘H’ denominate the horizons of the topsoil.
L:
Organic debris, mostly not yet decomposed. (L = Laub, litière, litter.)
F:
Fermented, partly decomposed organic debris. Origin of components still recognisable.
H:
Humus, organic debris decomposed almost completely. Origin of components not
recognisable anymore.
A:
Mineral topsoil (sand, silt, clay).
A h:
Mineral topsoil (sand, silt, clay) thoroughly mixed with humus.
B:
Weathered mineral earth almost free of any organic material.
Procedure
The vehicle track closest to the SPC is assessed. The soil damage is classified at the intersections
of the two wheel tracks with the line perpendicular to the track axis running through to the SPC.
Code
1
Slight damage

2

Soil slightly damaged. Track depth is less than 0.10 m along the whole
length of the track. Organic soil horizons (L-, F-, H-,) are not disturbed.

2

Medium damage

Medium soil damage. Track depth is more than 0.10 m deep along half
of the total length of the track. Organic soil horizons (L-, F-, H-,) are
mixed with A- or Ah-horizon. The colour of the soil is dark to black.
Lateral bulges are occasionally observed.

3

Serious damage

Soil seriously damaged. Track depth is more than 0.10 m along the
whole length of the track. Organic soil horizons (L-, F-,H-,) are missing
or are mixed with A- or B-horizons. The soil often has a greyish-blue
colour with lenticular accumulations of black organic material. Lateral
bulges are almost always present.

MID 493

Track azimuth 1 (gon)

Objective
To measure the location of the soil damage in order to survey its future development.
Procedure
The vehicle track next to the SPC is assessed and the azimuth of the point of entry into the 2-are
circle (intersection of vehicle track axis and R2) is measured.

2

MID 494

Track azimuth 2 (gon)

Objective
To measure the location of the assessed soil damage to be able to survey its future development.
Procedure
The vehicle track next to the SPC is assessed and the azimuth of the point of exit out of the 2-are
circle (intersection of vehicle track axis and R2) is measured. If the track branches into more than
one vehicle track, then only the longest section is measured. If a vehicle track leads into the 2-are
circle but not out again, then track azimuths 1 and 2 are identical and have the same value.
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MID 500

2

Length of vehicle track (m, 1–20)

Objective
To calculate the areal extent of the damaged soil surface.
Procedure
The length of the vehicle track axis between the point of entry into the 2-are circle and the point of
exit from the 2-are circle is measured.

MID 501

2

Width of vehicle track (m, 0.1–4.0)

Objective
To calculate the areal extent of the damaged soil surface.
Definition
The width of the vehicle track is the maximum distance measured from the outer margin of wheel
track 1 to the outer margin of wheel track 2 of a parallel pair of wheel tracks.
Procedure
The width of the vehicle track is measured from wheel track to wheel track on a perpendicular line
through the SPC.

MID 502

2

Width of wheel track (m, 0.01–2.00m)

Objective
To assess the disturbed and dug up soil area.
Procedure
The width of the wheel track (width of the tyre) next to the SPC is measured on a perpendicular line
through the SPC. The track of a double wheel is measured in exactly the same way as the track of a
single wheel.

MID 503

2

Depth of wheel track (m, 0.01–1.00)

Objective
To assess the severity of the damage.
Procedure
The depth of the wheel track next to the SPC is measured on a perpendicular line through the SPC.
Humps are not measured.

MID 504

2

Puddles (code)

Objective
To assess spots where the soil is compacted and impervious.
Definition
Puddles are spots where water can remain for a long time. It is not necessary to actually find water in
the track, but it is important to find signs indicating stagnant water in the track. Indications are clear
differences in colour caused by clay sedimentation, by algae, or cracked layers of clay crust.
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Procedure
The presence or absence of puddles in the wheel track next to the SPC is recorded in 2 steps:
–
–

the intersection point of the vehicle track axis with a perpendicular line through the SPC is
located.
starting from the point found in step 1, a section of the vehicle track extending 2.0 m to the left
and 2.0 m to the right of that point is examined and puddles found in this section are recorded.

Code

2

1

Present

2

Not present

MID 498

Track age (code)

Objective:
To assess the age of the damage.
Code

2

1

Recent

Less than 1 year old.

2

Old

More than 1 year old.

MID 545

Surroundings of soil damage (code)

Objective
To describe the surroundings of the area with a damaged soil surface.
Procedure
The surroundings of the largest proportion of area around the damaged soil surface are assessed.
Code

2

1

Stand

2

Skidding track road (trees removed)

3

Skidding road (trees removed, signs of earthworks visible)

4

Skidding path

MID 506

Degree of cover of soil damage (%)

Objective
To assess the area of the damaged soil surface.
Procedure
The area within the 2-are circle damaged by vehicle tracks is estimated to 10%. The area between
the two wheel tracks, which seems to be undisturbed, is also considered as damaged and is added
to the affected area.
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10 Stand assessment
10.1 Objective and definition
Objective
To assess the reference stand, i.e. the stand containing the SPC.
Definitions
Stand: A community of trees/shrubs which differs clearly from other plant communities with respect to
species composition, age and structure. The minimum area of a stand is 5 ares. The reference stand
is the stand in the interpretation area (IA) containing the sample plot centre (SPC).
If the SPC is in a stocking smaller than the minimum area of 5 ares, then this stocking is added to a
neighbouring stand and is considered as part of that stand.
If the stocking is surrounded by a permanently or temporarily unstocked forest area, then the stocking
is considered as part of that area.
The stand border is
– In comparison with other stands: the connecting line of the crown projections of the higher stand.
– In comparison with other categories of forest use: the actual boundary, e.g. edge of road, fence,
stream bank or another boundary mentioned in the definitions of forest-use categories. If there is no
actual boundary, then the stand border is the connecting line of the crown projections of the higher
stand.

10.2 Forest-use category
MID 255

Forest-use category (code)

Objective
To distinguish the forest stand from forest areas used differently.
Definition
For all forest-use categories, a minimum stand size of 5 ares is required (exceptions: forest-use
category A, codes 1–6).
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Forest-use category A: Permanently unstocked forest area
Code
1 Road

Forest roads, surfaced carriageway (roadbed) between 3.0 m and 6.0 m
wide, SPC may be on road shoulder or in roadside ditch.
Forest tracks, unsurfaced or narrower than 3.0 m, do not belong to forestuse category A; roads wider than 6.0 m = non-forest. Where the road has
been widened (passing place, turning area, widened road bends, e.g. hairpin
bends), the average width of the road is decisive.
Relevant width of road
(roadbed) ≥3 m ≤6 m
SPC

Extent forest-use
category A

SPC in roadside ditch,
road 5.5 m wide

Minimum width across
SPC = 12 m

SPC

Forest-use category A
road

Relevant
width of road
= 3 m (standard width)

2 Timber yard

Permanently used, small storage yard, unsurfaced, next to a track
(maximum distance: 4 m from the track). SPC on unsurfaced storage yard
and distance from track > 4 m results in forest-use category D (code 12 =
stand). Very large storage yards (e.g. after storms like ‘Lothar’) must comply
with the forest definition. If stumps are visible under the pile of timber, then
the area must be considered as a temporarily unstocked area.

3 Recreation area

Cabins, resting places, car parks, other recreation wider than 3 m.

4 Nursery

Area of the nursery (forest nursery) plus 2 m from the border of the bed, or
2 m up to the fence.
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5 Stream

Streambed (= area of erosion) ≥ 3 m, and ≤ 6 m wide. Streams narrower
than 3 m = stand, wider than 6 m = non-forest.

6 Channel/track

Erosion channel, avalanche track, skidding track or other channel:
Unstocked area ≥ 12 m and ≤ 25 m wide (channels/tracks wider than 25 m
are non-forest).

7 Meadow, cropland

Meadow, pasture, cropland. This category does not apply for (pastured)
scattered stocking (=wooded pasture) and other bare patches in the forest.

8 Other bare patches

Waterlogged spot, block scree, rocks.

Application
If the forest-use category A, the stand description is made for the neighbouring stand, covering the
largest part of the sample plot (5-are circle). Proceed with attribute MID 257 (forest type).
Exception
If the ‘neighbouring stand’ is actually a cutting, windthrow, or damage area, then the forest-use
category remains = A, and the survey continues with attributes MID 270 ff.

Forest-use category B: Temporarily unstocked forest area
Temporarily unstocked forest areas have temporarily a degree of coverage of tree and shrub species
of less than 20% due to forest management operations or due to a disaster.
Code
13 Cutting area

Temporarily unstocked forest area due to planned forest-use.

14 Windthrow area

Temporarily unstocked forest area due to windthrow or windbreak.

15 Damage area

Temporarily unstocked forest area due to other natural disasters (fire, bark
beetle attack, landslide, etc.).

Forest-use category C: Stand with restricted production
Code
10

Swath

Swath for aerial cableway and power lines. Compulsory swath (restricted
use) e.g. along railway tracks, motorways and main connecting roads, swath
under electric power lines.

11

Road shoulder

Road shoulder wider than 4 m, only restricted stocking possible.

Forest-use category D: Stand
Code
12

Stand
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SPC is located in a stand or in a small stocking and none of the categories
mentioned above applies -> forest-use category = D (stand).
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10.3 Stand properties
MID 258

Stand border (code)

Objective
To distinguish communities of trees/shrubs similar in species composition, age and structure, and to
specify whether the reference stand covers the whole sample plot or whether more than one stand
can be found on the sample plot.
Definition
Stand: a stand is a community of trees/shrubs that differs clearly from other plant communities with
respect to species composition, age and structure.
The stand border is:
– In comparison with other stands: the connecting line of the crown projections of the higher stand.
– In comparison with other categories of forest-use: the actual boundary, e.g. edge of road, fence,
stream bank or another boundary mentioned in the definitions of forest-use categories. If there is no
actual boundary, then the stand border is the connecting line of the crown projections of the higher
stand.
A stand border crossing the sample plot must be declared.
All deciduous trees and conifers and shrubs with code 1-8 (see Appendix 3: NFI species list, column
E) are stand elements.
Procedure
1. Check if the stand on the sample plot is more-or-less homogeneous with respect to species
composition, age and structure.
Stands are classified as distinct from each other if they differ considerably. In case of doubt, the
following rule applies: Tree communities are assessed according to the criteria:
– degree of mixture (simplified for species composition),
– tree dimensions (simplified for age),
–
stand structure (simplified for structure).
Category
1
2
3
4
5
6
7
8

Degree of mixture
0 – 10%
11 – 30%
31 – 50%
51 – 70%
71 – 90%
91 – 100% conifers

ddom
0 cm (i.e. hdom <130 cm)
1-10 cm
11 – 20 cm
21 – 30 cm
31 – 40 cm
41 – 50 cm
51 – 60 cm
> 60 cm

Stand structure
1 layer
2 layers OS/MS
2 layers OS/US
3 layers
all-aged/all-sized
clustered

Tree communities are only distinguished in different stands if they differ on at least one criterion. For
Ddom and degree of mixture, they are said to differ if they are separated by at least 2 categories and
stand structure by at least one category.
2. Define the reference stand.
3. Check if one or more stand borders crosses the sample plot.
4 Draw the stand border(s) in the plot diagram.
If a road with a surfaced carriageway and a width >3 m crosses the sample plot, then a stand border
must be specified even if the stands on either side of the road do not differ from each other.

140

NFI3 Field Manual

‘Dead’ is not a discriminating criterion for a stand border. A uniform stand can contain a large group of
snags (infestation spot) without having to limit them with a stand border.
Dead trees/shrubs meet the criteria for a stand if the remaining branches and twigs still result in a
degree of coverage of 20%. If the degree of coverage falls below 20% (e.g. because twigs and
branches have fallen off), then the layer of snags cannot be considered the reference stand anymore.
A stand border is registered with the attribute ‘type of boundary’ (MID 27)

MID 281

Inner edge on forest land (code)

Distinct vertical stand edges in a forest (inner edge) are biotopes, which are just as important for birds,
insects and game as a forest edge.
Definition
An inner edge on forest land is a border zone of two stands which differ greatly from each other in
terms of stand development and stand height and thus in terms of available light and stand climate.
Usually an inner edge separates mature stands from young growth/thicket or from bare patches. Inner
edges between pole wood and timber wood or between timber wood of different heights are only said
to exist if the difference between the mean stand heights is at least 10 m. Inner edges can also be
found along roads or water bodies.
Procedure
Stand edges on the IA are classified if they separate stands of at least 5 ares. The lower stand is
always decisive for the classification of an inner edge. If several inner edges are present, then the
lowest must be considered.
Code
1
No inner edge on forest land.
2
Permanently without vegetation (road, water, rock).
3
Bare patches, opening, clearing with ground vegetation.
4
Young growth ≤ 1.3 m in height.
5
Thicket ≤ 5.0 m in height.
6
Stocking > 5.0 m in height.

MID 259

Stand size (code)

Objective
To distinguish small stands according to NFI standards (minimum size 5 ares) and stands according to
traditional silvicultural nomenclature (at least 50 ares).
Definition
Size of the reference stand. The criteria used to determine the stand border apply.
Procedure
The total area of the reference stand is estimated even if it extends beyond the interpretation area.
Standard areas in NFI are: sample plot = 5 ares, IA = 25 ares.
Code
1
Group (5–9 ares)
2

Grove (10–49 ares)

3

Stand (≥ 50 ares)
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MID 257

Forest type (code)

Objective
To distinguish closed forest (in NFI1/NFI2= normal forest) from scattered stocking and from shrub
forest.
Definition
Permanently scattered stockings have a degree of cover between 20% and 60% due to site conditions
(timber-line, rocky or waterlogged areas, avalanche tracks, wind channels, depressions with long
snow cover) or due to pasturing.
The degree of cover of the reference stand is the proportion of the area sheltered by crown projections
relative to the total area (estimation).
Code
1

Closed forest

All forest types except scattered stockings.

2

Scattered stocking

Permanently scattered stocking. Degree of cover 20% – 60%, e.g. wooded
pasture, pastured forest near upper timber-line, forest in rocky regions.

12 Shrub forest
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Stocking consists of more than 2/3 shrub species.
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MID 260

Basic type of forest (code)

Objective
To describe the basic type of forest (German: Waldform), its origin and the result of the type of forest
management applied in the reference stand.
Definition
The basic type of forest is defined by the type of origin (generative or vegetative) of the trees in this
forest.
Code
1

High forest

High forest: forest composed of standards (generative propagation).
Even-aged high forest regenerated by area-wise cut: stands generated
by cuts in the group-selection system, including strip-cuts, shelterwoodcuts, clear cuts or afforestations. Area-wise regeneration (areal and
temporal order).

Plenter forest (uneven-aged high forest):
Regeneration spread over large areas and
sheltered permanently by mature stand; all tree
dimensions present on small area (selection of
single trees) or all stages of development
(selection of groups of trees or selection type
forest in the mountains).

2

Coppice forest
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Coppice regrowth = tree originating from
vegetative propagation. Coppice forest can
develop naturally (e.g. after rockfall). Former
coppice forest and current coppice forest.
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3

Coppice with
standards

4

Selva

Sweet chestnut selva or walnut selva.
Selvas were used previously, or even today, to
produce wood, fruit and grass. Former cultivation
must still be clearly visible. In particular, features of
a meadow (open structure, growing grass) must be
visible. Old sweet chestnut or walnut trees in
closed stands should not be classified as selva.
Chestnut trees in selvas are usually grafted.

5

Plantation

Plantations of poplars or willows.
No additional agricultural use: no cultivation
(natural undergrowth). Preparatory planted (= a
cultivation of pioneer trees) poplar or willow trees
are classified as high forest. For plantations with
coppice regrowth, see 'Coppice with standards'.
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Combination of high forest and coppice forest; standards generally in
the upper layer and coppice regrowth in medium and lower layer
(coppice layer). Former or current coppice with standards system. The
typical structure of former coppice with standards system introduced by
human influence must still be discernible. Plantations with coppice
shoots (which eventually grow into the upper layer) are not classified
as coppice with standards. An exception is the southern side of the
Alps, where chestnut coppice forests with standards that have a
degree of cover of at least 20% are classified as coppice with
standards.
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MID 567

Status of assessment of degree of cover (code)

Technical attribute
Code
1

Assessment of degree of cover in the stand accomplished.

MID 285

Stand layer (code)

Objective
To characterise the vertical structure of the relevant stand.
Definition
The upper layer of a stand extends from 2/3 to 3/3 of top height.
The medium layer of a stand extends from 1/3 to 2/3 of top height.
The lower layer of a stand extends from 0.40 m to 1/3 of top height.
Procedure
Top height of the reference stand is estimated.
Code
1 Lower layer
2 Medium layer
3 Upper layer

MID 286

Degree of cover of stand layer (%, 0–100)

Objective
To assess the vertical structure of the reference stand.
Definition
The degree of cover is the proportion of the area covered by crowns of the respective layer relative to
the total area. Maximum value is 100% for each layer.
Procedure
1. Top height of the reference stand is estimated.
2. Height of the stand layers is derived from top height.
3. The degree of cover of all deciduous trees and conifers including shrubs coded 1–8 (see Appendix
3: species list LFI3, column E) is estimated layer by layer in 5% steps, starting with the upper layer.
The degree of cover of the upper layer can be estimated more easily if openings in the canopy are
present.
Even dead trees and shrubs form stands if the remaining branches and twigs still result in a degree of
cover of 20%.
Stand layer MID 285

Lower layer
Medium layer
Upper layer
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Degree of cover of stand
layer
MID 286
(%)
(%)
(%)

Type of closure of
stand layer
MID 524
code
code
code
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MID 524

Type of closure of stand layer (code)

Objective
To assess the vertical structure of the reference stand.
Definition
The type of closure is said to be layered if the crowns belonging to one layer have more-or-less the
same upper and lower limits. The type of closure is stepped if the crowns belonging to one layer are
dispersed, have different upper and lower limits, and merge into the neighbouring layer.
Procedure
In addition to the degree of cover, the type of closure of the stand layer is assessed for each layer in
order to distinguish clearly between triple-layered stands and stepped stands.
Code
1

Layered

The crowns belonging to one layer have more-or-less the same upper and
lower limits and can be easily distinguished from crowns belonging to
neighbouring layers.

2

All-aged/all-sized

The crowns belonging to one layer have different upper and lower limits
and are barely distinguishable from the crowns of neighbouring layers.

MID 267

Stand structure (code)

Objective
To describe the vertical structure of the reference stand.
Definition
Stand structure is defined by the proportion of the different layers.
Layer
The limits of the three layers: upper, medium and lower layer, refer to top height hdom or the height of
the dominant trees (= mean height of the 100 strongest trees/ha). The minimum degree of cover is
20% for each layer. The degree of cover is estimated by considering all deciduous trees and conifers
including shrubs coded 1–8 (see Appendix 3, species list, column E)

UL
UL
ML
ML
LL

LL

Conifers, deciduous trees and shrub species A (= code 1–8)
UL, upper layer
=
ML, medium layer =
=
LL, lower layer
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> 2/3 of the top height
– 2/3 of the top height
< 1/3 of the top height

NFI3 Field Manual

1

Single-layered

Crowns of the trees forming the stand extend into the upper layer, horizontal
crown closure, uniform stands. Degree of cover in the medium layer and
lower layer is <20% for each of them.

1 Layer

2

Multi-layered

Two or more uniform layers, upper layer is mostly open and clearly distinct
from the medium and lower layers. The degree of cover for the medium layer
and lower layers >20%.

2 Layers

3

All-aged/all-sized

UL, ML

2 Layers

UL, LL

3 Layers

UL, ML, LL

Trees and shrubs (see Appendix 3: species list LFI3, column E) forming
stands with several indistinct layers. Horizontal closure exists only for groups
of trees. Trees of the lower and medium layers can grow into the upper
layer, e.g. plenter forest (selection type forest) or similar stands.

All-aged/all-sized

4

Clustered

Crowded groups of trees, trees and shrubs within a group have different
heights, are one-sided and low-branched. (For example, clusters of trees
near the timber-line or on wooded pastures).

Clustered
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MID 261

Stage of stand development (code)

Objective
To assess the stage of stand development as a function of the dominating dbh.
Definition
The stage of stand development is determined with the dominant diameter at breast height (ddom) of
the reference stand. ddom = mean dbh of the 100 strongest trees.
Code
1

Young growth/thicket

ddom < 12 cm

2

Pole wood

ddom = 12–30 cm

3

Young timber

ddom = 31–40 cm

4

Medium timber

ddom = 41–50 cm

5

Old timber

ddom > 50 cm

6

Mixed

Trees belonging to different diameter classes, where no diameter
class dominates or groups with different stages of development
smaller than the minimum size required for stands (5 ares). In case of
doubt, the stage of stand development of reference stands where the
collective of the 100 strongest trees/ha varies over at least 3 diameter
classes is classified as mixed.

The attribute ‘stage of stand development’ refers to the dominating layer of the reference stand if it has
a minimum degree of cover of 20%. Standards, remnants of old timber that do not have the required
minimum size for stands and preliminary planted trees with a degree of cover < 20% are disregarded.

MID 264

Stand age (years, 1–500)

Objective
To estimate the age of the reference stand as relevant information for evaluating the sustainability of
wood production.
Definition
The stand age is the age of the dominating trees in the reference stand (without standards and
preparatory planted trees).
Procedure
Stand age is estimated in years using one of the methods described below. Stand age refers to the
dominating layer of the reference stand if that layer reaches a degree of cover of at least 20%.
Standards, groups of remaining old timber not reaching the required minimum size for stands and
preliminary planted trees with a degree of cover < 20% are disregarded.

