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1. Overview

This Detailed Work Description serves as an Appendix to the WILDCARD Workpackage 2
(WP2) Service Contract on dendrometric data deliveries from external partners
(institutions/research groups outside of the WILDCARD project), hereinafter the Contractors.
This contract regulates the access to pre-processed dendrometric and biodiversity data on
unmanaged forests from the Contractor to the WILDCARD project, hereinafter the Client and
Data-holding institution. The Detailed Work Description then specifies requirements and
workflow of external data deliveries provided under the Service Contract, including minimal
data requirements, process and steps of data delivery, required data formatting and passing
basic data consistency checks.

This guideline also describes how spatial and (multi-)temporal data on woody stems are being
collected, put together and harmonised as much as possible across different sampling
approaches. The unifying concept of all collected dendrometric data is that woody stems
above a size-specific measurement threshold (mostly diameter at breast height, DBH) are at
least once or repeatedly measured for size and for status (at least alive/dead) and identified
to species.

Further, this document specifies how and in what format biodiversity data should be delivered
to the Client (Section 6).

We expect the inventories to follow widely varying methodologies specific to countries, regions
and research institutes. Therefore, the Contractor is obliged to closely follow instructions given
here and in the Data Template, thus providing the Client and the Data-holding institution with
all necessary information to understand and harmonise the delivered data.
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2. Terms, definitions and data requirements

2.1 Site

In the context of the WP2 of the WILDCARD project, a SITE is defined as a relatively
homogenous study area in terms of EEA European Forest Type categories, soil water and
nutrient class, and time since abandonment (TSA). The site may consist of one or more plots
(Fig. 1). The definition of a (quasi-)homogenous site should be achievable based on the
existing dataset of the Contractors. Additional field mapping and refinement are not
anticipated; therefore, limited internal variability in site conditions is acceptable.

This line separates the This line indicates the border of the Site A [Site B [Site C
part of the reserve that Sarest reserve

was abandoned in 1930 Institute FVA-BV [FVA-BV [FVA-BV

from the part
abandoned in 1995 res_ID_institute 37 37 37

|Aligaier |Allgaier [Allgaier

reserve_name . . .
WILDCARD site B " EEEEER] Riedle |Riedle [Riedle
WILDCARD site A abandoned: 1995 00000000 WILDCARD_sub_ID| 1 2 3
. soil: dry/rich eecceccee
ab_aI":O'}efi-hm" s 060606 00® soil class Dryirich[Dryirich|Wetirich
soil: dry/ric
Small sampling /.'. oje ¢ oj0 o year
o0 o0 000 1930 1995 1995
edoooos .'\ plots CRCNC] CRCI] ) of abandonment
Statisticalinventoryof o & 5000 Gietzl e e ele e eleoe
site A via small e e e ‘p e e 0
sampling plots \. o0 Inventory type (LPI - large plot inventory or SPI -
PRPrS Large plot inventory of sampling plots inventory) can differ within one site.
site B » Also, year of inventory can be different within one
000 e.g., core sampling site. A site is a piece of land within protected forest
L Small sampling & area with specific time since abandonment or soil
o000

[ ] plots of site C conditions. In this example all plots (small or large) of
\ - one colour belong to one site according to the
g WILDCARD site C definition of a site in WILDCARD.
abandoned = 1995

e.g., core sampling area
(g pling area) soil: wet/rich

Large I]7|0t inventory This line separates the
(complete t!'ee wet part of the reserve
sensus) of site C from the dry part

Figure 1. Definition of the SITE and its labelling in the WILDCARD Metadata table.

2.2 TSA

Time Since Abandonment (TSA) is the time in years after abandonment of forest management
at the particular forest site. In terms of dendrometric data analysis, TSA is the time in years
between the year of abandonment and the year of tree census/ forest inventory. If the year of
abandonment is not known, the year of reserve designation may be used as a proxy.

2.3 Proforestation

Proforestation is defined as the cessation of forest management to allow spontaneous
development (Kun et al., 2020; Moomaw et al., 2019)
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2.4 Minimum dendrometric data requirements

The following standards have been defined for the use of dendrometric data in the WILDCARD
project:

1. Dendrometric data have been collected on permanent plots in strictly unmanaged,
old-growth or primary forests. At least one (but preferably more) tree census is
available. Either one or several large (= 0.5 ha) or multiple (n = 5) small sample plots
(= 500 m?) have been set up within one site. A single measurement (tree census/
inventory) is acceptable as long as the plot location can be re-identified in the field
and thus re-measured.

2. For each site, information on time since abandonment (TSA), European Forest
Type, and soil water and nutrient class is available.

3. Individual trees/stems and deadwood objects have been measured. For each object,
information on species (or genus; for deadwood: broadleaved/coniferous and decay
class), diameter, length/height (sub-sample possible) and basic status (alive/dead) is
available. If deadwood has not been measured on the level of individual objects
(stems/pieces), a plot-level estimates of CWD volume/biomass is also permissible,
assuming the method of the estimate is documented and provided as metadata along
with the data delivery. In very exceptional cases (agreed on all sides before signing
the Service Contract), information on deadwood/CWD volume/biomass may be based
on simplified estimates at the site level.

