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EuropaBON Essential Biodiversity Variable list 22 of February 2023

(Junker et al. 2023)

spatial Temporal Taxonomic/ ecosystem focus
EBV EBV name Definition Metric resolution resolution rou 4
unit unit group
- Allelic richness Sample sites
. Genetic richness (number of alleles in | - Nucleotide diversity () P . Selected species of birds,
Genetic . . . (populations) . o
diversity of a population) and genetic evenness - He = expected heterozygosity under across the mammals, reptiles, amphibians or
Freshwater selectec\i/ (expected proportion of Hardy—Weinberg assumptions cographic 10 years  other taxonomic groups which are
heterozygotes in a population at - HO = observed heterozygosity geograp categorized as threatened by the
freshwater taxa . . . range of .
equilibrium) of taxa. (probability of randomly drawing two European Red List.
- . selected taxa
different alleles from the population)
Wetland birds (taxonomy based
on the Handbook of the Birds of
the World and the BirdLife
. The estimated count of individuals of - Estimated count of individuals in We.tlands as Taxonomlc. CheCkh.St’ with focus
Species . . . . defined by on those bird species that are
European wetland bird species within  winter " - . . .
Freshwater abundances of contiguous spatial units (grid cells) - Modeled relative abundance in The Critical 1year officially recognized in the List of
wetland birds over fime P J winter Site Network birds of the European Union, and
’ (CSN) wetland affiliation defined as the
linkages of species and habitat
types to MAES [wetland]
ecosystems)
Species The presence/absence or probability Freshwater fishes listed in the
Freshwater distributions of of occurrence of each European - Binary presence/absence 1x1 - 3.6 vears European Red List of Freshwater
freshwater freshwater fish species within lakes - Probability of occurrence 10x10km ¥ Fishes (currently 531 native and
fishes and river catchments over time. described European species)
Species The presence/absence or probability
distributi f of feach E . -
st Au. lons ot 10 occ.urrence o7 eac uropearT - Binary presence/absence 10x10km - All European amphibians and
Freshwater amphibians and ampbhibian and freshwater reptile " 3-6 years .
. s . . .. - Probability of occurrence 50x50km freshwater reptiles
freshwater species within contiguous spatial units
reptiles (grid cells) over time.
. The presence/absence or probability . .
Freshwater Species of occurrence of each European - Binary presence/absence 10x10 km - 3-6 years Freshwater mammal species
distributions of . e - Probability of occurrence 50x50km listed in the Habitats Directive
freshwater mammal species within



freshwater
mammals

Species
distributions of
freshwater
invertebrates

Species
distributions of
freshwater
macrophytes

contiguous spatial units (grid cells)
over time.

The presence/absence or probability
of occurrence of invertebrate species

within lakes and river catchments
over time.

The presence/absence or probability

- Binary presence/absence
- Probability of occurrence

of occurrence of European freshwater - Binary presence/absence

macrophyte species within lakes over

time.

- Probability of occurrence

Lakes and
river
catchments
as delineated
in ECRINS
(European
catchments
and Rivers
network
system)

3-6 years

Lakes as
delineated in
ECRINS
(European
catchments

3-6 years

(Lutra lutra, Galemys pyrenaicus,
Mustela lutreola)

- Freshwater invertebrate species
listed in the Habitats Directive
Annex Il:

Dragonflies: Coenagrion hylas, C.
mercuriale, Cordulegaster
trinacriae, Gomphus graslinii,
Leucorrhina pectoralis, Lindenia
tetraphylla, Macromia splendens,
Ophiogomphus cecilia, Oxygastra
curtisii

Bivalves: Margaritifera
margaritifera and Unio crassus

- Freshwater invertebrate species
listed in the Habitats Directive
Annex IV:

Dragonflies: Aeshna viridis,
Cordulegaster trinacriae,
Gomphus graslinii, Leucorrhina
albifrons, L. caudalis, L. pectoralis,
Lindenia tetraphylla, Macromia
splendens, Ophiogomphus cecilia,
Oxygastra curtisii, Stylurus
flavipes and Sympecma braueri
Bivalves: Lithophaga lithophaga,
Pinna nobilis, Margaritifera
auricularia and Unio crassus

- Pollution-sensitive benthic
invertebrates that are monitored
for the Water Framework
Directive: Mayflies
(Ephemeroptera), Stoneflies
(Plecoptera), Caddisflies
(Trichoptera)

European macrophytes



Freshwater

Freshwater

Freshwater

Freshwater

Community
composition

Community
composition

Species
distributions of
invasive alien
freshwater taxa
of European
concern

Phenology of
migration of
wetland birds

Ecological
Quality Ratio
(EQR) of
phytoplankton
in lakes

Ecological
Quality Ratio
(EQR) of
freshwater
macrophytes

The presence/absence or probability
of occurrence of invasive freshwater
species within lakes and river
catchments over time.

