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Abbreviations

CC Crown Coverage

DBH Diameter at Breast Height (Diameter at 1.3 m)

FBL Forest Boundary Line

IP Inflexion Point

MP Marking Point

NFI National Forest Inventory

NFR Natural Forest Reserve

R2 Radius of small circular plot (7.98 m, 200 m2)

R5 Radius of large circular plot (12.62 m, 500 m2)

SPI Sample Plot Inventory

SP Sample Plot

SPC Sample Plot Centre

SSP Subplot

SSPC Subplot Centre

TReM Tree related microhabitat

TT Tally Tree

WSL Swiss Federal Institute for Forest, Snow and Landscape Research

Units

Unit Description

Azimuth Gradian [gon, g], 400g = 360°
Distance Meter [m]

Centimeter [cm]
Area Square meters [m2]

Are [a], 1 a = 100 m2

Inclination Percent [%]
Gradian [gon, g]

Time Decimal hour, 0.75 h = 45 minutes

Reference Systems

All specifications are made in the reference system CH1903 LV03.
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1 Introduction

1.1 Goal of Sample Plot Inventories

Sample Plot Inventories (SPIs) allow to obtain representative data on the state and change of
larger Natural Forest Reserves (NFR). These data allow the generalisation of knowledge about
the structure and dynamics of natural forests gained from small, intensively observed monitoring
plots. In addition, sample inventories in NFR allow a comparison with the data collected in
managed and unmanaged forests within the framework of the National Forest Inventory (NFI).
SPI in NFR are to collect the following data:

• general information on reserves such as stem number, basal area, growing stock, diameter
distribution and tree species composition and changes in these variables.

• volume and degree of decay of standing and lying deadwood.
• frequency (density) of trees with TReMs (structural characteristics of particular value for

biodiversity).
• information on stand structure (vertical layers, stand density).
• density and composition of forest regeneration.

1.2 Goal of the Manual

The manual describes the procedure for field assessments using SPIs in NFR. It contains the
definitions of the variables and the recording regulations and serves as a guide and reference
book for the field teams.
The manual defines the standard for the field surveys of Sample Plots (SPs). These standards
must be strictly adhered to, even if difficulties should arise. Difficulties and problems in the appli-
cation of the manual have to be noted separately and discussed with the principal investigators.
It is the responsibility of both members of the field team to ensure that the standards are being
adhered to and that the data gathered are correct.

1.3 Basis

The manual is based on an earlier version of the manual (?), the manual for the change inventory
Uholka-Shyrokyi Luh (?) and the manual for the fifth NFI (NFI 5, ?). The naming of the variables
follows the glossary provided in ?.

1.4 Structure of the manual

The manual is structured according to the field recording workflow. The unit of measurement
and the measuring range are given in square brackets. A definition is provided for every variable.
The procedure and rationals that lead to the inclusion of a variable are described as well.
The manual is designed for gathering data using GPS, compass, Vertex, measuring tape and
inclinometer, using tablets and the OpenForis application (FAO, Rome).
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2 Measuring and information on sample plots

This chapter covers the information on reaching the SP and the accesibility of the SP.
The SP are located based on their theoretical or measured position using the application GPS-
devices and printed paper maps.

MID 1 Reserve-ID

MID 2 Plot-ID

MID 100 Measuring team

The members of the measuring team are indicated.

MID 101 Date

The date of the assessment is given.

2.1 Retrieval of sample plot

Procedure for new sample plots For new SPs the Sample Plot Centre (SPC) is defined using
a GPS device. The procedure is described in detail in section 2.2.

Procedure for existing sample plots With existing SPs, the SPC is approached as accu-
rately as possible using maps and GPS devices on the basis of the pre-set «real» coordinates (if
available) measured by GPS, otherwise using «theoretical» coordinates. Once the approximate
location of the SPC is reached, an attempt is made to find the SPC (marked with an O-profile,
see figure 1) using the stem map of the trees of the previous SPI.

Figure 1: O-profile marking the SPC.
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MID 102 Status of sample plot centre

Code Meaning

1 Old SPC (profile of the previous inventory) found and unambiguously iden-
tified.

2 Old SPC reconstructed as profile was not found or profile was obviously
torn out / moved. A SPC was relocated based on markings of previous
inventories and/or trees of the previous inventory.

3 Old SPC cannot be reconstructed, must be re-measured or SP was not in-
cluded in the preliminary inventory because it was inaccessible. Continue
with locating of the SPC, section 2.2. In this case, the SP is treated as a
new SP, i.e. no more data is pre-determined.

4 New SP. No pre-set data available.

2.2 Procedure for locating new SPC and SPC that has not been retrieved (MID 102 = 3 or
4)

If the SPC cannot be located or if the SP is assessed for the first time, the SPC is located with
a Trimble GPS. The position of the SPC is measured as accurately as possible with this device
(see also the brief instructions for the devices) - depending on whether a real-time correction is
possible or not, the SPC should be localized to at least 0.5 m (without real-time correction) or 0.1
m (with real-time correction).

2.3 Sampling decision

A SP is assessed if the SPC is accessible, lies in a forested stand or within the Forest Boundary
Line (FBL) and within the boundaries of the NFR and does not fall on a body of water or other
permanently unstocked area (e.g. avalanche paths). Non-forested areas resulting from natural
events such as windthrow, landslides or forest fires are not considered to be permanently un-
stocked.
SP are not included if their SPC falls into stands where the Crown Coverage (CC) is permanently
below 20%, the attainable height is below 3 m or the width (minimum distance from FBL to FBL
through the SPC) is below 25 m. The CC is determined by the ratio of the area covered by the
crown projection of woody plants (excluding Rhododendron sp.) and the total area - the maxi-
mum CC is 100 %.
Water bodies are open waters such as streams, rivers and lakes that carry water coninuously
and have a minimum width of ≥ 5.0 m. It is not necessary for the entire SP to meet the criteria
defined above - parts of the SP that are inaccessible or outside the forest/reserve have to be
excluded from sampling using boundary lines.
Boundary lines thus separate the part of aSP which is not to be included or which is not acces-
sible. They are defined by linear boundaries.

MID 120 Hazard in wet or snowy conditions

For each SP, it is specified whether access to the plot or its assessment is hazardous under wet
or snowy conditions. This circumstance does not justify omitting the assessment, as such cases
are addressed in MID 121.
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-1. No, not hazardous

1. Yes, hazardous under wet or snowy conditions

MID 121 Assessment of sample plot

For each SP it is indicated whether an assessment is made. If no assessment is made, the
reason for this must be specified.
The sampling decision must be made even if the SP of a previous inventory is found again -
safety first

Code Meaning

1 Full assessment: The entire SP can be assessed.

2 Partial assessment: The SP is delimited by at least one boundary line
and the assessed area is reduced.

3 No measurement: The reason for not measuring the SP must be specified
in MID 128.

Boundaries: If a SP is only partially assessed (MID 121 = 2), at least one accessibility bound-
ary must be specified. An accessibility boundary is defined by the Inflexion Point (IP), which is
measured with azimuth and horizontal distance to the SPC, and two azimuths, which run along
the boundary from the IP. The azimuth SPC-IP must be specified. The two azimuths (Azi 1
and Azi 2) along the boundary lines are measured using the compass from the IP in gradians
[accurate to 1 gradian]. The IP may be outside the SP.

MID 123 Type of boundary line

Code Meaning

1 Accessibility boundary: A line defined by a terrain-specific boundary
(e.g. rock face, abyss, water) that cannot be passed. The remaining acces-
sible area must allow measurements to be taken in a reasonable amount
of time and with representative data (no corridors, islands or similar).

2 Reserve boundary: The reserve boundary is defined by the boundary
points of the NFR. If the reserve boundary is not marked in the terrain and
if there are no obvious boundaries (e.g. roads, paths), the entire SP is
assumed to lie within the reserve.

3 Forest boundary line (FBL): The FBL (Figure 2) separates forested ar-
eas from non-forested areas. It is the longest possible connecting line of
stocking members that either form the forest edge or lie in front of the forest
edge (trunk or stump, side facing the FBL). These may be no more than 25
m apart, but must be at least 3 m high. Exceptions: Trees and shrubs that
are part of the regeneration and areas affected by storm or other damage,
and shrubby mountain pine and alpine alders are stocking members even
if they are smaller than 3 m. Fruit trees, park trees and christmas trees on
agricultural land are not stocking members.
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Figure 2: Definition of FBL following ?.

MID 124 Horizontal distance between inflexion point and SPC [m]

Horizontal distance from IP to SPC in m [to the nearest cm].

MID 125 Azimuth IP - SPCm [gradian]

Azimuth from IP to SPC given in gradians.

MID 126 Azimuth first boundary line [gradian]

The azimuth is measured from IP.

MID 127 Azimuth second boundary line [gradian]

The azimuth is measured from IP.

MID 128 Reasons for not sampling a SP

If an SP is not assessed (MID 121 = 3), a reason the must be given. The possible entries are
shown in table 1.
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Table 1: Possible reasons for not sampling a SP.

Code Meaning

1 Inaccessible: SPC not accessible on foot and without aids (including SP
whose SPC is accessible but which are considered too dangerous to mea-
sure). Reason needs to be specified in MID MID 1282.

2 SPC outside forest: After determining the FBL, the SPC lies outside the
FBL.

3 SPC outside reserve: SPC lies outside the reserve boundary.

4 Degree of cover < 20 %: CC long-term under 20%. For determination
only trees and shrubs are considered, but no alpenroses.

5 Shrub forest: Minimum upper height of 3 m on SP not reached, shrub
forest, not to be included.
In any case, shrub forests are stands of green alder and shrubby mountain
pine. Areas affected by storm or other damages are never considered as
shrub forest.

6 SPC in permanently unstocked area: Forest meadows, timber stock-
yards.

7 Forest width < 25 m: Narrow strips of forests / hedges must be wider
than 25 m, measured through the SPC from FBL to FBL, to be classified
as forest.

10 Road wider 6 m: SPC lies on a road with width ≥ 6 m.

9 Others: To be specified by the field team in MID 1281.

MID 1281 Other reasons

Free text input if MID 128 = 9.

MID 1282 Reason inaccessiblity

Specify if MID 128 = 1.

Table 2: Possible reasons for not sampling a SP which is considered inaccessible.

Code Meaning

1 Rocks SPC on inaccessible rocks or in gorge.

8 Water SPC situated in water body.

2 Army SPC lies in a military exclusion zone

3 Danger Access to the SPC is too dangerous.

MID 129 Time sampling decision [dec h]

After the sampling decision, the time required for the retrieval of the sample plot and the sampling
decision is recorded in decimal hours.
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3 Marking of the sample plot centre and other measures to facilitate re-
trieval

In order to be able to retrieve the SPC in future inventories, various measures are taken to ensure
that it can be found again.

3.1 Marking of the sample plot centre

Existing SPCs are marked with an alluminium O-profile approximately 20 cm long. If the profile
cannot be found, or if it is obviously no longer in the correct position (MID 102 = 2) or if the SPC
cannot be relocated (MID 102 = 3) or the SP is assessed for the first time (MID 102 = 4), the
O-profile is driven into the ground at the position of the reconstructed or re-measured SPC. If
an O-profile cannot be driven into the ground at the position of the SPC (e.g. because the SPC
lies on a rock slab), it is marked with a painted blue cross on the rock/stone. The SPC is marked
with at least three Marking Points (MP). MP’s are placed on carefully selected vital trees or on
immovable rocks. MP are lines of blue or black paint (the colour is defined in advance of the SPI)
pointing towards the SPC (Figure 3). The tree species, azimuth, slope distance and estimated
Diameter at Breast Height (Diameter at 1.3 m) (DBH) of the marked trees are recorded.

Figure 3: Blue line on tree with MP in the direction of the SPC.

MID 212 Marking of the SPC

Indication of the type of SPC marking.
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Code Meaning

1 O-profile

2 Cross on stone

3 Others: Free text to be described by the team in MID 2122.

MID 2122 Other markings of SPC

If MID 212 = 3 to be described with free text.

MID 213 Location of markings

Code Meaning

1 Tree: The MP is placed on the stem base of a vital tree. MID 2131 and
MID 2132 need to be specified.

2 Stone / Rock: The MP is placed on rock or a large stone.

3 Other: The MP is placed on a prominent object. This object needs to be
described in MID MID 2133.

MID 2131 Tree species of tree with MP

If MID 213 = 1, the tree species of the MP-tree is indicated.

MID 2132 Estimated DBH of tree with MP [cm]

For each MP-tree the estimated DBH [accurate to 5 cm] is given.

MID 2133 Other marking

If MID 213 = 3, describe the object. Free text input.

MID 2134 MP recovered

For all MP, it is indicated whether the insurance has been recovered or not.

-1 No, MP not recovered

1 Yes, MP recovered

MID 214 Slope distance SPC - MP [m]

For all MP, the slope distance between the SPC and the MP is measured. The distance is
measured using the measuring tape and given in m accurate to cm.

MID 215 Azimuth SPC - MP [gradian]

For all MP the azimuth from the SPC towards the MP is provided in gon, accurate to 1 gon.

9



3.2 Measuring the exact coordinates with Trimble GPS

The exact coordinates of the SPC are measured using a Trimble GPS (see short instructions for
the devices). In order to be able to continue working while the device is recording, the instrument
is usually not placed directly above the SPC, but at a point about 5-10 m away (Trimble measur-
ing point), which is precisely being located from the SPC with azimuth, distance and inclination
(the inclination is required to calculate the horizontal distance; if the horizontal distance is given,
the inclination is 0).
The Trimble measuring point is chosen so that it is not close to trees, is not covered by regen-
eration, is as uncovered as possible and is clearly visible from the SPC. The Trimble GPS is
installed on a small tripod above the Trimble measurement point and left to run for about 15
minutes (see the short instructions for the instruments). After 15 minutes the recording must be
completed; the coordinates are recorded and the instrument switched off. (Attention: Do not run
GPS Trimble during all SP recordings! Battery life is approx. 8 hours). Then the position of the
Trimble measuring point is measured from the SPC with azimuth, slope distance and inclination.

MID 221 Device number Trimble

The device number affixed to the Trimble is indicated.

MID 222 Azimuth from SPC to Trimble [gradians]

Azimuth from SPC to Trimble in gon [accurate to 1 gon].

MID 223 Slope distance SPC - Trimble [m]

The slope distance from SPC to the Trimble is given in m [accurate to 1 cm].

MID 224 Inclination SPC - Trimble [%]

The inclination from SPC to the Trimble is given in %, unsigned.

