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Background and objectives

This document is a collection of guidelines to support vegetation mapping for the CLIMANATRES
project. The document starts with a very brief summary of project objectives relevant to mapping.
Please read carefully before starting mapping as awareness of project objectives is key to obtain
appropriate maps.

Potential vegetation

Vegetation mapping in the CLIMANATRES project is carried out as a data collection campaign aiming
to provide training data for potential vegetation models. These models will be developed within the
project, and will later support ecological restoration planning.

A key concept in vegetation mapping within the CLIMANATRES project is the concept of Potential
Natural Vegetation. Potential natural vegetation (PNV) is defined as the vegetation type that can
sustain itself under specific site conditions without human management (Tixen 1956, Somodi et al.
2021). While a PNV type may also persist with management, the key requirement is that it remains
self-sustaining without it. Building on Tlxen’s original concept, Somodi et al. (2017, 2021) extended
PNV by incorporating the idea of alternative stable states. In this extended framework, Multiple
Potential Natural Vegetation (MPNV) expresses idea that a site does not necessarily have just one
possible natural vegetation type, but may be able to support several different ones. The likelihood of
each option can be expressed as a probability distribution — for example, a site might have a 60%
chance of supporting oak forest, a 30% chance of grassland, and a 10% chance of shrubland.

To illustrate the foundations of the concept, we republish the figure from Somodi et al. 2021 (Fig. 1).
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Figure 1 Overview of the Multiple Potential Natural Vegetation (MPNV) concept from Somodi et al. 2021.

Due to their high nature conservation value, grasslands sustained by traditional human management
are also included in the CLIMANATRES modelling. These habitats are not considered PNV as they
are not self-sustaining and would usually develop into forests without management. Instead, they fall
under the concept of Potential Replacement Vegetation (PRV, Chytry 1999). PRV covers a wide range
of vegetation types, from intensively used arable fields to semi-natural habitats maintained by mowing
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or grazing. As the ultimate goal of CLIMANATRES project is to support nature conservation and
ecological restoration, only conservation-relevant PRV types such as mown or grazed grasslands are
included in the modelling. For the purposes of mapping, there is no need to distinguish whether a
vegetated patch represents a PNV or PRV, only habitat type.

In conservation context broad vegetation types characterised by a re-occurring species compostiion
and characteristic structure are referred to as habitat, because it provides the living environment for
individual species. Therefore, we will use the term, habitat in this sense.

Habitat typology will be developed in the frame of CLIMANATRES project to confirm with the above
PNV and PRV concept. These habitats will be the object of vegetation mapping. For the habitat
category system, please consult the respective deliverable.

Modelling

In CLIMANATRES, we will apply a machine learning approach (gradient boosting) that links observed
occurrences of vegetation types to corresponding environmental variables (including climate,
hydrology, topography, all sourced from databases). The vegetation mapping approach described in
these guidelines is designed to provide suitable data for the training of these models. By identifying
the links between present-day distribution of vegetation types and abotic background variables, the
models can be used to project potential future distributions under different climate scenarios.

Gradient boosting has several advantages, including flexible response curves and in-process learning
(i.e. the ability to improve performance during the learning process). However, as a presence/absence
method, gradient boosting requires input data that provide information not only on the presence of a
given habitat, but also on its absence. To provide this information, we use a standard grid lattice in
mapping, and mapping is done in a spatially contiguous manner. This approach necessitates the
following attitude:

1. Complete coverage of each sampling unit:

Each grid cell is mapped without gaps. This ensures that if vegetation types A, B, and C, as well as
remaining land cover is classified as out of context (see rules below) are observed in a cell, the
absence of other types (e.g. D, E, F) can also be inferred.

2. Continuous rather than scattered mapping:

Because it is not feasible to map the entire study area, we select representative landscape windows
as samples instead. A landscape windows is at least a 2 x 2 block of adjacent grid cells that are
mapped together, so that data capture spatial patterns of vegetation across the whole window rather
than isolated point samples. These windows are chosen to capture the diversity of environmental
conditions and habitat types across the study area while keeping the fieldwork manageable (see also
next chapter).