The annual timing of arrival and
departure of European wetland
migratory bird species at breeding,
staging and wintering sites over time.

Community composition and total
biomass of phytoplankton in lakes
(Ecological Quality Ratio) based on
total abundance (biovolume),
taxonomic composition index across
all species based on biovolume per

indicator species, and bloom intensity,

e.g. maximum biomass of
cyanobacteria or percentage of
cyanobacteria of the total biomass for
all taxa

Community composition of
macrophytes (Ecological Quality
Ratio) based on presence-absence
data

- Binary presence/absence
- Probability of occurrence

Migration phenology metrics such as:

- Day of arrival
- Day of departure
- Length of stay

The Ecological Quality Ratio (EQR) of
phytoplankton in European lakes,
expressed as a numerical value
between zero (low) and one (high),
quantifying the ecological status of
phytoplankton community
composition and its deviation from a
reference condition. The metric
describes the deviation from natural
phytoplankton communities.

The Ecological Quality Ratio (EQR) of
macrophytes in European lakes,
expressed as a numerical value
between zero (bad) and one (very
good), quantifying the ecological
status of macrophyte community
composition and its deviation from a
reference condition.

and rivers
network
system)
Lakes and
river
catchments
as delineated
in ECRINS
(European
catchments
and rivers
network
system)

10x10km

Lakes as
delineated in
ECRINS
(European
catchments
and rivers
network
system)

Lakes as
delineated in
ECRINS
(European
catchments
and rivers
network
system)

3-6 years

1 week
(traits
derived
from
weekly
distributio
n data)

1 year,
weekly-
monthly
during
growing
season

6 years

Freshwater species specified in
the Consolidated List of Invasive
Alien Species of Union Concern

Migratory bird species defined as
full migrants in the European Red
List

Phytoplankton indicator taxa and
reference taxa as described in the
Water Framework Directive
Intercalibration Technical Reports
(Part 2, Lakes)

All macrophytes species with
indicator values as defined in the
Water Framework Directive
Intercalibration Technical Reports
(Part 2, Lakes)



Freshwater

Freshwater

Freshwater

Freshwater

Freshwater

Community
composition

Community
composition

Community
composition

Community
composition

Ecosystem
structure

Ecological
Quality Ratio
(EQR) of
freshwater
phytobenthos

Ecological
Quality Ratio
(EQR) of
benthic
freshwater
invertebrates

Ecological
Quality Ratio
(EQR) of
freshwater fish

Ecological
Quality Ratio
(EQR) of
freshwater
zooplankton

River
Connectivity/Fr
ee river flow

The ecological status of phytobenthos

in European rivers, measured as
Ecological Quality Ratio (EQR).

The ecological status of benthic
invertebrates in European rivers,

measured as Ecological Quality Ratio

(EQR).

The ecological status of fish in

European freshwater systems (lakes

and rivers), measured as Ecological
Quality Ratio (EQR).

The ecological status of zooplankton

in European lakes, measured as
Ecological Quality Ratio (EQR).

The length of free-flowing rivers
(without barriers) and the natural

longitudinal and lateral connectivity

of rivers and lakes.

The Ecological Quality Ratio (EQR) of

phytobenthos in European rivers,
expressed as a numerical value
between zero (bad) and one (very
good), quantifying the ecological
status of phytobenthos community

composition and its deviation from a

reference condition.

The Ecological Quality Ratio (EQR) of

benthic invertebrates in European

rivers, expressed as a numerical value

between zero (bad) and one (very
good), quantifying the ecological
status of benthic invertebrate
community composition and its

deviation from a reference condition.

The Ecological Quality Ratio (EQR) of

fish in European lakes and rivers,
expressed as a numerical value
between zero (low) and one (high),
quantifying the ecological status of
fish community composition and
abundance and its deviation from a
reference condition.

The Ecological Quality Ratio (EQR) of

zooplankton in European lakes,
expressed as a numerical value
between zero (bad) and one (very
good), quantifying the ecological
status of zooplankton community

composition and its deviation from a

reference condition.