3.3 Photos of sample plots

On each SP, at least five pictures are taken with the tablet’s camera. In addition, a 360 degree
image of the SP is taken with a Theta-360° camera.
No people or material (backpacks, jalons, dolls) should be visible in the photos.

MID 2251 Photo in direction N

Photo from the SPC looking north. Camera position directly above the SPC, landscape foramt
with the widest possible angle.

MID 2252 Photo in direction E

Photo from the SPC looking east. Camera position directly above the SPC, landscape foramt
with the widest possible angle.
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MID 2253 Photo in direction S

Photo from the SPC looking south. Camera position directly above the SPC, landscape foramt
with the widest possible angle.

MID 2254 Photo in direction W

Photo from the SPC looking west. Camera position directly above the SPC, landscape foramt
with the widest possible angle.

MID 2255 Photo of the SPC

Photo is taken from a distance of about 10-15 m against the SPC, upslope if possible. The SPC
needs to be marked by a ranging rod or equivalent. The camera is adjusted according to the
direction of the slope. Landscape format with the widest possible angle.

MID 2256 Aditional Photos

More photos of noticable objects that can facilitate the retrieval of the SPC in future inventories.

MID 2257 360° Foto

360° Photo using a Theta-camera. The camera needs to to be positioned directly above the SPC
in a height of about 1.3 m. The markin on the camera has to be facing north.

MID 233 Time marking of sample plot [dec h]

After the marking of the sample plot, the time required is given in decimal hours.
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4 Information on the sample plot

The SP consist of two circles with an area of 200 m2 and 500 m2 (horizontal projection) respec-
tively. The horizontal plot radii are 7.98 and 12.62 m. As a rule, the radius is assessed adjusted
for inclination (horizontal distance), so the horizontally projected plot area remains constant - but
the plot effectively becomes an ellipse in the terrain.

MID 302 Upward slope uphill [%]

Upward slope is measured from the SPC to the highest point 15 m away. Measured in % to the
next % using the inclinometer (If there is an accessibility boundary, the inclination is measured to
the boundary). Unless the radius of the SP is corrected for inclination, the inclination is measured
again each time.

MID 303 Downward slope [%]

Downwoard slope is measured from the SPC to the lowest point 15 m away. Measured in % to the
next % using the inclinometer (If there is an accessibility boundary, the inclination is measured to
the boundary). Unless the radius of the SP is corrected for inclination, the inclination is measured
again each time.

MID 304 Mean slope [%]

Mean of upward (MID 302) and downward slope (MID 303). This value is calculated and cannot
be changed.

MID 305 Remarks SP

Additional remarks on the SP may be given (free text).

MID 306 Exposition [gradian]

The exposition is determined in the direction of the greatest inclination downhill using the Wyssen-
compass. The azimuth is given in gon, accurate to 1 gon. Exposition is only assessed if the mean
slope is ≥10 % (otherwise specify exposition = 999 ’undetermined’).
The azimuth is measured as follows:

• Exposition at slope lengths > 25 m = In the direction of the fall line (largest inclination
downhill).

• Exposition at slope lengths < 25 m = In the direction of the fall line of the dominating relief
(Figure 4).
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Figure 4: The slope length must be at least 25 m in order for a slope to be relevant for the de-
termination of exposition. It is not important where on these 25 m the SPC is located.

MID 307 Relief

The relief indicates the shape of the terrain. The area of this shape of the terrain must be at least
at least cover an area of 2500 m2. The location of the SPC is decisive for the assignment.

1 Plain, flat area. Slope ≤ 10 %. Plain, plateau, terrace, valley floor. See figure 5.

2 Top, upper slope. Convex forms, predominantly water running off: Hilltop, crest, ridge, spur,
edge of plateau and terrace. See figure 6.

3 Middle slope. Sloped area, lateral inflow and outflow ± equal: Middle slope, debris cones,
alluvial cones, screes. See figure 7.

4 Foot slope, depression Concave forms, predominantly water inflow: Foot slope, lower
slope, slope depression, depression, cirque, gully, gorge.. See figure 8.

5 Undeterminable. No clear allocation to 1 to 4 possible, e.g. landslip with widely varying
andv alternating slopes and aspects.

Figure 5: Plain, flat area (From ?).
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Figure 6: Top, upper slope (From ?).

Figure 7: Middle slope (From ?).

Figure 8: Foot slope, depression (From ?).

MID 308 Root plates and former root plates

A distinction is made between root plates with soil, root plates without soil and former root plates
(mounds). This gives an indication of how old the root plates are (in which period of time the
trees have fallen over) and allows to assess the importance of the root plates for biodiversity
(especially valuable as long as there is still soil between the roots).
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Codes
1. Root plate with soil

2. Root plate without soil

3. Former root plates (mounds)

MID 309 Quadrant

To obtain an indication of the approximate position of the root plate/former root plate, the sample
plot is divided into quadrants and the number of root plates/former root plates per quadrant is
given.

1 1 - 100g

2 101 - 200g

3 201 - 300g

4 301 - 400g

The point of intersection of the line joining the two growing points (soil surface) with the central
axis of the trunk (figure 9) is used to determine whether a root plate is within the SP or the
corresponding quadrant. Each root plate is recorded, regardless of whether the tree has already
been recorded as a horizontal TT or not.

Figure 9: Root plate. The red star marks the point of intersection of the central axis of the stem
with the connecting line of the growing point.

When recording former root plates, the highest point of the mound is decisive to decide whether
it lies within the SP or the corresponding quadrant.

MID 310 Recognisability of former root plates

Since it is not always clear whether the existing mounds are really former root plates, it is indi-
cated for each SP whether the mounds recorded according to MID 308 obviously are former root
plates or whether this is only suspected. Evidence that they are former root plates for example
may be stones that were brought to the surface with the root plate. Mounds that are most likely
caused by slope movements are not recorded. This MID is only shown if MID 308 = 3.

1. Mounds clearly visible as former root plates.

2. Mounds probably former root plates.

15



MID 3101 Total number root plates

The total number for each type of root plate (MID 308) per quadrant (MID 309) is to be specified.

MID 311 Time tracking SP information [dec h]

After completion of the assessment of the SP information, the time required is given in decimal
hours.
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5 Tally tree assessment

The TT assessment obtains information on the whereabouts and status of the TT. This informa-
tion allows to observe the development since the last inventory as well as to calculate variables
describing the state of the forest during the current inventory. The TT-recording includes the
following measurements and assessments:

1. Assessment of tree species and dimensions for the calculation of forest variables.

2. Assessment of characteristics that give an indication of the origin of the tree and its com-
petitive situation.

3. Assessment of characteristics that are important for biodiversity (TReMs).

If the SPC has been found again (MID 106 = 1 or 2), the TT of previous inventories are preset.
Trees which have exceeded the calliper threshold since the last inventory (ingrowth) or which oth-
erwise meet the TT definition must be included in the inventory as well. All TT are stem mapped
from the SPC with azimuth, slope distance and inclination so that they can be unambiguously
identified again in a subsequent inventory. To achieve this the tripod with the compass must be
positioned exactly over the O-profile that marks the SPC (the plum line must be exactly above
the profile).

Tally trees include:

• Living and standing or lying trees with DBH ≥ 7 cm, whose DBH-measuring position lies
within the 200 m2 circle (horizontal radius 7.98 m).

• Living and standing or lying trees with DBH ≥ 36 cm, whose DBH-measuring position lies
within the 500 m2 circle (horizontal radius 12.62 m).

• Dead standing trees and lying and trunk parts with DBH ≥ 7 cm, whose DBH-measuring
position lies within the 200 m2 circle (horizontal radius 7.98 m).

• Dead standing and lying trees and parts of trunks with DBH ≥ 36 cm, whose DBH-
measuring position lies within the 500 m2 circle (horizontal radius 12.62 m).

A tilted tree is considered standing if the axis of the trunk deviates less than 50 gon from the
vertical and the trunk is still connected to the rootstock.
In addition to TT, all stumps and snags with a height of < 1.3 m and a stump diameter of ≥ 7 cm
are assessed.

MID 400 New TT

New TT or was the tree already part of the sampled population during the preliminary inventory?
If a new plot is assessed (MID 102 = 3 or 4) only ’Yes - New tree’ can be selected.
This technical feature is necessary for the organization of the application. The information in MID
411 will automatically be preset if ’New tree’ is selected.

1 Yes - New tree, no preset data available.

2 No - Tree already measured in preliminary inventory, preset data available.
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MID 401 TT number

Every tree that was already measured during a previous inventory is assigned a sequential tree
number. This number uniquely identifies the tree. If new trees grow over the calliper threshold
and therefore are TT, they are assigned a new, unique number by the application.
If an existing SPC was not found and could not be reconstructed (MID 102 = 3), each TT is
assigned a new, ascending tree number.
To ensure that all measurements are assigned to the correct trees, the tree number can be
written on the tree with chalk.

MID 402 Azimuth [gradian]

The azimuth of the left edge of the tree at a height of 1.3 m as seen from the SPC is preset for
TT of the previous inventory in gradian (accurate to 1 gradian). This value will only be changed
if the deviation is bigger than 5 gradians and this only happens with a single tree, or if it will fa-
cilitate tree identification in future inventories. If all azimuths deviate, this indicates an erroneous
compass in the current or the previous inventory. The compass in use needs to be checked. If
the compass is not faulty, the values are corrected, otherwise the compass must be replaced.
The azimuth of new trees is measured accurate to 1 gradian from the SPC using the compass.
The left edgfe of the tree, as seen from the SPC is aimed at at a height of 1.3 m (height of
the DBH measurement). Non-measurable azimuths (e.g. if the measuring point is covered by
another tree in the line of sight) are estimated.

MID 403 Distance [m]

The distance is the horizontal distance from the SPC to the centre of the tree (centre of cross sec-
tion), measured at 1.3 m above the ground (height of DBH measuring point). The measurement
is made using the Vertex (see short instructions for the instruments) and is given in m accurate
on cm. For this purpose, the reflector is positioned at the height of the DBH measuring point
at the left tree edge seen from the SPC and aimed at the centre with the Vertex (If necessary,
the reflector for the distance measurement can also be held against the right tree edge; for the
measurement of the azimuth, however, the left tree edge must be aimed at).
Pre-determined distances are corrected if the distance deviates by more than 20 cm or if this
facilitates tree identification.

MID 404 Inclination SPC - Tree [%]

Together with distance and azimuth, inclination allows the exact positioning of the tree based on
the measured SPC coordinates.
The inclination is measured parallel to the slope distance from the SPC to the middle of the tree.
Negative signs (-) are indicated.

5.1 Tree status / decay stage

The Tree status (MID 416) determines which characteristics are assessed on a TT. It also gives
an indication of whether a tree has been toppled by wind or is standing dead and/or broken.
The preset data contains the coding shown in table 3 - the status refers to the status in the
previous inventory.
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Table 3: Encoding of preset data.

Code Meaning

11 Living tree, standing (a tree is considered to be living as long as there is at
least one green branch).

15 Living tree, lying (tree crown lies on the ground).
36 Dead entire standing tree with crown (branches with a diameter ≤ 3 still

present).
37 Dead entire standing trunk, (on broadleaved trees, main branches > 3 cm

or branch stubs still present).
38 Standing part of trunk ≥ 1.3 m (DBH measurement possible), or stump

between 0.50 - and 1.29 m height.

A dead tree/trunk is considered standing as long as the stem axis deviates less than 50 gon from
the vertical and the tree is still connected to the rootstock. Figure 10 gives an overview of the
MIDs to fill in based on a TT’s status.
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Figure 10: Flowchart tree status. Modified according to ?.

20



MID 411 Tree existing

Tree existing

Code Name Description

1 Identified TT assessed in former SPI. Preset data exists, tree can
be identified with certainty.

2 New tree TT present but no preset data. Reason new tree must
be assessed (MID 412).

3 No measurement Preset data available but tree is no longer TT. Decay
stage ex-TT must be assessed (MID 413) and reason
for ex-TT stated (MID 414).

Tree not existing

6 New stump State reason (MID 415)
8 Nothing present Neither tree nor stump can be found. State reason (MID

415).

MID 412 Reason new tally tree

Code Name Description

1 Ingrowth Tree which grew over the respective calliper threshold
since the last inventory. The tree is not included to the
inventory due to a change in a boundary line.

2 Moved into plot New tree due to tilting of the tree or inaccurate mea-
surements during the last inventory. DBH of tree was
already ≥ 7 bzw ≥ 36 cm in the preliminary inventory.

5 New Plot Tree on SP which has been newly located (SPC could
not be found, MID 102 = 3) or on new SP (MID 102 =
4). Default value for trees on new SP.

6 Change of bound-
ary

New tree due to change of boundaries.

7 Missed TT most probably missed during last inventory.

MID 413 Decay stage ex tally tree

On all trees with MID 411 = 3, the decay stage must be assessed.

Code Description

1 Standing living
2 Standing dead
3 Lying living
4 Lying dead

MID 414 Reason former TT

This variable describes why a former TT is no longer included and must be collected for all trees
with MID 411 = 3.
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Code Name Description

2 Accessibility boundary Due to a change of the accessibility boundary, the TT is
no longer part of the SP.

3 Decayed TT heavily decayed at measuring point, can not be mea-
sured anymore.

4 DBH < 7 cm / < 36 cm DBH is less than 7 cm (r = 7.98 m) or less than 36 cm
(r = 12.62 m).

6 Distance Distance to tree bigger than SP-radius.
7 Never TT Tree that has never been tally tree.
8 Forest edge TT outside forest, still present.

MID 415 Reason no measurement

This variable describes, why a TT can not be measured anymore, MID 411 = 6 or 8.

Code Name Description

1 Saw / Cut Death induced by humans and removed: Saw cut visi-
ble; stump is present, can even be outside the SP.

2 Obviously re-
moved

Obviously removed and used tree (e.g. because of road
works or other building activity), neither stump nor tree
present.

4 Unknown Whereabouts of TT unknown.
5 Removed loss Antrophogenic removal after natural event such as

windthrow, insectdamages, erosion, avalanches, rock-
fall, forest fire. TT is not within the forest anymore (= not
part of the population anymore).

6 Natural loss, re-
mains in popula-
tion

Natural death and natural removal. Natural loss due to
wind, insect damages, erosion, avalanches, rockfall, for-
est fire, e.g., toppled up / broken trees. TT still part of
the population: The TT remains within the forest with
DBH being ≥ 7 cm.

7 Natural loss,
leaves population.

Natural loss and natural removal. Natural loss due to
wind, insect damages, erosion, avalanches, rockfall, for-
est fire, e.g., toppled up / broken trees. TT is not part of
the population anymore: TT not within forest anymore
and/or DBH < 7 cm.