Choice of locations/sites to map

This section outlines the key principles for selecting mapping locations. It ensures that mapped data
capture the diversity of habitat types and environmental conditions within each country while
maintaining safety and efficiency during fieldwork.
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We aim for representative, reliable, and safe sampling, while making the best use
of existing data.

When deciding where to map vegetation, a few key considerations should be taken into account:

1. Cover the full range of habitats.
o The gathered data should represent all habitat types found in the country’s study area.

o Sufficient data should be collected from each habitat type. The exact amount will depend
on the situation of the country. As backgrounds are very different exact numbers cannot
be set, strive to present each habitat type in the maps, so that the model will be able to
learn. Numbers will be discussed with country experts individually.

o If a habitat type is rare, it is fine to “over-sample” it to allow enough data for model training.

2. Use exiting vegetation/habitat maps when possible.
o Collect existing vegetation maps before the start of field mapping if there are suitable.

o A map qualifies if:

- It was produced after 2010.

- It depicts what vegetation is actually on the ground, not what is “expected/should” be
there (a sign of the latter is when the map covers the space fully, i.e. a natural habitat
is mapped in place of cities, arable fields, etc.)

- Its habitat categories can be converted to the CLIMANATRES habitat classification
system (local habitat systems typically can be converted, cross-walks are developed
in the frame of CLIMANATRES also).

3. Older vegetation/habitat maps (2000-2010) can still help.

o These maps can be verified in the field to confirm their accuracy. This can yield wider
spatial coverage than just mapping from scratch. Things to verify:
- Whether all habitat types shown are really present.
- Whether the borders of mapped areas (polygon borders) are correct.

o Sometimes a map may be reliable for one habitat type (including the borders of its
polygons) but not for others. In that case, accept the reliable polygons and revise only the
rest. This allows quicker data collection than starting from scratch.

4. Consider the surrounding landscape.

o Some habitat types are inevitably associated with and usually embedded into agricultural
land (for example, slope grasslands in otherwise fertile landscape). For these, it is
necessary to map units with high portion of agricultural/artificial land in them.

o For other types, it is preferable to select landscape window mostly covering natural
landscape because:
- There is a higher chance to cover a higher variety of natural habitats.
- Absence information data are more reliable (in heavily altered landscapes, some
absences are simply due to human activity, not because natural patterns).
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5. Safety comes first.

o Avoid dangerous locations (e.g. landmines, open pits, unstable ground, danger of bear or
stray dog attack etc.) even if this reduces representativeness.

We aim to build a reliable and representative picture of the country’s vegetation by combining existing
maps with new field data. Our approach balances efficiency and accuracy—making the best use of
what’s already known, filling the gaps through targeted fieldwork, and always keeping safety in mind.

What and how we map

This section describes the content and rules for vegetation mapping within CLIMANATRES. The aim
is to capture what is actually present in the field, while ensuring spatial completeness and data
consistency.

Rules for mapping in the field

1. Map what is present
We record the current vegetation, not past or potential vegetation.
o Not the past: Do not map from memory or historical resources.

o Not what could be there: For example, do not assign a forest habitat type to a clearcut
area within a forest even if you feel fairly certain what would grow there in a few decades.

o Not future succession stages: Map the vegetation as it currently appears, not what you
would expect to develop later.
2. Ensure complete spatial coverage of mapping units

We need both presence and absence data; therefore, mapping is carried out for complete spatial
units within a supplied grid lattice — that is, each grid cell should be mapped in its entirety.

The grid files (per country and per whole study area) are available in the project shared folder:
CLIMANATRES/Study area delineation/maximal_lattice/version 1/by_countries
3. Collect polygon data

Polygon mapping provides flexible data that can later be resampled or
validated.

o Polygons may extend beyond spatial units (i.e. grid cell
borders) — do not stop at the grid-cell edge if the habitat
continues beyond (see image on the right).

o Minimum polygon size: 10m in diameter/length of longest
side.
- Patches smaller than this size are not required to be mapped.
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o

If such a small patch is the only stand of that habitat in the cell, it can be marked to
record its presence.