- The percentage of free flowing river

length per sub-catchment

- The presence, number and location
of artificial barriers in river segments

River
catchments
as delineated
in ECRINS
(European
catchments
and rivers
network
system)
River
catchments
as delineated
in ECRINS
(European
catchments
and rivers
network
system)
Lakes and
river
catchments
as delineated
in ECRINS
(European
catchments
and rivers
network
system)
Lakes as
delineated in
ECRINS
(European
catchments
and rivers
network
system)

1-3 years

2-3 years

3-6 years

1-3 years

0.1x0.1km -
1x1km or per 6 years
river segment

Phytobenthic species with
indicator values as defined in the
Water Framework Directive
Intercalibration Technical Reports
(Part 1, Rivers)

Benthic invertebrate species with
indicator values as defined in the
Water Framework Directive
Intercalibration Technical Reports
(Part 1, Rivers)

Freshwater fish species with
indicator values defined in the
Water Framework Directive
Intercalibration Technical Reports
(Part 1, Rivers; Part 2, Lakes)

Lake zooplankton species with
indicator values

Broad types of rivers or level 3
EUNIS river habitats



- The connectivity between rivers,
lakes and pond

Ecosystem The presence/absence or probability
Ecosystem distribution of | of occurrence of freshwater EUNIS - Binary presence/absence 100x100m - 1 Freshwater EUNIS Habitats (level
Freshwater . . . . . - 1year
structure freshwater habitats in contiguous spatial units - Probability of occurrence kmx1km 3)
EUNIS Habitats  (grid cells) over time .
- Vegetation height and its horizontal
iability (includi d d patch .
\c/j?vrlears;tl ;/(lnc uding edge and patc 10x10m (if
The vegetation structure, width and y . derived from
. . - Vegetation cover, canopy gaps and .
length, or topographic heterogeneity . . airborne laser
Structural . h . penetration ratios .
. of riparian habitats over time, . . T scanning N . .
Ecosystem complexity of . . - Vertical vegetation variability Riparian habitats (or distance
Freshwater o representing the density, cover, . . . . . . data) 6 years . .
structure riparian o . . (including foliage height diversity, defined from river)
. variability and three-dimensional . . . 100x100m
habitats . vertical density ratios, understory
arrangement of vegetation and other density etc.) (modeled
structural features. Ity etc. L from in-situ
- Width and length of riparian zone
. L . data)
- Topographic variability and terrain
structure
Lakes as
L . - Observed location and intensity of . . .
Distribution, intensity, frequency and v catl . \ " . delineated in  Real-time,
L . algal blooms as derived from satellite
position of harmful algal blooms in ) ) . ECRINS weekly-
Harmful . imagery (e.g. Copernicus Sentinel-3)
Ecosystem European lakes which occur when o (European monthly
Freshwater . freshwater algal . . or regulatory monitoring . ECRINS lakes
function cyanobacteria accumulate in water, - . catchments  during the
blooms . . - Modeled cyanobacterial density . .
with the potential to harm the health . and rivers growing
. based on hydrodynamic models and
of humans, plants, and animals. . network season
satellite imagery
system)
Lakes and
large river
. catchments
The amount of carbon that is .
Freshwater removed by lake habitats (and large as delineated
Ecosystem . . ¥ & - Amount of carbon in mass per time  in ECRINS EUNIS freshwater habitats (except
Freshwater . primary rivers) from the atmosphere over . 1 year .
function . . - unit (e.g. Mg Cyr-1) (European small rivers)
productivity time and stored in biomass, roots and
. catchments
sediments. .
and rivers
network
system)
Geneti - Allelic rich S le sit
. _ene _|c Genetic richness (number of alleles in ele rl.c ne.ss . ample S_I es Selected species of birds,
Genetic diversity of - Nucleotide diversity () (populations)

10years mammals, reptiles, or other
taxonomic groups which are

" . a population) and genetic evenness .
(lelnglole1i[e1 M selected marine . - He = expected heterozygosity under | across the
(expected proportion of