8 Cut (Not used) Anthropogenic death, no removal of the tree. Saw
cut visible, eventually outside the sample plot. Tree
has not been used and remains in the forest. DBH-
measurement position cannot be found anymore.

MID 416 Tree status

The tree status contains information if a tree is either living or dead. A tree is considered living
as long as at least green epicormic branches are present.

22



Code Name

1 Tree alive
2 Tree dead

MID 417 Decay stage living TT

The decay stage is assessed for all living TT (MID 416 = 1). It is based on the logic of the decay
stage in former inventories and allows for comparison between inventories.

Code Name Beschreibung

1 Living standing Living TT, standing.
2 Living lying Living, lying TT.TT does not support itself.

MID 418 Decay stage dead TT

The decay stage is assessed for all dead TT (MID 416 = 2). It is based on the logic of the decay
stage in former inventories and allows for comparison of both inventories. For all dead TT a
reason for mortality must be provided (MID 422).

Code Name Description

3 Standing dead, with crown. Dead entire standing tree with crown (branches with a
diameter ≤ 3 cm still present)

4 Standing dead, branch
stubs

New dead entire standing trunk, (on broad-leaved trees,
main branches >3 cm or branch stubs still present).

5 Standing trunk Standing trunk ≥ 1.3 m (DBH measuring possible)
6 Stump + lying tree Stump (Height < 1.3 m) and dead lying tree. DBH mea-

suring position on the plot and clearly identifiable.
7 Dead lying TT Dead lying tree DBH measuring position on the plot and

clearly identifiable.
8 Dead lying TT, broken/cut Dead lying TT, broken or cut. Stump outside sample

plot, DBH measuring position inside the SP.

5.2 Additional information, assessed on dead trees

MID 4181 Saw cut

If MID 418 = 6 or 8, then it must be specified whether the tree has been cut (cutting surface on
stump or lying tree clearly visible) or whether the tree has broken naturally.

-1 No, saw marks/cutting surface not clearly visible. Tree broken naturally.

1 Yes, saw marks/cutting surface cleary visible. Tree has not broken naturally.

MID 421 Dead wood decay

The degree of decay can be used to estimate how long a tree has been dead. The continuous
presence of standing and lying deadwood of varying degrees of degradation is considered an
essential component of biodiversity. The degree of decay is assessed on all dead TT (MID 416
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= 2) at the height of the diameter measurement with a knife and is divided into the following
categories:

1 Fresh-wood, green (cambium might still be living).

2 Firm deadwood (Sapless, firm; hard, without sap; the blade can penetrate the material only
slightly parallel to the fibres).

3 Rotten wood (less firm than 2, not very hard; the blade can penetrate the material easily
parallel to the fibres (>1 cm deep), but it can penetrate only slightly across the direction of
the fibres).

4 Mouldering wood (soft; the blade penetrates the material easily in all directions (>1 cm
deep)).

5 Mull wood (very loose or powdery; hardly any structure).

MID 422 Cause of mortality

The cause of mortality is given in order to be able to quantify the causes of tree mortality. The
statement is made by the field teams in an expert opinion.
The cause of mortality is assessed for all trees with MID 416 = 2.

Code Name Description

1 Unknown Dead tree without visible mechanical or biotical charac-
teristic.

2 Mechanical, unknown Stem mechanically damaged, cause unclear.
3 Wind Wind throw or break, without signs of stem or root rot.
4 Lightning Long cracks along stem axis.
5 Erosion Uprooting due to local landslide. Erosion material must

be visible on site.
6 Animals Bark stripped/rubbed by animals.
7 Fire Fire damages visible.
8 Insects Insect pest-damages must be visible.
9 Rot, unknown
10 Fungis Armillaria, Heterobasidion annosum, brown felt blight

(Microdochium nivale).
11 Suppressed Concurrence from neighboring trees. Assigned to sup-

pressed trees which have most probably died due to
lack of light.

12 Snow Death by snow pressure, snow breakage or avalanche.

MID 423 Stem breakage with splinters

Assessed on dead standing trunks (MID 418 = 5 or 6, standing trunk or stump + broken TT). In
the latter case, only naturally broken trees are assessed (5.2 = 1). A stem breakage with splinters
includes a fracture with at least 10 splinters ≥ 50 cm.

-1 No, no fracture with splinters (or only few splinters <50 cm)

1 Yes, fracture with many splinters ≥ 50 cm
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MID 424 Trunk height / Tree height of standing dead trees [m]

On dead standing trees with MID 418 = 3, 4 or 5, the total height of the tree or the trunk is being
measured. The trunk height is the height of standing dead trunks (MID 418 = 5).
The trunk height is being measured to allow the calculation of dead wood volume. The dead
wood volume is being calculated using the tariff function for living trees but is then reduced for
the broken trees. Trunk height is measured using the Vertex and is recorded accurate to 1 dm.
The trunk height is measured to the point where the trunk cross-section is still 75% intact (red line
in Figure 11). On dead trees that are not broken (MID 418 = 3 or 4) the tree height is measured
to the top of the tree.

Figure 11: Trunks. Measurement of a standing trunks. The red line identifies the point, at
which the height is measured (trunk cross-section is still 75% intact). Left and right: Cross sec-
tions at different heights with the percentage of the cross section still intact indicated.

MID 425 Length of lying dead TT [m]

To allow comparisons with the data of the NFI, the length of the tree is recorded for dead lying
TT (MID 418 ≥ 6). All pieces which obviously belong to the TT are measured. The length of the
piece is measured from the beginning of the stem to the position, where the diameter falls below
7 cm.

MID 426 Length of lying dead TT on SP [m]

For all dead lying TT (MID 418 ≥ 6) the piece length lying on the relevant SP-radius is measured.
For trees with DBH ≥ 7 cm - 35 cm the length of all pieces clearly belonging to the TT, up to
a distance of 7.98 m from the SPC (or up to the radius defined in ??, measured for inclination
corrected SP) or to the position, where the diameter falls below 7 cm (in this case MID 426
corresponds to the value recorded in MID 425). This is applied similarly to trees with a DBH ≥
36 cm.
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5.3 General information on TT

MID 431 Tree species

The species must be determined for all TT. The codes for species of trees and shrubs (three digit
code) are given in the appendix B. If the species can not be determined, only the genus (code)
is given.
For dead trees / trunks the species should be determined as accurately as possible. If the species
cannot be determined due to heavy decomposition, indicate 390 (= coniferous wood) or 800 (=
deciduous wood). If the wood type cannot be determined, enter 999 (cannot be determined).

MID 432 Measuring method for DBH

It is indicated using which tool the DBH is measured.
In cases where neither the calliper nor the diameter tape can be used for measurement, the DBH
is estimated at the measuring point. DBH can be measured using the following tools:

1 Calliper (DBH ≤ 60 cm)

2 Diameter measuring tape (DBH > 60 cm)

3 Estimation with aids (Scale, Ranging rod, etc.)

MID 433 DBH [cm]

The diameter of the TT is measured at a height of 1.3 m (DBH), rounded down and indicated
accurate to 1 cm. Example DBH measured: 7.7 cm, input: 7 cm.
The calliper threshold is 7 cm or 36 cm. The measuring range of the calliper ranges from 7 cm
to 60 cm. Larger diameters are measured using the diameter tape.
Remarks on the measurement of the DBH (Figure 12):

• The calliper rule must always point towards the SPC (Fig. 12 Pane 1).
• On slopes, DBH is measured on the uphill side of the TT (Fig. 12 Pane 2).
• On tilted trees, the calliper must be positioned orthogonal to the stem axis (Fig. 12 Pane

3).
• If the stem is forked at a height of more than 1.3 m, then the tree must be measured as

one TT, but indicated as «forked tree» inMID 436 (Fig. 12 Pane 4).
• If the stem is forked at a height of less than 1.3 m, then each part has to be treated as an

individual TT, and multiple stems in MID 441 is indicated (Fig. 12 Pane 5).
• The breast height is determined parallel to the trunk and the DBH is measured orthogonal

to the stem axis (Fig. 12 Pane 6).
• For the determination of the DBH, the root base is decisive, even if it is not on the ground

(stilt roots) (Fig. 12 Pane 7).
• For lying trees, the breast height is determined at a distance of 1.3 m from the root base

and DBH is measured at orthogonal angle to the stem axis (Fig. 12 Pane 8).
• If a TT 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 with the measure tape. Specify as ‘forked
tree’ in MID 436 and ‘measure tape’ MID 432 (Fig. 12 Pane 9).

• For trees in permanent plots of NFRs with marked measuring point: DBH is measured on
the marked measuring position, even if the calliper rule is not pointing towards the SPC.
No tree scribe is used.
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After the DBH measurement, the measuring point is marked with an «arrow-shaped»line pointing
towards the SPC, using a tree scribe. On thin-barked trees, care must be taken to ensure that
the markings do not penetrate too deeply into the wood and injure the tree.

Figure 12: Determination of DBH measurement position (?).

MID 435 Layer

The layer defines the position of the treetop in relation to the top height (= average height of
the 100 highest trees per ha). The position of the treetop is decisive for the assignment of a
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tree to a certain layer. The variable «layer» is taken into account in the volume calculation and
must therefore also be assessed for lying, broken and dead trees. The original layer affiliation
is assessed. For standing dead trunks (MID 418 = 3/4/5), for living trees with stem or crown
breakage, and for lying dead and living trees, the layer the intact tree presumably belonged to is
indicated. The following layers are possible (Figure 13):

1 Upper layer (> 2/3 top height)

2 Medium layer (1/3 - 2/3 top height)

3 Lower layer (< 1/3 top height)

Figure 13: Layer assignment according ?.

MID 436 Bifurcation

The variable ’bifurcation’ is included in the volume calculation. Bifurcated trees are trees whose
stem divides between 1.3 m and 9.0 m but below the crown base. The smaller part of the fork
must be 1/2 as thick as the larger part. This includes trees where one or both branches of the fork
are dead. (A tree is recorded as a «bifurcated» as long as it is recognisable as such).

-1 Tree not bifurcated

1 Tree bifurcated

5.4 Information on Growth habit of living TTs

MID 441 Growth habit

The following growth habits are distinguished:

1 Dendriform growth (including bifurcated trees)

2 Shrublike growth: Often more than one stem axis; ramification near the ground, axis with
growth restricted to ≤ 5 m. On shrubs, no additional variables are being assessed, continue
with the next tree.

3 Double-/Multiple stem: Stem divides below 1,3 m, growth habit is dendriform. Both stems
with DBH ≥ 7 cm. Stems can be dead as long as on 50 cm height the cross-section
is still 75% intact. On all stems of a double-/multiple stem, the DBH measuring point is
individually defined according to figure 12.
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4 Stilt roots: hollow space in the root base or stem base indicating regeneration on a stump,
but stump no longer present away and only the roots are still connected to the soil.

5 Double-/multiple stem and stilt roots combined.

If a TT has a «double-/multiple stem» growth habit, TReMs which occur below the stem division
are assigned to the trunk with the smallest azimuth. If the first trunk is dead, habitat structures
below the stem division which can only be assigned to living trees (e.g. cracks), are assigned to
the living trunk with the smallest azimuth.

MID 442 Stem form

1 Straight Tree. Trees that are curved in the lower part of the stem (saber growth) and
otherwise grow straight upwards are also considered to be straight trees as are trees with
an S-shaped stem or only a slightly bent crown, which do not meet criteria 2 or 3.

2 Tilted tree: Tree deviating > 15 gon from the vertical.

3 Bent tree: Crown of the TT is bent and is not in the initial layer anymore.

-9 Not determinable (e.g., on trees with broken stem).

MID 443 Coppice

A TT is considered as coppice if it is clearly visible, that the tree grew from coppice shoots of a
cut/broken tree (mostly more than one stem from the same stump).

-1 No coppice

1 Coppice

MID 444 Crown length

Crown length is the length of the continuous green crown from the base of the crown to the top
of the tree, even if the highest branch is dead. The crown base is considered to be point where
the lowest green branches branch of the stem. Epicormic branches as well as the lowest, often
sparsely needled / leafy and slowly dying branches are not taken into account. The crown length
is given in 3 classes:

1 Long crown (> 1/2 tree length)

2 Medium crown (1/4 - 1/2 tree length)

3 Short crown (< 1/4 tree length)

-9 Not applicable (Trees with stem / crown breakage)

MID 445 Crown breakage

A crown breakage occurs when a part of the crown has broken off. This includes main branches
and crown tops. The fracture must be visible and must not be overgrown. The broken part of the
crown must account for at least 10% of the crown volume. On bifurcated trees, both branches of
the bifurcation form a crown.

-1 No crown breakage

1 10 - < 50% crown volume broken off

2 ≥ 50% crown volume broken off

-9 Not applicable (Trees with broken stem)
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MID 446 Broken stem

A stem breakage occurs when the entire crown has been broken off and there are only epicormic
branches below the breakage. A stem breakage is only recorded on trees that are at least 0.5 m
tall up to the point where the trunk cross-section is still 75% intact.

-1 No broken stem

1 Stem broken

On trees with a broken stem the type of stem breakage must be assessed (MID 447).

MID 447 Splintered / Substitute crown

Trees with broken stem (MID 446 = 1) are additionally assigned one of the following remarks:

1 No additional feature

2 Fracture with splinters (more than 10 splinters ≥ 50 cm)

3 Substitute crown: upwards growing branch with diameter ≥ 7 cm reaching above the frac-
ture and forming a new crown

4 Fracture with splinters and substitute crown.

MID 448 Dead wood in crown

Crown deadwood is recorded when crown-forming main branches are dead but still mostly intact.
At least 10% of the crown volume must be affected.

-1 No dead wood in crown

1 10 - < 50% dead wood in crown

2 ≥ 50% dead wood in crown

3 ≥ 90% dead wood in crown (G53)

-9 Not applicable (trees with stem breakage)

5.5 Tree related microhabitat (TReM) forest reserves monitoring

TReMs are used for the indirect measurement of biodiversity, which cannot be recorded directly
in the context of a SPI.
In order to detect changes in the density of habitat structures between inventories, these will
continue to be included unchanged (despite some overlaps with the habitat structures of the
National Forest Inventory, see paragraph 5.6).

MID 451 Cracks and fissures (living TT, MID 416 = 1)

Cracks and fissures are cracks with a length of ≥ 1.0 m along the trunk axis, where bare wood
is visible and the crack enters into the bare wood. Cracks and fissures are assessed along
the axis of the stem (as far as visible). On bifuracted trees both fork parts are assessed, on
trees with dissolved crowns without continuous stem axis the upward growing main branches are
assessed as well Closed and overgrown cracks are not taken into account as they are no longer
of importance as habitat structure. The minimum criteria applies to a single crack, i.e. if several
cracks are present, at least one must meet the criteria (no addition of several cracks).