3. Detailed work description

3.1 Steps for dendrometric data access/delivery

e Step 1: Signing the Service Contract

o Step 2: Update/completion of the WILDCARD Site Metadata Table

e Step 3: Formatting (pre-processing) the dendrometric data according to the Data
Template

e Step 4: Pilot data consistency check (on pilot data)

e Step 5: Pilot data delivery

e Step 6: Data consistency check (full dataset)

e Step 7: Full data delivery

e Step 8: Database upload and database data query tests

e Step 9: Final data approval

3.2 General approach to data harmonization

This European-wide dendrometric data harmonization stands on 3 pillars: i) basic pre-
harmonization on the side of the Contractor — following the data template provided by the
Client; ii) internal data harmonization by the Data-holding institution at various stages
throughout the data delivery process, such as after the pilot data delivery and after the full
data delivery and iii) extensive data documentation for each data delivery (metadata).

7
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Metadata should be integral part of each dendrometric data delivery, and they will be integral
part of the final relational database. Especially the first and the third pillars are important in
terms of this work description.

To gather and harmonise data collected in different countries and maintained in different
languages using various methodological approaches and different hierarchical levels of
inventory (site, plot, tree/stem and coarse woody debris) is an extremely challenging task. To
achieve this in an efficient manner, pre-processing of the data must be conducted by the
Contractor before submission. This includes translation of data fields and values into English
and using prescribed labelling and formatting at least for a set of basic attributes. For this
purpose, a Data Template has been created, which the Contractor should follow as closely as
possible.

The Data template serves as a guideline, detailing the types of data required and how they
should be structured. It was designed to be as robust as possible to accommodate a variety
of methodologies and data structuring options. Individual data attributes are described there
in detail and illustrated with examples for each hierarchical level (site, plot, stem, and coarse
woody debris). The data template describes in particular:

e data format and file names and format (DATA_FORMAT sheet)
o site-level data on sampling strategies (DESIGN data sheet),

e plot-level data (PLOT data sheet),

o tree/stem-level data (STANDING and LYING data sheets),

e CWD data (CWD data sheet).

The Contractor is asked to prepare each of the five data sheets as a separate .txt data file. It
is preferred that all sites are grouped into a single data file (many-to-one) for each of the five
data types (DESIGN, PLOTS, STANDING, LYING and CWD). If it is easier for the Contractor
to dedicate one data file to each site (one-to-one), this is also acceptable. The Contractors
should title their data files according to the “Data File Title” section of the respective data sheet
in the Data Template, as well as the section 4.1 of this document.

3.3 WILDCARD Site Metadata Table

3.3.1 Updating the Metadata Table

Every data delivery starts with an update and completion of the WILDCARD Site Metadata
Table, which is based on the Metadata table of EuFoRla. Firstly, definition of the SITE in the
WILDCARD Site Metadata Table and in the Dendrometric Data Delivery must be identical(!).
The definition and description of sites starts with the definition of the institute, institute-specific
study area ID (res_ID_inst), study area name (reserve_name) and WILDCARD-specific site
ID (WILDCARD_sub_ID). They are listed as columns C, D, E, and F. Each site has strictly one
row in the WILDCARD Site Metadata Table, related purely to environmental conditions of the
site (but not methodological specifics of data collection). Thus, if in the metadata table of
EuFoRla one site had multiple lines related to different plots or inventory years, these should
be merged in one line. On the contrary if one EUFoRIa reserve is composed of different sites
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sensu WILDCARD, it should be split in multiple lines, one per site (see Fig. 2). Other site
information, especially the columns related to year of abandonment, inventory years, soil water
and soil nutrient class, EEA Forest Type, latitude/longitude and availability of other data than
dendrometric (e.g. LIDAR, or data on biodiversity of selected guilds) should also be updated
and edited. This must be completed for all sites. Before delivery, the data should include all
sites listed in the Metadata table and vice-versa — all sites (according to WILDCARD definition)
in the data delivery should be listed as one row in the Site Metadata Table (relation 1:1).

3.3.2 Site Coding

When updating and completing the WILDCARD Site Metadata Table - if there is more than
one combination of forest type, soil class and TSA in the study area (typically a forest reserve
that is large enough to encompass multiple forest types, soil classes or management
histories), it is necessary to assign a unique WILDCARD_sub_ID to each such combination,
but label them with the same res_ID_inst. This site coding ensures that a study area defined
by one res_ID_inst can consist of multiple sites (homogenous in terms of EEA Forest Type,
soil class and TSA), each with a unique WILDCARD_sub_ID (see Fig. 1 and 2).

C 0 £ F o
I institute res_ID_inst reserve_name WILDCARD sub_ID confirmed_HIS_TSAclass confirmed_HIS_fortype

FVA-BW 37 Alligaier Riedle 1093 60-100 -
FVA-BW 37 Aligaler Riedle 1094 0-30 -

Figure 2. Definition of two sites within one reserve due to the difference in TSA. The two rows of the WILDCARD
Metadata table differ in TSA and therefore in (and only in) the WILDCARD_sub_ID.

If there is only one combination of forest type, soil class and TSA in the study area, the site
definition fully overlaps with the definition of the study area (usually a reserve), i.e. study area
= site. In such cases, do not assign a WILDCARD_sub_ID to the site (enter “NA”).

Again, it is crucial that the site identification data attributes (institute, res_ID inst,
reserve_name and WILDCARD _sub_ID) MUST be filled identically in the Site Metadata Table
and in the dendrometric data delivery (there as institute, SITE_ID, SITE_NAME and
WILDCARD_sub_ID, respectively). It is the Contractor, who assigns study areas and sites
with res_ID_inst, reserve_name and WILDCARD_sub_ID in the WILDCARD Site Metadata
Table and ensures they match with SITE_ID, SITE_NAME and WILDCARD _sub_ID in the
data delivery.