MID 263

Method to determine age (code)

The age of the reference stand is determined by counting the tree rings on stumps, by counting the
number of branch whorls in young growth/thickets or by estimating age. In uneven aged stands (stage
of stand development = mixed), the stand age is not assessed.
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Procedure

1. Counting tree rings:
– on stumps of cut sample trees (MID 56)
– on stumps of other trees in the reference stand.
Count tree rings on 3 stumps if possible.
2. Counting branch whorls:
This method is applied in young growth/thickets without recent stumps that belong to the
corresponding stage of development.
3. Estimation of stand age:
In uniform, even-aged stands, the stand age is estimated according to the maximum/minimum
method.
Code
1 Estimation
2 Counting tree rings
3 Counting branch whorls

MID 265

Degree of mixture (code)

Objective
To determine the proportion of basal area of conifers and deciduous trees in the reference stand.
Definition
Degree of mixture = proportion of basal area of conifers and deciduous trees (in %) in the reference
stand.
Procedure
The attribute ‘degree of mixture’ refers to the dominating layer of the reference stand if that layer has a
degree of cover of at least 20%. Standards, groups of old timber remnants that do not have the
required minimum size for stands and preparatory planted trees with a degree of cover < 20% are
disregarded.
Code
1

91–100% conifers

Pure coniferous forest.

2

51– 90% conifers

Mixed coniferous forest.

3

11– 50% conifers

Mixed deciduous forest.

4

0– 10% conifers

Pure deciduous forest.
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1

2
3
4

Warning: it is the basal area that is decisive and not the number of individual trees!

MID 266

Crown closure (code)

Objective
To assess space occupied by competing trees in the reference stand as basic information to
determine the urgency of silvicultural treatments.
Definition
Crown closure describes the intensity of interaction of the tree crowns in a stand. The general
impression is what is decisive. Do not estimate averages.
The attribute crown closure refers to the dominating layer of the reference stand if that layer has a
degree of cover of at least 20%. Standards, groups of old timber remnants that do not have the
required minimum size for stands and preparatory planted trees with a degree of cover < 20% are
disregarded.
Code
1 Crowded

Crowns crowded and in close contact, often asymmetric, short, lopsided or
distorted.

2 Normal

Crowns formed normally. No or only slight mutual contact or influence
(= shading or contact with wind).
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6

3 Loose

Only small gaps in the canopy, not large enough to insert single crowns.

4 Open

Crowns distributed evenly, gaps in canopy large enough to insert single
crowns or several crowns.

5 Scattered

Area stocked with individual single trees that have no contact with each
other.

Grouped crowded

7 Grouped normal

NFI3 Field Manual

Independent groups of trees with crowded crown closure, e.g. clusters of
trees near the timber-line or on wooded pastures, but not in coppices.

Independent groups of trees with normal crown closure.
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8 Stepped,
heterogeneous

Vertically heterogeneous stands with stepped structure. The crowns
interact mostly in a vertical direction, and horizontal competition is low.
Trees in upper layer shelter trees in lower layers.

Trees of upper layer

Proportion of species in the upper layer of the reference stand
Objective
To survey dominant species by assessing the proportion of the most frequent species in the upper
layer of the reference stand. This proportion is important for deciding on sustainable silvicultural
interventions and for classifying stands.
Definition
‘Proportion’ means the relative proportion of species forming the cover in the upper layer to the
overall degree of crown cover. All conifers and deciduous trees including shrubs with code 1–8 (see
Appendix 3, species list, column E) are considered if they contribute to at least 5% of the degree of
cover.
In layered stands the predominant, the dominant, and the codominant trees together form the upper
layer. In stepped stands the upper layer is composed of all the trees taller than 2/3 of the top height.
Procedure
The proportions of the degree of cover of all species with a share ≥ 5% are estimated in steps of 5%,
beginning with the species with the largest share. The sum of the estimated degree of cover of all
assessed species amounts to a maximum of 100% (including species with a share <5%).

MID 244 Status of assessment of species in upper layer (code)
Technical attribute

MID 242 Species in upper layer (code)
MID 243 Relative proportion of species contributing to the overall degree of cover (%)
Example:
Species in upper layer 242

Relative proportion of degree of cover 243

Fagus sylvatica
Acer campestre
Prunus avium

60
20
15
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MID 270

Degree of cover of regeneration (code)

Objective
To survey regeneration in the reference stand.
Definition
Regeneration of the reference stand. All conifers and deciduous trees according to species list NFI3,
column D (see Appendix 3), which are higher than 0.1 m and have a dbh of less than 12 cm are
classified.
Procedure
If regeneration is present, i.e. ≥ 1% of the stand area is covered with regeneration, then the attributes
‘type of regeneration’ and ‘protection of regeneration’ are assessed.
Code
1

<1%

No regeneration.

7

1–4%

Degree of cover 1–4%

8

5–9%

Degree of cover 5–9%

3

10–25%

Degree of cover 10–25%

4

26–50%

Degree of cover 26–50%

5

51–75%

Degree of cover 51–75%

6

76–100%

Degree of cover 76–100%

MID 273

Degree of cover of established regeneration (code)

Objective
To quantify the so-called ‘established regeneration’ in the reference stand.
Definition
All conifers and deciduous trees listed in column D, species list NFI3 (see appendix 3), with a height of
at least 1.3 m and a dbh of less than 12 cm are classified as ‘established regeneration’. The degree of
cover of these plants is estimated in the reference stand.
Procedure
If regeneration is present, i.e. ≥1% of the stand area is covered with safe regeneration, then the
attributes ‘type of regeneration’ and ‘protection of regeneration’ are assessed.
Code
1
< 1%
2

1–4%

3

5–9%

4

10–25%

5

26–50%

6

51–75%

7

76–100%
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MID 275

Type of regeneration (code)

Objective
To assess the origin of regeneration in the reference stand.
Code
1 Natural regeneration

Young forest originating from natural seeding (including sowing, as there
is no way to distinguish natural seeding from sowing) or coppice
regrowth. Uneven distribution.

2 Planted regeneration

Young forest originating from planted seedlings. Distribution mostly even,
spacing of plants clearly discernible. Areas with a maximum of 20% of
additional natural regeneration (degree of cover) are still classified as
artificial regeneration.

3 Mixed regeneration

Young forest originating from planted seedlings where there is more than
20% of additional natural regeneration or natural regeneration with gaps
partly planted with seedlings.

MID 276

Protection of regeneration (code)

Objective
To assess measures to protect regeneration against damage caused by game.
Procedure
If one single plant has individual protection, that is sufficient to classify the reference stand as
‘individual protection’.
Code
1 Unprotected

No protection against deer damage.

2 Fence

SPC lies in regeneration area, which is fenced.

3 Individual protection

Young plants are protected individually, e.g. buds are protected with
chemicals or hemp. Individual protection with barb tree, wire basket,
plastic tubing, etc.

‘Type of regeneration’ and ‘protection of regeneration’ are assessed in both module ‘stand
assessment’ and module ‘assessment of regeneration’.

MID 277

Degree of cover of shrub layer (code)

Objective
To assess the degree of cover of ligneous species in the shrub layer. The shrub layer is important for
protection forests and ecologically (protection for game, climatic conditions within the stand). The
shrub layer is an obstacle for timber harvesting.
Definition
Degree of cover of shrubs and young trees in the reference stand, consisting of all woody species
(Appendix 3: species list, column B) from approx. 0.5 m to 3.0 m in height, including the branches of
higher trees and shrubs between these limits.
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Code
1
< 1%
2
1–9%
3
10–25%
4
26–50%
5
51–75%
6
76–100%

No shrub layer if the woody species in the shrub layer cover < 25 m2 of the IA.
Degree of cover 1–9%
Degree of cover 10–25%
Degree of cover 26–50%
Degree of cover 51–75%
Degree of cover 76–100%

In special cases, e.g. brushed-up pole-wood (no branches up to 2 m and above that height degree of
cover = 100%), check the objectives and decide according to common sense.

MID 278

Degree of cover of ground vegetation (code)

Objective
To detect difficulties in regenerating (encroachment of ground vegetation) and to estimate the danger
of avalanche-starting zones (sliding layer, cushion of air).
Definition
Degree of cover of the ground vegetation in the reference stand. Assessed are all ferns, grasses,
herbs (no mosses), Rubus sp., tall forbs and dwarf shrubs like Vaccinium sp., Rhododendron
hirsutum, R. ferrugineum, or Juniperus communis. The f time of assessment is decisive and therefore
withered remnants of plants (grasses, ferns, etc.) have to be assessed as well.
Code
0

Snow

1
2
3
4
5
6

<1%
1–9%
10–25%
26–50%
51–75%
76–100%

MID 279

Sample plot is covered with snow. It is not possible to assess the degree of
cover of ground vegetation.
No ground vegetation.
Degree of cover 1–9%
Degree of cover 10–25%
Degree of cover 26–50%
Degree of cover 51–75%
Degree of cover 76–100%

Degree of cover of berry bushes (code)

Objective
The berries of the Rubus and Vaccinium species are a source of food for both humans and animals.
Blackberries obstruct regeneration.
Definition
The degree of cover of berry bushes in the reference stand can be, at most, the same as the degree
of cover of the ground vegetation.
Code
0
Snow
1
2
3
4
5
6

<1%
1–9%
10–25%
26–50%
51–75%
76–100%

Sample plot is covered with snow. It is not possible to estimate the degree of
cover of berry bushes.
No Rubus /Vaccinium species present.
Degree of cover 1–9%
Degree of cover 10–25%
Degree of cover 26–50%
Degree of cover 51–75%
Degree of cover 76–100%

If code = 0 or 1, then the attribute ‘species of berry bush’ (MID 280) is not assessed.
NFI3 Field Manual
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MID 280

Species of berry bush

Objective
To assess Rubus or Vaccinium species with the largest degree of cover in the reference stand.
Definition
The species listed below can be determined with the help of a botanical field guide.
Code
120 Blackberry (Rubus fruticosus spec.).
121 Raspberry (Rubus idaeus).
125 Blueberry (Vaccinium myrtillus).
126 Mountain cranberry (Vaccinium vitis-idaea).
127 Bog bilberry (Vaccinium uliginosum).
128 Cranberry (Vaccinium oxycoccus).

10.4 Information required to prepare for interview survey
MID 566

Status of assessment of areal damage (code)

Technical attribute
Code
1

Assessment of areal damage accomplished.

MID 587

Number of areal damage (code)

Technical attribute
Code
1

Areal damage No. 1

2

Areal damage No. 2

Two incidences of areal damage can be registered. If there are more than two incidences, then the
two most significant (causing areal damage) have to be assessed.

MID 346

Type of areal damage, field survey (code)

Objective
To assess any areal damage on the sample plot area identified by the field team, to analyse the
damage, to appraise risks (e.g. for protection forests) and to classify the disturbance (biotic, abiotic
and human disturbance of forest development).
Definition
Areal damage is said to exist if, since NFI2 (reference date of last interview survey, see MID 621), at
least 10% of the IA has been damaged severely by an incidence. Dead trees and trees very likely to
die because of the damage are assessed as ‘severely damaged’. The degree of cover of the main
stand (or stands if there are several stands) in the IA is decisive when assessing the damaged area.
Code = 15 (cause of damage not identifiable) cannot be used in the survey.
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Procedure
The field team appraises the situation on the sample plot and classifies it according to the codes listed
below. These data are verified when questioning the forest services. Predetermined data assessed in
NFI2 (e.g. standing or lying trees) are used to estimate the date of the areal damage (e.g. before or
after NFI2).
Two occurrences of areal damage can be registered. The more extensive damage is assessed first. If
there are more than two occurrences, then the two most significant (the main causes of the areal
damage) have to be assessed.
Code
1
Wind, storm.
2
Snowload.
3
Avalanches.
4
Rock avalanche, rockslide, rockfall.
5
Landslide, mudflow.
6
Flood.
7
Fire, forest fire.
8
Vitality, drought, aridity.
9
Insects.
10
Phytopathogeneous fungi, viruses, bacteria.
11
Game.
12
Livestock.
13
Timber harvesting.
14
Other human causes (construction, recreation, military, etc.).
15
Cause of damage not identifiable.

MID 601

Extent of areal damage, field survey (%, 10–100)

Objective
To assess the extent of the areal damage in the field, to analyse the damage, to appraise risks (e.g.
for protection forests) and to classify the disturbance (biotic, abiotic and human disturbances of forest
development).
Definition
Proportion of the stocked interpretation area damaged (= sum of areal damage No. 1 and No. 2, see
definition MID 346). The following rule applies: Areal damage that has been cleared is part of both the
stocked interpretation area and the area affected by the areal damage.

MID 256

State of clearing (code)

Objective
To assess areal damage and the state of clearing of the damaged area.
Definition
Areal damage exists if, since NFI2 (reference date of last interview survey, see MID 621), at least
10% of the IA has been damaged severely by an incidence. Dead trees and trees very likely to die
because of the damage are counted as ‘severely damaged’. The degree of cover of the main stand (or
stands if there are several stands) in the IA is decisive when assessing the damaged area.
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Procedure
Examine the stumps of lying and standing trees on the IA with a dbh > 12 cm and assess the state of
clearance of the damaged area.
Code
1 No areal damage
2 Not cleared
3 Partly cleared
4 Completely cleared

MID 268

No areal damage - since NFI2 - visible (default).
Damage area not cleared (< 10% of damage area cleared).
Damage area partly cleared (10% – 90% of damage area cleared).
Damage area completely cleared (> 90% of damage area cleared).

Type of silvicultural treatment to be done next (code)

Objective
To forecast future exploitation of the area, to assess its potential for exploitation and the kind of
tending needed (estimated by the field team).
Definition
Type of next silvicultural treatment (tending/utilisation). Sanitation fellings (e.g. removal of infested
trees) are not assessed separately as they are included in other types of treatment.
The type of next silvicultural treatment must be assessed independently of any economic, legal or
operational issues.
Code
1 Tending

Tending of young growth, thickets and pole wood, usually without
yield. In plantations this is mostly the only treatment (pruning)
before removal.

2 Thinning

Thinning of pole wood and timber wood (selection); conversion
thinning. In scattered stockings the type of treatment is usually
thinning.

3 Establishment cut

Treatment to initiate regeneration, primarily in high forest
regenerated by area-wise cuts.

4 Removal cut

Treatment to remove timber in order to initiate regeneration or
treatment after regeneration, use of coppice forests or plantations.

5 Plentering

Treatment of plenter forests (selection type forests) to maintain and
improve stand structure and to support continuous regeneration.

6 Thinning in mountain forests

Thinning of mountain forests in the upper montane and the
subalpine altitudinal zones to maintain and improve stand
structure, regeneration and stability.

7 No treatment

No intervention needed. Silvicultural treatment is not likely to be
necessary in the next 20 years.

If code 7 (= no treatment) is chosen, then the attribute MID 269 ‘urgency of next silvicultural treatment’
is not assessed.

MID 269

Urgency of silvicultural treatment to be done next (code)

Objective
To forecast future exploitation of the area, to assess its potential for exploitation and to estimate the
cost of tending (estimated by the field team).
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Definition
Time period during which the indicated treatment of the reference stand should be performed. The
urgency of the next silvicultural treatment must be assessed independently of economic, legal or
operational issues.
Code
1

In 0–1 year

Treatment immediately, at the latest next year.

2

In 2–5 years

Treatment in 2–5 years.

3

In 6–10 years

Treatment in 6–10 years.

4

In 11–20 years

Treatment in 11–20 years.

5

In >20 years

Treatment in >20 years.

MID 334

Years since the last silvicultural treatment, field survey

Objective
To specify when the last silvicultural treatment took place, as estimated by the field team.
Definition
Number of years since last silvicultural treatment. Treatments for tending, use, planting and
afforestations are considered as silvicultural treatments. In areas where the forest is growing in
naturally (= new forest) without silvicultural treatments and in new sample plots which were always
forest and have probably never been exploited, the stand age must be specified. For silvicultural
treatments carried out recently (at most 12 months ago), the value ‘0’ is entered.
Procedure
The field team has updated information from the previous inventory (information from previous
inventory plus time span since previous inventory) and assesses the situation in the field (cut sample
trees, stumps on IA, age of planting, etc.). This assessment and the information from the previous
inventory are then used as input when questioning the forest service.

MID 333

Type of the last silvicultural treatment since NFI2, field survey

Objective
To assess the type of the last silvicultural treatment (estimated by the field team).
Definition
Type of the last silvicultural treatment since NFI2 (date of questioning in NFI 2).
Procedure
The attribute is assessed by the field team if the last silvicultural treatment was carried out after NFI2
(date of questioning in NFI 2). This information will be used as input when questioning the forest
service.
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Code
1 No treatment
2 Tending
3 Thinning
4 Establishment cut
5 Removal cut
6 Plentering
7 Thinning in mountain forests
8 Coppice cut
9 Conversion
10 Transformation
11 Sanitary felling
12
13
14
15

Plentering in deciduous forest
Tending of forest edge
Planting
Agrosilvicultural treatment

MID 621

No treatment since NFI2 (date of interview survey in NFI 2).
Tending of young growth, thickets and young pole wood.
Thinning in old pole wood and timber wood.
Secondary felling to initiate regeneration.
Final felling.
Plentering in coniferous forests.
Thinning/plentering in mountain forests.
Cut in coppice forest and in coppice forest with standards.
Conversion.
Transformation.
Only thrown, damaged or dead trees are felled (>80% of
harvested volume).
Single tree selection, cut in mixed deciduous forests.
Tending of forest edge.
Planting, seeding, afforestation.
Removal of trees and shrubs in selvas, wooded pasture and
stockings on alpine grassland (= schwenden: prescribed burning
to keep grassland free of woody plants), including cutting back of
forest edge.

Reference date of the last silvicultural treatment (date)

Technical attribute, calculated automatically by the programme ‘LAURO’:
a) Predetermined date
b) Mean date
c) Set date

MID 596

The date of the interview survey NFI2’ is known.
A mean date is calculated from the dates of the interview survey
NFI2’ of all sample plots in the forest district.
If neither a) nor b) applies, then a date is set (=today minus 10
years = assumed date of interview survey NFI2’)

Type of origin of the forest, field survey (code)

Objective
To assess the history of the forest (estimated by the field team). The data is used as input for the
interview survey.
Definition
Forests which, as far as is known, have never been cleared are classified as ‘permanently forest’.
Forests known to have been reconstituted in recent centuries are classified according to the type of
origin. The type of origin of the current stocking (present stand) is assessed separately.
Procedure
Classification of the reference stand according to traces (species composition, spacing, homogeneity,
even-aged trees, old stumps). In case of doubt about whether an area was ‘always forest’ or whether it
was formed in recent centuries, it must be coded ‘unknown’.
Code
1 Forest
2 Natural
3 Artificial
4 Mixed
5 Unknown
160

Always forest
Natural reforestation
Artificial reforestation (afforestation)
Mixed reforestation
Unknown
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MID 597

Year of afforestation, field survey (code)

Objective
To assess the forest history (estimated by the field team).
Definition
Year of afforestation (for sample plots with MID 596 ‘type of forest origin’, codes=3 or 4). The data is
used as input for the interview survey.
Procedure
Estimation of year of planting based on stand age.
Code
1
Before 1851
2
1851 – 1860
3
1861 – 1870
4
1871 – 1880
5
1881 – 1890
6
1891 – 1900
7
1901 – 1910
8
1911 – 1920
9
1921 – 1930
10
1931 – 1940
11
1941 – 1950
12
1951 – 1960
13
1961 – 1970
14
1971 – 1980
15
1981 – 1990
16
1991 – 2000
17
2001 – 2010

MID 598

Type of stand origin, field survey (code)

Objective
To assess the origin (stand history) of the present main stand (estimated by the field team).
Procedure
The field team must pay attention to signs indicating artificial regeneration like sites with
accumulations of seedlings/saplings, homogeneous structures, species not naturally occurring in this
area, species composition.
Code
1
Natural
2
Artificial
3
Mixed
4
Unknown
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Main stand originating from natural regeneration.
Main stand originating from artificial regeneration.
Main stand originating from mixed regeneration.
Unknown.
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100

100

MID 594
Status of recreational use, field survey
Technical attribute

MID 595

Intensity of current recreational use, field survey (code)

Objective
To assess the intensity of recreational use (estimated by the field team). Indicator of ecological stress
and current relevance of recreational use.
Definition
Mean daily frequency of visitors per year or per main season with respect to all types of current
recreational use.
Procedure
Rough estimates of the situation as input for the interview survey with the forest services. The mean
frequency of visitors is estimated for ‘normal’ days per year or per main season (e.g. average of
working days and weekends of a normal week). Extremes like bad weather, mass events, etc. do not
count as ‘normal’ days. The recreational use practised within a radius of 100 m around the SPC is
decisive.
Code

100

1

None

No current recreational use (< than 10 visitors/year).

2

Very low

< 1 visitor/day.

3

Low

1–10 visitors/day.

4

Moderate

11–100 visitors/day.

5

High

101–500 visitors/day.

6

Very high

> 500 visitors/day.