-1 No cracks
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1 one crack of 1 - 2 m length

2 one crack of > 2 m length

3 several cracks of ≥ 1 m length
Cracks that form the entrance to a cavity with decayed wood (MID 454) or a hollow stem (MID
456) are not recorded as a crack.

MID 452 Bark lesion (living TT, MID 416 = 1)

A bark lesion is a bark injury on the trunk that is visible on at least a surface the size of an A5
sheet (311 cm2, about 2 palms) and a minimum width of 5 cm (an injury of 5 cm width must be at
least 62 cm long) with bare wood exposed. Bark lesions are recorded along the entire stem axis
(as far as visible). The largest bark lesion is assessed (no addition).
On bifurcated trees both fork parts are assessed, on trees with dissolved crowns without con-
tinuous stem axis the upward growing main branches are assessed as well Causes for bark
injuries are for example: Falling tree, falling rocks, bark stripping by animals, bark detachment
after sunburn or beetle infestation.

-1 No bark lesion

1 bark lesion A5-A4

2 bark lesion > A4-size (623 cm2)

MID 453 Sap flow (living TT, MID 416 = 1)

Sap flow occurs along the stem of broad-leaved trees and silver fir. Causes include injuries
caused by woodpeckers or fungi. Sap flow is assessed along the entire stem axis (as far as
visible). On bifurcated trees both fork parts are assessed, on trees with dissolved crowns without
continuous stem axis the upward growing main branches are assessed as well.

-1 No sap flow

1 Sap flow present

MID 454 Cavity with decayed wood (living TT and dead standing TT, MID 416 = 1 or MID
418 = 3, 4, 5)

Cavity at the foot of the trunk (below 1.5 m height) with mull. Mull is a very loose or powdery
wood mass, which is hardly connected anymore. The diameter of the opening must be at least
the size of a fist, the presence of mull must be checked (caution: the cavity can be inhabited by
wasps or bees).

-1 No cavity with decayed wood

1 Cavity with decayed wood present

As soon as the cavity developed into a hollow stem (MID 456), only the variable hollow stem is
being recorded.

MID 455 Hole in stem (living TT and dead standing TT, MID 416 = 1 or MID 418 = 3, 4, 5)

The smallest diameter of the opening must be ≥ 3 cm, the hole must reach at least 5 cm into the
wood. A hole can be caused by woodpeckers (food, breeding cavity) or as a result of a broken
branch or by other factors, the cause that led to the hole is not important. Holes are recorded
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along the entire stem axis (as far as visible). On bifurcated trees both fork parts are assessed,
on trees with dissolved crowns without continuous stem axis the upward growing main branches
are assessed as well.

-1 no hole

1 one hole in the stem

2 several holes in the stem

MID 456 Hollow stem (living TT and dead standing TT, MID 416 = 1 or MID 418 = 3, 4, 5)

Hollow trunk with opening up to 1.5 m height: At least 50% of the trunk diameter must be affected.
The cavity extends at least 50 cm parallel to the trunk.

-1 No hollow stem present

1 Hollow stem

MID 457 Polypores (living and dead TT, MID 416 = 1 or 2)

The occurrence of polypores is assessed along the entire stem axis (as far as visible). On
bifurcated trees both fork parts are assessed, on trees with dissolved crowns without continuous
stem axis the upward growing main branches are assessed as well. Polypores that are smaller
than 5 cm at their widest point are not recorded.

-1 No polypores

1 Polypores present

MID 4571 Polypore species

If MID 457 = 1 and the polypore species is known, it is entered here. If the polypore species is
unknown, a part of the polypore is cut off and brought to Swiss Federal Institute for Forest, Snow
and Landscape Research (WSL) in a paper bag labelled with the NFR number, SP number and
tree number.

Note on the assessment of MID 451 - MID 457: All habitat structures TReM occurring on a
tree are indicated individually if they are:

• have different causes (example: If a tree bears an extensive bark injury, a woodpecker hole
and polypores, all three characteristics are recorded).

• A habitat structure that has arisen from a single event or developed by decomposition from
another TReM (e.g. hollow trunk that has developed from a cavity with decayed wood and
this in turn has developed from a crack) is given only as one characteristic (no multiple
recording). The following priorities apply (with decreasing importance from 1 to 5): 1.
hollow trunk, 2. Cavity with decayed wood 3. Crack / Fissures 4. Hole in stem 5. Bark
lesion.

5.6 TReMs NFI for all TT

Although there are parallels between the TReMs described in chapter 5.5 and the TReM accord-
ing to the NFI, it is important that both assessments are carried out independently. This allows
the comparison of TReM densities in the Swiss forest with the TReM densities in Swiss forest
reserves.
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MID 461 Large perennial fruit body (living and dead TT, MID 416 = 1 or 2)

On all TT, the presence of perennial fruit bodies with a size ≥ 5 cm in any dimension is assessed
from the root collar along the stem and the bole up to a threshold of 7 cm diameter.

-1 Yes, large perennial fruit body present.

1 No, large perennial fruit body not present.

This characteristic differs from MID 457 only in the definition of the areas of the tree to be as-
sessed: While MID 457 addresses the stem axis and, in the case of dissolved crowns, also the
main branches growing upwards, MID 461 addresses the root collar along the stem and the bole
up to a threshold of 7 cm diameter.

MID 462 Stem coverage (living and dead TT, MID 416 = 1 or 2)

For all TT it is assessed whether mosses, lichens (3D lichens, see definition at MID 4631) and
lianas together cover more than 10 % of the root collar, stem and bole. The assessment is made
up to a diameter of 7 cm. For lying TT, only the visible (above-ground) part of the TT is assessed.

MID 4631 Lichen coverage of stem( living and dead TT, MID 416 = 1 or 2)

For TT where the coverage (MID 462) is > 10 %, it is assessed whether root collar, stem and
bole are covered with more than 10 % of moss like lichens, fruticose or foliose lichens. These
grow relatively bushy on the bark or wood, forming a third dimension (3D lichens) and can thus
serve as a habitat for small creatures. Crust lichens, which usually form only very thin, compact
layers, are not recorded.The assessment is made up to a diameter of 7 cm. For lying TT, only
the visible (above-ground) part of the TT is assessed.

-1 No, stem is not covered > 10 %

1 Yes, stem is covered > 10 %

MID 4632 Ivy coverage of stem (living and dead TT, MID 416 = 1 or 2)

For TT where the coverage (MID 462) is > 10 %, it is assessed whether root collar, stem and
bole are covered with more than 10 % of ivy. The assessment is made up to a diameter of 7 cm.
For lying TT, only the visible (above-ground) part of the TT is assessed.

-1 No, stem is not covered > 10 %

1 Yes, stem is covered > 10 %

MID 4633 Moss coverage of stem (living and dead TT, MID 416 = 1 or 2)

For TT where the coverage (MID 462) is > 10 %, it is assessed whether root collar, stem and
bole are covered with more than 10 % of moss. The assessment is made up to a diameter of 7
cm. For lying TT, only the visible (above-ground) part of the TT is assessed.

-1 No, stem is not covered > 10 %

1 Yes, stem is covered > 10 %
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MID 464 Woodpecker breeding cavity (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

On living and dead standing TT, it is assessed whether at least one current or former breeding
cavity of woodpeckers with a diameter of > 3 cm is present or not at the root collar, stem, bole
or crown.
Woodpecker breeding cavities are cavities in the wooden body that are used by woodpeckers for
breeding. They are not holes made by woodpeckers in search of food! If a woodpecker breeding
site can be excluded due to its shallow depth, code 1, woodpecker breeding cavity not present,
is assigned.

-1 No, woodpecker breeding cavity not present.

1 Yes, woodpecker breeding cavity present.

MID 465 Shallow tree cavity (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

The development into a tree cave can be divided into seven stages. The development stage
4, which is relevant here, corresponds to the code 4 Mouldering wood in MID 421. In addition,
however, there must already have been a loss of material and thus an indentation in the wood.
Figure 14 shows the seven development stages of caving according to ?.
A shallow tree cavity is considered to be exposed wood, in which the wood indentation has a
maximum depth of 5 cm and the opening of the indentation (development stages 4 - 7), created
by decomposition, measures at least 10 cm at the widest point.

-1 No, shallow cavity not present

1 Yes, shallow cavity present

Figure 14: Degrees of decay following ?, according to ?.
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Table 4: Degrees of decay following ?, according to ?
.
Stage Definition

Bark lesion, MID 452

1 Fresh bark lesion ≤ 1 year old, wood firm and not decayed. A knife blade can
not enter the wood.

2 2-3 years old bark lesion, wood still firm, knife blade only penetrates only little
and only parallel to wood fibers.

3 Wood begins to decay. The area of the bark lesion is soft, but the heartwood is
not yet decayed. A knife blade enters > 1 cm parallel to the fibres. No loss of
material and no indentation.

Wood cavities, MID 465 or MID 466

4 Wood clearly decayed. In some places a knife blade can penetrate as far as it
will go. The first loss of material creates cavities (recess rate ≤ 20%). Decayed
wood forms the walls of the cavity.

5 Large material loss, but the recess rate is still < 50 %. Presence of a few
centimeters of mould wood on the floor. Rot wood forms the walls of the cavity.

6 Large material loss and the recess rate is 50-80 %. Thick layer of pieces of
mould wood of different sizes on the floor. Decayed wood forms the walls of the
cavity.

7 Recess rate > 80 %. Thick layer of fine pieces of mould wood on the floor.
Hard deadwood mainly forms the walls of the cavity.

MID 466 Deep tree cavity (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

Deep tree cavities consist of exposed bare wood with a diameter of more than 10 cm, with
decomposition stages of 4 - 7 and a depth of at least 5 cm. In the case of living and dead
standing TT, it is assessed whether at least one deep tree cavity is present or not at the root
collar, the stem or the bole.

-1 no, deep tree cavity not present.

1 yes, deep tree cavity present.

MID 4661 Tree cavity type (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

For the living and dead standing TT with deep tree cavities (MID 466 = 1), all types of existing
deep tree cavities are recorded. These are shown in figure 15.
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Figure 15: Large tree cavities, following ? according to ?.
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1 Small deep tree cavity with ground contact and closed top and without opening to the top
(no stem or bole breakage). Diameter of opening between 10 and 30 cm.

2 Large deep tree cavity with ground contact, closed top and without opening to the top
(without stem or bole breakage). The minimum diameter of the opening is greater than 30
cm.

3 Small deep tree cavity without ground contact and closed top and without opening to the
top (no stem or bole breakage). Diameter of opening between 10 and 30 cm.

4 Large deep tree cavity without ground contact, closed top and without opening to the top
(without stem or bole breakage). The minimum diameter of the opening is greater than 30
cm.

5 Small deep tree cavity with ground contact and with opening to the top (no stem or bole
breakage). Diameter of opening between 10 and 30 cm.

6 Large deep tree cavity with ground contact and with opening to the top (stem or bole
breakage). The minimum diameter of the opening is greater than 30 cm.

7 Small deep tree cavity without ground contact and with opening to the top(no stem or bole
breakage). Diameter of opening between 10 and 30 cm.

8 Large deep tree cavity without ground contact and with opening to the top(stem or bole
breakage). The minimum diameter of the opening is greater than 30 cm.

9 Deep tree cavity on a large branch. The minimum diameter of the opening is greater than
10 cm.

MID 467 Root buttress cavities (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

Root buttress cavities are natural cavities at the root buttress between the ground and the tree.
The cavities are formed by the growth of tree roots. Such a root collar cavity begins where it
is bounded on both sides and has a roof of less than 45 °inclination. To be recorded, the root
buttress cavity must have a depth of at least 10 cm. If the root buttress cavity also meets the
condition for a shallow (MID 465) or deep (MID 466) tree cavity, it is recorded as such and not as
a root buttress cavity.

-1 No, root-butress cavity not present.

1 Yes, root-butress cavity present.
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Figure 16: Root buttress cavities, following ?, according to ?.

MID 468 Wide crack (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

Wide cracks must be at least 30 cm long and have a width of at least > 1 cm at one point and a
depth of at least > 10 cm at one point. On living and dead standing TT, it is assessed whether
or not there is at least a wide crack at the root collar, stem or bole.

-1 No, wide crack not present.

1 Yes, wide crack present.

MID 469 Bark pockets (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

Bark pockets must protrude > 1 cm and have a width of > 10 cm and a height of > 10 cm. The
direction in which the pocket is opened is not relevant for the assessment and the bare wood
does not necessarily have to be exposed.
On living or dead standing TT it is assessed whether at least one bark pocket is present or not
at the root collar, stem or bole.

-1 No, bark pocket not present.

1 Yes, bark pocket present.

MID 470 Fresh breakage (standing TT, MID 417 = 1 / MID 418 = 3, 4, 5)

Fresh breakages (degrees of decay 1 - 3) resulting from a stem breakage (diameter > 20 cm) or
a crown fracture/main branch fracture (fracture surface > 300 m2 (≈ format A5)).
For all standing TT it is assessed whether or not there is at least one fresh fracture on the stem
or bole.

-1 No, fresh breakage not present

1 Yes, fresh breakage present

5.7 Habitat structures NFI for living TT

MID 471 Dendrotelm (living, standing TT, MID 417 = 1)

Dedrotelms are pot-shaped stem curvatures which fill with water during precipitation (the water
does not flow off) and can then dry out again. Only dendrotelms with a diameter of > 15 cm at
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the widest point up to a tree height of 2 m are assessed. In the case of living, standing TT, it is
assessed whether there is at least one dendrotelm on the lowest 2 m of a tree or not.

-1 No, dendrotelm not present.

1 Yes, dendrotelm present.

MID 472 Canker / Burr (living, standing TT MID 417 = 1)

The minimum diameter at the widest point of a canker or burr is 20 cm. Burrs must as well stand
out at least 5 cm from the stem.
All living standing TT are assessed for the presence or absence of at least one canker or burr.

-1 No, canker or burr not present.

1 Yes, canker or burr present.

MID 4730 Tree damage present (living, standing TT, MID 417 = 1)

This technical attribute specifies, if a damage according to table 5 is present.
-1 no, damage not present

1 yes, damage present

MID 473 Type of tree damage (living, standing TT, MID 417 = 1)

Living, standing tree damage forming microhabitats is recorded if MID 4730 = 1. The following
damages are recorded at the described damage locations based on the described causes.
Each damage is recorded individually and described with damage location and cause.