Use of “Umlauts” and other special characters (&, z, i) must be avoided, both in the Site
Metadata Table and in the dendrometric data delivery. This can be done by using analogical
letters without special characters, or phonetic transcriptions. It is crucial to have the transcript
of site names identical in the Site Metadata table and dendrometric data delivery.
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3.4 Description of Data Template

An important feature of the data template is that it was designed to facilitate the structuring of
data from the two main types of forest inventories: large plot inventories (LPI) and sampling
plot inventories (SPI). The former involves sampling trees on large-scale plots, as illustrated
by e.g. the ForestGEO global network of permanent forest plots (https://forestgeo.si.edu/). The
latter takes the approach of sampling trees on multiple small-scale plots. National forest
inventory programs are good examples of this approach (e.g.
https://research.fs.usda.gov/programs/nfi#overview).

3.4.1 DATA _FORMAT sheet

This sheet predefines data formatting of provided data fields and specifies format of files
submitted by the Contractor. The data fields for plots and standing and lying stems are divided
into BASIC and EXTENDED attributes. BASIC attributes are mandatory andshould be
provided if measured in the field. Basic attributes further distinguish among strictly defined
format (marked in grey — Tables 2-4) and user-defined format (marked in ochre — Tables 2-4).
With the user-defined columns, the Contractor should use only the format that is relevant to
their data and ignore the columns referring to other possible formats. EXTENDED attributes
(marked in pale blue — Tables 2-4) may be added to data submission if they are related to plot
topographic characteristics and the characteristics of the tree status, mortality mode and tree-
related microhabitats.

10
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3.4.2 DESIGN sheet

This data table aggregates site-level information on inventory design for each site and
inventory year combination, providing site summaries of inventory design(s). The table
describes the inventory strategy (LPI, SPI or combination), target woody structures (tally
trees/sampled population), spatial definition of plots and sites, and others. Opposed to the
plot-level ‘PLOTS data table’ with one LPI or SPI plot per each row (one-to-one), this data
table groups all plots with the same characteristics for each site and inventory year
combination into one row (many-to-one = all plots of the same data collection design in a given
inventory year are in one row). To list and describe individual plots for each site and inventory
year combination, please use the PLOTS data sheet instead.

Table 1. Attributes of the DESIGN data table.

Attribute name

Attribute description

Institute-specific reserve ID from the WILDCARD Metadata table

SITE_ID (res_ID_inst). If the site is not in the WILDCARD Metadata table yet, please
set up a new row for the site in the metadata table first.
SITE_NAME Site name from the WILDCARD Metadata table (reserve_name). Please

avoid special characters such as ", ’, 7, or 3.

WILDCARD_sub_ID

WILDCARD_sub_|ID divides the reserve into parts that are

homogenous in the combination of FT, TSA and soil-class (corresponds to
the WILDCARD_sub_ID from the WILDCARD Metadata table). Fill in NA if
not relevant.

INVENTORY_YEAR

Nominal inventory year.

INVENTORY_TYPE

Either large plot inventory (LPI) or sampling plot inventory (SPI).

PLOTS_LIST

Complete list of sampled LPI_IDs or SPI_IDs with the following inventory
design, target woody structures and spatial definition listed as a string. Please

use “;” as a separator between ID's.

Plots that were not sampled due to specific reasons (lost, inaccessible,
destroyed by machinery, lack of resources) should not be listed here (but see
PLOT_SAMPLED in the PLOTS sheet for clarity).

For sites with multiple plots, each line in this data table represents a group of
plots with the same characteristics (e.g. circle radiuses, DBH thresholds)

CIRCLE_NO

Applicable only to SPI. For instance, if the plot (SPI) is composed of three
sub-circles, fill in 7 for the largest sub-circle, 2 for the middle-sized sub-circle,
and 3 for the smallest sub-circle.

For single-circle plots, fill in 1. If single-circle plots have multiple radii within a
site, also fill in 1. Fill in NA for LPI.

CIRCLE_RADIUS

Applicable only to SPI. Sub-circle or circle radius in meters. Fill in NA for LPI.

CIRCLE_AZIMUTH

Applicable only to SPI with plots composed of multiple sub-circles.

It represents the angular coordinate (azimuth) for the center of the appropriate
sub-circle from the center of the sampling plot

Fill in O for plots with concentric sub-circles and plots with only one circle. Fill
in NA for LPI.

CIRCLE_DISTANCE

Applicable only to SPI with plots composed of multiple sub-circles.

It represents the radial coordinate (horizontal distance) for the center of the
appropriate sub-circle from the center of the sampling plot.

11
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Fill in O for plots with concentric sub-circles and for single-circle plots. Fill in
NA for LPI.

POM_MARK

Point of diameter measurement is marked (Y) or not marked (N) on alive tree
stems.

STANDING_ALIVE_T
HRESHOLD

DBH measurement threshold above which alive standing woody stems were
recorded (threshold DBH >= X).

For the SPI plots with multiple sub-circles, DBH measurement thresholds are
often specific to each sub-circle number (CIRCLE_NO).

STANDING_DEAD_T
HRESHOLD

DBH measurement threshold above which dead standing woody stems were
recorded (threshold DBH >= X).

For the SPI plots with multiple sub-circles, DBH measurement thresholds are
often specific to each sub-circle number (CIRCLE_NO).

LYING_ALIVE_THRE
SHOLD

DBH measurement threshold above which alive lying woody stems were
recorded (threshold DBH >= X).

LYING_DEAD_THRE
SHOLD

DBH measurement threshold above which dead lying woody stems were
recorded (threshold DBH >= X).

For dead stem fragments (pieces), measurement threshold is defined as
diameter of the lower end of the piece in centimeters (D1; see
Lying_metadata for details).