Linear features narrower than 10 m are optional: as in the previous point — record
them if they are ecologically significant.

Mosaics: If several patches (<10m diameter/side length) create a mosaic of two or more
habitat types, map them together as a mosaic polygon and assign all relevant habitat
types. Only use mosaics for combination of small patches. Avoid, where patches are
larger.

4. Number of spatial units per location/site

(¢]

Map at least 4 adjacent grid cell per site (landscape window; for justification see the
section on Modelling);

A square design (2 x 2 arrangement) is preferred, but elongated layouts are acceptable if
more natural landscape can be covered that way.

Mapping more than 4 adjacent cells is encouraged, as it provides more robust and flexible
data

5. Habitat types to map

Focus is on natural and seminatural habitats (see Habitat category document), but include others
in broad categories when present.

O

O

Habitat quality/ecological status/conservation value (partially synonyms) is not
considered. The main point is that the habitat must be clearly recognised by:

Typical species composition in the canopy and understorey (monoculture or missing
understory in normally diverse forest habitats are excluded)

Typical structure if part of the habitat identification (however, please note that
managed forests can be accepted, even if the structure is not as diverse as
completely undisturbed stands)

If quality is so poor, that habitat identification is questionable, map it as an out-of-
scope stand

In case of doubt: provide detailed description of the polygon, to allow for a possible later
revision

Habitat classification

Use both the modified EUNIS system developed in the project and the national habitat classification
where available:

(o]

(0]

(0]

NKS — Croatia
Donita et al. 2006/2007 — Romania

ANER — Hungary

Where available, we endorse recording the local habitat type as well. Recording the local system
strengthens data accuracy and facilitates crosswalks between systems

dierie
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Land cover types outside the project scope

Non-natural or successional land cover types, as well as water bodies, are recorded only as
presence/absence (Yes/No) level per subcategory:

(¢]

Plantations

May be mapped as habitat (above) if species composition and structure resemble
natural types.

Count as out of scope if purely artificial (i.e. single-species plantations, particularly
with trees planted in a row; a monodominant beech forest with little undergrowth can
be natural, but this is not typically the case for other woody habitats).

Non-native plantations are always out of scope

Artificial land cover: urban, industrial, or clear-cut areas.

Successional or transitional stands, including ruderal stands after clearcuts, shrub
phase of forest succession even if spontaneous, vegetation of periodically exposed mud
bank.

Water bodies:

Lake, rivers, canals, etc. are not mapped as habitats.

Aquatic vegetation is not mapped.

Exception: Stands of emergent macrophytes (reeds, cattail, sedges, etc.) are
mapped under wetland terrestrial habitat category.

Floating islands are mapped according to their current position and assigned a
terrestrial vegetation type (assuming they will not move between grid cells).

Supporting layers

This section explains which background layers can be used to support field mapping in
CLIMANATRES. These layers are intended to help recognise vegetation patterns, orient in the
landscape, and delineate habitat patches, but all mapping decisions must be verified in the

field.

Remote-sensing data

Remote

sensing products prepared by CER are accessible from the folder:

CLIMANATRES/mapping/RS_background

1. Sentinel winter image:

O

o

Most useful to identify the extent of herbaceous stands such as reeds and grasslands.

Provides good contrast between green and non-green vegetation during winter.

2. Sentinel vegetation-season image:

(0]

o

nineriey
Danube Region

Captures spectral differences between vegetation types during the growing season.

Helps delineate forest edges and distinguishing woody from non-woody stands.
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c. Field use:

o Sentinel images should be used as visual support during fieldwork, not for pre-mapping
remotely from the office. While theoretically possible, pre-mapping patches remotely is
not reliable with current technical background.

o When mapping a polygon in the field, examine both seasonal images side by side to
familiarise yourself with the typical structure, tone and colour of different vegetation types.

o These visual patterns may differ between regions and sites (i.e. are location specific), so
experience will help you interpret them more correctly.