13 Fire damages, bare wood on an area > 4 hands. Assessed on root, stem and bole.

78 Insect pest damages. Assessed on roots, stem, bole and crown.

91 Fungi fruit body, ’witches’ broom. Assessed on roots, stem and bole.

77 Resinosis on roots, stem and bole.

44 Dry top on bole and crown.

If one of these damages occurs to a TT, MID 473 to MID 475 must be recorded. The table 5
shows the possible combinations for the tree damage. The codes in the column Cause refer to
the codes in MID 475 described causes.
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Table 5: Tree Damages following ?.

Code Damage pattern Damage size Damage
location

Cause

-1 No damages

13 Bare wood >4 hands Roots, stem,
bole

2

78 Insect damages Roots, stem,
bole, crown

14

91 Fungi fruit body,
witch broom

Roots, stem,
bole

15

77 Resinosis Roots, stem,
bole

2, 3, 5, 8,
9, 10, 11, 12,
13, 14, 15,
16, 17, 18,
21, 22, 23

44 Top dry Crown, bole 2, 9, 11, 12,
14, 15, 18

MID 474 Tree damage location

the standing, living TT and is recorded for all trees with MID 473 > -1. A distinction is made be-
tween the root collar, the stem, the bole and the crown, see figure 17. The possible combinations
of MID 473 with MID 474 are specified by the measuring program.

Figure 17: Tree damage location, following Düggelin (2019).

1. Roots, root collar

2. Stem
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3. Bole

4. Crown

MID 475 Tree damage cause

This characteristic provides information about the cause of the damage to standing, living TT.
The tree damage cause is recorded if MID 473 > -1. The possible combinations of MID 473 and
MID 474 are specified by the measuring program.

2 Fire

3 Rockfall

5 Slide / erosion

8 Game

9 Indeterminable cause

10 Skidding

11 Felling

12 Humans others

13 Cattle

14 Insects

15 Fungis, bacteria, viruses

16 Wind / erosion

17 Avalanches

18 Frost, sunlight, lightning, drought, hail

21 Birds

22 Small game / Rodents

23 Skidding or felling (if not distinguishable)

5.8 Tree remark

MID 490 Tree remark

Free text.
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6 Tariff tree assessment

Tariff trees are selected, living, standing TTs, of which tree height and the height of the base of
the green crown are measured. These measurements are necessary for the calculation of the
volume and the derivation of volume tariffs. However, the measurements of tree height and D7
are too time-consuming to be made on all trees. The following trees are selected as tariff trees:

• All living, standing TT (MID 417 = 1) with azimuth 0-100 g, given they have no stem break-
age (MID 446 = 0) or crown breakage (MID 445 = 0) and are neither tilted nor bent (MID
442 = 1), with a tree-like growth habit (MID 441 = 1).

• All living standing TT (MID 417 = 1) with a DBH ≥ 60 cm, given they do not show a stem
breakage (MID 446 = 0) or crown breakage (MID 445 = 0) and are neither tilted nor bent
(MID 442 = 1), with a tree-like growth habit (MID 441 = 1).

MID 501 Tree height [m]

The vertex and a transponder are used for tree height measurement. Caution: Calibrate Vertex
daily before starting work! See instructions for devices.
Procedure: One person holds the transponder on the tariff tree at a height of 1.3 m, vertically
underneath the tree top, the other person looks for a place from which one has a clear view onto
both the highest shoots of the tree crown and the transponder. Subsequently the vertex is first
used to locate the transponder and then the tree top (at the highest shoot of the tree) and the
height is read from the device. The difference between apparent and effective height must be
taken into account (Figure 18). On slopes, tree heights are best measured parallel to the contour
line. The height is given with an accuracy of 0.1 m. If tree height can not be measured, -9 is
recorded.
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Figure 18: Error source during tree height measurement (Düggelin 2019).

MID 502 Height of crown base [m]

The height of the green crown base is defined by the lower limit of the crown. The crown at-
tachment is considered to be the attachment point of the lowest green branches on the trunk,
whereby epicormic branches and the lowest, often sparsely leaved and slowly dying branches
are not taken into account (Figure 19). Epicormic branches belong to the crown if they are about
the same thickness as the surrounding branches of the main crown and are integrated into the
crown silhouette. The measurement of the crown height is analogous to the tree height mea-
surement with vertex and transponder. If the height of the crown base can not be measured, -9
is recorded.
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Figure 19: Height of crown.

MID 503 Diameter at 7 m height [cm]

The diameter at 7 m is measured with the Criterion RD 1000. The Criterion is a device that
measures diameter optically at any height on the trunk. To give the Criterion a bit more stability,
it is mounted on a monopod (Gitzo Mono Trek). Especially in steep terrain it is important to have
a good stand when measuring. This is the only way to adjust the measuring bar optimally. The
measurement is made from a horizontal distance of about 10 m for trees up to 40 cm DBH. For
thicker trees, a greater distance must be chosen (approx. 12-15 m). If the diameter at 7 m can
not be measured, -9 is recorded.
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7 Stump inventory

The aim of the stump inventory is to record the above ground volume of the stumps. stumps are
the remains of trees less than 1.3 m in height (DBH measurement position). stumps are defined
by the stump height. This is defined as the point at which the stump still has 75% of the original
stem cross section (H1 in figure 20). The following stumps are included:

• Stumps with an upper diameter (D1 in figure 20) ≥ 7 cm and a horizontal distance ≤ 7.98
m to the SPC.

• Stumps with an upper diameter ≥ 36 cm and a horizontal distance ≤ 12.62 m to the SPC.

The inventory includes «new» stumps (stumps that do not originate from TT from previous inven-
tories), stumps that were already recorded as such in the previous inventory, as well as former TT
that no longer meet the TT criteria but do meet the criteria for stumps (MID 411 = 6), or stumps
from dead, broken TT (MID 418 = 6).

MID 4900 Stump new

Is this a new stump, or was the stump already recorded as a ’stump’ in the previous inventory?
If a new plot is being recorded (MID 102 = 3 or 4), only ’Yes - New stump’ may be selected. This
technical attribute is required for the application’s organization.

• Checkbox selected: ’Yes – New stump’, the stump has not been recorded as such previ-
ously (continue with MID 9500).

• Checkbox empty: ’No – Stump was already recorded as such in the previous inventory’
(continue with MID 9503).

If the stump was recorded as a ’TT’ in the previous inventory, ’Yes – New stump’ must be selected.

MID 9500 Stump number

Each stump that was recorded in a previous inventory was assigned a sequential stump number.
This uniquely identifies the stump. If a new stump is recorded (MID 4900 = ’Yes - New stump’),
the recording application assigns it a new, unique stump number. If a SPC was not found in a
subsequent inventory (MID 102 = 3), each stump is assigned a new stump number.

MID 9501 Preset-data stump

This technical attribute describes whether the stump originates from a tree recorded as a TT in
this inventory or from a tree not previously recorded as a TT. MID 9501 is only displayed when
MID 4900 = ’Yes – New stump’ is selected.

1 yes, stump originates from a TT measured in a previous inventory (MID 411 or MID 418 =
6).

-1 no, stump does not originate from a TT measured in a previous inventory.

MID 9502 Reference TT-Number

This technical feature allows the assignment of stumps to TT. It must be specified if MID 9501 =
1.
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D2

D1

Figure 20: Stump measurements.

MID 9503 Stump from preset-data

If the checkbox at MID 4900 is not selected, a stump must be selected from the preset-data.

MID 4901 Assessment stump

If the stump originates from an existing TT (MID 9501 = 1), it must be specified whether the
stump is to be recorded. MID 4901 is only displayed when either a stump has been selected
from the reference data at MID 9503 or a valid tree number has been entered in MID 9502. If
MID 9501 = ’-1 - no’, MID 9501 is automatically set to ’1 - yes’. When MID 9501 = ’1 - yes’ is set,
MID 4903 - MID 494 are enabled.

1 Yes, stump assessed

-1 No, stump not assessed

MID 4902 Reason no assessment stump

If the stump originates from an existing TT (MID 9501 = 1) or from a stump recorded in the
previous inventory (MID 4900 = ’no’) and the stump is not recorded (MID 4901 = -1), the reason
must be specified.

1 Upper diameter (D1) too small

2 Distance. The distance to the SPC is greater than the radius of the SP.

3 Other. Stump is not measurable for other reasons (e.g. inaccessible).

4 Stump not found

MID 4902 = ’4 - Stump not found’ may only be assigned to stumps that were recorded in the
previous inventory.

MID 4903 Azimuth [gradian]

The azimuth of the middle of the stump as seen from the SPC is preset for stumpsof the previous
inventory in gradian (accurate to 1 gradian). This value will only be changed if the deviation is
bigger than 5 gradians.
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MID 4904 Distance [m]

The distance is the horizontal distance from the SPC to the centre of the stump (centre of cross
section), measured at 1.3 m above the ground (height of DBH measuring point).

MID 4905 Inclination SPC - stump [%]

Together with distance and azimuth, inclination allows the exact positioning of the stumps based
on the measured SPC coordinates.
The inclination is measured parallel to the slope distance from the SPC to the middle of the
stump. Negative signs (-) are indicated.

MID 4910 Uprooted stump

Stumps rooted in the ground are not included in the measurement of lying deadwood, but lying,
tipped or uprooted stumps are. In order to exclude the volume of lying deadwood, it is necessary
to indicate whether the stump is lying, uprooted or tipped.
An uprooted stump is a stump with a maximum length of 1.29 m that is only partially rooted to the
ground or not rooted at all. The axis of the stump must deviate at least 20g from the horizontal
axis.

1 Yes, stump is uprooted and tipped over

-1 no, stump is neither uprooted nor tipped over

MID 4911 Stump height 1 [cm]

The Stump height 1 is the lowest height between the point at which the stump cross-section still
has 75% of its original diameter and the ground. On slopes, stump height 1 is always measured
to the nearest cm on the uphill side using a folding rule.

MID 4912 Stump height 2 [cm]

Stump height 2 is the height between the highest point of the stump and the ground. On slopes,
stump height 2 is always measured on the uphill side using the folding rule to the nearest cm.

MID 4913 Stump height 3 [cm]

Stump height 3 is the highest height between the ground and the measurement point of MID
4911, stump height 1 (H3 in Figure 20).

MID 4914 Upper stump diameter [cm]

The upper stump diameter (D1 in figure 20) is measured at the level of stump height 1 with the
caliper. The measurement is made radially in the direction of the SPC, analogous to the mea-
surement of the DBH. Diameters that cannot be measured (e.g., due to thick moss or bramble
cover or because the stick is fragmented) are estimated.
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MID 4915 Diameter at half stump height [cm]

The diameter at half stump height (D2 in figure 20) is measured at half the height of stump height
3 with the caliper. On the flat, the measurement is made perpendicular to the measurement
of the upper stump diameter (MID 4914), on the slope at perpendicular to the line of slope.
Diameters that cannot be measured (e.g., due to thick moss or bramble cover or because the
stick is fragmented) are estimated.

MID 492 Remaining volume [%]

To obtain the most accurate indication of the remaining volume or the original volume of the
stump, the remaining volume is estimated. This also takes into account any cavities that may be
present in the stump. The remaining part of the original stump volume up to stump height 2 (MID
4912) is estimated to an accuracy of one percent.

MID 493 Degree decay stump

The degree of decay at stump height 1 (MID 4911, around the measuring point of the upper
stump diameter) is assessed. «Around the measuring point» refers to the circumferential area of
the measuring point. The dominant degree of decay is recorded.

1 Fresh-wood, green (cambium might still be living).

2 Firm deadwood (Sapless, firm; hard, without sap; the blade can penetrate the material only
slightly parallel to the fibres).

3 Rotten wood (less firm than 2, not very hard; the blade can penetrate the material easily
parallel to the fibres (>1 cm deep), but it can penetrate only slightly across the direction of
the fibres).

4 Mouldering wood (soft; the blade penetrates the material easily in all directions (>1 cm
deep)).

5 Mull wood (very loose or powdery; hardly any structure).

MID 494 Tree species

The species of stumps should be determined as accurately as possible. If the species cannot be
determined due to heavy decomposition, indicate 390 (= coniferous wood) or 800 (= deciduous
wood). If the wood type cannot be determined, enter 999 (cannot be determined).

MID 504 Time tracking TT assessment [dec h]

After completion of the TT assessment (including tariff tree measurement), the time required for
these measurements is recorded in decimal hours.
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8 Regeneration assessment

The aim of the regeneration survey is to determine the density of regeneration by tree species
and height class to assess sustainability (is there sufficient regeneration to replace the dying
trees?). In addition, the regeneration surveys should also make it possible to clarify whether
there is a correlation between stand structure and/or specific site characteristics and the emer-
gence of regeneration and the competitive power of the various tree species.
Regeneration is recorded in a circular Subplot (SSP), which is usually chosen 10 m west (slope
distance) from the SPC. The SSP may be moved in the order described in MID 601, if the other
directions cannot be assessed e.g. due to accessibility or other constraints.
In preliminary inventories the Subplot Centre (SSPC) was marked with a T-profile. To mark the
SSPC, the slope distance to the nearest vital TT (central stem foot) in the Radius of large circular
plot (12.62 m, 500 m2) (R5) was also measured and noted [accurate to 1 cm].
Regeneration is measured in 3 regeneration classes (Class 1: 10-39.9 cm height, Class 2: 40-
129.9 cm height, Class 3: ≥ 130 cm height - 5.9 cm DBH). These are assessed on three con-
centric circles. The projected area and horizontal radius of the these regeneration subsubplots
are shown in table 6.

Table 6: Projected horizontal area and radius of regeneration subsubplots according to regener-
ation classes.

Class Height [cm] Area [m2] Radius [m]

Class 1 10 - 39 cm 10 1.78

Class 2 40 - 129 cm 20 2.52

Class 3 130 cm - 6.9 cm DBH 50 3.99

The radii of newly established SSP (MID 6045 = 3) have to be adapted to the slope (see table
with slope correction in appendix A, table A1). For existing SSP (MID 102 = 1 or 2) the radii are
given and must not be changed.
After the SSPC has been marked with the T-profile, the nearest vital TT is marked with a blue
dot foot of the stem and the slant distance and azimuth between this mark and the SSPC is
measured and noted.

MID 601 SSPC position seen from SPC

Normally, the SPC is located west at 300g. This value is preset in a new inventory (MID 102 = 3
or 4). In a subsequent inventory, the value of the previous inventory is automatically taken over.