taxa Hardy—Weinberg assumptions geographic




heterozygotes in a population at - HO = observed heterozygosity range of categorized as threatened by the
equilibrium) of taxa. (probability of randomly drawing two  selected taxa European Red List.
different alleles from the population)
The presence/absence or probability Marine fish species indicated in
i f fE ine fish he Revi lysis of
Sl Spec’les . o oc.cur'rence'. o} u’ropean marlhe' ish Binary presence/absence 50x50km - 3or6 the Review andlana ysis 0
opulations distributions of | species in EU's marine waters within Probability of occurrence 200x200k cars Member States’ 2018 reports
pop marine fishes contiguous spatial units (grid cells) ¥ X m Y Descriptor 1: Species biological
over time. diversity
Speci . R
pecles The estimated count of individuals of
abundances of . s
marine commercially relevant marine fish Commercial marine fish species
Species . . species and long-distance migratory - Estimated count of individuals 50x50km - . . . P .
. commercial fish . . , . - . 1 year listed in the Common Fisheries
populations . fishes in EU's marine waters within - Modeled relative abundance 200x200km .
species and . . . . Policy
. contiguous spatial units (grid cells)
long-distance .
. ' over time.
migratory fishes
- Marine bird species indicated in
. The presence/absence or probability : . Ird species | - I !
. Species . . the Review and analysis of
Species . of occurrence of European marine - Binary presence/absence 10x10km - 3o0r6 ,
. distributions of . . . L " Member States’ 2018 reports
populations . . bird species at their breeding sites - Probability of occurrence 50x50km years . S .
marine birds . Descriptor 1: Species biological
over time. . .
diversity
Species The presence/absence (or probability Marine mammal species indicated
. p L of occurrence) of European marine . in the Review and analysis of
Species distributions of . s . - Binary presence/absence 10x10km - 3o0r6 ,
. . mammal species within contiguous " Member States’ 2018 reports
populations FuElhlS . . . . \ . - Probability of occurrence 50x50km years . S .
spatial units (grid cells) in EU's marine Descriptor 1: Species biological
mammals p . -
waters over time. diversity
Turtle species indicated in the
Habitats Directive and the Review
and analysis of Member States’
2018 reports Descriptor 1: Species
Distributions of The presence/absence or probability biological diversity: Caretta
Species marine turtle of occurrence of marine turtle species - Binary presence/absence 10x10km - 3o0rb6 caretta (Loggerhead turtle),
o] JNETICI)[MM species nesting  nesting grounds in EU's coastline over - Probability of occurrence 50x50km years Chelonia mydas (Green turtle),
grounds time Dermochelys coriacea
(Leatherback turtle), Eretmochelys
imbricata (Hawksbill turtle),
Lepidochelys kempii (Kemp's
Ridley turtle)
Th ilit Benthic i t t i
Species Species e presence/absence .or.probabl ol Binary presence/absence 10x10km - Seasonal- . er.1 I |nyer ebra e;speues
eIV EJ{[e I distributions of of occurrence of benthic invertebrate - Probability of occurrence 50x50km 1year indicated in the Review and
pop species form the Habitats Directive in ¥ ¥ analysis of EU Member States’



Species
populations

Species traits

Community
composition

Ecosystem
structure

Ecosystem
structure

benthic marine
invertebrates

Species
distributions of
invasive alien
marine taxa of
European
concern

Phenology of
migration of
marine birds
and mammals

Functional
composition of
marine
phyto/zooplank
ton (based on
traits)

Ecosystem
distribution of
hard corals
habitats
Ecosystem
distribution of
marine
macroalgae
canopy cover

EU's benthic habitats within
contiguous spatial units (grid cells)
over time

The presence/absence or probability
of occurrence of invasive freshwater
species (as specified in the
Consolidated List of Invasive Alien
Species of Union Concern) in EU's
marine waters within contiguous
spatial units (grid cells) over time.

The annual timing of arrival and
departure of European marine

migratory bird and mammal species at

breeding, staging and wintering sites
over time.

The functional composition and
diversity (e.g. based on
morphological, physiological or
behavioral traits) of marine
phyto/zooplankton in EU's marine

waters within contiguous spatial units - Functional diversity indices

(grid cells) over time
Presence/absence or probability of
occurrence of hard corals habitats in

EU's marine waters within contiguous

spatial units (grid cells) over time

The estimated percentage of

macroalgae canopy cover in EU's
marine waters within contiguous
spatial units (grid cells) over time

- Binary presence/absence 1x1km -

- Probability of occurrence 10x10km

Migration phenology metrics such as:

- Day of arrival 10x10km -

- Day of departure 50x50km

- Length of stay

- Presence and dominance of key

e s ortfe | 1020
¥ group 50x50km

forms

- Binary presence/absence 10x10m -

- Probability of occurrence 300x300m

- Estimated canopy cover 10x10m -

i 300x300m

3o0r6
years

1vyear

Seasonal-
1vyear

3o0rb6
years

3o0rb6
years

2018 reports — Descriptor 6: Sea-
floor integrity and Descriptor 1:
Benthic habitats

Coastal marine taxa of invasive
concern within 1-5 km from the
shore

- Marine migratory birds
(taxonomy based on the
Handbook of the Birds of the
World and the BirdLife Taxonomic
Checklist), with focus on those
bird species that are officially
recognized in the List of birds of
the European Union, and defined
as full migrants in the European
Red List.