Remote sensing helps to recognise landscape feature/vegetated patch boundaries without walking
the entire perimeter. For larger patches, however, make several stops along the borders and step
inside the stand at each stop to confirm that the visual recognition of the patch extent is correct. Adjust
the polygon if necessary

Other supporting layers
Additional spatial layers may facilitate mapping with orientation and habitat identification.

3. Forestry layers
o Provide information on woody species composition and forest structure.

o If the habitat type can be assigned unambiguously and the maps are up-to-date, can also
be used as existing maps .

o After gaining sufficient field experience, selected polygons/sections can be transferred to
the mapped layer.
4. Water-body maps
o Help orientation and identify the location of lakes, rivers, and channels or canals.
o Always check in the field the actual presence of the water body, as conditions may have
changed.
5. Topographic maps
o Can be used for orientation and navigation during fieldwork.

o Not to be used for habitat delineation.

6. Natura2000 habitat maps
o May work partially as existing map depending the habitat types at the location

o May be useful for orientation or stand limits

Map delivery

After completing fieldwork, all data mapped must undergo a brief review and be submitted in a
standardized format. The following steps outline the process:

dierie
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1. Ex situ review
Review your field maps at home/in the office to ensure coherence.

Mapping is strongly suggested to be done directly into a GIS polygon feature file (.shp format; .kml or
.kmz is also acceptable). If collected in a different format, please convert them to one of these before
submission.

2. Data pooling and national review

After each field season, pool the field maps by country or mapping area.
A designated country-level mapping expert should then review the maps to ensure consistency and
accuracy across the dataset. Best solution to point out the expert from the mapping team, that means
that he/she will have sufficient experience regarding data collection. It is also possible that expert
cross-check each other’s maps.

3. Uploading the maps

Upload the maps in the shared folder per country: CLIMANATRES/mapping/field_collected _maps

e.g. maps from Hungary should go into CLIMANATRES/mapping/field_collected_maps/Hungary

Submit only the shapefiles (with all attribute data) and any linked photos (saved in the Files folder of
the QField project). The preferred approach is to submit the Qfield project used for data collection
without background layers. Thus the project expected contains only:

o the shapefile(s)
o the corresponding “File” folder from your QField project.

Do not submit complete projects containing remote-sensing images, other background layers, or large
geodatabases, in order to save the space at the cloud server.

dierie
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Data collection with QField — setting up a
project in QGIS

Field data collection is strongly encouraged to be done directly in the QField application. This
ensures consistency, immediate linking of photos and polygons, and simplified data management.

Here we supply a (1) guide for setting up and using QField project, and (2) the list of required and
optional data fields. If another method is used, make sure that the same information is recorded as

listed and described here.

A sample QField project can be accessed from: CLIMANATRES/mapping/Bulgaria

(&} mapping_Pleven_demo - Feature Attributes O x
= Admin
uwuid |ledacears v id  MULL

B Anonymous friend
| | Georgi
B Imelda
. Irina
recordedBy date_creat 2025-10-07 00:00:00 | =  «
B Nadejda
M Roko
. Rossen

W s:lza

Take image INI_I_I_ ‘ last_modif 2025-10-07 00:00:00 ~

— Qut of scope habitats

Artificial (urban, road, etc.) Open water (natural or not...) Successional stage

I Habitats Species

Comment (enter ratio if mosaic...) | WL

i EunisN2K_1 -

I EunisM2K_2 -
EunisM2K_3 -
EunisM2K_4 -

]

| 0K Cancel

Figure 2 A snapshot from the form to fill in data created in QGIS
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1. Obligatory fields to record:

Each polygon must contain at least the following fields:
1. Mapper name

2. Date created

3. Polygon ID — a unique identifier for each polygon in the shapefile (can start from 1 for each
new shapefile/area). It is recommended to set it to automate numbering (only the first entry
should be filled in with 1)

4. Habitat information, including
o modified EUNIS system (prepared in the project partnership)

o local habitat type (where applicable)

o out-of-scope category
- artificial
- plantation
- successional
- waterbody
- stand of invasive species without recognisable natural habitat

Recording at least one habitat type or out-of-scope habitat per polygon is compulsory.