1 West, 300 gon. Normal case

2 East, 100 gon (1. alternative direction)

3 Nord, 0 gon (2. alternative direction)

4 Süd, 200 gon (3. alternative direction)

MID 602 Distance from SPC [m]

Slope distance from the SPC to the center of the regeneration subplot (SSPC). Normally, the
distance is 10 m. This value is preset in a new inventory (MID 102 = 3 or 4). In a subsequent
inventory, the value of the previous inventory is automatically taken over.
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MID 603 Inclination SPC - Subplot [%]

Inclination measured from SPC to regeneration subplot. The sign (+/-) is indicated. To determine
the inclination with the inclinometer, one member of the field team positions at the SPC, the other
at the centre of the regeneration subplot (SSPC).

MID 604 Marking of SSPC

The marking of the SSPC serves the exact reconstruction of the SSPC in future inventories. As
a rule, the SSPC is marked with a T-profile. If it is not possible to drive in a T-profile at the SSPC
because it lies on a large rock, the SSPC is marked with a blue cross.

1 T-profile

2 Cross on stone

3 Other

MID 6040 Other marking of SSPC

If MID 604 = 3 specify the marking in free text.

MID 6041 Description of the MP

Description of the MP in free text. The tree numbers of trees standing on the SP are indicated.

MID 6042 MP recovered

For all MP, it is indicated whether the insurance has been recovered or not.

-1 No, MP not recovered

1 Yes, MP recovered

MID 6043 Slope distance from MP to SSPC [m]

The slope distance from the blue mark of the MP to the SSPC. The slope distance is given in
meters [accurate to 1 cm].

MID 6044 Azimuth of MP

The azimuth from SSPC to MP, can be measured with the hand compass.

MID 6045 Status SSP

If the old SPC could be found or reconstructed (SPC status = 1 or 2), the T-profile of the last
inventory is searched for. If the T-profile is not found, one tries to remeasure SSPC from the tree
and the SPC. If this also fails, the SSPC must be remeasured from the SPC.

1 Old SSPC (T-profile) found.

2 Old SSPC reconstructed from SPC and marking.

3 SSPC newly established (This is always the case if MID 102 = 3 or 4).
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MID 608 SSP-inclination [%]

Must only be remeasured with newly located SSPC (MID 102 = 3 or 4). Otherwise, the measure-
ment of the last recording is specified. To measure the subplot inclination, the members of the
field team position themselves 2.5 m above and 2.5 m below the subplot center (slope distance
in the fall line). Small irregularities in the topography (e.g. root plates) are not taken into account.

MID 6081 Radius RC 1 [m]

Effective radius of the concentric circle in which regeneration of class 1 is assessed. Is given by
MID 608, respectively calculated by the program.

MID 6082 Radius RC 2 [m]

Effective radius of the concentric circle in which regeneration of class 2 is assessed. Is given by
MID 608, respectively calculated by the program.

MID 6083 Radius RC 3 [m]

Effective radius of the concentric circle in which regeneration of class 3 is assessed. Is given by
MID 608, respectively calculated by the program.

8.1 Description SSP

MID 6101 Mull in class 1 [%]

No organic matter, only fresh litter (litter is decomposed within the course of a year). Estimated
area share within the class 1 radius that is covered by this humus type. If there is no mull, 0 must
be noted.

MID 6102 Moder / Duff in class 1 [%]

Perennial litter; Partially decomposed organic matter (F-horizon, potentially black organic H-
horizon). Estimated area share within the class 1 radius that is covered by this humus type. If
there is no moder / duff, 0 must be noted.

MID 6103 Lithosol in class 1 [%]

Mineral-soil. Estimated area share within the class 1 radius that is covered by mineral-soil. If
there is no lithosol, 0 must be noted.

MID 6104 Dead wood in class 1 [%]

Estimated area share within the class 1 radius that is covered by dead wood. If there is no dead
wood, 0 must be noted.

MID 6105 Stone/rock in class 1 [%]

Estimated area share within the class 1 radius that is covered by stone/rock. If there is no
stone/rock, 0 must be noted.
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MID 612 Vegetations concurrence class 1 [%]

The relative area (degree of coverage) in class 1 with vegetation which hinders the emergence
of regeneration through severe light deprivation or the formation of root felt is assessed. Such
competing species are mainly rubus species, ferns, grasses (including sedges and ledges), forb
communities and dwarf shrubs.

MID 6121 Dominant concurrence plant

If there is vegetation concurrence (MID 612 > 0%), the species group with the highest coverage
degree is given.

1. Rubus species (blackberry and raspberry species)

2. Ferns

3. Grasses (grasses, sedges, ledges)

4. Forb communities (common adenostyles, butterbur, milk lettuce etc.)

5. Dwarf shrubs (blueberries, alpine roses, junipers etc.)
The concurrent plant with the highest coverage degree is noted.

MID 613 Shading [%]

The shading indicates the proportion of the sky covered by the canopy and the topography
(mountain flanks). The shading corresponds to the black portion of a black/white photograph
taken with a fisheye lens above the SSPC.
The shading is estimated at 1.3 m above the SSPC (accurate to 5%). The photos in figure 21
taken with a fisheye lens serve as an estimation aid.
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Figure 21: Examples of shading; data given in [%]. (?).

8.2 Regeneration variables

Only living trees (without shrubs) are recorded in class 1 - 3. The trees are counted for each
class. Within class 3, the trees are counted according to 1 cm DBH classes.

Class Height Assessed features

Class 1 10 – 29 cm Species, damage, browsing

Class 2 40 – 129 cm Species, damage, browsing

Class 3 ≥ 130 cm - 5.9 cm DBH Species, DBH, damage

MID 621 Species regeneration (Class 1 - class 3)

The tree species is determined for all trees in the classes 1 - 3.

MID 620 DBH regeneration (Class 3)[cm]

The DBH of all trees of regeneration class 3 is measured analougous to the DBH-measurement
of the living trees (see MID 433). The DBH measurement is rounded down to the nearest cen-
timetre. This also results in a BHD measurement between 0 cm and 1 cm being rounded down
to 0 cm.
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MID 622 Damages (Class 1 - 3)

For each small tree it is addressed whether a damage exists.

-1 Without damage.

1 Tree with damaged top shoot (arid, missing terminal bud), eaten shoot of this or of previous
year (figure 22) and/or injuries to the stem (bark abrasions, rubbed, stripped).

MID 6221 Additional variable: Browsing (Class 1 and class 2)

Additional variable to ’damaged’ (MID 622)
Browsing of the leading shoot by cloven-hoofed game (deer, stag, chamois). Browsing that can
clearly be attributed to farm animals (sheep / goats) is not recorded here. The previous year’s bite
is recorded (bite from last year’s top shoot, figure 22). All trees with browsing are simultaneously
recorded as ’damaged’ (MID 622 = 1).

• The main shoot is assessed (highest shoot; no side shoots).
• It is assumed that one main shoot is formed per year.
• A substitute shoot is only formed when the top shoot dies or is bitten off. Other branching

are thought to be twigs or side branches.
• It is assumed that the substitute shoot is made in the year following the browsing event.
• The substitute shoot is considered a new top shoot if it surpasses the old lead shoot (the

shoot tip is considered the bud base).
• If a substitute shoot is available, first its shoots - starting with the youngest - are assessed,

then from the triggering browsing event to the shoots of the former main shoot.
• Only the previous year’s shoot is judged (light brown shoot in figure 22).

Codes:
-1 Not browsed

1 Tree was browsed

Figure 22: Assessment of the shoots. Green = annual shoot, light brown = previous year’s
shoot. Code -1: not browsed; Code 1: browsed, from (?).
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MID 6222 Total trees (Class 1 - class 3)

The total number of trees per species is recorded for both classes.

MID 628 Time tracking regeneration assessment [dec h]

After completing the regeneration assessment, the time required is given in decimal hours.
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9 Transect assessment (Lying deadwood)

Deadwood is an important component of forest ecosystems. The different stages of decay of
deadwood serve as food and habitat for a variety of organisms. Deadwood is therefore of crucial
importance for the conservation and promotion of forest biodiversity. The measurement of dead-
wood transects serves to estimate the volume and the decay stage of lying deadwood. The total
deadwood volume is calculated as the sum of the standing and lying deadwood / coarse woody
debris.
Lying deadwood is recorded on three line transects of 15 m length each (horizontal distance).
The transects start at a distance of 1 m from the SPC and run in the direction of 300gon, 35gon
and 170gon (Figure 23).

Figure 23: Three 15 m long line transects for deadwood assessment. Directions measured from
SPC. The transects start at 1.0 m distance from the SPC.

The assessment of the three deadwood transects are done one after the other. After the first
transect has been assessed, the second transect is measured, and eventually the third transect.

9.1 Transect information

The following information is provided for each transect.

MID 711 Transect direction [gon]

1 300 gon

2 35 gon

3 175 gon

MID 712 Transect assessment

Due to terrain-related obstacles and accessibility boundaries, the assessment can sometimes
only be carried out in part. This requires the specification:
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1. entire assessment

2. partial assessment

3. no assessment

MID 713 Transect inclination [%]

In inclined terrain, the transect length must be adapted to the slope of the terrain. This requires
the measurement of the transect inclination.
The transect inclination is measured at a distance of 16 m from the SPC in transect direction with
the inclinometer and indicated in %. For this purpose, one member of the field crew is lead to the
correct measuring position from the SPC by looking through the Wyssen compass.
In case of partial assessment, the transect inclination is measured from the end of the measur-
able distance at the obstacle.

MID 714 Transect length [m]

The transect length is the slope distance from the end of the (measurable) transect to the SPC
(i.e. including the meter not to be recorded at the SPC). The normal length in flat terrain is 16 m
(= horizontal length). The inclination-corrected transect length (slope distance) is specified by the
recording program. In the case of partial assessment of the transect, the measurable transect
length (slope distance) is measured [accurate to 1 cm] from the obstacle along the transect to
the SPC (including the meter not to be recorded at the SPC) and specified.

MID 715 Transect length of partial assessment (MID 712 = 2) [m]

If the deadwood transect cannot be entirely assessed (MID 712 = 2), the slope distance from the
end of the accessible part of the transect to the SPC is recorded.

9.2 Deadwood pieces

Lying deadwood is included if the mean diameter of the piece at the point where it cuts the
transect is at least 7 cm (measured perpendicular to the central axis of the deadwood piece and
orthogonal to it).
Deadwood pieces are logs, trunks and branches lying on the ground, regardless of whether they
belong to a dead lying TT that has already been assessed or not.
The following do not count as pieces of dead wood:

• Pieces of mean diameter ≤ 7 cm.
• Lying trees that still show signs of life.
• Dead branches on standing trees, roots or tree stumps that are still rooted in the ground

and whose stem axis deviates less than 50 gon from the vertical.
• Bark pieces, branches or trunks that are completely or partially covered by soil at the

interface with the transect.
• Wood that is already weathered to soil substrate.

Procedure:

• All pieces of deadwood cut from the transect line and meeting the above criteria are
recorded.

• A piece is recorded multiple times if it is cut multiple times by one or more transects.
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• If the transect leads through a pile of branches or a crown of a dead tree lying on the
ground, all branches with a mean diameter of ≥ 7 cm are recorded at the intersection with
the transect, including those branches which themselves have no contact with the ground.

• If the diameters in a branch pile cannot be measured, they are estimated.

Only the measurement of the mean diameter of the piece of dead wood at the transect intersec-
tion and the measurement of the angle of the piece (deviation from the horizontal) at the transect
intersection are required for the calculation of the horizontal dead wood volume (Böhl and Brändli
2007). The measurement of the length of the dead wood piece is not necessary.
The following characteristics are recorded for each piece cut by a transect:

MID 721 Piece number

Each piece of deadwood recorded is assigned a consecutive number. If a piece of deadwood is
cut several times by a transect, it is given a new number each time. The numbering starts at 1
for each transect and is automatically generated by the recording program.

MID 722 Diameter 1 [cm]

The diameter of the deadwood piece is measured with the calliper at the intersection with the
transect perpendicular to the central axis of the deadwood piece (Figure 24).

MID 723 Diameter 2 [cm]

Since the cross-section of deadwood pieces becomes increasingly uneven in the course of de-
composition, a second diameter measurement is necessary. The second diameter is measured
analogously to the first diameter but orthogonal to it.

Figure 24: Diameter measurement during transect assessment (following Düggelin (2019)).

MID 724 Angle of deadwood piece [degrees]

The probability that a piece of deadwood will be cut by the transect line is related, among other
things, to the angle of inclination that a lying piece of dead wood forms with the horizontal (Figure
25). This must therefore be taken into account in the formula for calculating the deadwood
volume.
For the measurement, the gradient meter is placed on the deadwood piece in the longitudinal
direction at the transect intersection and the angle with the horizontal is read accurately to 1 °.
Attention: Especially with large inclination angles (>50°) it is very important to measure exactly!
The angle can be a maximum of 89°.
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Figure 25: The angle of inclination of the piece of deadwood.

MID 725 Wood type

A distinction is only made between broad-leaved and conifers. If the type of wood can no longer
be determined due to the degree of degradation, enter code 999.

390 Coniferous

800 Broadleaved

999 Can not be determined

MID 726 Decay stage

The decay of deadwood is determined by the knife test at the transect point of intersection on the
upper side of the piece of deadwood, as with standing deadwood. The classes are analougous
to MID 421.

1 Freshwood, green (cambium might still be living).

2 Firm deadwood (Sapless, firm; hard, without sap; the blade can penetrate the material only
slightly parallel to the fibres).