SPECIES_POOL

It indicates if All Woody Species (AWS) or All Tree Species (ATS) were
recorded.

For specific cases, use the "OTHER" attribute to define which species were
or were not recorded.

LIS_CWD

It indicates if coarse woody debris (CWD) other than dead standing and lying
stems (e.g. tree branches, broken tops) was (Y) or was not recorded (N).

The method used can be the line intersect sampling (LIS) or other. Please
provide methodology - your sampling protocol. CWD data are listed in the
CWD sheet.

BOUNDARY

It defines the geometry of site boundaries and LPI plot boundaries. If possible,
fill in as a well-known text geometry (WKT).

e.g. type Polygon for site boundary or one LPI plot, MultiPolygon for site
boundary + one or multiple LIP plots. Alternatively, please provide shapefiles.

STEM_COORD_REF
_POINT

Define the reference point for measuring coordinates or azimuth with distance
of the standing tree.

It can be either the center of the stem base (SBC) or stem center at breast
height (BHC).

EPSG_CODE

EPSG code of the reference coordinate system. Preferably, use a single
EPSG code for the spatial definition of sites, plots and standing/lying stems.

If you use different EPSG codes for e.g. site boundary and tree stems, please
clarify this in the "OTHER" attribute.

OTHER

Provide any other important details about your inventory design beyond what
is mentioned above.

ACKNOWLEDGEME
NT

The statement of acknowledgement. For instance, you can state how you
need your institute, other authorities and grant/funding agencies to be
acknowledged when using data from a respective inventory. Fill in NA if not
relevant.

12
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3.4.2 PLOTS sheet

This data table describes the plot-level data by recording the plot-site relationship, plot ID,
coordinates and possibly also several topographic characteristics such as slope, exposition
and elevation. Each SPI and LPI plot must be uniquely described, resulting in one row per
plot. In contrast to the site-level DESIGN data table grouping all LPI or SPI plots of the same
data collection design in a given inventory year into one row (many-to-one), this data table

lists and describes individual plots for each site and inventory year combination.

Table 2. Attributes of the PLOTS data table.

Attribute name Attribute description
BASIC attributes Attributes of strictly defined format are in grey fields
Institute-specific reserve ID from the WILDCARD Metadata table
SITE_ID (res_ID_inst). If the site is not in the WILDCARD Metadata table yet,
please set up a new row for the site in the metadata table first.
SITE_NAME Site name from the WILDCARD Metadata table (reserve_name). Avoid

special characters suchas *, *, 7, or B.

WILDCARD_sub_ID

INVENTORY_YEAR

Year of reserve declaration or abandonment, forest type, and soil class
can sometimes vary within a study area.

If so, this WILDCARD_sub_ID then divides the site/reserve into the
parts homogenous in terms of FT, TSA and soil-class (sensu
WILDCARD).

Nominal inventory year.

LPI_ID

Plot ID in Large plot inventory (LPI).

SPI_ID Plot ID in Sampling plot inventory (SPI).
Applicable only to SPI. For instance, if the plot (SPI) is composed of
three sub-circles, fill in 7 for the largest sub-circle, 2 for the middle-sized
sub-circle, and 3 for the smallest sub-circle.

CIRCLE_NO

CIRCLE_RADIUS

For single-circle plots, fill in 7. If single-circle plots have multiple radii
within a site, fill in 7 and specify this size difference in
CIRCLE_RADIUS. Fill in NA for LPI.

Applicable only to SPI. Sub-circle or circle radius in meters. Fill in NA for
LPI.

PLOT_SAMPLED

The plot was sampled (Y) or not sampled (N) in a respective inventory
year. Some plots may not be sampled for specific reasons (lost,
inaccessible, destroyed by machinery, lack of resources).

SAMPLED_AREA

The sampled area of a plot [in squared meters]. In some cases, it can
be smaller than the total area for specific reasons (e.g. road crossing
the plot, partly inaccessible).

In the case of SPI provide area for each different CIRCLE_NO.

CONSISTENT_ID_STA
NDING

The identification numbers of standing stems from the previous
inventory year were completely (Y), partly (P) re-identified or were not
re-identified (N).

If you chose P, specify in the STANDING sheet which stems could not
be re-identified and were assigned new IDs.

For single-inventory sites and the first (oldest) inventories, fill in NA.

13
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CONSISTENT_ID_LYIN

G

OTHER

The identification numbers of lying stems from the previous inventory
year were completely (Y), partly (P) re-identified or were not re-identified
(N).

If you chose P, specify in the LYING sheet which stems could not be re-
identified and were assigned new IDs.

For single-inventory sites and the first (oldest) inventories, fill in NA.

Provide any other important details about the plot-level data beyond
what is mentioned above.

USER-DEFINED
attributes

Use the attributes relevant to your data and ignore the rest.

COORDINATES

Document selected format in DESIGN table and/or in
BASIC_metadata.txt file.

X coordinate (easting) of the center of the SPI plot. Coordinate system
(EPSG code) used is specified in DESIGN sheet. If using WSG 84
(EPSG code 4326), use decimal format with precision up to centimeters.

Y coordinate (northing) of the center of the SPI plot. Coordinate system
(EPSG code) used is specified in DESIGN sheet. If using WSG 84
(EPSG code 4326), use decimal format with precision up to centimeters.

Z coordinate (elevation) in meters.

WKT_GEOM

EXTENDED attributes

(examples).

For SPI, it is possible to fill in the coordinates of SPI plot centers as
well-known text (WKT) point geometry
(https://en.wikipedia.org/wiki/\Well-

known_text representation_of geometry).

For LPI, enter the coordinates of the LPI plot boundaries as WKT
polygon geometry.