For natural and semi-natural habitats (not a water body, non-successional), record both the modified
EUNIS and local typology (where available).

If preparing drop-down lists for habitats, allow for several habitats to be indicated.

Tip: In QField, obligatory fields appear in red and must be filled in before the
polygon can be saved.

T Co-funded by
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431PM G G

v Add feature on mapping_Dunavtsi

Habitats ~ Sp

Cormment (enter ratio if mosaic...)

EunisN2K_1

EunisN2K_2

EUnisN2K_3

EunisN2K_4.

Figure 3. Data sheet for recording habitats in QField
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431PM G G

v Add feature on mapping_Dunavtsi

Admin  Out of scope hahitats Habitat

Artificial (urban, road, ete.)

False

Open water (natural of not...)

True

Successional stage

False

Figure 4. Data sheet for out of scope habitats in QField.

2. Fields relevant for natural/semi-natural polygons only

Image

o If the device used allows, please do allow attachment of photos through Qfield, this greatly
facilitates pairing of stands and images

o Take photos for natural/semi-natural stands, no need to take photo of out-of-scope land
cover patches.

o It is most practical to take photo directly through from the QField software, which
automatically links the photo to the polygon.

o Preferably, take the photo in a landscape mode, including 1/3 of sky (or canopy if in
forest); multiple photos per polygon are possible.

Species:

dieriey Co-funded by
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It is obligatory to have a “species” field, but do not make it obligatory to fill for each polygon, because
only relevant for natural/seminatural polygons.

- Record dominant or indicator/diagnostic species that justified your habitat
identification.

- If working with dropdown lists, allow for at least 10 species entries, and add one or two
free-text fields (256 character limit) for additional species.Recording more species
helps in case of a subsequent doubt (including self-doubt: “did | really mark it right?”)

432PM G G

Add feature on mapping_Dunavtsi

Species (free text)

Figure 5. Data sheet for species with dropdown lists in QField. Note the additional free-text slot also.

3. Suggested additional fields

The following fields are optional to fill:

o Structure — free text and optional to fill, but can be helpful for remarks about stand
structure justifying decision towards a habitat type. E.g. presence of tussocks for
tussock sedge habitats, ferns at tree bases for swamp forests, etc.

15
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o Comments: adding a free text comment field is usually beneficial to allow for
additional remarks

Using QField on the mobile device (phone/field
mapping GPS)

Importing a QField project

1.
2.
3.

4.
5.

More details can be found at: https://docs.qfield.org/how-to/projects/#import-project-from-folder-or-zip-
archive

dierie

Download and unzip the shared QField project folder from the shared drive.

Connect your phone or tablet to your computer using a cable.

Copy the entire unzipped project folder to the following location on your device:

This PC\LT800\Internal shared storage\Android\data\ch.opengis.gfield\files\Imported Projects
Open QField on your device and navigate to Imported Projects — [Project name].

Open the project file with the .qgs extension (not individual datasets).

= Co-funded by
Danube Region the European Union

16


https://docs.qfield.org/how-to/projects/#import-project-from-folder-or-zip-archive
https://docs.qfield.org/how-to/projects/#import-project-from-folder-or-zip-archive

il CLIMANATRES

® mapping_Dunavtsi

® lattice_Bulgaria_study_area_utf8
il Tables

B EuNISN2000_crosswalk

- BG_flora_no_duplicates

B8 BG-mappers

il Rasters

® - C7_2.2_GoogleSatellite

ﬁ Return home . ,‘

Figure 6. A Qfield project corresponding to CLIMANATRES project as opened on the screen.

Modifying the list of mappers (if needed)
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1. In QGIS, right-click on the ‘bg_mappers’ layer and select Toggle Editing.