MID 593

Type of current recreational use, field survey (code)

Objective
To classify the forest area (estimated by the field team) according to current recreational use (type of
activity).
Definition
Recreational use has impact on an area even if most visitors stay on roads and paths. In the interest
of simplicity, it is assumed that forests within 100 m of recreational hotspots are influenced by the type
of recreation and are assessed as recreational forests with current use. Hunting is an area-wide use
which is temporarily limited, and is therefore not assessed here. Transportation facilities for tourism in
the forest (including cableways) are assessed as current recreational use.
Procedure
The type of current recreational use in the forest is assessed by the field team during the field survey.
This data will be used as input information during the assessment of the corresponding attribute in the
interview survey with the forest services. All the observed types of recreational use within a radius of
100 m radius are assessed (several attributes can be specified).
The attribute is assessed if the current type of recreation is practised by at least 10 visitors per year.
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Code
1
Walk
2
Hiking
3
Jogging
4
Cycling
5
Biking
6
Skiing + snowboarding
7
Cross-country skiing

Walking.
Hiking (including transport facilities).
Jogging, long distance running.
Cycling, bike tours.
Mountain-biking, cross-country biking.
Skiing and snowboarding (including transport facilities).
Cross-country skiing.

8

Snowshoe hiking

Snowshoe hiking.

9

Riding

Horse-riding.

10

Picnic

Picnicking, open-air parties (including at forest huts), camping.

11

Other activities

Other activities (collecting mushrooms, orienteering, mountain climbing,
etc.).
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11 Stand stability
11.1 Objective and definition
Objective
The field team use their expertise to assess stand stability on the sample plot. Their estimate is then
compared with measured data to see how well a subjective expert opinion fits the objective facts.
Definition
Stand stability describes the expected resilience of reference stands against disturbing influences for a
10-year period in the regions: Swiss Plateau, Jura, and Pre-Alps and for a 20-year period in the
regions: Alps and southern side of the Alps.
The actual state of the stand is decisive, and its possible future development (e.g. thicket in pole
wood) is not considered. In NFI ‘stand stability’ refers to mechanical stability only. Ecological stability
(in terms of species diversity, origin of species, closeness to natural state) and long-term stability (e.g.
adequate regeneration, sustainability, and effects of soil and air pollution) are not taken into account.
When is stand stability assessed?
Once all the stand assessment attributes have been recorded, the stability of the reference stand is
assessed.
Stand stability is assessed for forest-use category C (= stand with restricted production, e.g. forest
aisle due to an electric power line) in the same way as it is for stands without restriction. The servitude
is a special type of forest-use and is not considered specifically when assessing stand stability. Stand
stability is assessed for all forest sample plots, including forest-use category B (= temporarily
unstocked forest area) and shrub forest.
Implementation
Assessment of stand stability is based on expert knowledge and follows the principle: stand stability
results from the mutual influences of loads versus resilience of the stand in question.
First, all possible types of loads and the magnitude of their impact are estimated. This load profile is
estimated independent of the existing reference stand.
The magnitude and frequency of loads are decisive for stand stability: Where there are potential
hazards due to wind, snow load and snow movements, it is the periodic peak loads (magnitude and
frequency) that are important. A stand's resilience changes in reaction to these loads. Frequent and
heavy loads (in exposed locations) mean the resilience of the stand must constantly adapt to a high
level. These loads cause, in general, frequent, but limited damage. Therefore they must be assessed
less negatively than occasional large damaging events with peak loads, which usually cause serious
and extensive damage, e.g. in areas with good growing conditions subject to heavy snowfall or storms
due e.g. to ’Föhn’. The situation is different if there is the potential threat of a damaging event like fire,
pasturing or game damage. A stand cannot build up resilience to such hazards regardless of their
severity, but their frequency and severity should still be weighted.
Second, the resilience of the stand is estimated. Resilience is both the ability of a stand to absorb a
load without damage, and the ability to regenerate after a damaging event. Depending on the load
profile, every attribute that affects resilience (= type of resilience) differes in importance: every attribute
must be estimated by considering the relevant loads.
The result is a comprehensive assessment of the stand’s stability, based on the profile of resilience.
The overall impression is not the same as the mean of the assessments of all attributes, but rather
takes into account these factors according to their relative importance.
Procedure
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Each type of load is recorded according to its degree of load on a scale from 1 to 10. Take together,
all types of loads and their degree of load form the load profile. Based on this load profile, the
corresponding degree of resilience is recorded on a scale from 1 to 10 for each type of resilience (s =
stand attribute that affects resilience). This is the so-called 'profile of resilience' of the reference stand.
Finally, stand stability is assessed by considering the load profile and profile of resilience. The result is
classified on a scale from 1 to 10.

11.2 Load profile
MID 290

Degree of load (code)

Principle
Assessment of the loads acting on the site. In other words the interpretation area and its stocking are
assessed by considering the impact of different loads on mechanical stability. Possible load types are
snow load, wind, landslides, rockfall, snow movements, fire, pasture, game and human activities.
Code
Degree of load is classified in 10 classes. The higher its value, the more important is the load on the
stocking of the site in question and the greater is the potential risk.
1

The degree of load is very low, the type of load assessed poses a very small potential risk
to the stand’s stability.

10

The degree of load is very high, the type of load assessed poses a very high potential risk
to the stand’s stability.

If a type of load cannot occur on a specific site (e.g. snow movement or rockfall in flat regions of the
Swiss Plateau), then the value ‘1’ (= very low) is chosen.

Criteria
MID 289

Load type (code)

Snow load
The site is assessed with respect to altitude (wet snow), prevailing wind direction (lee side), relief,
areas of snow accumulation (basin, hollow), and aspect (north- or south-exposed). Question:
– To what degree is the mechanical stability of the stand threatened by snow load?
Wind
The prevailing wind direction and the character of wind (area with storms, e.g. Föhn, or constant winds
blowing from N, NW, etc.) are assessed, as are aspect and relief. Question:
– To what degree is the mechanical stability of the stand threatened by wind?
Landslide (MID 193)
Traces of landslide found on the sample plot or on trees or shrubs are assessed. Question:
– To what degree is the mechanical stability of the stand threatened by landslide?
Rockfall (MID 195ff.)
Traces of rockfall found on the sample plot or on trees or shrubs are assessed. Question:
– To what degree is the mechanical stability of the stand threatened by rockfall?
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Snow movement (MID 202, 400)
Traces of snow movements found on the sample plot or on trees or shrubs are assessed. Question:
– To what degree is the mechanical stability of the stand threatened by snow movements?
Fire (MID 203)
The site is assessed with respect to possible sources of fire (= lightning, cigarettes, open fire),
presence of highly combustible materials (ground vegetation, logging debris, dry wood on the ground,
snag with small twigs and branches, mor–humus) and the prevailing wind direction and aspect.
Question:
– To what degree is the mechanical stability of the stand threatened by fire?
Pasturing (MID 204 & 205)
The stocking is assessed for traces of alpine pasturing on the interpretation area (fences, traces of
livestock, dung). Question:
– To what degree is the mechanical stability of the stand threatened by pasturing?
Game
Assessment of traces of game on the interpretation area (trail, excrement, damage caused by
browsing, rubbing and bark stripping or by trampling). Question:
– To what degree is the mechanical stability of the stand endangered by damage caused by game?
Human impacts (Definition Kap. 9.3, MID 219 & 220)
Assessment of traces of excessive ecological pressure and disturbance caused by human activities.
(recreation, military, construction). Question:
– To what degree is the mechanical stability of the stand threatened by human activities?
Code
1
2
3
4
5
6
7
8
9

Snow load
Wind
Landslide
Rock fall
Snow movements
Fire
Pasturing
Game
Human activities

11.3 Profile of resilience of the stand
MID 300

Degree of resilience (code)

Principle
Assessment of the resilience of the reference stand to the loads acting on the site. The following stand
attributes (the so-called types of resilience) are decisive for the resilience of a stand: species,
slenderness ratio, crown length, crown shape, vitality, skewness, anchoring, damage and diseases,
stage of stand development, degree of closure/gaps, and stand structure/ steep edges.
Comment
If the type of resilience is not assessible for the present stocking (e.g. on a cutting area), then the
maximum value for degree of resilience (=10) is chosen.
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Code
Degree of resilience is classified into 10 classes. The higher the value, the more favourable is the
attribute for stand stability:
1

The degree of resilience is very low, the attribute is critical with respect to stability.

10

The degree of resilience is very high, the attribute is optimal with respect to stability.

Criteria:
MID 299

Type of resilience (code)

Species
Assessment of the suitability of the tree species with respect to stability: How resilient are the
species on the site in question to the potential loads? (Warning: it is not the ecological suitability of
species on this site that is assessed).
Assessment of the degree of mixture with respect to mechanical stability (pure conifers or pure
deciduous versus mixed species, diversification of risks).
Assessment of the type of mixture with respect to mechanical stability (species diversity, proportion of
conifers/deciduous trees). Question:
– What is the effect of the suitability of tree, the degree of mixture and the type of mixture on
stability, taking into account snow load, wind, rockfall, fire, human activities, pasturing and
game?
Slenderness ratio
Slenderness ratio = ratio of height (m) to dbh (cm), = (h/d) of a tree. h/d < 0.8 is favourable for
stability, h/d > 0.8 is unfavourable for stability. The ratio h/d is assessed for the stability carriers (100
strongest trees per ha), taking into account the stand structure and the stage of stand development.
Question:
– What is the effect of the slenderness ratio of stability carriers on stability, taking into account
snow load and wind?
Crown length
Crown length = length of the green crown (to the lowest green branch without epicormic branches) in
relation to total tree height.
The proportion of sufficiently long crowns to short crowns among the stability carriers (100 strongest
trees/ha) is assessed, taking into account the stage of stand development (crown length longer than
1/3 of tree length is favourable, less than ¼ is not favourable). Question:
– What is the effect of the crown length of the stability carriers on stability, taking into account
snow load, wind, human activities and rockfall?
Crown shape
Crown form = geometric shape (diameter, symmetry in comparison to the ideal shape) of the crowns.
The proportion of well-shaped, symmetric and undeformed crowns to one-sided, distorted, crowded
crowns among the stability carriers is assessed. Question:
– What is the effect of the crown shape on stability taking into account snow load and wind?
Skewness
Skewness = deviation of the stem axis from the vertical direction.
Assessment of the proportion of vertical trees to slanted trees, especially among the stability carriers.
Question:
– What is the effect of the skewness of stability carriers on stability, taking into account snow
load, wind and landslide?
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Stage of stand development
Assessment of the potential resilience of the stand to the determined loads. Question:
– How resilient is the present stage of stand development to game, pasturing, snow movement,
landslide, snow load and wind?
Degree of closure/gaps
Assessment of the horizontal distribution and the density of the stand. The influence of bare patches
and gaps caused by snow load, windthrow or insect infestation are considered as well. Question:
– What is the effect of the degree of closure of the stand on stability, taking into account
pasturing, wind, snow load and snow movement?
Stand structure/ steep edges
Assessment of the vertical structure of the stand. The influence of steep edges is taken into account
as well. Question:
– What is the effect of stand structure on stability taking into account wind, snow movement and
snow load?
Vitality
Vitality describes how healthy the trees in the stand are and how vigorously they are growing.
Assessment of the shape, colour and state of health of the crowns, the density of foliage, the
formation of branches, the length of the shoots and the ability to regenerate and to react. Question:
– What is the effect of vitality of the stand in general on stability?
Damage and diseases
Defects that just affect timber quality are not of interest. Only damage relevant to stability is assessed,
e.g. extensive damage found in the lower parts of the stem and on the roots. The proportion of healthy
trees to damaged trees or to trees with diseases (degree of damage) is assessed, especially among
the stability carriers. Question:
– What is the effect of damage to trees in general on stability?
Code
1
2
3
4
5
6
7
8
9
10
11

Species
Slenderness ratio
Crown length
Crown shape
Skewness
Anchoring
Stage of stand development
Degree of closure/gaps
Stand structure/ steep edges
Vitality
Damage and diseases
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11.4 Stand stability
MID 310

Overall stability (code)

Principle
The assessment of overall stability is a risk estimate for a time-span of 10 years for the Swiss Plateau,
Jura and Pre-Alps and 20 years for the Alps, and the southern side of the Alps.
Question
What is the probability that the stand will be seriously damaged or will even collapse in the time-span
indicated?
Code
1
2
3
4
5
6
7
8
9
10

90% Probability
80%
70%
60%
50%
40%
30%
20%
10%
0%

Load profile
MID 289 Type of load
1
2
3
4
5
6
7
8
9

MID 290 Degree of load
10
9
8
7
6

5

4

3

2

1

Snow load
Wind
Landslide
Rock fall
Snow movement
Fire
Pasturing
Game
Human activities

Profile of resilience
MID 299 Type of resilience
1
2
3
4
5
6
7
8
9
10
11

MID 300 Degree of resilience
1
2
3
4
5
6
7

8

9

10

1

8

9

10

Species
Slenderness ratio
Crown length
Crown shape
Skewness
Anchoring
Stage of stand development
Degree of closure/gaps
Stand structure/steep edges
Vitality
Damage and diseases

Overall stability
1 unstable – 10 stable
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12 Interview survey and assessment of the forest
road network system
12.1 Objective and definition
Objective
To collect information about transport accessibility, ownership, planning, management and forestry
use through the interview survey. Information about timber harvesting is used to calculate harvesting
costs and to estimate the availability of wood as a natural resource.

12.2 Work flow
The local or district forester in charge of the area containing the sample plot must be contacted in
order to fix an appointment for the interview. The district forest offices will have been informed about
NFI’s activities in their region, and they should therefore have informed their foresters.
The field team must already be familiar with the sample plot when they meet the forester, which
means the sample plot must have been assessed before the interview. Thanks to their knowledge
about the local situation, the field team will be able to answer all the questions in cooperation with
the forester.
The interview is carried out for all sample plots of the terrestrial net classified as forest, i.e. for
all accessible sample plots classified as forest or as shrub forest, as well as inaccessible sample
plots classified as forest or shrub forest in the interpretation of aerial photos.

12.3 Mapping of the forest road network
MID 621

Assessment of the forest road network (code)

Objective
To map the network of forest roads that are passable for trucks in Swiss forests. The analysis of the
maps yields information about road length, density and the distribution of forest roads that can be
used for timber transport. Comparisons with previous inventories allow the density of roads in Swiss
forests to be estimated. This should be followed by a simple ecological evaluation of forest roads.
Definition
Roads for trucks (truck roads) assessed in NFI must be at least 2.50 m wide and be built to carry a
load of 10 t per axle. Other roads, including tractor roads, are not assessed. The principles of the NFI
road classification are:
–
Motorways and dual carriageways are not classified as truck roads.
–
1st-class roads are not classified unless they are used as transport routes according to the
forest service, where timber is skidded next to the side of the road and where enough space is
available to store timber alongside the road.
nd
rd
–
2 -class and 3 -class roads are generally classified as forest roads that can be used by trucks.
th
h
–
4 -class and 5t -class roads are only classified as forest roads if the forest service specifies that
they are truck roads.
–
Truck roads in areas mapped with the symbol for scattered stockings or along forest edges are
also assessed.
–
Roads are classified in NFI3 as truck roads even if they are interrupted by an obstruction that is
impassable for trucks, like a bridge with weight restrictions. In NFI2 the same rule was applied,
but in NFI1 roads with obstacles were not classified as truck roads.
Cableways are not assessed because they are little used for timber transport.
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Procedure
The current forest road network is updated by the field teams and drawn on the topographic map
(forest road map, scale 1:25,000) in cooperation with the cantonal forest service, and the local
forester in charge. New forest roads are copied from any existing map, adapted to the scale, and
added to the forest road map. The edited forest road maps are digitized at WSL and all further
calculations are carried out with a geographical information system (GIS).
Update of the forest road network: additional truck roads and roads where the type of surface has
changed are drawn as a black solid line if, according to the forest service they can be used already
at the time of the interview. Both endpoints of a road-strip are marked with arrows. Projects due to be
finished later in the year are not considered.
Every road-strip (marked with a solid black line) has its own code (2-digit code). The first digit
provides information about the status of the road, and the second about the type of surface. The goal
is to distinguish between new road constructions, upgraded roads and updated roads.
Status of the forest road:
st
–
New road construction (1 digit = 1) is a completely new forest road.
st
–
Upgraded road (1 digit = 2) is an old road which can now be used by larger vehicles (e.g. a
road for tractors upgraded to a truck road).
st
–
Updated road (1 digit = 3) is an old road which was already a truck road at the time of the
previous inventory, but which was then erroneously not mapped.
Type of surface of a forest road:
The type of surface of all forest roads (old and new ones) is assessed and drawn in colour (red, blue
or brown) on the forest road map. The following types of surface are assessed:
nd
–
Dirt roads without hard surface (2 digit = 1). Forest road with lime water bonded or clay water
bonded surface layer.
nd
–
Asphalt pavement 2 digit = 2). Forest road with bituminous surface layer.
nd
–
Concrete pavement (2 digit = 3).
Additionally, the following roads are assessed:
–

Demolished and re-naturalised roads (code = 40),

–

Abandoned roads no longer maintained (code = 50),

–

Misclassified roads (code = 60); e.g. roads which should have been classified as truck roads at
the time of the previous inventory, but were not.
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Code
Only road surface has changed

‘Natural’ surface (no hard
surface)
Asphalt pavement
Concrete pavement

New constructed road

‘Natural’ surface (no hard
surface)
Asphalt pavement
Concrete pavement

Road upgraded

‘Natural’ surface (no hard
surface)
Asphalt pavement
Concrete pavement

Entry updated (truck road already in previous inventory)

‘Natural’ surface (no hard
surface)
Asphalt pavement
Concrete pavement

Road demolished and re-naturalised
Road abandoned (not maintained)
Road previously misclassified (road should not have been
classified as a truck road in the previous inventory)

12.4
MID 365

01
02
03
11
12
13
21
22
23
31
32
33
40
50
60

Property, planning, forest functions
Ownership (code)

Objective
To assess ownership.
Procedure
Ownership is assessed according to the information given by the local forester. Ownership assessed
in previous inventories is checked or, in the case of new sample plots, it is classified in cooperation
with the forester. Appendix 2 contains a list of the types of ownership found in the different cantons,
which might be helpful when classifying ownership.
Comment
It does not make sense to find a correct term in English for legal entities specific to the Swiss legal
system. It should, however, be noted that Swiss law distinguishes legal entities subject to public law
and legal entities subject to private law. In NFI different ownership categories are used to refer to
public forests and private forests.
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Code
1

Swiss confederation

Forest belonging to federal authorities and organisations FDFA (Federal
Department of Home Affairs), DDPS (Federal Department of Defence,
Civil Protection and Sport), SBB (national railway company) and other
federal forests (including associations and federal enterprises). Public
forest.

2

Canton

State forest and forests owned by cantonal enterprises (agricultural
schools, prisons etc,.). Public forest.

3

Municipality

Forest owned by local inhabitants of the municipality. Public forest.

4

Community of citizens Forest owned by communities of citizens. Public forest.

5

Corporation

Forest owned by public corporations and cooperatives under public
law according to cantonal regulations; wood corporations, forest
corporations. Public forest.

6

Private property

Forest owned by individuals. Private forest.

7

Local association

Forest owned by corporations under private law, by wood
corporations, by syndicates of private forest owners, by alpine
corporations and by cooperatives under private law. Forest owned by
companies (e.g. limited company), forests owned by societies (e.g. Pro
Natura), clubs, unions, abbeys, dioceses, etc. Private forest.

MID 628

Ownership in previous inventory (code)

Technical attribute
Objective
To assess changes in ownership.
Question
Are there data (for the attribute ownership) available from previous inventories?
Code
1

Available.

2

Not available.

MID 618

Reason for change in ownership (code)

Objective
To check ownership and to assess changes.
Procedure
Where there has been a change in ownership category since the last inventory, the reason is
assessed. The reason must be agreed with the forester. If necessary, it can be added at a later date.
Code
1

Change

Forest property belongs to a new owner with a different category status.

2

Correction

No change in ownership affecting category status. Information about
ownership assessed in previous inventory does not, however,
correspond to current information. The difference cannot be explained
(possibly an error was made in the previous inventory).
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MID 604

Status of special forest functions (interview survey)

Technical attribute

MID 327

Special forest functions (code)

Objective
To stratify the specific functions regarding the state and development of the Swiss forest. To quantify
these special forest functions roughly and to assess the basic information needed to model forest
functions.
Definition
Type of forest function of major local importance according to planning documents. If a
classification of forest functions, e.g. a map of the forest function is missing, then an estimation
based on the forester’s expert opinion is given. All locally important forest functions, i.e. where
considerable demands and interests exist, are recorded. For forest functions 2 (wood production)
and 3 (agricultural use), the owner’s interests are decisive. For forest functions 4-12, public interests
(mostly the interests of the local population) are decisive.
Forests without special forest functions always fulfil general forest functions which are not
specifically assessed.
General forest functions include the regulation of climate and water, filtration of water and air, noise
protection, soil protection, production of oxygen, carbon dioxide sink (resource wood), landscape
segmentation, and habitats for animals and plants. Protection forest is classified as protection forest
inside the BSF-perimeter (= code 6) and protection forest outside the BSF-perimeter (= code 7). BSF
denominates forests with a special protection function according to the cantonal classifications
following federal directives. Protection forest implies the presence of objects that must be protected
(population, buildings, streets, infrastructure). The forest itself is not an object which must be
protected: ‘forest protecting forest’ is a general forest function.
Procedure
Forest functions are assessed during the discussions with the local forester. This involves consulting
the current planning documents of the canton, the region and the forest enterprise. If plans are
missing or if some of the functions are not contained in the documents, then the forester adds the
missing information based on his estimate. In case of doubt, the district forester should be consulted.
Several attributes can be specified.
Code
2

Wood production

Wood production.