Provide your definitions in EXTENDED_metadata.txt file.

SLOPE

Mean inclination of the plot in degrees®. For LPI, it can be a range of
inclinations (min, max) - feel free to add appropriate data field - for
Extended attributes, this is possible (but always provide unambiguous
description of the attribute in appropriate metadata file).

TOPO

Topography. Type of terrain (plateau, crest, upper, middle, lower slope,
valley, valley head, level). Use of range of pre-defined values only
(ENUM data type) if possible.

EXPO

Exposure to eight cardinal points (N, NW, W, SW etc.). Can be also
azimuth in degrees - depends on your data (please always describe in
appropriate metadata file). For LPI more exposures can be listed.

ELEV_CENTER

Elevation of the plot centre above sea level in meters.

ELEV_RANGE

Range of elevation (min, max). Applicable only for LPI.

14
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3.4.3 STANDING sheet

This data table is designed to characterize alive and dead STANDING stems on a particular
site, LPI or SPI, qualitative and quantitative attributes of each individual stem. In case when
the standing stem was measured in several inventories, the records are listed for each
inventory on a separate row. These are divided into Basic strictly defined grey attributes
(columns of the Data Template), where missing values are filled in as "NA"; ochre attributes,
where unused variants need to be deleted; and Extended attributes (pale blue). Extended
attributes are provided only if available. Each Contractor should clearly describe the
methodology for measuring standing trees on their own research areas in the

Standing_metadata.txt file.

Table 3. Attributes of the STANDING data table

Attribute name Attribute variant Attribute description
BASIC attributes:
Institute-specific reserve ID from the WILDCARD
SITE_ID Metadata table (res_ID_inst).

WILDCARD_sub_ID

Corresponds to the WILDCARD_sub_ID in tables
DESIGN, PLOTS and WILDCARD Metadata table.

Indicates the geographical location of the tree (point)
within the area of WILDCARD _sub_ID polygon (site
Boundary).

LPI_ID

ID of LPI within the site, in which the tree belongs to.

SPI_ID

ID of SPI within the site, in which the tree belongs to.
Trees which are recorded both in LPI and SPI (overlap
of plots) will have ID filled in both columns.

TREE_ID

Tree ID serves as a unique identifier of the tree
individual in the site/plot from the database perspective.
A tree may have one or more stems.

STEM_ID

Stem ID serves for identification for individual stems
within one tree, separated up to a height of 1.3 meters.

INVENTORY_YEAR

Calendar year when tree census / forest inventory was
conducted.

CONSISTENT_ID

The indentification number of standing stems from the
previous inventory year were reidentified (Y) or were not
reidentified (N).

For single-inventory sites and the first (oldest)
inventories, fill in NA.

STATUS LIFE

Life can be in the form of Alive (A) or Dead (D).

POSITION

Position of the stem can be only Standing (S) in this
table.

INTEGRITY

Integrity of the stem can be only Complete (C) or
Fragmented (F). When more values are presented,
group them into these two.

HEIGHT

Measured height of the stem in meters with one
decimal place. Provide sampling approach for
measuring heights (for example: representative
sample, highest trees, fragmented trees, etc.)
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DATE

Date of measurement of a particular stem (format yyyy-
mm-dd).

USER-DEFINED
attributes

Use the attributes relevant to your data and ignore the
rest.

DBH

DBH_cm

Diameter at breast height (1.3 m) in centimetres either
with one decimal place or provide information about
rounding.

DBH_mm

Diameter at breast height (1.3 m) in milimetres.

TREE_SPECIES

FULL_SCIENTIFIC

e.g. Abies alba

GENUS and
SPECIES

Abies

CODE

521

DECAY

ABBREVIATION

ABAL

NUMERIC

Numerical value of the decay class. Alive trees: NA.
Decomposed dead trees (finished sequencies, not
measurable) should be denoted by special symbol.

Provide classes and their definitions.

TEXT

Text string of the decay class. Alive trees: NA. Provide
classes and their definitions. Decomposed dead trees
(finished sequencies) should be denoted by special
decay class.

COORDINATES

X-coordinate (easting) of the standing stem. Coordinate
system (EPSG code) used is specified in DESIGN
sheet. If coordinates are not collected, fill in NA.

Y-coordinate (northing) of the standing stem. Coordinate
system (EPSG code) used is specified in DESIGN
sheet. If coordinates are not collected, fill in NA.

Z-coordinate = Elevation of the base of standing stem in
meters (m a.s.l.). If coordinates are not collected, fill in
NA.

AZIMUTH

If you choose local polar tree coordinates, then provide
Azimuth between the centre of the plot and the
respective object [in degrees].

Definition of the target point is found in the DESIGN
table (STEM_COORD_REF_POINT).

DISTANCE

If you choose local polar tree coordinates, then provide
Horizontal distance from the centre of the plot to the
object [in m].

Definition of the target point is in DESIGN table
(STEM_COORD_REF_POINT).

WKT_GEOM

Well-known text representation of tree stem positions,
POINT geometry preferably,
https://en.wikipedia.org/wiki/Well-
known_text_representation_of geometry

EXTENDED attributes

(example):

Provide
description of
your own data

in EXTENDED_metadata.txt file
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HOM_m

Height of diameter measurement. Default is at 1.3m
above the ground (DBH). Important when HOM
significantly deviates from breast height because of
stem malformations.

STATUS2 MIS

Complicated (missing) tree status. For instance, a tree
was accidentally measured although its DBH was below
the measurement threshold.

Or, a random tree position was mapped by mistake,
although the tree itself did not exist.