P[P (pCloud Drive)
e‘ GeoPackage
f Spatialite
. PostgreSGL
W sAP HANA
I Ms sQL Server
@ Oracle
& ArcGIS REST Serve
b &Y QFieldCloud

& WMS/WMTS
‘ < -
_ayers

o I @ T &~
» [v| [l CLIMANATRES
v D mapping
v ] Iattice_BuJ
v E] Bulgaria_

* [V [l Tables
EUNIS-N2

BG_floras  Properties..
2 BG mappers

T W ﬁﬂ Ractars

2. Click Add Record.

Rename Layer

L Duplicate Layer

|1 Bemaove Layer...
Mowe Cut of Group
Maove to Top
Move to Bottom

-~ Open Attribute Table

E| Teggle Editing

B‘ Save Layer Edits

’ Current Edits
Filter...
Change Data Source...
Export

Styles
Add Layer Notes...

() *CLIMANATRES field mapping in Bulgaria — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

e g

[ T4
Ha

=

e @@ R

BT ®O

T 5.7 Favorites

b [ CA\Users\Salza\Documents\My_maps\CLIMANATRES
5 PAG.Projects\2025 Interreg CLIMANATRES\_Praject implementationiMa

] D PAGIS\datasets\Bulgaria
(I Spatial Bookmarks
b [ Project Home

UeppRAPP.
BQV.ZAREQ 4

&=
S

/B

Add Record (Ctrl+.)

@&

3. Type in the new mapper’s name and click OK.

() BG_mappers - Feature Attributes

Mapper |An0nym0us frie () BG_mappers — Features Total: 6, Filtered: 6, Selected: 0

VaL . = B 8 L TESR BRERPE = &
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4. When you open the attribute table, new values will appear in green (unsaved edits).

C:! BG_mappers — Features Total: 8, Filtered: 8, Selected: 0
sbc Mapper ~ =| £ | | Mapper
£, Expression
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5. Exit editing mode and save your changes — the new names will now appear in black.

o T T i L e T ——
G,! BG_mappers — Features Total: 8, Filtered: 8, Selected: 0
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Exporting mapped data from QField

1. In QField, open the project folder via the folder icon with the gear wheel on the side
dashboard.
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2. Locate your project files. Offline layers are stored in data.gpkg; attached files (photos, audio,
video) are listed separately.

3. Click the three dots (:) next to your mapping layer (usually starting with “mapping_").

4. Select Send to, and rename your export as follows: mapping [place] [YYYY-MM-
DD]_[Initials].zip

Example: mapping_Svishtov_20250814_NAS.zip
5. Export to the shared folder:
o For BG team: Mapping results
o For other teams: corresponding country subfolder
Note: Photos are stored in the Files folder, which is also included when exporting.

Source: https://docs.qfield.org/get-started/storage/#sending-an-individual-dataset

Backing up field data without internet access

1. Connect your device to the computer via cable.
2. Allow File Transfer on the device screen.

On your PC, navigate to: This PC\LT800\Internal shared
storage\Android\data\ch.opengis.qfield\files\Imported Projects\[Project name]

w

Locate the shapefile used for mapping (.shp, starting with “Mapping_...").
Copy it to your computer and rename as: mapping_[place]_[YYYY-MM-DD] [Initials]

Compress the folder as a .zip file.

N o g M

Upload the zip file to the shared drive (e.g. “Mapping results”).

Practical advice during fieldwork

1. Screen visibility in bright sunlight.

Affordable GPS tablets often have screens that are not bright enough for mapping under strong
sunlight. How to cope:

o Take an umbrella as a shade for the screen in full sunlight.
o Stand with your back to the sun while mapping.
o Set screen brightness to maximum — and recheck occasionally as in many cases,
screen lights jump back to medium after a while.
2. Use binoculars to observe distant patches.

o Helps distinguishing target habitats from out-of-scope ares (e.g. fields, plantations, or
built-up land).
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https://docs.qfield.org/get-started/storage/#sending-an-individual-dataset

Out-of-scope patches (e.g. forest clearings, artificial land) can be mapped from a distance
if clearly identifiable.