- Migratory mammal species
defined as full migrants in the
European Red List

Phytoplankton and zooplankton in
EU's marine waters defined in the
Marine Strategy Framework
Directive - Review and analysis of
EU Member States’ 2018 reports -
Descriptor 1: Pelagic habitats

Live hard coral covers defined by
EMODnet Seabed Habitats

Macroalgae canopy covers
defined by EMODnet Seabed
Habitats



Ecosystem Presence/absence or probability of

Ecosystem distribution of  occurrence of seagrass habitats in - Binary presence/absence 10x10m - 3orb Seagrass covers defined by
structure marine seagrass EU's marine waters within contiguous - Probability of occurrence 300x300m years EMODnet Seabed Habitats
habitats spatial units (grid cells) over time.
Ecosystem Presence/absence or probability of
Ecosystem distribution of  occurrence of oyster reef habitatsin - Binary presence/absence 10x10m - 3o0r6 Oyster reefs in the EU's marine
structure oyster reef EU's marine waters within contiguous - Probability of occurrence 300x300m years waters
habitats spatial units (grid cells) over time.

The estimated amount of permanent

or temporal disturbance of seabed
Degree of substrate or morphology caused by Estimated amount or intensity of
seabed human activities such as construction, disturbance of seabed disturbance on
disturbance dredging, sand and gravel extraction, benthic habitat over time.

deposition of dredged material,

shipping and bottom trawling.

Seabed zones defined at the
Marine Strategy Framework
1x1km - 3o0r6 Directive — Review and analysis of
10x10km years EU Member States’ 2018 reports
— Descriptor 6: Sea-floor integrity
and Descriptor 1: Benthic habitats

Ecosystem
function

- Observed location and intensity of

Distribution. i ity . : Real-time,
|st.r|.but|on, Intensity, requency.and algal blooms as derived from satellite eal-time
position of harmful algal blooms in . . . weekly-
. . imagery (e.g. Copernicus Sentinel-3)
Ecosystem Harmful marine European coastal waters which occur . monthly . .
. . . or regulatory monitoring 300x300m . EUNIS marine and coastal habitats
function algal blooms when cyanobacteria accumulate in . . during the
. . - Modeled cyanobacterial density h
water, with the potential to harm the . growing
. based on hydrodynamic models and
health of humans, plants, and animals . season
satellite imagery
Phenology metrics of surface
chlorophyll-a concentrations such as:
Phenology of L . . .
. . The annual timing and intensity of - Day of start-of-blooming
Ecosystem marine spring . . , . 10x10km - .
. spring phytoplankton blooms in EU's - Day of end-of-blooming 1year All marine phytoplankton
function phytoplankton A . . . 50x50km
marine waters over time. - Blooming amplitude
bloom . .
- Slope of the blooming up period
- Length of the blooming season
Productivity of organic compounds
from atmospheric or dissolved carbon Surface chlorophyll-a concentrations
Ecosystem Marine primary dioxide by cyanobacteria, algae and or estimates of primary production 10x10km - 1 vear - Algae cyanobacteria
function productivity marine plants in EU's marine waters  from satellite observations based on  50x50km ¥ - Other microorganisms
within contiguous spatial units (grid ocean color (proxy of chlorophyll-a)
cells) over time.
. Genetic richness (number of alleles in - Allelic richness . Selected species of birds,
Genetic . . X . . Sample sites . _
. . . a population) and genetic evenness - Nucleotide diversity () . mammals, reptiles, amphibians or
Genetic diversity of ; . (populations) . .
" (expected proportion of - He = expected heterozygosity under 10years  other taxonomic groups, which
composition [EEE . . . ) across the .
. heterozygotes in a population at Hardy—Weinberg assumptions . are categorized as threatened by
terrestrial taxa geographic

equilibrium) of taxa. - HO = observed heterozygosity the European Red List.




Species
populations

Species

populations

Species
populations

Species
populations

Species
distributions of
terrestrial birds

Species
abundances of
terrestrial birds

Species
abundances of
terrestrial
migratory birds

Species
abundances of
selected

The presence/absence or probability
of occurrence of each European
terrestrial bird species within
contiguous spatial units (grid cells)
across the EU over time.

The estimated count of individuals of
European rare, priority, and common
bird species within contiguous spatial
units (grid cells) across the EU over
time.