Or, a recruited tree that was accidentally not measured
in the first possible inventory but was measured later.

Or, a tree could not be reidentified for multiple reasons
(lost, harvested).

ASI

Alive standing intact tree.

ASB

Alive standing broken tree, typically missing top
(significant biomass loss).

ASC

Alive standing cracked tree, a tree with significant
fracture but integrity (completeness) not corrupted.

DALB

Dead Above Live Below. Tree is live at a height < 1.3 m,
at a height =2 1.3 m is dead.

DSB

Dead standing broken tree (snag) with height = 1.3 m.

DSI

Dead standing intact (complete) tree.

TAG

Tag number hanging on the tree. It can be the same as
TREE_ID, but it can be also different. Tag serves for
unambiguous identification of the tree in the field.

CAUSE_OF DEATH Code (examples)

Category

10

Biotic

20

Physical

30

Fire

40

Other
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3.4.4 LYING sheet

This data table of the Data Template is designed to provide object-based descriptions of
LYING stems on a particular site, LPI or SPI, i.e. qualitative and quantitative attributes of each
individual stem or even pieces, if available. In the case of a lying stem being measured in
several inventories, the records are listed for each inventory on a separate line.

These are divided into Basic strictly defined grey attributes (columns in the Data Template),
where unavailable values are filled in as "NA"; user-selected ochre attributes, where unused
variants need to be deleted; and Extended attributes (in pale blue). Extended attributes are
provided only if available. Each Contractor should clearly describe the methodology for
measuring lying stems on their own research sites in the Lying_metadata.txt file.

Table 4. Attributes of the LYING data table.

Attribute name

Attribute variant Attribute description

BASIC attributes:

SITE_ID

Institute-specific reserve ID from the WILDCARD
Metadata table (res_ID _inst).

WILDCARD_sub_|

Corresponds to the WILDCARD_sub_ID in tables
DESIGN, PLOTS and WILDCARD Metadata table.

D Indicates the geographical location of the lying log within
the area of WILDCARD _sub_ID polygon (site Boundary).
LPI_ID ID of LPI within the site, in which the lying log belongs to.
ID of SPI within the site, in which the log belongs to. Logs
SPI_ID which are recorded both in LPI and SPI (overlap of plots)
will have ID filled in both columns.
Tree ID serves as a unique identifier of the tree individual
in the site/plot from the database perspective. A tree may
TREE_ID have one or more stems.
Stem ID serves for identification for individual stems
STEM_ID within one tree, separated up to a height of 1.3 meters.
Piece ID refers to a physically separated fragment of one
PIECE_ID stem.
INVENTORY_YEA
R Calendar year when census was conducted.

CONSISTENT_ID

The indentification number of lying stems from the
previous inventory year were reidentified (Y) or were not
reidentified (N).

For single-inventory sites and the first (oldest) inventories,
fill in NA.

STATUS LIFE

Life can be in the form of Dead (D) or Alive (A) in the case
of lying living stem.

POSITION

Position of the log can be only Lying (L) in this table.

INTEGRITY

Integrity of the log can be only Complete (C) or
Fragmented stem (F). When more values are present,
group them into these two. Use 'NA' if stem integrity is not
recorded in the field survey.
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Date of measurement of a particular log (format yyyy-mm-

DATE dd).
FULL_SCIENTIFI
TREE_SPECIES C e.g. Abies alba
GENUS and
SPECIES Abies
CODE 521
ABBREVIATION  ABAL
Diameter of the lower end of the lying log in centimetres,
D1 D1 _cm precision to one decimal place.
D1 _mm Diameter of the lower end of the lying log in milimetres.
Diameter at distance of 1.3 m from the lower end of the
D1.3 lying log.
Diameter of the upper end of the lying log in centimetres.
Specify the point of measurement (e.g. plot boundary;
D2 D2 cm upper end of the log).
Diameter of the upper end of the lying log in milimetres.
Specify the point of measurement (e.g. plot boundary;
D2 mm upper end of the log).
Length of the lying log in metres with one decimal place.
LENGTH LENGTH_m Important when the end point of the log is not measured.
Numerical value of the decay class. Decomposed logs
(finished sequence of records) should be denoted by
DECAY NUMERIC special symbol.
Provide classes and their definitions.
Text string of the decay class. Provide classes and their
definitions. Decomposed logs (finished sequence of
TEXT records) should be denoted by special decay class.
X-coordinate (easting) of the lying log - lower and upper
end. Coordinate system (EPSG code) used is specified in
COORDINATES X 1, X2 DESIGN sheet. If coordinates are not collected, fill in NA.
Y-coordinate (northing) of the lying log - lower and upper
end. Coordinate system (EPSG code) used is specified in
Y 1,Y_2 DESIGN sheet. If coordinates are not collected, fill in NA.
Elevation in metres of lower and upper end of the log. If
Z 1,22 coordinates are not collected, fill in NA.
Azimuth between the centre of the plot and the respective
object [in degrees]. Specify the target point of the
AZIMUTH_1 object (this also applies for azimuth_2).
Horizontal distance from the centre of the plot to the
object [in m]. Specify the target point of the object (this
DISTANCE_1 also applies for distance_2).
Azimuth between the centre of the plot and the respective
AZIMUTH_2 object [in degrees].
Horizontal distance from the centre of the plot to the
object [in m]. Specify the target point of the object (this
DISTANCE_2 also applies for distance_1).
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Well-known text representation of tree stem positions,
LINESTRING geometry preferably,
https://en.wikipedia.org/wiki/Well-

WKT_GEOM known_text representation_of geometry

EXTENDED
attributes (example)

Provide your
descriptions in the EXTENDED_metadata.txt file

Volume of each log (piece) in cubic meters with two
decimal places. Provide definition of calculation -

VOLUME allometry.
Ground contact of the lying log. Identifies suspended
(hanging) logs. Piece of log is assessed as a whole.
GROU_CON Figure 4. Provide description of your own data.
SUN_EXP Sun exposure. Provide description of your own data.
Reduction factor for standing deadwood. Provide
RED_FACTOR description of your own data.
HABITAT 1-3 Microhabitat. Provide description of your own data.