From the second day onward, once you are familiar with local vegetation patterns, it is
acceptable to map certain natural habitats from a distance — but only for types you have
previously visited and recognised in the same landscape. By that time, you start to
recognise the local combination of structural and spectral signal on the remote-sensing
layer and the way the habitat looks from distance.

When mapping from afar:

- Mark in the comment field: ,mapped from the far”.

- Only map types in which you have already spent time in the respective landscape.
Even if e.g. Tilia tomentosa is very striking from far, make sure you have visited
several patches of Tilia forests locally and you have repeated experience of species
composition.

- Record only species that you can confidently recognise from a distance.

- Do not assign species that you’ve seen in the same habitat in patches you visited.

- Mapping from the far is an option, but should be used wisely. This approach should
not dominate the mapping.

3. Bring an external power bank and a charging cable.

(o]

O

(o]

dierie
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You can charge in the car while travelling between or around patches
If needed, keep the powerbank in your pocket and still hold the GPS tablet in you hand.

Take the laptop with you in the car for data management or quick adjustments in QGIS —
some edits cannot be done directly on the GPS tablet/mobile phone.
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Frequently asked questions

Can | take notes in a field notebook?

o Preferably, record notes directly in the shapefile (using the “comment” or “structure” field).
This ensures that notes remain linked to the corresponding polygon and can be easily
reviewed during in data processing.

o Nevertheless, taking a notebook as a backup is recommended — unexpected issues can
happen (e.g. comment field turns out not editable — a preparation issue not necessarily
mendable in the field). Please transfer notes from the notebook into the shapefile file
as soon as possible (via tablet or at the computer).

o In harsh field conditions (screen very badly visible, extreme heat, sudden storm), quick
notes on paper can be taken while mapping and then be transferred to the GPS tablet in
the car or other safe place soon after, ideally in the same day to avoid information loss.

What if a section of the grid cell (1 x 1 km) cannot be accessed?

For example: In some cases, a given section of the quadrant (1/1 km) cannot be visited, due to lack of
roads, inability to cross fields or crops, etc. How do you proceed with the unvisited section?

o If the inaccessible area is clearly artificial, no need to visit.

o If according to the signature from satellite images and other layers, it appears natural,
there are two ways to proceed:

o If it likely represents a habitat already mapped in another part of the grid cell,
this is acceptable — you can try to provide more information using with binocular or
drone if available to you.

o If it could represent a new habitat, the area must be visited for the cell to be
considered complete but safety always takes priority.

o If such inaccessible zones are discovered early in the mapping of a grid cell, consider
replacing that grid cell with another.

o If the problem arises late in mapping, after mapping most of the grid cell, you may skip the
dangerous area but mark the cell as incomplete in the comment field, and add a
replacement cell to maintain representativeness.

Can polygons include artificial or agricultural areas?

Yes. Many landscapes, especially in Central Europe, contain a mosaic of natural and artificial
elements. Include these features within polygons where they occur, and indicate their proportion or
extent in the attribute table.
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Glossary

Alternative stable states — Ecological theory describing that a site can support more than one stable
vegetation type (state) under the same environmental conditions, depending on disturbance history or
other factors.

Attribute table — The data table linked to a GIS shapefile or geospatial layer, containing information
(attributes) about each polygon or feature.

CER - Centre for Ecological Research, abbreviation of the instiution of LP1

CLIMANATRES - EU INTERREG project on climate change adaptation and nature restoration
through vegetation-based approaches for which this manual was prepared.

Contiguous mapping — Mapping neighbouring grid cells without gaps, ensuring continuous coverage
of an area.

Data cleaning — The process of reviewing and correcting mapped data to ensure consistency and
remove errors before analysis or submission.

Ecological restoration — The process of assisting the recovery of a self-sustaining ecosystem.
Originally, meant to restore what has been degraded or destroyed, now focus has shifted to
restoration the naturalness possibly arriving to a different habitat type than the last undisturbed one.

EUNIS - The European Nature Information System habitat classification, used as a standard for
describing European habitat types.

Field mapping — Recording vegetation types directly in the field through observation, GPS, and GIS
tools (as opposed to remote mapping from imagery alone).