3 Rotten wood (less firm than 2, 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).

4 Mouldering wood (soft; the blade penetrates the material easily in all directions).

5 Mull wood (very loose or powdery; hardly any structure).

MID 727 Time tracking deadwood assessment [dec h]

After completion of the deadwood assessment, the time required is given in decimal hours.
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A Tables for slope corrections

Table A1: Slopecorrection for parts of SP

Inlcination [%] SP 200 m2 SP 500 m2 RC1 10 m2 RC2 20 m2 RC3 50 m2 Deadwood
transect

Radius [m] Slope distance [m]

0 7.98 12.62 1.78 2.52 3.99 16.00

5 7.98 12.62 1.79 2.52 3.99 16.02

10 8.00 12.65 1.79 2.53 4.00 16.08

15 8.02 12.69 1.79 2.54 4.01 16.18

20 8.06 12.74 1.80 2.55 4.03 16.32

25 8.10 12.81 1.81 2.56 4.05 16.49

30 8.15 12.89 1.82 2.58 4.08 16.70

35 8.21 12.99 1.84 2.60 4.11 16.95

40 8.28 13.09 1.85 2.62 4.14 17.23

45 8.36 13.21 1.87 2.64 4.18 17.55

50 8.44 13.34 1.89 2.67 4.22 17.89

55 8.52 13.48 1.91 2.70 4.26 18.26

60 8.62 13.62 1.93 2.72 4.31 18.66

65 8.71 13.78 1.95 2.76 4.36 19.08

70 8.82 13.94 1.97 2.79 4.41 19.53

75 8.92 14.10 1.99 2.82 4.46 20.00

80 9.03 14.28 2.02 2.86 4.51 20.49

85 9.14 14.45 2.04 2.89 4.57 21.00

90 9.25 14.63 2.07 2.93 4.63 21.53

95 9.37 14.82 2.10 2.96 4.69 22.07

100 9.49 15.00 2.12 3.00 4.74 22.63

105 9.61 15.19 2.15 3.04 4.80 23.20

110 9.73 15.38 2.18 3.08 4.86 23.79

115 9.85 15.57 2.20 3.11 4.92 24.38

120 9.97 15.77 2.23 3.15 4.99 24.99

125 10.09 15.96 2.26 3.19 5.05 25.61

130 10.22 16.16 2.28 3.23 5.11 26.24

135 10.34 16.35 2.31 3.27 5.17 26.88

140 10.47 16.55 2.34 3.31 5.23 27.53

145 10.59 16.74 2.37 3.35 5.29 28.18

150 10.71 16.94 2.40 3.39 5.36 28.84

Formula: Ah refers to the horizontal area of the respective plot, α to the inclination in %. The
formula calculates the relative radius for the respective values. The total length of the deadwood
transect is calculated using formula 3.

rs =

√√√√Ah

π

√
1 +

(
α

100

)2
(1)



Table A2: Horizontal distances depending on slope.

Slope distance [m]

Inclination [%] 10 15 20 25 30 35 40 45 50

0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 44.9 49.9

10 10.0 14.9 19.9 24.9 29.9 34.8 39.8 44.8 49.8

15 9.9 14.8 19.8 24.7 29.7 34.6 39.6 44.5 49.4

20 9.8 14.7 19.6 24.5 29.4 34.3 39.2 44.1 49.0

25 9.7 14.6 19.4 24.3 29.1 34.0 38.8 43.7 48.5

30 9.6 14.4 19.2 23.9 28.7 33.5 38.3 43.1 47.9

35 9.4 14.2 18.9 23.6 28.3 33.0 37.8 42.5 47.2

40 9.3 13.9 18.6 23.2 27.9 32.5 37.1 41.8 46.4

45 9.1 13.7 18.2 22.8 27.4 31.9 36.5 41.0 45.6

50 8.9 13.4 17.9 22.4 26.8 31.3 35.8 40.2 44.7

55 8.8 13.1 17.5 21.9 26.3 30.7 35.0 39.4 43.8

60 8.6 12.9 17.1 21.4 25.7 30.0 34.3 38.6 42.9

65 8.4 12.6 16.8 21.0 25.2 29.3 33.5 37.7 41.9

70 8.2 12.3 16.4 20.5 24.6 28.7 32.8 36.9 41.0

75 8.0 12.0 16.0 20.0 24.0 28.0 32.0 36.0 40.0

80 7.8 11.7 15.6 19.5 23.4 27.3 31.2 35.1 39.0

85 7.6 11.4 15.2 19.0 22.9 26.7 30.5 34.3 38.1

90 7.4 11.1 14.9 18.6 22.3 26.0 29.7 33.4 37.2

95 7.2 10.9 14.5 18.1 21.7 25.4 29.0 32.6 36.2

100 7.1 10.6 14.1 17.7 21.2 24.7 28.3 31.8 35.4

105 6.9 10.3 13.8 17.2 20.7 24.1 27.6 31.0 34.5

110 6.7 10.1 13.5 16.8 20.2 23.5 26.9 30.3 33.6

115 6.6 9.8 13.1 16.4 19.7 23.0 26.2 29.5 32.8

120 6.4 9.6 12.8 16.0 19.2 22.4 25.6 28.8 32.0

125 6.2 9.4 12.5 15.6 18.7 21.9 25.0 28.1 31.2

130 6.1 9.1 12.2 15.2 18.3 21.3 24.4 27.4 30.5

135 6.0 8.9 11.9 14.9 17.9 20.8 23.8 26.8 29.8

140 5.8 8.7 11.6 14.5 17.4 20.3 23.2 26.2 29.1

145 5.7 8.5 11.4 14.2 17.0 19.9 22.7 25.5 28.4

150 5.5 8.3 11.1 13.9 16.6 19.4 22.2 25.0 27.7

Formula: dh: Horizontal distance, ds: Slope distance, α: Angle in %.

dh = ds√
1 + ( α

100)2
(2)



Table A3: Slope distances depending on slope angle

Horizontal distance [m]

Inclination [%] 10 15 20 25 30 35 40 45 50

0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

5 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.1 50.1

10 10.0 15.1 20.1 25.1 30.1 35.2 40.2 45.2 50.2

15 10.1 15.2 20.2 25.3 30.3 35.4 40.4 45.5 50.6

20 10.2 15.3 20.4 25.5 30.6 35.7 40.8 45.9 51.0

25 10.3 15.5 20.6 25.8 30.9 36.1 41.2 46.4 51.5

30 10.4 15.7 20.9 26.1 31.3 36.5 41.8 47.0 52.2

35 10.6 15.9 21.2 26.5 31.8 37.1 42.4 47.7 53.0

40 10.8 16.2 21.5 26.9 32.3 37.7 43.1 48.5 53.9

45 11.0 16.4 21.9 27.4 32.9 38.4 43.9 49.3 54.8

50 11.2 16.8 22.4 28.0 33.5 39.1 44.7 50.3 55.9

55 11.4 17.1 22.8 28.5 34.2 39.9 45.7 51.4 57.1

60 11.7 17.5 23.3 29.2 35.0 40.8 46.6 52.5 58.3

65 11.9 17.9 23.9 29.8 35.8 41.7 47.7 53.7 59.6

70 12.2 18.3 24.4 30.5 36.6 42.7 48.8 54.9 61.0

75 12.5 18.8 25.0 31.3 37.5 43.8 50.0 56.3 62.5

80 12.8 19.2 25.6 32.0 38.4 44.8 51.2 57.6 64.0

85 13.1 19.7 26.2 32.8 39.4 45.9 52.5 59.1 65.6

90 13.5 20.2 26.9 33.6 40.4 47.1 53.8 60.5 67.3

95 13.8 20.7 27.6 34.5 41.4 48.3 55.2 62.1 69.0

100 14.1 21.2 28.3 35.4 42.4 49.5 56.6 63.6 70.7

105 14.5 21.8 29.0 36.3 43.5 50.8 58.0 65.3 72.5

110 14.9 22.3 29.7 37.2 44.6 52.0 59.5 66.9 74.3

115 15.2 22.9 30.5 38.1 45.7 53.3 61.0 68.6 76.2

120 15.6 23.4 31.2 39.1 46.9 54.7 62.5 70.3 78.1

125 16.0 24.0 32.0 40.0 48.0 56.0 64.0 72.0 80.0

130 16.4 24.6 32.8 41.0 49.2 57.4 65.6 73.8 82.0

135 16.8 25.2 33.6 42.0 50.4 58.8 67.2 75.6 84.0

140 17.2 25.8 34.4 43.0 51.6 60.2 68.8 77.4 86.0

145 17.6 26.4 35.2 44.0 52.8 61.6 70.5 79.3 88.1

150 18.0 27.0 36.1 45.1 54.1 63.1 72.1 81.1 90.1

Formula: dh: Horizontal distance, ds: Slope distance, α: Angle in %.

ds = dh ∗
√

1 + ( α

100)2 (3)