3

Agricultural use

Agricultural use (wooded pasture, selvas).

4

Windbreak

Usually protection of agricultural areas against wind.

5

Drinking water prot.

Drinking water protection.

6

Protection forest BSF

Protection against natural hazards (avalanches, rockfall, landslide,
erosion, mudflow, floods) within the BSF-perimeter.

7

Spec. protection forest

Protection against natural hazards (avalanches, rockfall, landslide,
erosion, mudflow, floods) outside the BSF-perimeter.

8

Nature reserve

Reserves, nature reserve (protection of biotopes and species), rare
and special forest stands with specific measures (protection,
tending, stimulation of biodiversity), protected objects.

9

Landscape protection

Landscape protection.

10

Game reserve

Game reserve area, rest area for game.

11

Recreation

Recreation, sports.

12

Military

Military training areas.
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MID 402

Source of information about special forest functions (code)

Objective
To assess the source of information about the forest functions.
Definition
Indication as to whether ‘special forest functions’ (MID 327) are written/drawn on maps or plans, or
whether they are based on an expert opinion as expressed by the local forester/district forester.
Code
1

Map, plan

Information concerning all forest functions taken from maps or plans
(including forest development plans and drafts).

2

Mixed

Information taken from maps in consultation with experts.

3

Expert opinion

Expert opinion only on forest functions.

MID 328

Primary forest function (code)

Objective
To stratify the actual state and development of the Swiss forests and to quantify the most important
forest functions.
Definition
Type of most important special forest function (primary forest function) according to planning
documents (WEP, BP, others) or expert opinion (forest service).
Procedure
Primary forest function is assessed during the survey according to the attribute ‘special forest
function’ (MID 327). If a special forest function is noted under MID 327, at least one primary forest
function must be declared (‘no primary function’ is not valid).
The following questions should help to classify this attribute:
What are the priorities in case of conflict (e.g. nature conservation or recreation)?
Which function is primarily in focus where the forest is used and tended? (usually wood production)
Primary forest functions are ranked as follows:
- BSF protection forest always has priority.
- Nature protection has priority in defined protection areas (e.g. forest reserve, nature protection area).
- Protection of drinking water has priority if the sample plot is in a water protection area.
- Recreation has priority if the sample plot is located next to recreation facilities: fitness-parcours, skilift, picnic area with table and fireplace, viewpoint. Where hiking trails are heavily frequented, the
costs of exploitation are considerably higher (more than 50%).
- Military has priority on military training areas only.
- Windbreak has priority in protective belts against wind.
- ‘Special protection forest outside BSF’, ‘game reserve’ and ‘landscape protection’ have priority over
‘wood production’ only if normal wood production is considerably restricted.
- In all other cases wood production has priority.

176

NFI3 Field Manual

Code
1

No primary function

No primary forest function, as there are no special functions but only
general forest functions.

2

Wood production

Wood production.

3

Agricultural use

Agricultural use (wooded pasture, selvas).

4

Windbreak

Usually protection of agricultural areas against wind.

5

Drinking water prot.

Drinking water protection.

6

Protection forest BSF

Protection against natural hazards (avalanches, rockfall, landslide,
erosion, mudflow, floods) within the BSF-perimeter.

7

Spec. protection forest

Protection against natural hazards (avalanches, rockfall, landslide,
erosion, mudflow, floods) outside the BSF-perimeter.

8

Nature reserve

Reserves, nature reserve (protection of biotopes and species), rare
and special forest stands with specific measures (protection,
tending, stimulation of biodiversity), protected objects.

9

Landscape protection

Landscape protection.

10

Game reserve

Game reserve, resting place for game.

11

Recreation

Recreation, sports.

12

Military

Military training areas.

MID 605

Source of information about primary forest functions (code)

Objective
To declare the source of information about primary forest functions.
Definition
Declaration as to whether the primary forest functions (MID 328) are recorded on maps and plans or
whether the data entries are based on the forester’s opinion.
Code
1

Map, plan

Map, plan (including WEP=forest development plan and drafts)

2

Expert opinion

expert opinion

MID 603

Forest in catchment areas for drinking water (code)

Objective
To describe the relevance of the forest for the supply of drinking water. Assessment of the catchment
of tapped springs.
Definition
Tapped springs are used to supply drinking water without filtering and are used permanently or
temporarily as drinking water regardless of the amount of water consumed. Pure watering places for
livestock on pastures, usually not tapped, are not assessed.
Warning: Catchments need not be part of drinking-water protection zones. Drinking-water protection
zones, including protection zones of ground water, are assessed separately (GIS, cantonal and
federal administration). Ground-water pumping stations are not drinking-water springs.
Procedure
The size of the catchment is estimated by the forester.
Code
1

SPC is outside the catchment of a tapped spring.

2

SPC is inside the catchment of a tapped spring.
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MID 606

Status recreational use (survey)

Technical attribute

100

MID 330

Intensity of current recreational use (code)

Objective
To assess the intensity of recreational use as an indicator of ecological stress, and the current
relevance of recreational use.
Definition
Mean daily frequency of visitors per year or per main season (see ‘seasonal intensity of recreational
use’, MID 403).
Procedure
Information is obtained from the local forester during the interview. The mean frequency of visitors is
estimated for ‘normal’ days per year or per main season, e.g. average for the working days and
weekends of a normal week. Extremes (bad weather, mass events, etc.) do not count as normal
days. The recreational use practised within a circle 100 m in radius around the SPC is decisive. The
corresponding attribute assessed in the course of the field survey may be used as auxiliary
information (predetermined data).
Code

100

1

None

No current recreational use (< than 10 visitors/year).

2

Very low

< 1 visitor/day.

3

Low

1-10 visitors/day.

4

Moderate

11-100 visitors/day.

5

High

101-500 visitors/day.

6

Very high

> 500 visitors/day.

MID 403

Seasonal intensity of recreational use (code)

Objective
To assess the seasonal distribution of recreational use.
Definition
The forest is usually used for recreation the whole year round, e.g. in typical recreation areas close
to settlements. In the mountains major seasonal differences are typical, e.g. only hiking tourism in
summer (during the vegetation period) or only ski tourism in winter. The attribute is assessed if the
area is currently used for recreation by at least 10 visitors/year. This attribute is an addition to the
attribute (MID 330) ‘intensity of current recreational use’, codes 2-6.
Procedure
Expert opinion estimated according to the local forester’s experience.
Code
1

All year round

Recreational use-more-or less throughout the whole year.

2

Vegetation period

Almost exclusively during the vegetation period (anytime except winter).

3

Winter

Almost exclusively during winter (dormancy period).
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MID 329

100

Type of current recreational use (code)

Objective
To classify the forest area according to current recreational use (type of activity).
Definition
Recreational use has an effect on forest areas even if most visitors stay on the roads and footpaths.
To simplify things, it is assumed that forests within 100 m of recreational hotspots are influenced by
the type of recreational use. They are then assessed as recreational forests with current use.
Hunting affects the whole area but is temporarily limited, which is why it is not assessed here.
Transportation facilities for tourism in the forest (including cableways) are assessed as current
recreational use.
Procedure
The type of current recreational use in the forest is assessed during the interview at the local
forester’s office. All the observed types of recreational use within a circle of 100 m in radius are
assessed (several attributes can be specified). The corresponding attributes assessed during the
field survey are then used as predetermined information.
The attribute is assessed if the current type of recreation is practised by at least 10 visitors per year.
Code
1

Walk

Walking.

2

Hiking

Hiking (including transport facilities).

3

Jogging

Jogging, running.

4

Cycling

Cycling, touring with bicycles.

5

Biking

Mountain biking, cross-country biking.

6

Skiing + snowboarding Skiing and snowboarding (including transport facilities).

7

Cross-country skiing

Cross-country skiing.

8

Snowshoe hiking

Snowshoe hiking.

9

Horse-riding

Horse-riding.

10

Picnic

Picnic, open-air party (including cabins), camping.

11

Other activities

Other activities (e.g. mushroom-picking, orienteering, mountain
climbing).

12.5 Forest use, silvicultural treatment, areal damage
MID 331

Type of forest origin (code)

Objective
To assess the origin of the forest (forest history).
Definition
Forests that have never, as far as is known, been cleared are classified as ‘always forest’. Forests
that are known to have grown (or regrown) in recent centuries are classified according to the type of
origin. The type of origin of the current stocking (present stand) is assessed separately.
Procedure
Information on afforestations is obtained from the interview with the local forester and from the
available documents. If it is not clear whether an area can be classified as being forest according to
NFI rules since time immemorial or whether it developed or grew in recent centuries, the code
‘unknown’ must be entered. The type of origin of the sample plot should be assessed by the field
team before interviewing the forest service (predetermined data).
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Code
1

Forest

Always forest.

2

Natural

Natural reforestation.

3

Artificial

Artificial reforestation (afforestation).

4

Mixed

Mixed reforestation.

5

Unknown

Unknown.

MID 332

Year of afforestation (code)

Objective
To assess forest history.
Definition
Year of afforestation (for sample plots with MID 331 ‘type of forest origin’, codes = 3 or 4) according
to local knowledge and documents about afforestations of protection forests, afforestations of forests
cleared during WWII and replacement afforestations.

Procedure
Information is gathered during the interview survey at the forester’s office. The probable stand age
estimated by the field team is referred to for comparison.
Code
1

Before 1851

2

1851 – 1860

3

1861 – 1870

4

1871 – 1880

5

1881 – 1890

6

1891 – 1900

7

1901 – 1910

8

1911 – 1920

9

1921 – 1930

10

1931 – 1940

11

1941 – 1950

12

1951 – 1960

13

1961 – 1970

14

1971 – 1980

15

1981 – 1990

16

1991 – 2000

17

2001 – 2010

MID 404

Type of stand origin (code)

Objective
To find out the origin of the current main stand (stand history).
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Procedure
The interview of the forest service is carried out after the field team’s assessment. Attributes
indicating artificial regeneration may be used as auxiliary data. If the forester is not familiar with the
situation on the site in question, then the field team’s assessment applies. If the field team cannot
give a clear judgement, then ‘unknown’ must be entered.
Code
1

Natural

Main stand originating from natural regeneration.

2

Artificial

Main stand originating from artificial regeneration.

3

Mixed

Main stand originating from mixed regeneration.

4

Unknown

Unknown.

MID 341

Year of last pasturing (code)

Objective
To assess when the area was last used for pasturing, which is the most important secondary use for
agriculture (forest history) and an indicator of the nutrient cycle.
Procedure
Discussion with the forester during the interview survey.
Code
0

Probably never pastured.

1

Before 1851

2

1851 – 1860

3

1861 – 1870

4

1871 – 1880

5

1881 – 1890

6

1891 – 1900

7

1901 – 1910

8

1911 – 1920

9

1921 – 1930

10

1931 – 1940

11

1941 – 1950

12

1951 – 1960

13

1961 – 1970

14

1971 – 1980

15

1981 – 1990

16

1991 – 2000

17

2001 – 2010

MID 607

Years since last silvicultural treatment (number, 0-999)

Objective
To date the last silvicultural treatment.
Definition
Number of years since the last silvicultural treatment. Silvicultural treatments are: Cutting, tending,
plantation and reafforestation. Where areas ’grow in’ naturally (new forest) without silvicultural
treatment or where the sample plots are new and were always forest, probably without cuttings, the
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stand age must be taken. For recent treatments within at most the last 12 months, the value ‘0’ is
entered.
Procedure
The local forester is asked about the number of years since the last silvicultural treatment. If the
forester does not know (e.g. in areas with privately owned forest and many owners), the field team
estimates the year since the last silvicultural treatment based on its own observations in the field (cut
sample trees, stumps on IA, age of plantation, and predetermined data from previous inventory). If
the forester’s information is incomplete, then the data collected by the field team is used to validate
and supplement the information obtained during the interview.

MID 609

Status of all silvicultural treatments since NFI2 (interview survey)

Technical attribute

MID 626

Date of reference of last interview survey

Technical attribute
Objective
To find the exact date of the last interview survey during the previous inventory NFI2.
Procedure
The program ‘LAURO’ uses the following procedure to determine the date of the last interview:
a) The date of the interview in NFI2 is known (from predetermined data, see MID 621) and
accepted.
b) The date of the interview in NFI2 is not known. A mean date is calculated from the actual date
(date of interview in NFI3 minus 10 years = assumed date of interview NFI2).

MID 611

Type of all silvicultural treatments since NFI2 (code)

MID 610

Date of all silvicultural treatments since NFI2 (year, 1993–2007)

Objective
To register all silvicultural treatments carried out since NFI2.
Definition
Type and year of up to 5 silvicultural treatments since NFI2 (date of reference of interview survey).
Procedure
A maximum of 5 silvicultural treatments since NFI2 (date of reference of interview) are assessed with
a matrix (type of silvicultural treatment X date of silvicultural treatment). The last silvicultural
treatment is taken from attribute MID 334 (‘years since last silvicultural treatment’) if its date is newer
than the date of reference of the last interview in NFI2. All other silvicultural treatments that took
place between the last interview (NFI2) and the most recent silvicultural treatments are assessed as
well.
Code ‘type of silvicultural treatment’
2

Tending

Tending of young growth, thickets and young pole wood.

3

Thinning

Thinning of old pole wood and timber wood.

4

Establishment cut

Secondary felling to initiate regeneration.

5

Removal cut

Final felling.
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6

Plentering

Plentering in coniferous forests.

7

Thinning in mountain forests

Thinning/plentering in mountain forests.

8

Coppice cut

Cutting in coppice forest and in coppice forest with standards.

9

Conversion

Conversion.

10 Transformation

Transformation.

11 Sanitary felling

Only thrown, damaged or dead trees are felled (>80% of
harvested volume).

12 Plentering in deciduous forest

Single tree selection, cut in mixed deciduous forests.

13 Tending of forest edge

Tending of forest edge.

14 Planting

Planting, seeding, afforestation.

15 Agrosilvicultural treatment

Removal of trees and shrubs in selvas, wooded pastures and
stockings on alpine grassland (= ‘schwenden’: prescribed
burning to keep grassland free from woody plants) including
cutting back the forest edge.

Year of silvicultural treatment
...

= Year of silvicultural treatment (4 digits)

Range: 1993–2007

MID 344

Proportion of salvage cut (%, 0–100)

Objective
To assess the proportion of unplanned but necessary removals since NFI2 (date of reference of
interview).
Definition
Proportion of salvage cuts in the reference stand as a percent of total removals. Range 0–100%. If
value > 0 is entered, then the ‘reason for the salvage cuts’ (MID 345) must be declared.

MID 345

Reason for salvage cuts (code)

Code
1

Insects.

2

Fungi.

3

Windthrow.

4

Snow load.

5

Avalanches.

6

Mudflow/Landslide.

7

Floods.

8

Forest fire.

9

Vitality (loss of vitality, dying or dead).

10

Other.

If there were several reasons for the salvage cuts, then the most significant one must be chosen.
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MID 612

Status of assessment of areal damage (interview survey)

Technical attribute

MID 600

Type of areal damage (code)

Objective
To assess the areal damage on the sample plot in order to analyse the level of damage, to appraise
risks (e.g. for protection forests) and to classify the disturbance (biotic, abiotic and human
disturbances of forest development).
Definition
Areal damage is said to exist if at least 10% of the interpretation area has been damaged severely
by an incidence since NFI2 (date of reference of last interview survey, see MID 621). Dead trees
and trees very likely to die because of the damage are counted as ‘severely damaged’. The degree
of cover of the main stand (or stands in the case of several stands) in the interpretation area is
decisive when assessing the damaged area.
Procedure
The field team appraises the situation on the sample plot and classifies it. These data are verified
during the interview of the forest service. The predetermined data assessed in NFI2 (e.g. standing or
lying trees) are also used as input data of the areal damage (e.g. before or after NFI2).
Two incidences of areal damage can be registered. The most extensive damage is assessed first
(damage no. 1). If there are more than 2 incidences, then the two most significant (causing most of
the areal damage) have to be assessed.
Code
1
Wind, storm.
2
Snow load.
3
Avalanche.
4
Rock avalanche, rockslide, rockfall.
5
Landslide, mudflow.
6
Flood.
7
Fire, forest fire .
8
Vitality, drought, aridity.
9
Insects.
10
Phytopathogeneous fungi, viruses, bacteria.
11
Game.
12
Livestock.
13
Timber harvesting.
14
Other human causes (construction, recreation, military, etc.).

MID 347

Year of areal damage (year, 1993–2007)

If areal damage is specified in attribute MID 600 (‘type of areal damage’), then the year it occurred is
assessed.
. . . . = year of occurrence of the areal damage (year)

MID 337

Date of next silvicultural treatment (code)

Objective
To assess planned treatments, planned use, potential use and cost of tending.
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Definition
Time within which the indicated treatment of the reference stand should be accomplished, taking into
account local forest functions and planning.
Code
1

in 0–1 years

Immediate treatment, latest next year.

2

in 2–5 years

Treatment in 2–5 years.

3

in 6–10 years

Treatment in 6–10 years.

4

in 11–20 years

Treatment in 11–20 years.

5

in >20 years

Treatment in >20 years.

MID 335

Type of next silvicultural treatment (interview survey)

Objective
To obtain information about the kinds of silvicultural treatment the forester is planning.
Definition
Type of next silvicultural treatment planned on the sample plot in question.
Procedure
Assess what kinds of silvicultural treatment the forester considers are needed next, taking into
account planning (planning of forest functions, forest development plan WEP, operational planning,
projects). Code ‘1’ is only valid if the attribute MID 337 (date of next silvicultural treatment) is set to
code ‘5’.
Code
1

No treatment

No treatment in the next 20 years.

2

Tending

Tending of young growth, thickets and young pole wood.

3

Thinning

Thinning of old pole wood and timber wood.

4

Establishment cut

Secondary felling to initiate regeneration.

5

Removal cut

Final felling.

6

Plentering

Plentering.

7

Thinning in mountain forests

Thinning/plentering in mountain forests.

8

Coppice cut

Cutting in coppice forest and in coppice forest with standards.

9

Conversion

Conversion.

10 Transformation

Transformation.

11 Sanitary felling

Only thrown, damaged or dead trees are felled (>80% of
harvested volume).

12 Plentering in deciduous forest

Single tree selection, cutting in mixed deciduous forests.

13 Tending of forest edge

Tending of forest edge.

14 Planting

Planting, seeding, afforestation.

15 Agrosilvicultural treatment

Removal of trees and shrubs in selvas, wooded pastures and
stockings on alpine grassland (= ‘schwenden:’ prescribed
burning to keep grassland free from woody plants) including
cutting back the forest edge.
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MID 613

Principal goal of plentering in mountain forests (code)

Objective
To assess the principal goal of the next treatment in mountain forests.
Definition
Principal goal = most important motivation for next treatment and the type of plentering in mountain
forests.
Procedure
The principal goal of plentering in mountain forests is assessed if code = 7 is valid for attribute MID
335 ‘type of next silvicultural treatment’.
Code
1

Regeneration

Primarily to initiate regeneration.

2

Stability

Primarily to support stability.

MID 336

Terms for next treatment (code)

Objective
To assess the terms for the next treatment or the owner’s reserves.
Definition
The terms for the next treatment are assessed if codes ‘2–15’ are valid for attribute MID 335 (type of
next silvicultural treatment). The owner’s reserves and the terms for the next treatment refer to the
actual economic conditions and their expected development (e.g. federal/cantonal subsidies). Are
costs covered? That is, are the costs of the next treatment covered by the income from wood sales
and subsidies? Examples of treatments carried out even if the costs exceed the income are: tending
of young forest, thinning, salvage logging to invest in wood production and limit damage, or
operational input to tend protection forests, biotopes and similar.
Procedure
What the forester knows about the owner is decisive in assessing this attribute.
Code
1

In any case

Next treatment even if costs are not covered.

2

Costs covered

Next treatment only if costs are covered.

3

Benefit

Next treatment only if a benefit results.

12.6 Operational management and certification
MID 410

Size of managed unit (code)

Objective
To assess the area of the relevant managed unit.
Definition
The size of the managed unit corresponds to the forest area where the management of the
enterprise operates. This information is obtained from the forester. In privately owned forests, the
size of the management unit usually corresponds to the area of the forest lot. If one individual owns
several forest lots, then their areas are added. Several owners are said to be part of the same
management unit if the cooperation is regulated through contracts (corporation with manager,
machinery, infrastructure).
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Code
1
2
3
4
5
6
7
8

< 3 ha
3.1 – 10 ha
10.1 – 30 ha
30.1 – 100 ha
100.1 – 300 ha
300.1 – 1000 ha
1000.1 – 3000 ha
> 3000 ha

MID 368

Planning elements (code)

Objective
To assess the state of planning in the Swiss forest.
Definition
Planning elements, in operation at the time of the interview survey. Parts of management plans
(stand map, inventory of growing stock) are not assessed.
Code
1

Operating plan

Operating plan (in German ‘BP’, previously ‘WP’) exists.

2

Silvicultural project

Silvicultural project exists.