GIS (Geographic Information System) — A system for capturing, storing, analysing, and managing
spatial and geographic data.

Grid cell — The smallest spatial unit of the mapping lattice (typically 1 x 1 km in CLIMANATRES).
Each cell must be mapped completely.

Habitat — A distinct type of vegetation community defined by its species composition, structure, and
environmental conditions.

Habitat classification — The system used to assign vegetation patches to specific habitat categories,
such as EUNIS or national typologies (e.g. ANER, Donita et al.).

Habitat mosaic — A patch consisting of multiple small (<10 m) vegetation stands of different habitat
types interwoven in a single polygon.

In-process learning — A property of machine-learning algorithms, such as gradient boosting, where
model performance improves iteratively during training.

Landscape window — In the context of this project, an at least 2 x 2 block of adjacent grid cells (or
equivalent contiguous area) selected as a representative mapping unit capturing landscape-level
variability.

Lattice (grid lattice) — The regular grid structure defining the spatial units (grid cells) for mapping.

Machine learning — A computational approach where algorithms learn patterns from data; used here
to model the relationship between vegetation types and environmental variables.

dierie

Danube Region

S Co-funded by
- the European Union

23



Mapper — A person conducting vegetation mapping in the field.

Mapping polygon — A spatially delineated area representing a single habitat or habitat mosaic,
recorded as a vector feature in GIS.

Mapping unit — in the context of our project one grid cell of the lattice.

Multiple Potential Natural Vegetation (MPNV) — An extension of the PNV concept acknowledging
that several natural vegetation types may be possible under the same environmental conditions, each
with a certain probability.

Out-of-scope land cover — Non-natural or artificial surfaces (e.g. urban areas, plantations,
successional stands, water bodies) not included as target habitats but still recorded as present/absent.

Patch/Stand — A spatially continuous area of vegetation with relatively uniform structure and species
composition.

Photo documentation — Photos linked to polygons (preferably taken directly in QField) to document
habitat appearance and support later verification.

Plantation — Artificially established stand of trees or shrubs, often with even age and species
composition (e.g. monocultures).

Polygon ID — Unique identifier assigned to each mapping polygon.

Potential Natural Vegetation (PNV) — The vegetation that could naturally exist at a site under current
environmental conditions without human management.

Potential Replacement Vegetation (PRV) — Vegetation maintained by human management (e.g.
mown or grazed grasslands) that would develop into another type, usually forest, without
management.

Presence/absence data — Binary data indicating whether a given habitat type is present or absent
within a mapped area; essential for model training.

QField — Mobile application that allows offline field data collection directly linked to QGIS projects.

QGIS — Open-source desktop GIS software also used for creating and managing QField projects and
processing mapping data.

Remote sensing — Use of satellite or aerial imagery (e.g. Sentinel data) to assist in mapping and
identifying vegetation patterns.

Representative sampling — Selecting mapping locations that capture the full diversity of habitats and
environmental gradients across the study area.

Sampling site — A broader area identified as holding significant amount of habitats of interest and
thus planned for sampling, i.e. placing one or more landscape windows.

Sentinel imagery — Satellite images from the Copernicus Sentinel program; includes winter and
vegetation-season composites useful for identifying vegetation types.

Shapefile (.shp) — A standard geospatial vector data format used to store mapped polygons and their
attributes.

Spatial completeness — Mapping an entire grid cell without leaving unmapped gaps, ensuring
presence/absence data are valid.
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Spatial unit — The basic area or grid cell used as a consistent frame for mapping and analysis. In
CLIMANATRES, this is a 1 x 1 km cell of which the study area lattice is built.

Species composition — The set of plant species present within a habitat and their relative abundance
or dominance.

Study area — The geographical region within which mapping is conducted in each country.

Subcategory — In this context, one of the out-of-scope land cover categories (artificial, plantation,
successional, or waterbody).

Training data — Mapped field data used to train machine-learning models to predict potential
vegetation distributions.

Validation — The process of verifying the accuracy of mapping data or model predictions using
independent data or expert review.
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