The estimated count of individuals of
European migratory bird species
within contiguous spatial units (grid
cells) across the EU over time.

The estimated count of individuals of
European terrestrial Carnivora,
Artiodactyla and Chiroptera species

(probability of randomly drawing two
different alleles from the population)

- Binary presence/absence during
breeding season
- Probability of occurrence during
breeding season

- Estimated count of individuals in
spring and winter

- Modeled relative abundance in
spring and winter

- Estimated count of individuals
- Modeled relative abundance

- Estimated count of individuals
- Modeled relative abundance
- Estimated counts of individuals in

range of
selected taxa

1x1km - 3o0rb
10x10km years
1x1km - 1 vear
10x10km y
1x1km - .
10x10km Real-time
1x1km - 1 vear
10x10km 4

All terrestrial birds of the EU
(taxonomy based on the
Handbook of the Birds of the
World and the BirdLife Taxonomic
Checklist, with focus on those bird
species that are officially
recognized in the List of birds of
the European Union.

- Taxonomy based on the
Handbook of the Birds of the
World and the BirdLife Taxonomic
Checklist

- Rare bird species as included in
the Annex 1 of the Birds Directive
(i.e. species with small
populations or restricted local
distribution)

- Priority bird species as included
in Annex 1 of the Birds Directive
(i.e. in danger of extinction,
vulnerable to specific changes in
their habitat or requiring
particular attention for reasons of
the specific nature of the habitat)
- Common bird species as
included in the Pan-European
Common Bird Monitoring Scheme
(PECBMS)

- Taxonomy based on the
Handbook of the Birds of the
World and the BirdLife Taxonomic
Checklist

- Migratory bird species defined
as full migrants in the European
Red List

Terrestrial Carnivora, Artiodactyla
and Chiroptera species included in
the European Red List.



Species
populations

Species
populations

Species
populations

Species
populations

Species
populations

Species
populations

terrestrial
mammals

Species
distributions of
all terrestrial
mammals

Species
distributions of
terrestrial
reptiles

Species
abundances of
butterflies

Species
distributions of
terrestrial
priority
invertebrates
and key
pollinators

Species
distributions of
terrestrial
plants

Species
distributions of
main trees

within contiguous spatial units (grid
cells) across the EU over time.

The presence/absence or probability
of occurrence of all European
terrestrial mammal species within
contiguous spatial units (grid cells)
across the EU over time.

The presence/absence or probability
of occurrence of all European
terrestrial reptile species within
contiguous spatial units (grid cells)
across the EU over time.

The estimated count of individuals of
butterfly species within contiguous
spatial units (grid cells) across the EU
over time.

The presence/absence or probability
of occurrence of priority invertebrates
and key pollinator species within
contiguous spatial units (grid cells)
across the EU over time.

The presence/absence or probability
of occurrence of terrestrial vascular
plant species within contiguous
spatial units (grid cells) across the EU
over time.

The presence/absence or probability
of occurrence of European tree

key underground sites (hibernation,
breeding and transitional roost-sites)
as defined by EUROBATS

- Estimated counts of individuals in
key overground sites (hibernation,
breeding and transitional roost-sites)
as defined by EUROBATS

- Binary presence/absence
- Probability of occurrence

- Binary presence/absence
- Probability of occurrence

- Estimated count of individuals of
grassland butterfly species

- Modeled relative abundance of
grassland butterfly species

- Binary presence/absence
- Probability of occurrence

- Binary presence/absence
- Probability of occurrence

- Binary presence/absence
- Probability of occurrence

10x10km -
50x50km

1x1km -
10x10km

10x10km -
50x50km

10x10km -
50x50km

- Priority
species: 1 x 1
km—-10x 10
km

- All vascular
plant species:
10x 10 km -
50 x 50 km

10x10km -
50x50km

3o0rb6
years

3o0r6
years

1vyear

3o0r6
years

- Priority
species: 1
year

- All
vascular
plant
species: 3
or 6 years

3o0r6
years

European terrestrial mammal
species included in the European
Red List.

European terrestrial reptile
species included in the European
Red List.

Current list of butterfly species
underlying the European
grassland butterfly indicator, with
extension to butterfly species
from other habitats.