3

Without plan

Forest without local forestry plan.

4

Other plans

Nature reserve, reservation with planning.

MID 369

Year of establishment of planning elements (year)

The year of establishment is only assessed if code 1 (operating plan) or code 2 (silvicultural project)
applies for attribute MID 368 (planning elements).

MID 319

Type of certification (code)

Objective
To assess the state of certification of the Swiss forest; the attribute is also used to stratify the state
and development of the Swiss forest.
Definition
Certifications of enterprises or areas are assessed (labels: Q ‘SWISS Quality’, FSC, PEFC, etc).
Area certifications are certifications that include several forest enterprises, e.g. certifications of entire
forest districts or cantons.
Procedure
Information on the state of certification is provided by the forester. Existing certifications that are
being renewed are assessed as codes 4, 5 or 6.
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Code
1

No certification, certification not planned.

2

No certification, certification planned.

3

Certification process in progress.

4

Enterprise certified.

5

Area certified.

6

Both enterprise and area certified.

7

Certification expired, renewal not planned.

MID 602

Certification label (code)

Objective
To classify the forest area according to the type and frequency of different forest certification labels.
Definition
The label is specified if any of codes 2–7 apply for MID 319 (type of certification). Combinations of
labels, including Q- and/or FSC-labels, with other labels are assessed as codes 1–3.
Procedure
Information obtained from the interview survey.
Code
1

Q (PEFC)

2

FSC

3

Q and FSC

4

Other labels.

12.7 Policy on opening-up forest land
MID 326

Policy on opening-up forest land (code)

Objective
To assess transport access to the forest.
Definition
Policy and plans for opening up the area surrounding the sample plot taking into account local forest
functions as reported by the forest service.
Procedure
Information assessed during the interview (forester, possibly district forester).
Code
1

Skidding track

Roads and skidding tracks.

2

Skidding road

Roads and skidding roads.

3

Cable crane

Roads and cable lines.

4

Helicopter

Roads and flight paths.

5

No access plans

No plans to open up forest.
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MID 614

Intentions concerning policy of opening-up (code)

Objective
To assess transport access to the forest.
Definition
Information concerning plans to open up the area surrounding the sample plot taking into account
MID 326 (policy on opening up forest land).
Procedure
Information obtained from interview survey.
Code
1

Opening-up completed; no further plans.

2

Opening-up in the process of construction.

3

Opening-up planned (plan exists) or opening-up is now in the process of planning.

4

Opening-up envisaged.

12.8 Timber harvesting
Definitions
- Skidding: Skidding means, in general, to haul a log from the stump to a truck road. In NFI skidding
means, in particular: to haul a log from the sample plot centre to the truck road.
To assess the process of skidding, it is important to know how much exploitation (removals
including timber transport) has taken place since NFI2 (reference date of interview). If no
exploitation has occurred since NFI2 (reference date of interview) or if no timber was skidded to the
truck road (use of timber on site, e.g. for alpine agriculture or to construct protective structures),
then the most probable skidding process under the present circumstances is assessed, regardless
of the stage of development of the reference stand.
- Skidding phases: The whole skidding process is divided into up to 5 (= maximum) skidding
phases. Skidding phases are assessed with the attributes: skidding path, skidding distance, means
of skidding, and direction of skidding.
- Prehaulage: In NFI prehaulage (= timber transport on truck roads during the timber harvest) is only
assessed if the truck road can only be used with restrictions, e.g. if there is a permanent weight,
height or width limit in settlements, an underpass, tunnel, or parts of the road (bridge) with a weight
limit less than 28t.

MID 351

Harvester of timber (code)

Objective
To assess the proportion of in-house harvesting and contractors involved in harvesting the timber.
Definition
The process of timber harvesting involves felling the tree, skidding and prehaulage, and is carried
out by the forest enterprise’s own workforce or by a contractor.
Questions
1.
If since NFI2 (reference date of interview) exploitation has taken place:
Who was in charge of timber harvesting during the last exploitation ?
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2.

If no exploitation has taken place since NFI2 (reference date of interview):
Who would most likely be in charge of timber harvesting if this occurred now?

Code
1

In-house harvesting

All the work related to harvesting is performed in-house by the
enterprise’s own workforce, by that of the group of enterprises or of
a similar organisation.

2

Contractor

Complete harvesting operations carried out by a contractor.

3

Felling

Felling only, carried out by contractor (rare).

4

Processing

Processing only, carried out by contractor (rare).

5

Felling/processing

Felling and processing only carried out by contractor.

6

Skidding

Skidding only, carried out by contractor.

7

Sale of standing timber

Harvesting carried out by buyer or harvesting commissioned by
buyer (not by forest owner).

MID 352

Type of harvest (code)

Objective
To assess the equipment (machines, engines) used for timber harvesting. Basic information to
calculate the cost of timber harvesting.
Definition
Means used for timber harvesting during last exploitation or which would most likely be used
according to the forester today.
– Timber harvest = felling and processing
– Processing = limbing, cutting and assorting.
Questions
1. If since NFI2 (reference date of interview) exploitation has taken place:
What means were used to fell and process the timber?
2.

If no exploitation since NFI2 has taken place (reference date of interview):
What means would be used today to fell and process the timber?

Code
1

Axe

Axe (rare), handsaw.

2

Chain saw (=CS)

Felling and processing with chain saw.

6

CS/processor

Felling with chain saw, working up with processor.

7

Wheeled harvester

Felling and processing with wheeled harvester.

8

Tracked harvester

Felling and processing with tracked harvester.

9

Walking harvester

Felling and processing with walking harvester.

10

CS/Chipper

Felling with chain saw, chipping of full trees with chipper on
skidding track/skidding road.

11

Feller-buncher/chipper

Felling with feller-buncher (similar to harvester, but instead of a
harvesting head, a felling head is mounted on the boom), chipping
of full trees with a chipper on skidding track/skidding road.

12

CS/mobile yarder/processor Felling with chain saw. Full trees are skidded with the mobile
yarder to the truck road and processed by the processor mounted
on the mobile yarder (mobile yarder/processor is often called a
mountain harvester).

13

CS/Helicopter

Felling with chain saw, transportation of full trees by helicopter.

14

Others

Other means, which cannot be classified with codes 1–13.
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MID 353

Short and long timber (code)

Objective
To assess how the timber has been assorted (long timber/short timber).
Definition
Boles with a length of up to 6 m are classified as short timber. Boles with a length of more than 6 m
are classified as long timber.
Question
Is the timber cut to be short timber or long timber? Or would the timber be cut into short or long
timber?
Code
1

Short timber

Short timber, coniferous or deciduous boles up to 6 m in length.

2

long timber

Long timber, coniferous boles at least 6 m in length.

MID 615

Skidding phases (code)

Objective
To assess the process of skidding in detail.
Definition
The whole skidding process is subdivided into up to 5 (= maximum) skidding phases. Skidding
phases are assessed with the attributes MID 355 (skidding or yarding path), MID 357 (skidding
distance), MID 362 (means of transport), MID 363 (direction of skidding).

MID 355

Skidding or yarding path (code)

Objective
Basic information to calculate the costs of timber harvesting.
Definition
Path used to transport timber from the felling site (SPC) to the truck road. For each sample plot, the
endpoint of the skidding or yarding path on the truck road is marked on the map.
Questions
1.
If since NFI2 (reference date of interview survey) exploitation has taken place:
Which was the skidding or yarding path used to extract the timber (tree, assortment) from the
felling site (SPC) to the truck road?
2.

If there has been no exploitation since NFI2 (reference date of interview):
Which skidding or yarding path would most likely be used today to extract the timber (tree,
assortment) from the felling site (SPC) to the truck road?

Code
1

Stand

Manual ground skidding by humans or horses, MID 362 (’means of
transport’, codes 1 or 2 or skidding by winch, codes 3–7).

2

Skidding track

Skidding on skidding track (skidding track = simple transport route free
of stocking elements, established without construction work in terrain
where trucks and harvesting machinery can be driven). Slope up to
40%.

3

Skidding road

Skidding on skidding road (= unpaved transport route built with
construction machines, e.g. bulldozer, in steep terrain. Slope up to 60%.
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4

Cable line

Yarding with cable line of a mobile yarder or a conventional cable
crane.

5

Helicopter flight

Transport by helicopter.

6

Water

Transport on water (stream, river, lake).

7

Small truck road

Transport on forest roads which cannot be used by trucks.

8

Cableway/funicular

Transport by cableway or funicular (fixed landings).

9

Railway

Transport by railway.

10

Other

Skidding path or transport by means other than those mentioned in
codes 1–9.

MID 356

Height of helicopter landing place (m, 0–9999)

Objective
To calculate the difference in altitude involved in transporting timber by helicopter. Basic information
to calculate costs of timber harvesting.

Definition
Altitude (m a.s.l.) of the landing place of the helicopter where timber is transported by helicopter (MID
362 ‘means of transport’, code 15).
Questions
1.
If exploitation has taken place since NFI2 (reference date of interview survey) with timber
being transported by helicopter:
Where was the helicopter landing place?
2.

If no exploitation has taken place since NFI2 (reference date of interview survey)
Where would the most likely landing place for a helicopter be according to the forester?

The height of the landing place is taken from the topographic map 1:25,000.

MID 357

Skidding distance (m, 0–99999)

Objective
Basic information to calculate costs of timber harvesting. Information about current situation of
opening-up.
Definition
Corresponds to the horizontal distance the timber is moved, from the felling site (SPC) to a truck
road. Several skidding phases may be distinguished. Total skidding distance is the sum of the
skidding distances of the individual skidding phases.
Questions
1.
If exploitation has taken place since NFI2 (reference date of interview survey):
How long was the skidding distance for timber during the last utilisation/removal?
2.

If no exploitation has taken place since NFI2 (reference date of interview survey):
How long would the skidding distance for timber most likely be today?

Procedure
Distance is given in metres. The range for the skidding distance is 0–99999 m.
Warning: the skidding distance on truck roads to the timber yard is not assessed! The skidding
distance is coded as ‘0’ if the sample plot centre lies on a forest road. Prehaulage is still, however,
possible.
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MID 361

Length of cable-line (m, 0–9999)

Objective
To calculate the cost of timber harvesting and to assess the maximum cable lengths used.
Definition
Length (slope distance) of the cable-line if a mobile tower yarder or cable crane is used as a means
of transport (= MID 362, codes 10 or 11). The horizontal distance and difference in elevation is
measured on the map. Slope distance is derived with the help of the conversion table, and this value
(= effective cable length) is noted. It is also possible to record the actual length of the cable line if the
forester still remembers it.
Questions
1.
If exploitation has taken place since NFI2 (reference date of interview survey) where timber
was extracted with cable equipment:
What was the actual length of the cable-line?
2.
If no exploitation has taken place since NFI2 (reference date of interview survey):
What would the length of the cable-line most likely be according to the forester?

MID 449

Location of engine when using a mobile tower yarder (code)

Objective
To calculate the cost of timber harvesting.
Definition
Location of the engine while moving timber with a mobile tower yarder. MID 362 (means of transport,
code 10).
Code
1

Upper end

Engine located on upper end of cable line.

2

Llower end

Engine located on lower end of cable line.

MID 362

Means of transport (code)

Objective
To calculate the cost of timber harvesting.
Definition
Means of transport include any machine, animal or person used in the process of timber harvesting
to skid or transport timber.
Questions
1.
If exploitation has taken place since NFI2 (reference date of interview survey):
Which were the means of transport applied during the exploitation?
2.

If no exploitation has taken place since NFI2 (reference date of interview survey):
Which means of transport would be used today under present conditions?

If several means of transport are used for timber harvesting, the quantitatively most important must
be specified.
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Code
1

Human

Hand-skidding. Dragging of logs (e.g. to the skidding track or into the
range of operation of a cable crane), rafting.

2

Animal

Skidding with the help of horses or mules.

32

Small tracked skidder

Small tracked skidder with winch.

4

Winch (single)

Single winch to tow timber, not used to skid timber on skidding
track/skidding road (e.g. Küpfer-winch, Waldrapp).

5

Winch (mounted)

Agricultural tractor with mounted winch (3-point hitch).

6

Forestry tractor

Agricultural tractor with forestry equipment for timber harvest (winch,
dozer blade) or transporter with forestry equipment.

7

Skidder

Skidder with articulated frame steering or all-wheel-steering (e.g.
Timberjack, Welte, Mahler), single- or double-drum winch, dozer blade
and/or grapple.

8

Forwarder

Forestry engine with articulated frame steering, loading crane and
loading platform.

9

Clambunk/grapple

Skidder (often a forwarder) with mounted clambunk.
Skidder with grapple on hydraulic loading crane. Long timber is
clamped with the grapple and skidded out of the stand.

10

Mobile tower yarder

Mobile tower yarder.

11

Cable crane

Conventional cable crane with winch on sledge.

12

Trailer with boom

Tractor or small truck hauling a trailer with boom or self-steering trailer.

14

Sledge

Sledge.

15

Helicopter

Helicopter.

16

Cableway

Cableway, funicular (to transport people and equipment).

17

Ship

Ship.

18

Railway

Railway.

19

Others

Other means of transport than those mentioned under codes 1–18.

MID 363

Direction of skidding (code)

Objective
To calculate the costs of timber harvesting.
Definition
Direction of skidding. If timber is harvested in rugged terrain, then the predominant direction of
skidding is decisive. The relevant slope is the slope of the extraction line (skidding road).
Question
Is the timber skidded in general uphill, downhill or over flat terrain?
Code
1

Uphill

Uphill.

2

Downhill

Downhill.

3

Flat

Slope less than 10%.
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MID 364

Restrictions on the choice of means of transport (code)

Definition
Reasons for excluding a possible means of transport – usually because external circumstances
prevent their use. A lack of transport roads is not an acceptable reason for the exclusion.
Question
Is there any restriction which must be observed when choosing the means of transport?
Code
1

None

No restriction on means of transport.

2

Railway line

Restriction due to railway line.

3

Main road

Restriction due to motorways and main roads.

4

Power line

Restriction due to electric power lines.

MID 616

Status of prehaulage

Technical attribute

MID 617

Prehaulage distance (m, 0–99999)

Objective
To assess the costs of timber harvesting.
Definition
In NFI prehaulage (= timber transports on truck roads during timber harvest) is only assessed if the
truck road can only be used with restrictions, e.g. if there is a permanent weight limit of less than 28 t
(parts of the road or bridges), a height or width limit in settlements, an underpass or a tunnel.
Prehaulage distance is the distance timber is transported on the truck road to the selling place.
Prehaulage starts at that point on the truck road to which timber was skidded (end of skidding way),
and prehaulage ends on the timber yard or at the railway station where timber is stored until sale.
Questions
1.
If exploitation has taken place since NFI2 (reference date of interview survey):
How long was the distance of prehaulage during the last exploitation?
2.

If no exploitation has taken place since NFI2 (reference date of interview survey):
How long would the distance of prehaulage be under present conditions?

Procedure
Measurement in metres. Values for prehaulage distance range from 0–99999 m.

MID 627

Comments on interview survey (text)

The field team may write a short note about the interview survey (in German, 256 characters).
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13 Comment on the field survey
The field team may record any relevant information about the field survey which cannot be assessed
by any attribute (e.g. an uncooperative or even menacing forest owner, farmer, hunter… who makes a
regular field survey difficult or even dangerous).

MID 311

Status comment on the field survey (interview survey)

Technical attribute

MID 579

Comments on the field survey (text)

Short note concerning the field survey (in German, 256 characters).
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Appendix 1: Glossary
Accessibility
boundary

Boundary delimiting inaccessible parts of the 5-are circle, e.g. rock face,
stream, river, lake, wall, fence or other obstacles. (Begehbarkeitsgrenze)

Basal area

Cross-sectional area (m ) of a tree or shrub at a height of 1.3 m (dbh), as well

2

as the sum of the cross-sectional areas of all trees of a stand. (Basalfläche)
Basic form of forest

Basic form of forest resulting from application of a chosen management
system: high forest (uniform, non-uniform, plenter type), coppice with
standards, coppice forest and, as special forms: selvas (a type of grove) and
plantations. In NFI the forest forms are used to define the forest types.
(Waldform)

Bole

Main axis of a tree extending from the ground to the treetop. In NFI the part of
the stem within the green crown. (Schaft)

Circumference

Circumference of the stem of a sample tree measured at breast height.
(Umfang)

Conversion

Change in the management system in a stand by altering the present stocking
through tending and thinning. Frequently used to convert coppice forests and
coppice forests with standards to high forest. (Überführung)

Coppice forest

Forest grown from coppice or from root sprouts with a short rotation period
(10-30 years). (Niederwald)

Coppice with
standards

Combination of coppice forest and high forest. It consists of a lower layer
grown from coppice regrowth and an upper layer grown from standards and
sometimes from coppice regrowth that has grown into the upper layer
(overstood coppice). (Mittelwald)

Crown

Upper part of a tree reaching from the crown base (lowest green branch
without epicormic branches) to the treetop. (Krone)

Crown closure

Measure of the pressure of the tree crowns in a stocking on each other. In NFI
different levels of crown closure are distinguished: crowded, normal, loose,
open, scattered, grouped crowded, and grouped normal. (Schlussgrad)

Damage area

Temporarily unstocked forest area due to natural disasters other than
windthrow (e.g. fire, bark beetle attack, landslide). (Schadenfläche)

Damage caused by
game

Damage to forest plants caused by ungulates: stripping, rubbing, knocking,
browsing damage. (Wildschäden)

dbh

Diameter of a stem measured at breast height (dbh), i.e. at 1.3 m above
ground. (BHD)
•
dominant dbh (ddom). Mean diameter of the 100 strongest (biggest) trees
per ha.

Deforestation

Permanent or temporary misuse of the forest area, even if the area is
unstocked. (Rodung)
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Degree of cover

Proportion of the total area covered by the vertical projection of the crowns
(areas covered by several crowns are counted only once). The highest value
for degree of cover is 100%. (Deckungsgrad)

Degree of mixture

In general: proportion of basal area of all tree species present in a stand. In
NFI: proportion of basal area of conifers and deciduous trees (in %) in the
reference stand. NFI distinguishes ‘pure’ deciduous forest (0–10% conifers),
mixed deciduous forest (11–50% conifers), mixed coniferous forest (51–90%
conifers) and ‘pure’ coniferous forest (91–100% conifers. (Mischungsgrad)

Ecological suitability Suitability of a ligneous species for the site. (Standortstauglichkeit)
Embankment

Forest area with limited stocking capabilities, e.g., road embankment.
(Böschung)

Epicormic branch

A perennial branch developing from a dormant bud on the stem. Epicormic
branches often grow in response to a sudden stimulus such as additional light,
injuries or significant lateral constriction of the crown. Oaks, poplars, elms,
maples, ashes, larches and firs tend to form sprouts (water sprouts), which
may grow into epicormic branches. (Klebast)

Establishment cut

Regulation of lighting conditions by removing some of the trees in the upper
layer to initiate or support natural regeneration. (Lichtung)

Forest boundary line Longest possible line connecting all the stocking elements forming the forest
edge, including single stocking elements situated in front of the closed forest.
These stocking elements are at most 25 m apart. (Waldbegrenzungslinie)
Forest composition

Quantitative description of the forest condition in terms of: stem count,
volume, tree species, stand structure, stage of stand development, crown
closure, etc. (Waldbau)

Forest definition

Criteria to classify sample plots as forest or as non-forest are: minimum width,
minimum degree of cover and minimum top height. (Walddefinition)

Forest edge

Border or transition zone of forest to other elements of the landscape. The
forest edge includes shelterbelt, shrub belt and herbaceous fringe. (Waldrand)

Forest function

Functions currently fulfilled wholly or partially by the forest (forest effects), or
could potentially be fulfilled (potential forest effect) or should be fulfilled (social
demand). The main forest functions are: protection from natural hazards,
wood production and nature conservation and recreation. (Waldfunktion)

Forest limit

Boundary line between closed forest and open forest (loosely distributed tree
groups or single trees), which occurs due to local conditions (altitude, latitude
or bioclimatic boundary). (Waldgrenze)

Forest transportation Facilities and infrastructure to mainly help transport timber from the
system
felling site to the point-of-sale, e.g. forest roads and cableways (main
transportation system) and various kinds of skidding and yarding equipment
(secondary transportation system). (Walderschliessung)
Forest type
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Classification of forests according to a certain similarity in development,
structure and tree species composition.In NFI the forest types are classified
according to the attributes: category of use, forest type according to the NFI
Field Manual, forest form, stand structure and stage of stand development.
(Waldtyp)
NFI3 Field Manual

Forked tree

Bifurcation (at an acute angle) of a stem or branch. Typical of some tree
species, apparently genetically determined. (Zwiesel)

Game

In NFI the term stands for the animal species red deer, roe deer and chamois.
(Wild)

Group-selection
system

Management system in high forests where areas of different size are selected
for regeneration according to a defined spatial and temporal order and where
a combination of different cutting procedures (shelterwood cutting, strip
cutting, group-selection cutting) is applied. (Femelschlag)

Hand-skidding

To move logs manually using hand tools and the effects of gravity. (Reisten)

High forest

Forest type where the trees are mainly standards, i.e. produced through
sexual reproduction from seedlings. (Hochwald)

Increment

In general (with trees), the increase in diameter, height, circumference, basal
area, volume or value within a defined unit of time (according to SSI). In NFI
the total stemwood increment (including bark) between two consecutive
inventories. (Zuwachs)

Ingrowth

Sample tree whose diameter at breast height exceeded the callipering limit
between two consecutive inventories. (Einwuchs)

Interpretation area

Area 50 x 50 m. Its sides are parallel to the national coordinate system. The
sample plot centre coincides with the intersection of the diagonals. In NFI
areal data are assessed on the interpretation area. (Interpretationsfläche)

Interview

Collection of data obtained by interviewing the forest service. (Topics: timber
yield, availability of wood, expenditure on harvest and extraction, harvesting
and extraction methods). (Umfrage)

Layer

Distinct level in the canopy of a stand formed by the tree crowns clearly
delimited in height (lower, middle and upper layer). (Schicht)

Lower layer

All the trees forming a crown layer at a height no higher than one third of the
top height. The layer is clearly delimitable from the layer above with a degree
of cover of at least 20%. (Unterschicht)

Main stand

The upper layer of the reference stand is called the ‘main stand’. The term is
used to assess the type of origin of the present main stand. (Hauptbestand)

Management system Silvicultural scheme for tending, using and regenerating stands, which leads
to the typical types of forest associated with different forms of reproduction (=
forest type, e.g. high forest, coppice with standards, coppice forest).
(Betriebsart)
Medium layer

All the trees forming a crown layer between one and two thirds of the top
height. The layer is clearly delimitable from the layers below and above with a
degree of cover of at least 20%. (Mittelschicht)

Merchantable timber Parts of trees (bole and large branches) above ground which are at least 7cm
thick. (Derbholz)
Minimum caliper
limit
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Minimum diameter (at breast height) of a tree or shrub which must be
reached for it to be assessed as a sample tree. (Kluppierungsschwelle)
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Minimum width

See Width.