3.4.5 CWD sheet

This data table is designed to provide plot level estimates of coarse woody debris (CWD)
volume (by line intersect sampling) summed by species and decay classes, but unlike LYING
data table does not include information on individual objects - dead stems and decaying logs.
It is crucial that the Contractor provides details on their CWD estimation methodology.

Table 5. Attributes of the CWD data table.

Attribute Attribute description
Institute-specific reserve ID from the EuFoRla Metadata table (res_ID_inst).
SITE_ID If the site is not in the EuFoRIa Metadata table, fill in your own site ID.

WILDCARD_sub_ID

Corresponds to the WILDCARD_sub_ID in tables DESIGN, PLOTS and
WILDCARD Metadata table.

SPI_ID

Plot ID of SPI within the site. Using consistent Plot_|Ds as in other data
tables (DESIGN, PLOT, STANDING, LYING) is necessary.

LPI_ID

Plot ID of LPI within the site.

TREE_SPECIES

Tree species identifier, must be compliant with STANDING and LYING
tables, only one lookup table for tree species is acceptable

Decay class, must be compliant with STANDING and LYING tables, only

DECAY one lookup table for decay is acceptable
Volume of coarse woody debris on the plot (m3) for given species and decay
VOLUME class.

3.4.6 Metadata sheets

Attributes to be filled in the individual data sheets described above are explained and
described in detail in dedicated metadata sheets of the template (i.e. DESIGN_metadata;
PLOT_metadata; STANDING_metadata; LYING_metadata; CWD_metadata).
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3.5 Provision of metadata

Extensive data documentation is the third and very important pillar of the data collection and
harmonization. Some dendrometric data attributes cannot be harmonized mechanistically
without a substantial loss or bias of the information. Moreover, the way of optimal
harmonization may differ depending on the specific purpose. For these reasons in some cases
the database maintains original values provided by each Contractor (e.g. deadwood decay
classes), while maintaining also definition of these decay classes in related metadata. It is
therefore essential to accompany the data delivery with all necessary metadata.

3.5.1 Mandatory metadata

All data fields formatted by the Contractor should be clearly documented in two Metadata Files
(.txt): BASIC_metadata for user-selected formatting of mandatory attributes and
EXTENDED Metadata for extended attributes that usually vary for every Contractor and thus
a complete metadata here is necessary. BASIC metadata file (ixt table) is divided into Plots,
Standing, Lying and CWD by the ‘TABLE’ column (see Table 6). If the tree inventory design
cannot be fully described by the DESIGN data table provided in the template (DESIGN sheet),
please provide also the DESIGN metadata.

Table 6. Example of basic user-selected data fields Metadata table.

TABLE FIELD_ PARAMETER METHODS VALUE_ VALUE_
name CODE  DESCRIPTION
Lying NA Tally stems Only lying stems which grew on the NA NA
plot are measured. In its whole
length.
Lying D1 Point of D1 is measured at the base of the  NA NA
measurement log.
Lying D2 Point of D2 is measured at the top end of the NA NA
measurement log.
Standing Height Sampling Height is measured for all NA NA
approach fragmented trees and for the sub-
sample of complete trees for each
DBH class.

EXTENDED Data Fields and Data Values should be defined in the second mandatory
metadata txt file structured as follows: TABLE, FIELD_name, FIELD_description,
VALUE_code, VALUE_ description as columns and particular names/descriptions and
possible values as rows (Table 7). Here the Contractor must provide lookup tables or
explanatory notes describing what the extended attributes stand for and how different attribute
levels are coded. The attributes for which we anticipate these additional explanatory notes to
be especially useful are marked in bold in the metadata sheets of the data template.
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Table 7. Example of extended attributes Metadata table.

TABLE FIELD_name FIELD_description VALUE_ VALUE_ description
CODE

Standing MULTISTEM Character of stems per one tree individual FRK Forked

Standing MULTISTEM Character of stems per one tree individual PLC Polycormon

Standing MULTISTEM Character of stems per one tree individual SGL Single

Standing MULTISTEM Character of stems per one tree individual MTR Mother tree

Standing MULTISTEM Character of stems per one tree individual MTX From mother tree

Standing FOLIAGE_CL Foliage class (health status) of a tree 0 Foliage 0%, dead tree

Standing FOLIAGE_CL Foliage class (health status) of a tree 1 Foliage 1-24%

Standing FOLIAGE_CL Foliage class (health status) of a tree 2 Foliage 25-49%

Standing FOLIAGE_CL Foliage class (health status) of a tree 3 Foliage 50-74%

Standing FOLIAGE_CL Foliage class (health status) of a tree 4 Foliage 75-100%

3.5.2 Other explanatory metadata files
Sometimes the data template as well as the formally formatted metadata cannot fully explain
all possible ways in which the data was collected and coded. Therefore, please provide
additional descriptions of methods for data collection or explanatory pictures if they help to
explain the data and inventory strategy. For instance, they can further clarify height
measurement methods, definition of microhabitats or more detailed definitions of deadwood
decay scales and classes (e.g. accompanied by pictures). Such explanatory metadata files
are best submitted as standalone .txt, .docx, PDF or .xlIsx files. We ask Contractors to check
if these extra files are in English.