- Priority invertebrates as listed in
the Annex Il and Annex IV of the
Habitats Directive

- Key pollinator species as
specified by the EU Pollinator
Monitoring Scheme (EUPoMS)

- All European terrestrial vascular
plants species included in the
European Red List

- Priority terrestrial vascular
plants as listed in Annex Il and
Annex IV of the Habitats Directive

Tree species included in the EU-
Trees4F dataset (67 species)



species within contiguous spatial units
(grid cells) across the EU over time.
Species The presence/absence or probability Ecological quality indicator lichens
S Qistributions of F)f c?ccurre.nce of eco!ogica?l quality - Binary presence/absence 10x10km - 30r6 as defined in'POPLAIR '
opulations lichens (as indicator lichen species within - Probability of occurrence 50x50km cars (https://cordis.europa.eu/project/
Pop indicators of contiguous spatial units (grid cells) ¥ ¥ id/624022/reporting) and other
pollution) across the EU over time. sources
Species
- .distri'butio'ns of The presence/ab§encg or probabi.lity ' Species specified in the List of
Species invasive alien of occurrence of invasive terrestrial - Binary presence/absence 1x1km - 3o0rb6 . . . .
. . . L - - - " Invasive Alien Species of Union
o] JNEYICI)[NMM terrestrial taxa  species within contiguous spatial units - Probability of occurrence 10x10km years Concern
of European (grid cells) across the EU over time.
concern
Species . AT . .
abundances of The estimated count of individuals of The taxonomic scope for disease
Species animal vectors within contiguous - Estimated count of individuals 10x10km - . vectors is defined by the
. selected . . . . Real-time .
populations . spatial units (grid cells) across the EU - Modeled relative abundance 50x50km European Centre for Disease
terrestrial . .
. over time. Prevention and Control (ECDPC)
disease vectors
Species . T . .
abundances of The estimated count of individuals of Strongly  The taxonomic scope for disease
Species crop pests within contiguous spatial - Estimated count of individuals 100x100m - species-  vectorsis defined by the
. selected . . : ;
populations . units (grid cells) across the EU over - Modeled relative abundance 1x1km dependen European Centre for Disease
terrestrial crop . .
time. t Prevention and Control (ECDPC)
pests
Phenology of  The annual timing of the fructification Probability of the start/end date, - Wild mushroom species of
Species traits fructification of ' of wild mushroom species and wild presence/absence, abundance, 1x1km - 1 week commercial and recreational
= mushrooms fruits within contiguous spatial units  seasonal amplitude and duration of 10x10km significance
and wild fruits  (grid cells) across the EU over time. fructification. - Wild fruits of trees and shrubs
Species-specific phenology metrics
The annual timing of flowering and such as:
Phenology of leaf senescence of European - Day of first flowering/senescence . .
. . en . gy N e.n scenc Y p. @ ayothir . wering/senescenc 10x10km - 1 week-1 Flowering plants and deciduous
SRl flowering and  flowering plants and deciduous trees | - Day of maximum
o . . . . . 50x50km month trees
leaf senescence  within contiguous spatial units (grid  flowering/senescence
cells) across the EU over time. - Seasonal amplitude
- Length of season
The annual timing of arrival and Migration phenology metrics such as: 1 week
Phenology of & . & p &Y ’ (traits Migratory bird species defined as
. . . . departure of European terrestrial - Day of arrival . . .
LRI migration of ; A . . 10x10km derived full migrants in the European Red
. migratory bird species at breeding, - Day of departure .
terrestrial birds . . . . ; from List
staging and wintering sites over time. |- Length of stay weekly



Species traits

Phenology of
the emergence
of butterflies

Community
biomass of
selected
functional
groups of
terrestrial
arthropods (e.g.
predator,
decomposer)

Community
biomass of soil
microbes

Community
abundance and
taxonomic
diversity of
pollinator
insects

Aerial biomass
of migrating

The annual timing of seasonal
emergence of butterflies within
contiguous spatial units (grid cells)
across the EU over time.

Estimated community biomass of
arthropod functional groups.

Estimated biomass of the living
component of soil organic matter
(bacteria, fungi and protozoa) within
contiguous spatial units (grid cells)
across the EU over time.

Total amount (abundance) of
pollinator insects within spatial units
over time

Biomass flows of aerial migrants
(birds, insects and bats) across Europe

The day after which 5% of individuals
have emerged

Average or total wet or dry weight of
arthropods per ecosystem type

- Mass of microbial carbon / mass of
dry soil
- Mass of microbial carbon / area

Predicted number of individuals of
pollinator insects

Summary statistics of migration
densities of birds, insects and bats
derived from vertical profile time

10x10km

- Ecosystem
based
- National

1x1km

Small regions
within
countries
based on
nomenclatur
e of
territorial
units for
statistics
(NUTS) from
Eurostat
(1166 regions
at NUTS 3
level)

1x1km -
10x10km

distributio
n data)