Mountain plenter
forest

Forest with a stratified structure and trees of different ages or clustered forest
of the upper montane or sub-alpine altitudinal belt. The treatments are carried
out on individual trees or in groups to ensure constant regeneration and to
promote stability. (Gebirgsplenterwald)

Natural regeneration Young forest originating from natural seeding (including sowing, as there is no
way to distinguish natural seeding from sowing) or coppice regrowth.
(Naturverjüngung)
Non-forest

All sample plots that do not comply with NFI's forest definition. (Nichtwald)

Pasturing in forest

Pasturing in the forest of livestock (cows, cattle, horses, pigs, sheep or goats).
A forest pasture refers to a combination of agricultural and silvicultural use.
(Waldweide)

Plantation

Stocking consisting of a single tree species (monoculture) established with
agricultural methods (soil preparation, mechanical planting, fertilization),
treated with a pre-determined thinning pattern and managed according to
rather short production cycles. (Plantage)

Plenter forest

Forest resulting from the management system ‘plentering’, where trees in all
stages of development can be found in a small area next to each other.
(Plenterwald)

Plentering

Type of silvicultural treatment in plenter forests (selection type forest). Use of
single trees to maintain and improve small-scale stand structure and to
support continuous regeneration. (Plenterung)

Polar coordinates

Azimuth and distance of a sample tree from the sample plot centre. The data
are used to locate each sample tree exactly on the sample plot area.
(Polarkoordinaten)

Prehaulage

Additional transport after the usual skidding of timber to the point-of-sale.
(Vortransport)

Protection forest

Forest providing protection services regardless of any other forest functions it
may have. Generally protection services comprise protection against natural
hazards, protection of drinking water and soil as well as protection against
wind, noise, and being seen. In NFI this term is used mainly for protection
against natural hazards. (Schutzwald)

Reference stand

See Stand, reference.

Regeneration

Artificially (sown or planted) or naturally established new generation of trees
growing in old growth, vertically structured stands or on a cutting area.
(Verjüngung)

Removal cut

Final felling of the remaining old wood on an area to open it up for
regeneration or to initiate regeneration. (Räumung)

Reserved standard

Mature tree left on the stand area after regeneration. The reserved standard
should develop a greater diameter and also protect the young forest.
(Überhälter)
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Restricted
production

Swath for aerial cableways, power lines and embankments, where stocking
is restricted it is cut prematurely to enable safe operations of technical
installations. (Eingeschränkte Produktion)

Root collar

Part of the stem from the ground up to a height of 0.5 m. (Stammanlauf)

Rubbing/fraying
damage

Damaged bark caused by deer rubbing their newly grown antlers against trees
or bushes to remove the velvet. (Fegeschäden)

Salvage logging

Unplanned logging as a result of abiotic (e.g. snow, storm) or biotic (e.g. bark
beetle) damage. (Zwangsnutzung)

Sample

Part of a population (e.g. all trees in a forest) that is systematically or
randomly selected and surveyed. The sample allows metrical or categorical
attributes of the population to be estimated. (Stichprobe)

Sample plot

Area element of a sample. In NFI the sample plot area consists of two
concentric circular areas (2 ares and 5 ares) to record the sample trees in the
centre of a quadratic 50 x 50 m area (interpretation area), which is used to
assess stand and area data. Young forest is assessed within an additional
2
circle of 14.1m (young forest subplot). (Probefläche)

Sample tree

Tree or shrub that is part of a sample plot of an inventory. In NFI it refers to a
tree on a sample plot whose diameter is greater or equal to the required
minimum caliper limit. (Probebaum)

Sanitary felling

Mostly an additional, unplanned silvicultural treatment in which dead or
diseased trees are removed. (Sanitärhieb, Sanitärmassnahmen)

Secondary
exploitation

All products of a forest enterprise except wood, e.g. litter, resin, berries,
mushrooms, game, gravel. (Nebennutzung)

Selva

Park-like forest where sweet chestnut trees and sometimes walnut trees grow,
which is used at the same time to produce wood, fruit, and hay and also as
pasture. (Selve)

Short timber

Assortment produced in general in areas where the topography does not allow
transport of long timber. (Trämel)

Shrub forest

Forest area where more than two thirds of the reference stand is covered with
shrub species. Shrub forests are mainly composed of green alder and
mountain pine, but hazel and similarly stocked forests may also be counted
(see NFI2, Field Manual p. 37). (Gebüschwald)

Shrub

Perennial woody species that branches close to the ground and reaches a
height of 0.5 to 5.0 m. (Sträucher)

Skidding

In general: to haul a log from the stump to the truck road. In NFI: to haul a log
from the sample plot centre to the truck road. (Rücken)

Skidding distance

Distance from the felling site (sample plot centre) to the truck road.
(Rückedistanz)

Slenderness

Ratio of tree height to diameter at breast height. The mean slenderness of the
dominant trees is a key measure for describing the state of a stand in
response to the stand's treatment and stand stability against wind and snow.
(Schlankheitsgrad)
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Slope

Inclination of the terrain surface, e.g. of a sample plot, measured in %.
(Neigung)

Snag

Standing dead tree. (Dürrständer)

Species

Tree or shrub species assessed in NFI with a code. (Baumart)

Stability

See Stand stability.

Stage of stand
development

Classification of a stand according to the dominant diameter ddom at breast
height (ddom = mean dbh of the 100 strongest trees): young forest/thicket, pole
wood, young timber, medium timber, old timber or mixed. (Entwicklungsstufe)

Stand

A community of trees that differs considerably from its surroundings due to its
species composition, stand age or structure. In NFI the minimal area required
for a stand is 5 ares. (Bestand)

Stand stability

Expected resilience of a stand against disturbing influences. In NFI ‘stand
stability’ refers to mechanical stability (against wind, snow, etc.).
(Bestandesstabilität)

Stand structure

Vertical structure of a stand. The NFI differentiates between single-layered,
multi-layered, stratified and clustered structures. (Bestandesstruktur nach LFI)

Stand, reference

Stand within the interpretation area containing the sample plot centre.
(Bestand, massgebender)

Standard

Tree that developed from a seed (by sexual reproduction). (Kernwuchs)

Stem

Woody main axis of a tree. In NFI this is the part between 0.5 m above ground
and the lowest green branch (without epicormic shoots). (Stamm)

Stem number

Number of stems, absolute or per unit of area. Generally the number of stems
per hectare. (Stammzahl)

Stemwood

Aboveground wood of the bole from root collar to tree top (without branches).
(Schaftholz)

Stocking

General term for a stand of trees or shrubs in an area of forest. (Bestockung)
•
(Permanently) scattered stocking. Degree of cover 20% – 60%, e.g.
wooded pasture, pastured forest near upper timberline.

Stocking boundary

The stocking boundary is the outer tangent, measured at breast height,
connecting the outermost trees and shrubs (see species list) with a dbh of at
least 12 cm that form the forest border. (Bestockungsgrenze)

Stocking elements

All trees and shrubs mentioned in the species list NFI3 that are at least 3 m
high. Exceptions: trees, stumps and shrubs in areas with afforestation,
regeneration, cutting, windthrow or damage and stockings with pinus mugo
and alnus viridis, which are also stocking elements regardless of tree height.
(Bestockungsglieder)

Stripping damage

Damage caused by deer and observed on young trees and shrubs where the
bark is stripped completely so that the wood core (corpus ligneum) is
exposed. (Schälschäden)

Swath

Forest strip where wood production is restricted (limited tree height) due to
e.g. an aerial cableway. (Schneise)
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Stump sprout,
Coppice regrowth

Sprout that grows on the remaining stump after felling the tree. Stump
sprouts can be used to regenerate a stand with some tree species.
(Stockausschlag)

Tariff function

Function used to estimate the volume of a tree by means of a single measure,
mostly the diameter at breast height. (Tarif)

Tariff tree

Sample tree used for the measurements to calculate tariff. (Tarifprobebaum)

Tending

Silvicultural treatment. In NFI mostly in young forests. (Pflege)

Thinning

Measure of intermediate treatment and yield to improve the structure, stability
and/or quality of the remaining stand by removing trees. (Durchforstung)

Thinning in mountain Silvicultural treatment in mountain forest to conserve or improve forest
forests
structure (Rottenstruktur) and continuous regeneration.
(Gebirgswalddurchforstung)
Timber assortment

Wood product of defined dimension and/or quality according to the regulations
in the timber trade. (Sortiment)

Top height

Mean height (hdom) of the 100 strongest trees and shrubs per hectare.
(Oberhöhe)

Transformation

Change in the management system or the tree species by clear felling the
current stocking and establishing a new stand by planting or seeding.
(Umwandlung)

Treatment

Silvicultural operation in the stand, mainly a measure of tending, thinning or
regeneration. (Eingriff)

Type of treatment

Type of next silvicultural treatment: tending of young growth, thinning,
establishment cut, removal cut, plentering and thinning in mountain forests.
(Eingriffsart)

Upper layer

All the trees forming a crown layer at a height above two thirds of the top
height. The layer is clearly delimitable from the layer below with a degree of
cover of at least 20%. (Oberschicht)

Upper stem diameter Diameter of the stem or bole measured at a height of 7 m to determine the
at 7 m height (D7)
stem form. (Durchmesser in 7m Höhe (D7)
Urgency of treatment Time period during which the indicated treatment of the reference stand
should be performed. (Eingriffsdringlichkeit)
Volume/stock

NFI3 Field Manual

Volume of living trees and shrubs (both lying and standing), with clearly
identifiable species, which have a dbh of at least 12 cm. (Vorrat)
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Width

Minimum width of a stocking required for it to be assessed as forest,
depending on the degree of cover (e.g. for stockings with a degree of cover of
50%, the minimum width measures 31.7 m). Width is measured from forest
boundary line to forest boundary line across the sample plot centre. (Breite)

Wooded pasture

Pasture stocked with forest trees to which the federal forest policy is applied,
cf. Law on Forests. (Wytweide)

Yield

In NFI the amount of wood (stemwood including bark), including all trees, that
were used, or died or disappeared between two consecutive inventories, cf.
natural losses. (Nutzung)
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Appendix 2 : Special ownership categories in the cantons
Ownership category

Canton

Property

Allmendbürgergemeinde

UR

5

Bergschaft

BE

7

Burgerbäuert

BE

4

Burgergemeinde

BE, VS

4

Burgerliche Korporation

BE

5

Bäuert, Bäuertgemeinde

BE

4 or 7

Bürgergemeinde*

UR

5

Bürgerliche Korporation

GR

5

Commune des usagers

VD

3

Comune patriziale

GR

4

Consortage

VS

7

Corporazione patriziale

GR

5

Degagna

TI

5

Einheitsgemeinde

TG

3

Gemischte Gemeinde

BE

3

Korporationsbürgergemeinde

UR

5

Korporationsgemeinde

LU, OW, ZG

5

Meliorationsgenossenschaft

ZH, AG

7

Munizipalgemeinde

TG

3

Ortsbürgergemeinde

AG

4

Ortsbürgerliche Korporation

SG

5

Ortsgemeinde

TG

3

Ortsgemeinde

SG

4

Patriziato

TI

4

Rechtsamegemeinde

BE

7

Tagwen

GL

4

Uerte

NW

5

Unterabteilung

BE

3

Vicinanza

TI

5

Village

VD

3

Zivilgemeinde

ZH

3

* Warning: ‘Bürgergemeinden’ in Canton Uri are parts of ‘Korporationen’ and are therefore coded ‘5’
(Korporationen).
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Appendix 3: Species list NFI3
Conifers

Code
NFI2
11

Code
NFI3

Text

A

B

C

D

E

x

x

x

x

x

Abies alba

Silver Fir

Larix decidua et L. kaempferi

Larch

Larix decidua

European Larch

146

x

x

x

x

x

Larix kaempferi

Japanese Larch

147

x

x

x

x

x

Picea abies

Norway Spruce

10

x

x

x

x

x

Pinus cembra

Swiss Pine

19

x

x

x

x

x

Pinus mugo arborea

Mountain Pine

18

x

x

x

x

x

Pinus nigra

Black Pine

16

x

x

x

x

x

Pinus strobus

Eastern White Pine

17

x

x

x

x

x

Pinus sylvestris

Scots Pine

15

x

x

x

x

x

Pseudotsuga menziesii

Douglas Fir

22

x

x

x

x

x

Taxus baccata

Common Yew

25

x

x

x

x

x

Abies sp.

Firs

30

TF

x

x

x

x

x

Cedrus sp.

Cedars

31

TF

x

x

x

x

x

Chamaecyparis sp.

Chamaecyparis

32

TF

x

x

x

x

x

Cryptomeria sp.

Cryptomeria

33

TF

x

x

x

x

x

Metasequoia

Dawn Redwood

34

x

x

x

x

x

Picea sp.

Firs

35

TF

x

x

x

x

x

Pinus sp.

Pines

36

TF

x

x

x

x

x

Sequoiadendron

Giant Sequoia

37

x

x

x

x

x

Thuja sp.

Thuja

38

TF

x

x

x

x

x

Tsuga sp.

Hemlock

39

TF

x

x

x

x

x

TF

20

Exotic conifers

Other conifers

49

x

x

x

x

x

Acer campestre

Field Maple

56

x

x

x

x

x

Acer opalus

Italian Maple

59

x

x

x

x

x

Acer platanoides

Norway Maple

57

x

x

x

x

x

Acer pseudoplatanus
Aesculus hippocastanum

Sycamore Maple
Horse Chestnut

58
89

x
x

x
x

x
x

x
x

x
x

Ailanthus altissima

Tree of Heaven

x

x

x

x

x

Alnus glutinosa

Black Alder

63

x

x

x

x

x

Alnus incana

Grey Alder

64

x

x

x

x

x

Betula pendula

Silver Birch

65

x

x

x

x

x

Betula pubescens

Downy Birch

66

x

x

x

x

x

Carpinus betulus

Common Hornbeam

67

x

x

x

x

x

Castanea sativa

Sweet Chestnut

62

x

x

x

x

x

Celtis australis

European Hackberry

68

x

x

x

x

x

Cinnamomum camphora

Camphor Tree

x

x

x

x

x

Fagus sylvatica

Common Beech

50

x

x

x

x

x

Fraxinus excelsior

Common Ash

60

x

x

x

x

x

Fraxinus ornus

Manna Ash

61

x

x

x

x

x

Juglans regia

Walnut

69

x

x

x

x

x

Liriodendron tulipifera

Yellow Poplar

90

x

x

x

x

x

Malus sylvestris s.l.

European Wild Apple

71

x

x

x

x

x

Ostrya carpinifolia

Hop Hornbeam

70

x

x

x

x

x

Platanus sp.

Plane Tree

163

x

x

x

x

x

Populus alba

Silver Poplar

150

x

x

x

x

x
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Code
LFI2

Code
LFI3
149

Text

A

B

C

D

E

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Populus x canescens

Grey Poplar

Populus alba et P. canescens

Poplar

73

Populus nigra s. l.

Black Poplar incl. hybrids

74

Populus sp.

other Poplars

76

Populus tremula

Aspen

75

x

x

x

x

x

Prunus avium

Sweet Cherry

77

x

x

x

x

x

Pyrus communis & P. pyraster

European Pear

72

x

x

x

x

x

Quercus cerris

Turkey Oak

54

x

x

x

x

x

Quercus petraea

Sessile Oak

52

x

x

x

x

x

Quercus pubescens

Downy Oak

53

x

x

x

x

x

Quercus robur

English Oak

51

x

x

x

x

x

Quercus rubra

Northern Red Oak

55

x

x

x

x

x

Rhus typhina

Staghorn Sumac

x

x

x

x

x

Robinia pseudacacia

Locust

x

x

x

x

x

Salix alba

White Willow

x

x

x

x

x

Salix caprea

Goat Willow

x

x

x

x

x

Salix sp.

Willow

80

x

x

x

x

x

Sorbus aria

Common Whitebeam

81

x

x

x

x

x

Sorbus aucuparia

Rowan

82

x

x

x

x

x

Sorbus domestica

True Service Tree

83

x

x

x

x

x

Sorbus latifolia s.l.

159

x

x

x

x

x

Sorbus mougeotii

Service Tree of
Fontainebleau
Mougeots-Whitebeam

158

x

x

x

x

x

Sorbus torminalis

Wild Service Tree

84

x

x

x

x

x

Tilia cordata

Small-leaved Linden

85

x

x

x

x

x

Tilia platyphyllos

Large-leaved Linden

86

x

x

x

x

x

Ulmus glabra

Wych Elm

88

x

x

x

x

x

Ulmus laevis

European White Elm

x

x

x

x

x

Ulmus minor

Field Elm

87

x

x

x

x

x

Other deciduous trees

99

x

x

x

x

x

TF

191
78
79
152
TF

160
TF

Shrubs A (code 1–8)
Alnus viridis

Green Alder

5

x

x

x

x

Ilex aquifolium

Holly

6

x

x

x

x

Juniperus communis

Common Juniper

2

x

x

x

x

Laburnum anagyroides

Golden Chain tree

7

x

x

x

x

Pinus mugo prostrata

Mountain Pine

1

x

x

x

x

Prunus padus

Bird cherry

8

x

x

x

x

Shrubs B
Amelanchier ovalis

Snowy Mespilus

102

x

x

x

Berberis vulgaris

European Barberry

100

x

x

x

Buddleia sp.

Butterfly Bush

x

x

x

Buxus sempervirens

Common box

x

x

x

Chamaerops humilis

European Fan Palm

189

x

x

x

Clematis alpina
Colutea arborescens

Alpine Clematis
Bladder Senna

192
194

x
x

x
x

x
x

Cornus mas

European Cornel

105

x

x

x

Cornus sanguinea

Common Dogwood

104

x

x

x

Coronilla emerus

Scorpion Senna

x

x

x

Corylus avellana

Hazel

x

x

x

Cotinus coggygria

Smoke tree

x

x

x

210

173
101

195
106
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Code
LFI2

Code
LFI3
196

Text

A

B

C

x

x

x

Cotoneaster integerrima

Common Cotoneaster

Cotoneaster tomentosa

Woolly Cotoneaster

197

x

x

x

Crataegus monogyna

Common Hawthorn

171

x

x

x

Crataegus oxyacantha

Midland Hawthorn

172

x

x

x

Crataegus sp.

Hawthorn

Cytisus scoparius

Common Broom

198

x

x

x

Daphne alpina

Alpine Daphne

199

x

x

x

Daphne laureola

Spurge Laurel

200

x

x

x

Daphne mezereum

Mezereon

201

x

x

x

Euonymus europaeus

European Spindle

169

x

x

x

Euonymus latifolius

Large-leaved Spindle

170

x

x

x

Euonymus sp.

Spindle Tree

Ficus carica

Common Fig

174

x

x

x

Hippophae rhamnoides

Sallow Thorn

x

x

x

Juniperus com-munis ssp alpina

Alpine Juniper

202

x

x

x

Juniperus sabina

Savin Juniper

203

x

x

x

Laburnum alpinum

Scottish Laburnum

175

x

x

x

Laurus nobilis

Bay Laurel

176

x

x

x

Ligustrum vulgare

Privet

x

x

x

Lonicera alpigena

Alpine Honeysuckle

165

x

x

x

Lonicera caerulea

Blue-berried Honeysuckle

167

x

x

x

Lonicera nigra

Black-berried Honeysuckle

166

x

x

x

Lonicera periclymenum

Common Honeysuckle

168

x

x

x

Lonicera sp.