4. Timeframe and delivery process

4.1 File formatting and naming

4.1.1 Format of data and metadata files:
Type of the file:

Separator:
Decimal:

txt

tab

[Tt

Encoding of the file: UTF_8

Missing (unavailable) values for basic attributes:
Use “NA” in strictly defined (grey) columns and delete unused variants in user selected format
(coloured columns)
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4.1.2 File naming convention:

Data files should be titled based on the relevant institutional abbreviation and the data sheet
name such as INSTITUTE_TABLE-name.txt, e.g.: VUKOZ_STANDING.txt. This is also
specified in the respective data sheets as Data file title.

Metadata files should be titled analogically, i.e. as INSTITUTE_BASIC_metadata.txt and
INSTITUTE_EXTENDED_metadata.txt.

4.2 Data submission process

The Contractor should upload all data (five txt files) and metadata (at least two txt files) as a
single archive file, such as a ZIP and RAR file into EUFoRIa Data Upload VUKOZ Sharepoint
folder, which will be made available upon signing the Service Contract.

Before each data delivery (either pilot or full) please contact Jan ZaleSak zalesak@vukoz.cz,
who will aid with the on-line data consistency checking application: https://databasechecking-
euforia.streamlit.app/.

Pilot data delivery of at least one site is due within the 4 weeks after signing the Service
Contract.

Full data delivery of all sites is due within 3 months after signing the Service Contract.

Test of database implementation and Final approval within one month after the full data
delivery. The final approved work is thus to be completed no later than by the fourth month
after the Service Contract signature.

4.3 Test of the database data implementation

Final approval of data delivery will be issued after successful implementation of delivered data
into the database. This will be validated by querying the database for dendrometric summary
statistics of each delivered site and inventory year. The contractor is therefore obliged to
provide reference values for each forest inventory of the sites for following variables; for
standing trees: Mean/Min/Max site DBH (mm); Stand BA (m?.ha™) and site tree/stem density
(ha™). For lying stems (deadwood): Mean/Min/Max site D1 and D2 (mm) and No. of lying stems
per hectare (ha™'); lying site deadwood volume (m*.ha™), if included in the data delivery. For
CWD: total site CWD volume (m®.ha™), if included in the data delivery.

Optionally, in addition to the basic quantitative site summary statistics listed above the
contractor may provide qualitative breakdown, i.e. providing the same site summary statistics
for individual tree species, statuses and/or decay classes.
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5. Data approval and support

5.1 Approval for dendrometric data delivery

Data Delivery will be approved if:

i) The data delivery is complete — all sites listed in the Appendix No.2 (List of forest
sites/reserves) are delivered;

i) The data delivered meet the minimum requirements specified in the section 2.4 of this
document;

iii) The data were formatted according to the Data Template and passed the basic data
consistency/plausibility checks;

iv) The data delivery includes all mandatory metadata;

v) The Contractor also provided the dendrometric site-level reference statistics (section
4.3) as well as all necessary cooperation for final data alignment and database
implementation.

Payment will be provided directly after the final approval.
5.2 Contact and support

If you have any questions about the data template or data preparation and submission in
relation to dendrometric data, feel free to contact Jan Holik (holik@vukoz.cz) and/or Tomas
PFivétivy (privetivy@vukoz.cz). For help with the on-line data consistency checks before the
submission please contact Jan Zale$ak (zalesak@vukoz.cz).
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6. Biodiversity data delivery option

6.1 Description of data

Contractors are eligible for further payment for delivering observational data on species groups
other than trees (hereinafter Biodiversity data) when the following criteria are fulfilled.

e The sites for which Biodiversity data is delivered are also selected for soil sampling
within the WILDCARD project (HIS-below).

e Biodiversity data must be in temporal and spatial proximity to the sampling of the
dendrometric data.

Biodiversity data includes information about the presence, absence, or abundance of the
following species groups.

e Ground vegetation (including shrubs)

e Mosses

e Fungi (fruiting body)
e Lichens

e Insects

e Birds

e Bats

e Species presence data derived from metabarcoding or eDNA

6.2 Data format

The data can be delivered in any format that allows relating the presence, absence, or
abundance to the location and time of sampling of the plot or reserve level of the dendrometric
data. Consequently, the data delivery includes at least two tables plus sufficient
documentation of each column, and the data collection methodology needed to derive useful
response variables for data analysis:

¢ Observation table: a table that includes the presence, absence, or count of species,
guild, or any other meaningful organism group plus an identifier that is used in the
biodiversity meta data table (e.g. BIODIV_PLOT_ID).

o Biodiversity meta data: a table that relates the locations (e.g., plots) at which the
data was collected to the dendrometric data. A link of these plots to SITE_ID,
SITE_NAME, WILDCARD_SUB_ID, INVENTORY_YEAR, and BIODIV_PLOT_ID
must be provided.

¢ Documentation of columns in observation table and sufficient information for
understanding the collected data.
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6.3 Timeframe and delivery process

Unlike the dendrometric data, biodiversity data should be delivered to the Client (FVA) and
not the Data-holding institution (VUKOZ).

The Client should discuss and mutually agree with each Contractor how best they should pre-

process and deliver their biodiversity data. The biodiversity data from all selected sites should
be delivered at the latest by four months after the date of signature of the Service Contract.

6.4 Contact and support (biodiversity data)

Please contact Lucia Seebach (lucia.seebach@forst.bwl.de) for any queries related to
biodiversity data processing or delivery.
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