1 week
(traits
derived
from
weekly
distributio
n data)

1vyear

3 years

1-5 years
(rotation
across
years)

1 day

Priority butterfly species listed in
the Annex Il and Annex IV of the
Habitats Directive

The taxonomical scope should be
defined with the help of experts

Soil microbial species

All pollinator insects as proposed
in the species lists of butterflies,
wild bees and hoverflies of the EU
Pollinator Monitoring Scheme
(EUPOMS)

All migratory bird, bat and insect
species (by size class)



birds, bats and
insects

Functional
composition of
soil biota

Vertical
structure of
terrestrial
vegetation

Ecosystem
distribution of
terrestrial
EUNIS Habitats

Connectivity of
terrestrial
ecosystem
habitat types

Terrestrial
primary
productivity

within contiguous spatial units (grid
cells) over time.

The functional composition and
diversity of soil biota based on
morphological, physiological,
phenological and behavioral traits or
functional/taxonomic groups.

The vertical structure of terrestrial
vegetation over time, representing
vegetation height, cover, density,
structural variability and three-
dimensional arrangement of
vegetation biomass.

The geographical/spatial distribution
of terrestrial EUNIS habitats within
contiguous spatial units (grid cells)
across the EU over time.

The degree of connection of EUNIS
habitats within a landscape, in terms
of their components, spatial
distribution and ecological functions.

The amount of CO2 fixed by terrestrial
plants through the photosynthetic
reduction of CO2 into organic
compounds minus the CO2 emitted by
autotrophic respiration within
contiguous spatial units (grid cells)
across the EU over time.

series of weather radar data (e.g.
hourly averages of bird density and
speed)

- Functional group richness
- Functional diversity indices

Metrics related to:

- Vegetation height

- Horizontal height variability
(including edge and patch diversity)
- Vegetation cover, canopy gaps and
penetration ratios

- Vertical vegetation variability
(including foliage height diversity,
vertical density ratios, understory
density etc.)

- Binary presence/absence
- Probability of occurrence

Connectivity indices that incorporate
connections among habitat patches
and their quality, including:

- Distance to nearest neighbor patch
- Habitat within specific buffer area

- Graph-related indices

- Other connectivity metrics

Net Primary Production (e.g. gC/m2)

1x1m

1x1m-
10x10m

10x10km

10x10km

10x10m

1 year

5 years

1vyear

1vyear

10 days

Bacteria, fungi, protozoa,
nematodes, collembola, mites,
earthwormes, larval and adult
insects (e.g. Hymenoptera,
Coleoptera and Diptera larvae),
myriapods, spiders, molluscs and
crustaceans

European terrestrial land areas

EUNIS terrestrial habitats (e.g.
level 3 or 4)

EUNIS habitats

European terrestrial land areas



Geographic distribution of habitats
which have been sufficiently affected
by wildfires to display significant
Fire disturbance changes in the vegetation cover - Binary presence/absence

10x1
per habitat type (destruction of dry material, reduction - Habitat area affected by wildfires 0x10m
or loss of green material) and in the
ground surface (temporarily darker
because of ash).
- HANPP = HANPPluc + HANPPharv
- HANPPIuc is the change in NPP as a
result of human-induced land use
. . change
Ef:osystem Human Approprlatlorf of Net Prlme?ry - HANPPharv is the quantity of carbon
disturbance as  Production (HANPP) is the proportion . . .
- h in biomass harvested or otherwise 10x10km
measured by of terrestrial NPP consumed directly consumed by peoble. including crops
HANPP and indirectly through human land. ) ¥ people, ) § crops,
timber, harvested crop residues,
forest slash, forages consumed by
livestock, and biomass lost to human-
induced fires
Phenology metrics such as:
The seasonal pattern of land surface Day of start-of-season
. . o - Day of end-of-season
Terrestrial vegetation variation observed from .
. . . - Day of maximum-of-season
ecosystem remote sensing within contiguous 10x10m

- Season amplitude

- Length of season

- Slope of the greening up/senescent
period

phenology spatial units (grid cells) across the EU
over time.

Amount of non-living standing and on

the ground woody biomass within

contiguous spatial units (grid cells) Biomass per area (e.g. m3/ha) 100x100m
across the EU forest and other

wooded lands over time.

Standing and
lying deadwood

References

10 days

10 days

1vyear

3 years

European terrestrial land areas
and EUNIS forest habitats (e.g.
level 3 or 4)

European terrestrial land areas

European terrestrial land areas

EUNIS forest habitats (e.g. level 3
or4)
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