Honeysuckle

Lonicera xylosteum

Fly Honeysuckle

164

x

x

x

Mespilus germanica

Common Medlar

177

x

x

x

Myricaria germanica

False Tamarisk

204

x

x

x

Prunus cerasus

Sour Cherry

205

x

x

x

Prunus laurocerasus

Cherry Laurel

178

x

x

x

Prunus mahaleb

St. Lucie Cherry

x

x

x

Prunus serotina

Black Cherry

x

x

x

Prunus spinosa

Blackthorn

x

x

x

Rhamnus alpina

Alpine Buckthorn

x

x

x

Rhamnus cathartica

Purging Buckthorn

109

x

x

x

Rhamnus frangula

Alder Buckthorn

112

x

x

x

Rhamnus saxatilis

Rock Buckthorn

181

x

x

x

Rhododendronhirsutum

Hairy Alpenrose

207

x

x

x

Rhododendron ferrugineum
Ribes alpinum

Rusty-leaved Alpenrose
Alpine Currant

206
182

x
x

x
x

x
x

Ribes nigrum

Blackcurrant

183

x

x

x

Ribes petraeum

Rock Currant

184

x

x

x

Ribes rubrum

Red Currant

185

x

x

x

Ribes uva-crispa

Gooseberry

186

x

x

x

Ruscus aculeatus

Butchersʼs Broom

208

x

x

x

Sambucus nigra

Black Elder

107

x

x

x

Sambucus racemosa

Red Elderberry

108

x

x

x

Sorbus chamaemespilus

Dwarf Whitebeam

187

x

x

x

Staphylea pinnata

Bladdernut

188

x

x

x

Trachycarpus fortunei

Chusan Palm

190

x

x

x

Viburnum lantana

Wayfaring Tree

x

x

x
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D

E

118

111
113

110

103

117
179
116
180

114

211

Viburnum opulus

Guelder Rose, Snowball
Tree
Other shrubs

Code
LFI2
115
9

Code
LFI3

Text

TF

A

B

C

x

x

x

x

x

x

Forest edge: assessment of
shrubs, tall forbs and creepers
Clematis vitalba

Clematis

124

x

x

Hedera helix

Ivy

123

x

x

Rosa sp.

Dog Rose

122

x

x

Rubus fruticosus

Blackberry

120

x

Rubus idaeus

Raspberry

121

x

Vaccinium myrtillus

Blueberry

125

x

Vaccinium oxycoccus

Cranberry

128

x

Vaccinium uliginosum

Bog Bilberry

127

x

Vaccinium vitis-idaea

Cowberry

126

Species indeterminable, dead
trees, shrubs or stumps

999

D

E

x
x

The columns marked A-E indicate which species are assessed in different phases of the survey:
A Assessment of sample trees
B Presence of woody species
C Assessment of the forest edge
D Assessment of young forest
E Assessment of shrub forest
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Appendix 4 : Slope distance
Table to calculate the slope distance of a cable line
Height
difference
in m

Horizontal distance in m
100

200

300

400

500

600

700

800

900

1000

1200

1400

1600

1800

2000

100

141

224

316

412

510

608

707

806

906

1005

1204

1404

1603

1803

2002

200

224

283

361

447

539

632

728

825

922

1020

1217

1414

1612

1811

2010

300

316

361

424

500

583

671

762

854

949

1044

1237

1432

1628

1825

2022

400

412

447

500

566

640

721

806

894

985

1077

1265

1456

1649

1844

2040

500

510

539

583

640

707

781

860

943

1030

1118

1300

1487

1676

1868

2062

600

608

632

671

721

781

849

922

1000

1082

1166

1342

1523

1709

1897

2088

700

707

728

762

806

860

922

990

1063

1140

1221

1389

1565

1746

1931

2119

800

806

825

854

894

943

1000

1063

1131

1204

1281

1442

1612

1789

1970

2154

900

906

922

949

985

1030

1082

1140

1204

1273

1345

1500

1664

1836

2012

2193

1000

1005

1020

1044

1077

1118

1166

1221

1281

1345

1414

1562

1720

1887

2059

2236

1200

1204

1217

1237

1265

1300

1342

1389

1442

1500

1562

1697

1844

2000

2163

2332

1400

1404

1414

1432

1456

1487

1523

1565

1612

1664

1720

1844

1980

2126

2280

2441

1600

1603

1612

1628

1649

1676

1709

1746

1789

1836

1887

2000

2126

2263

2408

2561

1800

1803

1811

1825

1844

1868

1897

1931

1970

2012

2059

2163

2280

2408

2546

2691

2000

2002

2010

2022

2040

2062

2088

2119

2154

2193

2236

2332

2441

2561

2691

2828
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Appendix 5 Lichens

Lichen species (code)

MID 428
Nomenclature
Soralium:

A decorticated area on a lichen thallus where soredia are produced.

Fruit-body:

A structure where sexual spores are produced. In lichens typical fruit-bodies include
apothecia (more-or-less flat, disc-like fruit, either round or elongated) and perithecia
(more-or-less globular or flask-like fruiting body of Pyrenomycetes and angiocarpic
lichens, with a pore opening at the top).

Pycnidium:

A small, globose or flask-like structure in which asexual spores develop.

Code

1
6
19
18
3
14
7

Pendulous and fruticose lichens:
Alectoria sarmentosa
Evernia divaricata
Usnea sp. div
Usnea longissima
Bryoria sp.
Sphaerophorus sp.
Letharia vulpina

8
4
13
11
16
9

Foliose lichens:
Lobaria pulmonaria
Cetrelia olivetorum
Parmotrema sp. div.
Nephroma sp.
Sticta sp. div.
Menegazzia terebrata

10
17
2
5
12
15
20

Crustose lichens:
Mycoblastus sanguinarius
Thelotrema lepadinum
Bactrospora dryina / Arthonia byssacea
Chrysothrix candelaris
Ochrolechia alboflavescens / O. androgyna
Caliciales ((Pin Lichen)
Other, unidentified lichens
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215

Fruticose lichens
Alectoria sarmentosa

Code 1

Yellowish pendulous lichen, rather fragile branches in dry state. Often forming dense barbs on stems
and branches. The thallus is formed by branching tubes, which are usually round and have no elastic
central axis. The cortex is compact and slightly glossy.
Not to be confused with:
- Usnea, which has an elastic central axis, or with
- Evernia divari-cata, which is soft and flaccid with loosely woven medulla.

|––––––––––––––––––|

|–––|

1 cm

1 cm

216

Evernia divaricata, including E. mesomorpha

Code 6

Yellowish pendulous lichen with a loosely woven medulla of cottony appearance, which can be seen
when the lichen is torn.
It differs from:
- Usnea in having no elastic central axis, and from
- Alectoria sarmentosa in having a flaccid thallus even in dry state.

|–––––––|
1 cm
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217

Usnea sp. div

Code 19

Yellowish fruticose or pendulous lichens. All species have an elastic central axis. It can be identified
by stretching a young main branch until both the cortex and symbiont layer rip apart and the elastic
white central axis appears between rings of yellowish cortex (see the picture, lower right).

|–––––––––––––––––––––––––|

|–––––––|

10 cm

1 cm

|–––––––|
1 cm

218

Usnea longissima

Code 18

Pendulous lichen, up to several metres long, hanging like garlands from the branches of old firs. When
well-developed, it is easy to recognize. Poorly developed forms or fragments may be mistaken for
other Usnea, e.g. filipendula. In this case the cortex of older parts of the thallus must be checked. If
the cortex disintegrates, then the species is Usnea longissima. But keep in mind that the cortex of
necrotic forms of other Usnea species can also disintegrat. If the cortex remains intact, then it is
another Usnea species. In any case collect a small (!!) sample and send it to WSL.

|–––––––––––––|

|–––––––––––––––––––––––––––––––|

0.5 m

10 cm
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219

Bryoria sp.

Code 3

Pendulous lichen. Colour: white to dark brown, but never yellowish.
Bryoria is the only not yellowish pendulous lichen in Switzerland. Can be confused with Usnea,
Evernia or Alectoria

|––––––|
1 cm

220

Sphaerophorus sp.

Code 14

Fruticose lichen with rigid coralliform thallus protruding from the stem. Mature specimens have
globular fruit-bodies with black powdery spores at the tips of the branches. Colour grey to grey-brown.
The species is extremely rare in Switzerland.
Collect a small (!!) sample for determination at WSL.

|––––|
1 cm
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221

Letharia vulpina

Code 7

Fruticose lichen, colour: bright yellow to green-yellow. Shape and colour characterize the species
clearly. Necrotic forms of Letharia vulpina may be confused with Cetraria pinastri, a similarly coloured
foliose lichen that grows preferably near the stem base.

|––––|
1 cm

222

Fruticose lichens
Lobaria pulmonaria

Code 8

Large grey-green – in wet state rich green – foliose lichen with typical depressions on the thallus. The
lower surface has tomentose patches (whitish to brown) with intermediate bare ridges. The lichen
turns green, but never dark grey or black, if moistened (species of the genus Peltigera with
cyanobacteria).
Lobaria pulmonaria may be confused with Peltigera aphthosa (see picture below), which lives on the
soil. This species has black ‘warts’ (cephalodia) 1mm in size on the thallus and rarely depressions.
Lobaria pulmonaria:

|––––|
1 cm

|––––––––|
1 cm

Peltigera aphthosßa
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Cetrelia olivetorum s.l.

Code 4

Foliose lichen with large lobes, colour grey to grey-green with peripheral soralia. Bright spots on the
upper surface are typical. Without roots on the lower side.
May be confused with several other species which have similar attributes (Parmelia, Platismatia).

|––––––|
1 cm

224

Parmotrema sp. div

Code 13

Foliose lichen with peripheral soralia and pronounced black ciliae at the border of the lobes (see
arrow). Colour grey-green to grey.
Can be confused with:
- Cetrelia, which has small bright spots,
- Platismatia, which has coarse or lobate dispersal units instead of soralia.

|––––––––|
1 cm
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225

Sticta sp.

Code 16

Foliose lichen, colour brown to black-brown with tomentose lower surface. The lower surface has
typical small white depressions (cyphelae) in the beige-coloured tomentum. Similar in size to
Nephroma.
Can be confused with Nephroma and Peltigera.

226

Nephroma sp. div.

Code 11

Grey-brown to brown foliose lichen with red to black-brown fruit-bodies at the border of the lobes. It is
a characteristic of this species that the fruit-bodies are formed on the morphological lower surface of
the lobes.
Can be confused with Peltigera, where the fruit-bodies are on the morphological upper surface.

|–––––––––|
1 cm
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227

Menegazzia terebrata

Code 9

Grey foliose lichen, growing closely attached to the bark. Inflated lobes with scattered small holes
which look as if they have been punched by a pin. Typical of the species are globular soralia on short
lobes in the centre of the thallus. (Rather rare species).
Can be confused with the frequently occurring species from the genus Hypogymnia, which never have
small holes.

|–––––––––|
1 cm

|–––––––––––––––––|
1 cm
228

Crustose lichens
Mycoblastus sanguinarius

Code 10

Crustose lichen with light grey thallus and black fruit-bodies larger than 1mm. Browsing marks on fruitbodies reveal the blood-red layers of the fruit-body. These red spots are typical of the species and are
not observed on any other species.

|––––––––––––––|
1 cm
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229

Thelotrema lepadinum

Code 17

Light grey crustose lichen. In general, several cm large. Fruit-bodies measure 2 mm and look like
small volcanoes. The centre of a fruit-body has a jar-like depression. The layer of algal partner cells
has a slightly orange colour. The species has the same appearance under dry and wet conditions and
can be recognized easily from close up.
Can be confused with Pertusaria sp. Note: Pertusaria sp. never has fruit-bodies with jar-like
depressions.

|––––––––––––|
1 cm

230

Bactrospora dryina / Arthonia byssacea

Code 2
2

Both species cover large areas (up to several m ) of the side of the stem sheltered from rain with a
bright white to grey-white coating. Found on old oak-trees and other deciduous trees.
- Bactrospora has black fruit-bodies (<1 mm) without a rim.
- Arthonia has mostly pycnidia <1 mm and rarely white pruinose fruit-bodies (1mm).

|–––––––––––––––––|
1 cm
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231

Chrysothrix candelaris

Code 5

Powdery crustose lichen. Colour: bright yellow. Covers often large areas on the rain-sheltered side of
silver fir stems (abies alba) or in bark cracks of deciduous trees. Thallus is never granular or shrub-like
(check with magnifying glass).

|––––––––––––––––––|
1 cm

232

Ochrolechia sp. div.

Code 12

Crustose lichen with pronounced thick white thallus. Disks of the fruit-bodies (> 5mm) are typically
peach-coloured (light pink to orange yellow). Fruit disks of some species are partly pruinose (check
with magnifying glass).

|–––––––––––––––––––––––––––|
1 cm
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Caliciales

Code 15

The fruit-bodies of this species look like pins. They have short stalks with enlarged tops covered in
general with dark powdery spores. Fruit-bodies can grow to only a few mm in size. Some are hidden in
bark cracks. They can be found best by scanning the stem surface visually at a flat angle and by
looking into the bark cracks with a magnifying glass.

|–––––––––––––––––––––––––––|
0.5 cm
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Appendix 6: Species of fungus
MID 541

Species of fungus on dead sample trees (code)

Objective
To assess fungi on dead sample trees.
Definition
Presence of long-living fruit-bodies on a dead sample tree.
Procedure
On sample trees classified as D (snag) or E (lying dead), fungi are assessed on the stem up to the
merchantable top diameter of 7 cm. The species of fungus is identified with the help of the guidelines
and the photos in the fungus species list, and assessed with the corresponding code. Visible mycelia
(mycelial mats or black rhizomorphs/threads) are not recorded.
Program ‘LAURO’: if there are no fruit-bodies, then the input mask ‘Species of fungus’ remains empty.
Code
1
2
3
4
5
6
7
8
9
10
11
12

Schizophyllum commune – Split Gill
Trametes hirsute – Hairy Bracket
Fomes fomentarius – Hoof Fungus
Fomitopsis pinicola – Red-banded Polypore
Ganoderma lipsiense – Artist's Bracket
Laetiporus sulfurous – Sulphur Regal, Chicken Mushroom
Phellinus sp.
Trametes gibbosa – Lumpy Bracket
Trametes versicolor – Turkey Tail
Stipitate polypores (Polyporus brumalis, P. ciliatus, P. varius)
Gloeophyllum odoratum – Anis Mazegill
Other perennial fungi (not identified)

NFI3 Field Manual

235

Schizophyllum commune (Split Gill)

Code 1

Description
Tough, leathery fruit-body, 1–5 cm in diameter, shell- to fan-shaped, becoming narrower towards point
of attachment, often with a short stipe. Colour when humid: grey, when dry: whitish. Surface, velvety to
strigose; margin often lobed and wavy. Lower surface with gill-like radial ribs or folds, which split when
mature. Colour: pink to peach, reddish-grey to lilac. When humid, the edges of the gills split wide open
and roll towards the neighbouring gills. When dry, the gills fold back again.
Often found on cutting areas, in timber yards on dying parts (sunburnt) of living beech trunks.
Extremely resistant to drought and heat.
Ecology
–
Usually on deciduous trees, less often on conifers.
–
Found on lying trees, stems, branches, twigs and stumps.
–
Resistant to solar radiation and drought.
–
Initial phase of degradation.
–
Causes white rot.
–
Fruit-bodies annual, but fruiting occurs several times a year. The tough fruit-bodies do not
decompose very quickly and are therefore visible for several weeks.
Brief description
Small white fungus with false gills.

236

NFI3 Field Manual

Trametes hirsuta (Hairy Bracket)

Code 2

Description
Semi-circular, fan-shaped fruit-body, large attachment surface (3–10 cm wide), protruding from the
substrate, 0.5–1 cm thick at the point of attachment. Upper surface with concentric zones, which are
distinctly strigose-bristled or hairy-feltlike. Colour: whitish, often green (due to algae). Sharp edge.
Lower surface with narrow, roundish–angular pores (2–4mm), whitish in colour. Context whitish. Can
be found as single fruit-bodies, but usually occurs in rows.
Ecology
–
On lying trunks, branches, stumps.
–
Resistant to intensive solar radiation and drought.
–
Causes white rot.
–
Fruit-bodies annual, but fruiting occurs several times a year. Fruit-bodies decompose slowly, so
they are visible for a long time.
Brief description
Bracket fungus with strigose cap. Lower surface with roundish pores, which are never elongated.
Smaller and less thick than Trametes gibbosa, larger than Trametes versicolor.
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Fumes foment Arius (Hoof Fungus)

Code 3

Description
Fruit-body ungulate, large attachment surface on the substratum, 10–25 cm in diameter. Width and
height about the same. Upper surface zonate with broad wavy rings, smooth, with a hard, hairless
crust. Colour ochre to reddish-brown when young, later pale to dark grey. Lower surface with ochrecoloured pores. 3–4 roundish pores per mm. Context corky, tenacious. Colour: pale cream-brown,
buff. The context around the zone in contact with the bark is finely structured and soft. The whitish
marbled mycelial nucleus is typical of this species, but it can only be seen after dissecting the fruitbody. In case of doubt: dissect the fruit-body and check colour: it should be light!
Ecology
–
Pluriannual fruit-bodies on deciduous trees, particularly on beech.
–
Fruit-bodies present from initial phase to late optimal phase of decomposition.
–
Causes white rot.
–
Initial phase of decomposition.
Brief description
Grey, firm, bulb-like fungus, with pale buff context.
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Fomitopsis pinicola (Red-banded Polypore)

Description
Fruit-body bracket-like to ungulate. Large
attachment zone, 5–20 cm (up to 40 cm) wide,
protruding 5–10 cm (up to 20 cm) from the
substrate at the point of attachment 3–15 cm
high. Surface uniformly wavy to knobby, with
broad growth zones, smooth, with a distinct
crust. Resinous parts include at least the
reddish zone and therefore melt when heated
(try lighting with a match). Young ochreyellowish, later grey to blackish. Youngest
growth zones orange-red to yellow or greyishpink with a whitish margin. Underside with
pores, cream coloured. When young also
yellowish, later brownish. Pores narrow, 3–4
per mm. In active growing phase with watery
droplets on the pores and at the margin.
Context at the zone of attachment up to 4 cm
thick, firm, tenacious, colour cream to ochre.
Young fruit-bodies with an intense acidic smell.
Taste acrid. Fruit-bodies single, tiled or in
rows.
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Code 4

Ecology
– Occurs most frequently on spruce, more
seldom on other conifers, sometimes on
alder.
– On standing and lying trees and stumps.
– Very frequent, from the initial phase up to
the final brittle phase of degradation,
typically in the main phase of degradation.
– Causes brown rot.
– Pluriannual fruit-body.
Brief description
One of the most frequent polypores on
coniferous wood, occasionally also on
deciduous wood.
Polymorphous, the main characteristics
must be checked carefully.
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Ganoderma lipsiense (Artist’s Bracket)

Code 5

Description
Fruit-body more-or-less fan-shaped, semicircular. Broadly attached to the substratum, 10–30 cm (up
to 70 cm) wide and 5–40 cm broad, at the zone of attachment 5 cm (up to 9 cm) high. Surface firm
with a dull, unvarnished outer crust; often furrowed in ‘zones’. Colour brownish to greyish brown, often
covered with pale to chocolate brown spores (powdery!), originating from the underside. Margin of
young specimen rounded, of older ones sharp and thin. Pore surface white, becoming dirty yellowish
or dingy brownish to olive with age; bruising brown; with 4–6 tiny (nearly invisible to the naked eye)
circular pores per mm; separated by brown tissue, with each layer 4–12 mm deep. Context brown to
cinnamon brown. At times white mottled.
On the pores small galls can be found, caused by the larvae of Agathomyia wankowiczi. They
help to distinguish this species. Present in almost all forests in Central Europe on different tree
species.
Ecology
–
On deciduous trees, more rarely on conifers.
–
Saporbic and sometimes parasitic, on living or dead standing and lying stems/logs, and on
trunks/stumps. In all phases of degradation.
–
Causes white-rot.
–
Perennial fruit-body.
Brief description
Distinguishing features include its unvarnished, furrowed and lumpy, brown-crusted cap surface; its
white pore surface, which bruises brown; and its brownish or cinnamon-coloured context.
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Laetiporus sulfureus (Sulphur Regal, Chicken Mushroom)

Code 6

Description
Fruit-body usually consisting of several to many caps in a rosette or tiled, bracket-like, fan-shaped to
semicircular or irregularly lobed. Smooth to wrinkled. Colour lemon to sulphur, bright to pale orange,
white when very old. 10–30 cm wide, 2–4 cm thick. Soft and watery when fresh, later tough and brittle,
when old like cotton. Caps often with vague concentric bands of alternating shades of colour.
Underside with narrow, small, roundish pores, 3–5 per mm, sulphur to lemon-coloured, later whitish.
The fungus lives on its substrate for many years and produces new fruit-bodies annually. Edible when
young.
Ecology
–
Parasitic and saprobic on living and dead deciduous trees (oaks, cherry). In the Alps on conifers
(larch).
–
Late initial to late final phase of degradation. Typical of optimal phase.
–
Causes intensive brown-rot.
–
Fruit-bodies annual.
Brief description
When young, fleshy. Soft fruit-bodies, with typical yellow colour, always tiled.
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Phellinus sp.