B Tree species list

Broad-leaved trees

Code Species, german Species, scientific Growth habit

800 Laubholz, Art unbekannt Baum

440 Ahorn, Art unbekannt Acer L. Baum

443 Ahorn, Feld- Acer campestre L. Baum

446 Ahorn, Französischer Acer monspessulanum L. Baum

444 Ahorn, Schneeballblättriger Acer opalus Mill. Baum

442 Ahorn, Spitz- Acer platanoides L. Baum

441 Ahorn, Berg- Acer pseudoplatanus L. Baum

731 Rosskastanie Aesculus hippocastanum L. Baum

490 Erle, Art unbekannt Alnus Mill. Baum

491 Erle, Schwarz- Alnus glutinosa (L.) Gaertn. Baum

492 Erle, Grau- Alnus incana (L.) Moench Baum

470 Birke, Art unbekannt Betula L. Baum

471 Birke, Hänge- Betula pendula Roth Baum

472 Birke, Moor- Betula pubescens Ehrh. Baum

561 Hagebuche Carpinus betulus L. Baum

460 Kastanie, Art unbekannt Castanea Mill. Baum

461 Kastanie, Edel- Castanea sativa Mill. Baum

571 Zürgelbaum Celtis australis L. Baum

410 Buche, Art unbekannt Fagus L. Baum

411 Buche, Rot- (Gewöhnliche) Fagus sylvatica L. Baum

430 Esche, Art unbekannt Fraxinus L. Baum

431 Esche, Europäische Fraxinus excelsior L. Baum

432 Esche, Blumen- Fraxinus ornus L. Baum

481 Nussbaum Juglans regia L. Baum

602 Goldregen, Alpen- Laburnum alpinum (Mill.) Brecht.
et J. Presl

Baum

601 Goldregen Laburnum anagyroides Medik. Baum

581 Hopfenbuche Ostrya carpinifolia Scop. Baum

721 Platane Platanus x hispanica Münchh. Baum

450 Pappel, Art unbekannt Populus L. Baum

451 Pappel, Weiss- Populus alba L. Baum

455 Pappel, Balsam- Populus balsamifera L. Baum

453 Pappel, Schwarz- Populus nigra L. Baum

454 Pappel, Zitter- (Aspe) Populus tremula L. Baum

456 Pappel, Kultur- Populus x canadensis Moench Baum
continued



Code Species, german Species, scientific Growth habit

452 Pappel, Grau- Populus x canescens (Aiton) Sm Baum

520 Kirsche, Zwetschge, Art un-
bekannt

Prunus L. Baum

521 Kirschbaum, Wald- (avium) Prunus avium (L.) L. Baum

420 Eiche, Art unbekannt Quercus L. Baum

424 Eiche, Zerr- Quercus cerris L. Baum

422 Eiche, Trauben- Quercus petraea (Matt.) Liebl. Baum

423 Eiche, Flaum- Quercus pubescens Willd. Baum

421 Eiche, Stiel- Quercus robur L. Baum

425 Eiche, Rot- Quercus rubra L. Baum

701 Robinie Robinia pseudoacacia L. Baum

530 Weide, Art unbekannt Salix L. Baum

532 Weide, Weiss- Salix alba L. Baum

534 Weide, Sal- Salix caprea L. Baum

538 Weide, Bruch- Salix fragilis L. Baum

540 Weide, Purpur- Salix purpurea L. Baum

531 Weide, Korb- Salix viminalis L. Baum

550 Eberesche, Vogelbeere Sorbus L. Baum

551 Mehlbeere Sorbus aria (L.) Crantz Baum

552 Vogelbeere Sorbus aucuparia L. Baum

553 Speierling Sorbus domestica L. Baum

557 Mehlbeere, Breitblättrige Sorbus latifolia Baum

558 Mehlbeere, Mougeots- Sorbus mougeotii Baum

554 Elsbeere Sorbus torminalis (L.) Crantz Baum

556 Vogelbeere, Hybriden- Sorbus x hybrida L. Baum

500 Linde, Art unbekannt Tilia L. Baum

501 Linde, Winter- Tilia cordata Mill. Baum

502 Linde, Sommer- Tilia platyphyllos Scop. Baum

510 Ulme, Art unbekannt Ulmus L. Baum

511 Ulme, Berg- Ulmus glabra Huds. Baum

513 Ulme, Flatter- Ulmus laevis Pall. Baum

512 Ulme, Feld- Ulmus minor Mill. Baum



Coniferous trees

Code Baumart, deutsch Baumart, lateinisch Wuchsform

390 Nadelholz, Art unbekannt

120 Tanne, Art unbekannt Abies Mill. Baum

121 Tanne, Weiss- Abies alba Mill. Baum

160 Lärche, Art unbekannt Larix Mill. Baum

161 Lärche, Europäische Larix decidua Mill. Baum

100 Fichte, Art unbekannt Picea sp. Baum

101 Fichte, Rottanne Picea abies (L.) H. Karst. Baum

140 Föhre, Art unbekannt Pinus L. Baum

144 Arve Pinus cembra L. Baum

142 Föhre, Berg- Pinus mugo Turra ssp. mugo Baum

145 Föhre, Schwarz- Pinus nigra Arnold Baum

147 Strobe, Weymouthsföhre Pinus strobus L. Baum

141 Föhre, Wald- Pinus sylvestris L. Baum

201 Eibe Taxus baccata L. Baum



Exotics

Code Baumart, deutsch Baumart, lateinisch Wuchsform

122 Tanne, Purpur- Abies amabilis (Douglas ex
Loudon) Douglas ex Forbes

Baum

123 Tanne, Balsam- Abies balsamea (L.) Mill. Baum

124 Tanne, Colorado- Abies concolor (Gordon et
Glend.) Lindl. ex Hildebr.

Baum

125 Tanne, Sierra- (Pazifische Weis-
stanne)

Abies concolor Lowiana Grp. Baum

126 Tanne, Momi- Abies firma Siebold et Zucc. Baum

127 Tanne, Küsten- Abies grandis (Dougl. ex D.Don)
Lindl.

Baum

128 Tanne, Nikko- Abies homolepis Siebold et Zucc. Baum

129 Tanne, Nordmanns- Abies nordmanniana (Steven)
Spach

Baum

130 Tanne, Edel- Abies procera Rehder Baum

131 Tanne, Sachalin- Abies sachalinensis (F. Schmidt)
Mast.

Baum

132 Tanne, Veitchs- Abies veitchii Lindl. Baum

761 Götterbaum Ailanthus altissima Baum

476 Birke, Japanische Betula platyphylla var. Japonica
(Miq.) Hara

Baum

211 Zypresse, Rauch- Calocedrus decurrens (Torr.)
Florin

Baum

711 Hickory Carya ovata (Mill.) K. Koch Baum

462 Kastanie, Castanea crenata Castanea crenata Sieb. et Zucc. Baum

468 Kastanien-Hybriden Castanea Mill. X Baum

463 Kastanie, Castanea mollissima Castanea mollissima Blume Baum

221 Zeder, Himalaya- Cedrus deodara (Roxb.) G. Don Baum

751 Katsurabaum Cercidiphyllum japonicum Sieb.
et Zucc.

Baum

231 Scheinzypressen Chamaecyparis Spach. Baum

771 Kampferbaum Cinnamomum camphora Baum

241 Sicheltanne Cryptomeria japonica D. Don. Baum

412 Buche, Fagus orientalis Fagus orientalis Lipsky Baum

433 Esche, Weiss- Fraxinus americana L. Baum

482 Schwarznuss Juglans nigra L. Baum

162 Lärche, Japan- Larix kaempferi (Lamb.) Carrière Baum

163 Lärche, Sumpf- Larix laricina (Du Roi) K. Koch Baum

164 Lärche, Hybrid- Larix x eurolepis Henry Baum

741 Tulpenbaum Liriodendron tulipifera L. Baum
fortgesetzt



Code Baumart, deutsch Baumart, lateinisch Wuchsform

251 Urweltmammutbaum Metasequoia glyptostroboides
Hu et W.C. Cheng

Baum

107 Fichte, Sachalin- Picea glehni (F. Schmidt) Mast.

105 Fichte, Schwarz- Picea mariana (Mill.) Britton,
Sterns et Poggenb.

Baum

102 Fichte, Omorika- Picea omorika (Panc.) Purk. Baum

103 Fichte, Stech- (=Blau-) Picea pungens Engelm. Baum

104 Fichte, Sitka- Picea sitchensis (Bong.) Carrière Baum

153 Kiefer, Banks- Pinus banksiana Lamb. Baum

148 Kiefer, Dreh- Pinus contorta Douglas ex
Loudon

Baum

146 Kiefer, Rumelische Pinus peuce Griseb. Baum

149 Kiefer, Ponderosa- Pinus ponderosa Dougl. ex P. et
C. Lawson

Baum

150 Kiefer, Harz- Pinus resinosa Aiton Baum

151 Kiefer, Pech- Pinus rigida Mill. Baum

152 Kiefer, Tränen- Pinus wallachiana A. B. Jacks. Baum

524 Kirsche, Weichsel- Prunus cerasus L. Baum

181 Douglasie Pseudotsuga menziesii (Mirb.)
Franco

Baum

426 Eiche, Quercus castaneifolia Quercus castaneifolia C.A. Mey. Baum

427 Eiche, Sumpf- Quercus palustris Münchh. Baum

781 Essigbaum Rhus typhina Baum

535 Weide, Asch- Salix cinerea L. Baum

536 Weide, Reif- Salix daphnoides Vill. Baum

537 Weide, Grau- Salix elaeagnos Scop. Baum

539 Weide, Lorbeer- Salix pentandra L. Baum

533 Weide, Mandel- Salix triandra L. ssp. triandra
(Salix amygdalina)

Baum

253 Küstensequoia Sequoia sempervirens (D. Don)
Endl.

Baum

252 Mammutbaum Sequoiadendron giganteum
(Lindl.) Buchholz

Baum

261 Riesenlebensbaum Thuja plicata Donn ex D. Don Baum

271 Hemlockstanne Tsuga heterophylla (Raf.) Sarg. Baum



Shrubs

Code Baumart, deutsch Baumart, lateinisch Wuchsform

493 Erle, Grün- (Alpenerle) Alnus viridis (Chaix) DC Strauch

902 Felsenbirne Amelanchier ovalis Medik. Strauch

903 Berberitze Berberis vulgaris L. Strauch

473 Birke, Strauch- Betula humilis Schrank Strauch

474 Birke, Zwerg- Betula nana L. Strauch

936 Sommerflieder Buddleia sp. Strauch

904 Buchs Buxus sempervirens L. Strauch

937 Zwergpalme Chamaerops humilis Strauch

911 Waldrebe Clematis vitalba L. Strauch

912 Kornelkirsche Cornus mas L. Strauch

913 Hartriegel Cornus sanguinea L. Strauch

901 Hasel Corylus avellana L. Strauch

938 Perückenstrauch Cotinus coggygria Strauch

914 Zwergmispel, Gemeine Cotoneaster integerrimus Medik. Strauch

915 Zwergmispel, Filzige Cotoneaster tomentosus (Guss.)
K. Koch

Strauch

916 Weissdorn, Gemeiner Crataegus laevigata (Poir) DC. Strauch

917 Weissdorn, Eingriffliger Crataegus monogyna Jacq. Strauch

939 Weissdorn, Art unbekannt Crateagus sp. Strauch

908 Besenginster Cytis scoparius ssp. scoparius Strauch

907 Ginster Cytisus Desf. Strauch

918 Pfaffenhütchen, Gemeines Evonymus europaeus L. Strauch

919 Pfaffenhütchen, Alpen- Evonymus latifolius (L.) Mill. Strauch

940 Feige, Echte Ficus carica Strauch

930 Faulbaum Frangula alnus Mill. Strauch

920 Efeu Hedera helix L. Strauch

921 Sanddorn Hippophae rhamnoides L.

591 Stechpalme Ilex aquifolium L. Strauch

191 Wacholder, Gemeiner Juniperus communis L. Strauch

922 Wachholder, Zwerg- Juniperus communis ssp. alpina
(Suter) Celak.

Strauch

923 Sevibaum Juniperus sabina L. Strauch

924 Liguster Ligustrum vulgare L. Strauch

925 Geissblatt, Alpen- Lonicera alpigena L. Strauch

926 Geissblatt, Blaues Lonicera caerulea L. Strauch

927 Geissblatt, Schwarzes Lonicera nigra L. Strauch

928 Geissblatt, Windendes Lonicera periclymenum L. Strauch
fortgesetzt



Code Baumart, deutsch Baumart, lateinisch Wuchsform

929 Geissblatt, Gemeines Lonicera xylosteum L. Strauch

611 Wildapfel Malus sylvestris (L.) Mill. Strauch

631 Mispel Mespilus germanica L. Strauch

143 Föhre, Leg- Pinus mugo Turra ssp. pumilio
(Haenke) Franco

Strauch

525 Kirsche, Felsen- Prunus mahaleb L. Strauch

522 Kirsche, Trauben- Prunus padus L. Strauch

526 Kirsche, Amerikanische Trauben- Prunus serotina Ehrh. Strauch

523 Schwarzdorn Prunus spinosa L. Strauch

621 Holzbirne Pyrus pyraster Burgsd. Strauch

931 Kreuzdorn, Alpen- Rhamnus alpina L. Strauch

932 Kreuzdorn, Purgier- Rhamnus cathartica L. Strauch

933 Kreuzdorn, Zwerg- Rhamnus pumila Turra Strauch

934 Kreuzdorn, Felsen- Rhamnus saxatilis Jacq. Strauch

942 Johannisbeeren Ribes sp. Strauch

935 Rose Rosa spec. Strauch

905 Holunder, Schwarzer Sambucus nigra L. Strauch

906 Holunder, Roter Sambucus racemosa L. Strauch

555 Eberesche, Zwerg- Sorbus chamaemespilus (L.)
Crantz

Strauch

943 Pimpernuss Staphylea pinnata Strauch

909 Schneeball, Wolliger Viburnum lantana L. Strauch

910 Schneeball, Gemeiner Viburnum opulus L. Strauch



C List of material

Documents

• Writing material

• Map with SPs and fix points

• Detailed plans

• Recording instructions (this document)

• Operating instructions for devices

Recording equipment / Measuring devices

• 1 First-aid kit

• 2 Backpacks

• 2 Work vests

• 1 Calliper, Length 60 cm, Intervals of 1 cm (alternatively also mm).

• 1 Inclinometer Suunto

• 1 Compass Suunto

• 1 Wyssen compass, 400 gon

• 1 Tripod

• 1 Sinker for Tripod

• 1 GPS Garmin

• 1 GPS Trimble Geo 7x (1 device for 2 measuring teams)

• 1 Vertex with transponder

• Spare batteries for Vertex/Transponder and GPS

• 1 One-man measuring tape, 20 m

• 1 Circumference measuring tape

• 1 Swiss knife with folding protection

• 1 Measuring tape 50 m

• 2 Double meter

• 1 Marking knife

• 1 Digital camera

• 1 Calculator

• 2 Jalons, 2 m



• O-Profile for SPC markings

• T-Profile for SSPC markings

• 1 club hammer

• 1 metal detector (in subsequent campaigns)

• 1 Criterion RD 1000



D Unnumbered attributes and entities in OpenForis

The following two tables D7 and D8 describe attributes and entities that appear in the application
used for field recording, but are not numbered and therefore not described in the main body of
the manual.

Table D7: Unnumbered attributes in OpenForis. element = attribute type, name = attribute
name in OpenForis configuration, type = information type from field [information (info for user);
technical (technical attribute, needed for logic of field application); error (warning for user)],
calculated = calculated field (yes, no), hidden = attribute invisible for user (yes, no), export =
data of attribute exported (yes, no), description = description of the attribute content.

element name type calculated hidden export description

text previous_plot_remark information yes no no information for field crew about
previous plot remarks

number previous_preset_markings information yes no no information for field crew about
number of plot center markings

number marking_id technical yes no yes marking-ID of plot center, currently
not used as primary key

coordinate coordinates_preset_data technical no no yes (export
forced by OF)

gets coordinates from preset data
(if available); allows corrections

number last_tree_id technical yes yes no last tree-ID in preset data; used for
calculating IDs of new trees

number max_tree_id_cal technical yes yes no biggest tree-ID in current survey;
used for calculating IDs of new
trees

number new_tree_num technical yes no no numeric representation of
‘mid_400_new_tt‘ (Boolean);
used to calculate ‘to-
tal_number_new_trees‘

code tree_id technical no yes yes (export
forced by OF)

relevant for selecting tree-ID from
preset data

text previous_tree_remark information yes no no information for field crew about
previous tree remarks

number azimuth_set technical no no yes (export
forced by OF)

gets azimuth from preset data (if
available); allows corrections

number distance_set technical no no yes (export
forced by OF)

gets distance from preset data (if
available); allows corrections

number inclination_spc_tree_set technical no no yes (export
forced by OF)

gets inclination from preset data (if
available); allows corrections

code previous_tree_status information yes no no information for field crew about
previous tree status

text stump_not_assessed error yes yes no shows an error-message that
stump is not assessed in stump
inventory; disappears when stump
is assessed

code previous_tree_species information yes no no information for field crew about
previous tree species

number previous_dbh information yes no no information for field crew about
previous DBH

number tree_id_verify information yes no no information for field crew to check
ID of current tree

boolean stumps_present technical no no yes (export
forced by OF)

checkbox to deactivate the stump
inventory

text error_tree_assessed error yes no no shows an error-message that
stump of respective tree-ID is
already assessed in stump inven-
tory; this feature is an additional
warning to prevent duplicate
assessment of trees

number total_number_trees information yes no yes information about the number of
tally trees assessed in the current
inventory

number total_number_new_trees information yes no yes information about the number of
new tally trees assessed in the cur-
rent inventory

continued



element name type calculated hidden export description
text warning_preset_trees error yes no no shows an error-message if not all

trees from the preset data are as-
sessed in the current inventory;
disappears when all tally trees in
the preset data are assessed

number total_number_trees_stump information yes no yes information about the number of
tally trees assessed in the cur-
rent inventory fulfilling the "stump-
criterion"

number total_number_stumps_tt information yes no yes information about the number of
stumps assessed in the current in-
ventory

text warning_stump_inventory error yes no no shows an error-message if not all
tally trees from the preset data ful-
filling the «stump-criterion» are as-
sessed in the current inventory;
disappears when all tally trees ful-
filling the "stump-criterion" in the
current inventory are assessed

number previous_preset_markings_sscp information yes no no information for field crew about
number of subplot center markings

number marking_mp_id technical yes no yes marking-ID of subplot center, cur-
rently not used as primary key

number radius_horizontal_rc1 technical no no yes standard-radius of horizontal circle
1; allows manual changes

number radius_horizontal_rc2 technical no no yes standard-radius of horizontal circle
2; allows manual changes

number radius_horizontal_rc3 technical no no yes standard-radius of horizontal circle
3; allows manual changes

number rad_rc1 information yes no yes effective, inclination-corrected ra-
dius of circle 1; shown for the as-
sessment of soil-composition and
vegetation-competition

number soil_composition_sum information yes no yes calculates the total percentage of
soil coverage

text soil_composition_warning error yes no no shows an error-message if
soil_composition_sum does
not equal 100%; disappears when
soil_composition_sum = 100

text warning_plot_incomplete error yes no no shows an error-message if either
tally tree inventory, stump inven-
tory, regeneration assessment, or
deadwood assessment is incom-
plete; disappears if all are com-
pleted

boolean plot_complete technical no no yes (export
forced by OF)

checkbox to confirm the comple-
tion of the inventory on the current
plot

Table D8: Unnumbered entities in OpenForis. element = attribute type, name = attribute name
in OpenForis configuration, description = description of the attribute content.

element name description

entity reserve base information for inventory on current plot; can be prepared in
the office

entity team_sampling_decision initiation of assessment in the field
entity boundaries boundaries, if mid_121_assessment_sp = 2 (i.e. partial assess-

ment)
entity markings marking of SPC
entity markings/markings location of markings of SPC
entity gps geo-location and GPS-information of SPC
entity photographs photographs around SPC
entity plot_surroundings information about the plot surroundings
entity root_plate root-plate assessment
entity tree tally tree inventory
entity tree/geo_data geo-location of tally tree
entity tree/tree_status is tree found and alive and further information about status
entity tree/additional_information_dead_trees additional status information for dead trees
entity tree/general_information_tree general information for tally trees

continued



element name description
entity tree/growth_form_tt_alive information about growth-form of living tally trees
entity tree/habitat_structure_frm FRM habitat structures
entity tree/habitat_structure_lfi LFI habitat structures
entity tree/habitat_structure_lfi_trees_alive LFI habitat structures for living trees
entity tree/habitat_structure_lfi_trees_alive/tree_damage damage information for living trees
entity tree/tariff_tree_assessment tariff tree assessment of tally trees
entity stump_inventory stump inventory
entity summary_tree_inventory summary information for tally tree inventory
entity regeneration_assessment regeneration assessment
entity regeneration_assessment/subplot subplot information in regeneration assessment
entity regeneration_assessment/subplot/markings_subplot_center location of markings of SSPC
entity regeneration_assessment/soil_composition_rc1 soil composition of circle 1
entity regeneration_assessment/competition vegetation competition in circle 1
entity regeneration_assessment/regeneration actual regeneration assessment
entity regeneration_assessment/regeneration/rc1 assessment in circle 1
entity regeneration_assessment/regeneration/rc2 assessment in circle 2
entity regeneration_assessment/regeneration/rc3 assessment in circle 3
entity deadwood_transect deadwood assessment
entity deadwood_transect/deadwood_piece measurements of deadwood pieces
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