Code 7

Description
Perennial bracket- to knob-like fruit-bodies. Some species pulvinate, with several layers of tubes on
the underside, often with a tough crust on the upper surface. Pores are small and narrow, isodiametric,
and brown. Context dry, corky to very tough, brown.
Fruit-bodies in many species massive, bulky. Younger specimen often ungulate, 5–30 cm wide, 3–25
cm broad and 5–25 cm high. Upper side rusty-brown to dark-brown, sometimes zonate, tending to be
glabrous, but often bumpy or concentrically furrowed. In several species over the years covered with
green algae. On snags or lying dead trees, elongated fruit-bodies may form on branches.
Ecology
–
Species-specific on deciduous or coniferous wood, several species host-specific.
–
Parasitic, decomposing dead stems and thick branches. Often found on standing trees.
–
Causes white rot.
–
Perennial fruit-body.
–
Various species are indicators for natural forests.
Brief description
Large, firm, bracket fungi with dark brown context. Not easy to remove from the substrate.
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Trametes gibbosa (Lumpy Bracket)

Code 8

Description
Fruit-body single to tiled, thin bracket-like, up to 20 cm wide, with a sharp margin, upper surface
zonate. At the point of attachment with characteristic hump, young strigose, grey-whitish, later
glabrous and, due to the establishment of air-borne green algae, distinctly green. Underside white to
cream, later straw-coloured, with radially elongated pores, 1–5 mm long and 0.5–1 mm wide. Towards
point of attachment, almost gill-like and labyrinthine.
Smell of fresh fruit-bodies acidic. Context white, azonate, young tenacious and flexible, later tough and
brittle. Frequently infested with larvae and therefore rapidly eroded.
Ecology
– On deciduous trees, mostly on beech.
– On stumps and lying large trunks. Initial to early final phase of degradation, seldom on standing
trees.
– Causes white rot.
– Annual to bi-annual. Dead fruit-bodies remain several months on the substrate.
Brief description
White bracket fungus with sharp margin and gill-like underside.
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Trametes versicolor (Turkey Tail)

Code 9

Description
Fruit-bodies tiled to stacked or growing in circles, thin bracket-like, fan-shaped, 3–8 cm wide, 2–5 cm
broad, 1–3 mm thick. Upper surface with typical concentric zones of different colours. Yellowish,
brownish, grey to blackish zonate, often with paler almost white margin. Felty, with zones of fine hairs,
later silky. Pores narrow, 2-5 per mm, whitish to yellowish, round to angled, at times tattered and
twisted. Context thin, white, leathery, tough and flexible.
Ecology
– Often found on deciduous trees, mainly beech.
– On stumps and lying trunks and branches, as well as on piles of beech logs, from initial to early
final phase of degradation.
– Causes white rot.
– Annual, fruit-bodies slowly degrade. In colonies which fruit over many years.
Brief description
Its colour bands and the rather small size of the individual fruit-bodies easily identify the Turkey tail.
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Polyporus brumalis, P. ciliatus, P. varius (Stipitate Polypores)

Code 10

Description
Fruit-bodies small- to medium-sized, stipitate. When living still soft. Later tough and woody. Cap
surface coarse to felty or scaly, later often glabrous. Pale to darker brown, at times purple-brown.
Cap margin in some species with bristles. Underside with round to wide hexangular pores, colour
white to cream. Context pale to whitish. Soft when fresh, woody-tough when dry. Stipe usually central,
more rarely excentric, smooth to felty, pale to dark brown or black.
Ecology
– On deciduous trees.
– On lying branches and twigs (with and without bark) in main to final stage of degradation. More
rarely on stumps.
– Causes white rot.
– Annual. Fruits from spring to early autumn, with slowly degrading fruit-bodies.
Brief description
Small- to medium-sized, fruit-body with cap and stipe. Tough, with pores on the underside of the cap.
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Gloeophyllum odoratum (Anis Mazegill)

Code 11

Description.
Fruit-body 8–10 cm in diameter, 2–6 cm broad and 2–6 cm high. Young stages knob-like, later
bracket-like, fresh growing zones rounded. Colour: yellowish, distinctly orange, later red-brown, older
parts grey-black. Upper surface rugulose, uneven, felty. Pores roundish-angular, 1–2 per mm,
cinnamon to pale brown. Cap and context of pores distinctly red-brown. Fresh specimens have a
sweet smell of fennel or anise.
Ecology
– Mostly on stumps and lying trunks. Also found on exposed root collars.
– Typical of the main to final stage of degradation.
– Causes brown rot.
– Found throughout the whole year. Sometimes young, fresh fruit-bodies may be found next to old,
perennial ones.
Brief description
Yellow-brown knobby polypore with corky deep red-brown context with a strong smell of anise.
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Appendix 7: Pre-determined data
Data on the sample plots are used by the computer programme ‘LAURO’. Many of them were collected
in previous inventories and are important to locate the SPC or to assess changes between inventories
(e.g. boundary lines, ownership)
Data concerning

Feature

MID

Sample plot centre

X-coordinate
Y-coordinate
Number of topographic map 1:25,000 (LK25)
Number of the municipality
Canton
Forest district

MID 1
MID 2

Sample plot

Accessibility
Sample plot radius R5
Sample plot radius R2

MID 9
MID 20
MID 583

Boundaries

Type of boundary
Distance inflexion point–SPC
Azimuth inflexion point–SPC
Azimuth 1
Azimuth 2
Location of sample plot centre with respect to boundary lines

MID 27
MID 31
MID 32
MID 33
MID 34
MID 35

Fixpoints

Origin of reference point
X-coordinate of chosen reference point
Y-coordinate of chosen reference point
Height of chosen reference point
Description of reference point
Reference point location

MID 534
MID 535
MID 536
MID 537
MID 549
MID 540

Sample tree

Tree number
Species
Azimuth
Distance
Diameter at breast height (hidden)
Comments

MID 49
MID 50
MID 53
MID 51
MID 60
MID 58

Interview

X-coordinates
Y-coordinates
Ownership
Number of years since last silvicultural treatment
Date of last interview

MID 1
MID 2
MID 365
MID 607

Additionall data collected in previous inventories which is not accessible for the field teams is used as
pre-determined data in the computer programme ‘LAURO’:
–
Forest/non-forest decision resulting from the terrestrial survey of the last (= most recent) field
inventory (NFI1, NFI2).
–
Forest/non-forest decision resulting from the interpretation of aerial photos in NFI3.
–
Degree of cover of that part of the interpretation area which is delimited by the forest boundary
line as classified during the interpretation of aerial photos in NFI3.
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Appendix 8: Azonal site types
Alluvial forests and sites strongly influenced by water (AW)
Sites not dominated by Fagus sylvatica (in lowlands) or by Picea abies (in highlands) due to
temporary or permanent wet conditions.
Riparian forest dominated by ash (Carici remotae - Fraxinetum)
Altitudinal belt
Colline /
submontane

E&K
27

Code 1

Woody species

Species in the herb layer

Fraxinus excelsior, Alnus glutinosa,
Acer pseudoplatanus, Prunus
serotina, Viburnum opulus

Lamium galeobdolon, Impatiens noli-tangere,
Carex sylvatica, Athyrium filix-femina

Sites near small streams with small variations in the water level.
Alluvial forest with softwood (Alnetum/Salicetum)
Altitudinal belt

E&K

Montane /
subalpine

32

Submontane

31

Colline

43

Code 2

Woody species

Species in the herb layer

Alnus incana, Fraxinus excelsior,
Salix sp., Cornus sanguinea, Lonicera
xylosteum
Alnus incana, Salix alba, Populus
nigra s.l., Alnus glutinosa, Cornus
sanguinea, Prunus serotina
Salix alba, Salix purpurea, Prunus
serotina, Sambucus nigra

Rubus caesius, Geranium robertianum,
Brachypodium sylvaticum, Stachys sylvaticum
Rubus caesius, Carex acutiformis, Solidago
serotina, Urtica dioica, Filipendula ulmaria
Urtica dioica, Rubus caesius, Poa trivialis,
Impatiens noli-tangere, Carex acutiformis

Sites regularly inundated by running water.
Alluvial forest with hardwood (Ulmo - Fraxinetum)
Altitudinal belt

E&K

Colline /
submontane

28

Colline /
submontane

29

Code 3

Woody species

Species in the herb layer

Fraxinus excelsior, Ulmus, Alnus
incana,, Quercus, Populus, Cornus
sanguinea, Prunus serotina,
Euonymus europaeus, Viburnum
opulus
Fraxinus excelsior, Acer
pseudoplatanus, Quercus, Alnus
incana, Corylus avellana, Lonicera
xylosteum

Rubus caesius, Equisetum hyemale,
Brachypodium sylvaticum, Aegopodium
podagraria
Deschampsia caespitosa, Brachypodium
sylvaticum, Viola reichenbachiana,
Polygonatum multiflorum, Mercurialis perennis,
Aegopodium podagraria

Sporadically inundated sites.
Fen wood (Alnetum glutinosae)
Altitudinal belt
Colline /
submontane

E&K
44

Code 4

Woody species

Species in the herb layer

Alnus glutinosa, Fraxinus excelsior,
Betula, Prunus serotina, Rhamnus
frangula

Lysimachia vulgaris, Carex acutiformis, C.
elata, Lythrum salicaria, Thelypteris palustris,
Filipendula ulmaria

Stands with constantly high water table, often forests in depressions or near stagnant water bodies.
Raised bog

Code 5

Altitudinal belt

E&K

Woody species

Species in the herb layer

Montane /
subalpine
Montane

71

Pinus mugo arborea, (Picea abies,
Pinus sylvestris, Betula)
Picea abies, Abies alba, Pinus
mugo arborea

Colline

45

Vaccinium myrtillus, V. uliginosum, V. vitisidaea, Eriophorum vaginatum, Molinia caerulea
Vaccinium myrtillus, V. vitis-idaea, Listera
cordata, Dryopteris dilatata, D. spinulosa,
Equisetum sylvaticum
Vaccinium myrtillus, Dryopteris dilatata, Molinia
litoralis, M. caerulea, Calluna vulgaris, Rubus
sp.

56

Pinus sylvestris, Betula pubescens

Waterlogged, nutrient-poor sites in plains, without lateral inflow of water or nutrients. Sites close to
raised bogs on pure organic soil.
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Other wet sites (Pruno - Fraxineteum)
Altitudinal belt E&K Woody species
Colline /
submontane

30

Fraxinus excelsior, Alnus glutinosa,
Abies alba, Picea abies, (Quercus)

Code 6
Species in the herb layer
Dryopteris dilatata, D.spinulosa, Carex
brizoides, Ajuga reptans, Oxalis acetosella,
Athyrium filix-femina

Permanently waterlogged, nutrient-rich sites with inflow of water and nutrients. Often swampy
meadows or wet depressions.

Scree, block scree, steep slope (BSR)
Site covered with loose debris or with large blocks where there is little fine soil often with hollows
between the boulders.
Cool-moist scree, dominated by deciduous trees (Acereteum)
Altitudinal belt

E&K

Montane

22

Montane

24

Montane /
subalpine

24*

Code 7

Woody species

Species in the herb layer

Acer pseudoplatanus, Fraxinus
excelsior, Tilia, Ulmus glabra,
Corylus avellana, Sambuccus
Acer pseudoplatanus, Fraxinus
excelsior, Alnus incana, Sorbus aria,
Tilia, Acer platanoides, Acer
campestre
Acer pseudoplatanus, Ulmus glabra,
Fraxinus excelsior

Geranium robertianum, Phyllitis
scolopendrium, Dryopteris filix-mas, Galium
odoratum, Urtica dioica, Mercurialis perennis
Primula elatior, Phyteuma spicatum,
Hochstauden (Chaerophyllum villarsii,
Petasites albus), Farne (Dryopteris, Athyrium)
Lunaria rediviva, Anthriscus nitida, Cicerbita
alpina, Urtica dioica, Cirsium oleraceum

Cool, moist sites in the shade with damp, humid air. Often situated beneath rock faces. Scree with
fine loose material (Ø < 30 cm), which is constantly trickling down from the rock face.
Dry-warm scree dominated by deciduous trees (Acereteum/Tilietum)

Code 8

Altitudinal belt

E&K

Woody species

Species in the herb layer

Upper montane
–subalpine

23

Acer pseudoplatanus, Sorbus aria,
Fraxinus excelsior, Ulmus

Colline –
submontane

25

Tilia, Fraxinus excelsior, Quercus,
Ulmus, Acer campestre, Sorbus aria

Colline –
montane

25*

Tilia, Fraxinus excelsior, Quercus,
Ulmus, Acer campestre

Rosa pendulina, Corylus avellana, Rhamnus
alpina, Mercurialis perennis, Lathyrus vernus,
Heracleum sphondylium, Valeriana montana,
Galium odoratum
Carex digitata, Viola reichenbachiana,
Mercurialis perennis, Hedera helix, Hepatica
nobilis
as E&K Nr.25, with additional drought
indicators

Warm average to dry sites. Often situated beneath rock faces. Scree with fine loose material (Ø < 30
cm), which is constantly trickling down from the rock face.
Dry-warm scree with blocks dominated by conifers (Piceetum/Abietetum)

Code 9

Altitudinal belt

E&K

Woody species

Species in the herb layer

Subalpine

58BI

Picea abies, Larix

Montane

47H

Picea abies, ( Abies alba, Larix),
Sorbus aucuparia

Vaccinium myrtillus, V. vitis-idaea,
Calamagrostis villosa, Linnaea borealis,
various mosses
Various mosses (Hypnum cupressiformae,
Paraleucobryum longifolium),
Vaccinium myrtillus, V. vitis-idaea, Luzula
nemorosa

Coniferous forests on dry warm scree of unmoving boulders of silicate rock, with low capacity for
storing the cold, and with a thin layer of organic material on the boulders.
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Cool scree with blocks dominated by conifers (Piceetum/Abietetum)

Code 10

Altitudinal belt

E&K

Woody species

Species in the herb layer

Subalpine

57BI

Montane

48

Picea abies, Sorbus aucuparia, evtl.
Pinus mugo arborea, Lonicera nigra
Picea abies, Abies alba, Fagus
sylvatica, Sorbus aucuparia,
Lonicera nigra

Various mosses, Vaccinium myrtillus, various
fern, Homogyne alpine, Listera cordata
Vaccinium myrtillus, Oxalis acetosella,
Various fern and mosses.

Coniferous forests on block scree with a high capacity for storing the cold due to subterranean
hollows filled with snow and ice. Boulders are covered almost completely with a thick layer of organic
material.
Slopes with varying moisture dominated by pines (Pinetum)
Altitudinal belt

E&K

Colline –
montane

61

Colline –
montane

62

Montane

63

Code 11

Woody species

Species in the herb layer

Pinus sylvestris, Sorbus aria,
Viburnus lantana, Juniperus
communis, Cornus sanguinea
Pinus sylvestris, Sorbus aria, Pinus
mugo arborea, Fraxinus excelsior,
(Taxus), Viburnum lantana
Pinus mugo arborea, Pinus
sylvestris, Sorbus aria, Juniperus
communis

Molinia litoralis, Carex flacca, C. montana,
Calamagrostis varia, Sesleria caerulea,
Polygonatum chamaebuxus
Molinia litoralis, Carex flacca, C. montana,
Brachypodium pinnatum, Sesleria coerulea,
Lonicera xylosteum,
Calamagrostis varia, Sesleria caerulea, Festuca
altissima, Carex flacca, Molinia litoralis

Sites with varying degrees of moisture on steep slopes, which tend to slip and which are dominated
by Pinus sp.

Dry sites TS
Sites where the climax species a) Fagus sylvatica (altitudinal belts colline – montane), b) Abies
alba (altitudinal belt montane) and c) Picea abies (altitudinal belts montane – subalpine) do not grow
or dominate because of periodical droughtness.
Dry sites (central Alps and northern slopes of the Alps) dominated by oaks and
Dry sites (southern slopes of the Alps) dominated by chestnut (Quercetum)
Altitudinal belt

E&K Woody species

Colline /
submontane

38

Colline /
submontane

39

Colline /
submontane

40

Colline /
submontane

41

Colline /
submontane

42
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Quercus pubescens, Sorbus aria,
Acer campestre, Acer opalus, Pyrus
communis
Quercus, Sorbus aria, Fagus
sylvatica, Acer campestre, Tilia,
Pinus sylvestris

Code 12

Species in the herb layer
Teucrium chamaedrys, Hedera helix, Fragaria
vesca, Primula veris, Melitis melissophyllum,
Melica uniflora, Hepatica triloba
Melitis melissophyllum., Campanula persicifolia,
Trifolium rubens, T. medium, Hypericum
montanum, Lathyrus vernus, Geranium
sanguineum
Vincetoxicum officinale, Polygonatum officinale,
Carex humilis, Aster amellus, Trifolium rubens,
T. medium, Geranium sanguineum
Hieracium murorum, Fragaria vesca, Festuca
heterophylla, Carex montana, Melampyrum
pratense, Veronica officinalis, Lathyrus niger

Quercus, Sorbus aria, Corylus
avellana, Ligustrum vulgare,
Viburnus lantana
Quercus, Sorbus torminalis, Sorbus
aria, Pinus sylvestris, Acer opalus,
Lonicera xylosteum, Ligustrum
vulgare
Castanea sativa, Quercus, Betula,
Molinia litoralis, Pteridium aquilinum, Solidago
Corylus avellana, Rhamnus frangula virga-aurea, Hieracium murorum, Melampyrum
pratense, Luzula nivea, Calluna vulgaris,
Festuca ovina
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Dry sites with dominating pine (Pinetum)
Altitudinal belt

E&K Woody species

Colline –
montane

65

Upper montane
– subalpine

67

Montane

68

Pinus sylvestris, Picea abies,
Sorbus aria, Juniperus communis,
Amelanchier ovalis
Pinus mugo arborea, Picea abies,
Pinus sylvestris, Sorbus aria
Pinus sylvestris, Picea abies,
Quercus, Sorbus aria, Sorbus
aucuparia, Corylus avellana

Code 13
Species in the herb layer
Molinia litoralis, Carex flacca, C. montana,
Calamagrostis varia, Sesleria caerulea,
Polygonatum chamaebuxus
Erica carnea, Calamagrostis varia, Polygala
chamaebuxus, Sesleria coerulea, Lotus
corniculatus, Vaccinium vitis-idaea
Vaccinium myrtillus, V. vitis-idaea, Molinia
litoralis, Calluna vulgaris, Solidago virga-aurea,
Prenanthes purpurea, Pteridium aquillinum

Dry sites with dominating hop-hornbeam (Ostryetum)
Altitudinal belt
Colline –
montane

E&K Woody species
37

Ostrya carpinifolia, Quercus,
Fraxinus ornus, Sorbus aria,
Laburnum anagyroides, Castanea
sativa, (Cornus sanguinea,
Viburnum opulus, Ligustrum
vulgare, Corylus avellana, Coronilla
emerus)

Zonal site type, no special site

Legend:
E&K:
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Code 14
Species in the herb layer
Cyclamen europaeum, Brachypodium
pinnatum, Coronilla emerus, Carex digitata, C.
humilis, Melitis melissophyllum, Rubus sp.,
Hedera helix, Euphorbia dulcis

Code 15

Number of the site types ‘24*, 25*, 47H, 57 Bl and 58 Bl’ according to Ott et al
(1997). Number of all the other site types according to Ellenberg and Klötzli (1972).
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Appendix 9: Equipment
Documents:
2 Field manuals NFI3
3 Botanical field guides
Topographic maps 1:25,000
Map of forest districts
Map of the forest road network (NFI) 1:25,000
1 Set of forms
1 List of the sample plots, including site diagrams (NFI1 and NFI2)
Stationery:
Writing material
1 Magnifying glass (thread counter)
2 Measuring ruler
Equipment and tools
2 Tool vests
1 Billhook
1 Tin containing 5 kg of paint (blue, paintbrush)
Gloves
1 Wire brush
1 Club hammer
1 Hoe
1 Folding saw
1 Pocket knife
50 Aluminium profiles, L-shaped (to mark the SPC permanently)
2 Limes
1 Headlamp PETZL
1 Torch
Cleaning material
Surveying material
1 Altimeter THOMMEN ‘TX22’
1 Compass SILVA ‘Ranger 15’
g
1 Compass SUUNTO ‘KB14’ 400
1 Clinometer SUUNTO ‘PM5/400PC’
g
1 Compass Wyssen ‘MERIDIAN’ 400 (MI-4006)
2 Tripods for Wyssen-compass
1 Plumbline
1 Dendrometer VERTEX III, (instrument to measure distances and heights)
2 Transponder for VERTEX III
1 Binoculars NIKON 8x25
1 Digital camera OLYMPUS CAMEDIA
1 GPS receiver GARMIN ‘eTrex-Summit’
1 Magnifying glass
3 Long ranging pole (2 m)
1 Short ranging pole (1.3 m)
1 Measuring tape 50 m (fibreglass)
1 Measuring tape 25 m (steel)
1 Measuring tape 20 m (steel)
1 Measuring tape 10 m (steel)
1 Set of tags (cloth) with numbers to mark trees temporarily (1–40 + 10 reserve)
1 Marking knife
2 EAFV caliper 60 cm
1 Caliper 30 cm
1 Telescopic pole (7m)
3 Finnish caliper (30, 40, 60 cm)
1 Folding metre rule
Data collection and data transfer
1 Tablet PC, FUJITSU-SIEMENS ‘Stylistic ST4121’
2 Batteries 6000mAh
2 Pen for data input
1 USB memory stick, 256MB
1 Acer Bluetooth USB Dongle
1 Mobile phone SONY ERICSSON ‘T610’
1 Battery charger
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