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(a) EU policy context

Temporal evolution of EU legislation
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Directive Directive Directive Use Cover and
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Restoration Law
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. Proposed Directive on Soil Monitoring and Resilience

(b) Current challenges

Monitoring gaps Lack of data integration

Insufficient spatial coverage and Lack of accessible raw data at EU
density of sampling sites level

Insufficient resources

Financial resource constraints

Lack of human and technical
Lack of automated data flows capacities

between organizations and scales

Monitoring frequency too low to
detect trends

Lack of long-term policies for

Insufficient taxonomic coverage monitoring

and under-representation of taxa

Lack of web tools and apps to
facilitate data harmonization

Under-representation of
ecosystem types

Lack of integration between in-situ
and remote sensing data

(c) Major needs
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Enhanced

coordination and
cooperation

Data collection,
integration and
sharing
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Novel monitoring
technologies & Al
models
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Capacity building
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Financial resources
and long-term
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(a) Stakeholder network
Occupation Policy interest Geographic representation
Academia Main EU
legislation on 400
123 600 biodiversity
2 4004 Other G tal g %00
[ overnmental Ecosystem
2 organizations . service E 200
200 NGOs policies = 100 .
Private industry 0
0 Citizen science Other EU
2021 2022 2023 policies o(\‘\
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(b) Essential Biodiversity Variables

EBV classes m Resolution Taxonomic/ecosystem focus

Spatial
%0 #0
Species- 5
focused = =
Freshwaler Rivers Lakes, ponds

Genetic  Species  Species 1km
composition populations  traits 10 km

50 km
Marlne Grid
system
focused Temporal

Community Ecosystem Ecosystem
composition function  structure Terrestrlal Year Year Year
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oyster
reefs o

(c) Design criteria

Sampling networks Monitoring methods Data integration

‘Sﬁl‘ Filling gaps in existing Structured in-situ monitoring =1 Das aggregation &

EU monitoring 1228  harmonization

EI' DNA-based methods ‘”?"‘o
Spatial design (grid, AT Statistical analysis &
H stratification, systematic) Digital sensors FEEIJ modelling g
dl

Remote sensin
'@& Sample sizes of & »%3) (with satellites, 9 2 o0 National or EU-wide

monitoring network airplanes, drones, and o o integration nodes
iy . weather radar) -
... Co-location of EBVs = pigital infra_s_t ructure &
8% Citizen science observations Eg interoperability

d) Cost estimation

Cost categories Sampling networks

Data B~ - Costs per individual EBV High
collection mammammssssmmssmmmms Number @
Estabishment 22333 aEaaasanana ofsites
= +
Workflows maintenance Costs per sampling network Establishment Maintenance
(incgﬂa'ﬁ;ials m sumsmmmmmmn Typeof 1 O
@ sta mm EEEEEEEESEE gampling LR @
Coordination sl TEE e & 8
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(b) EBV classes and variable types
Genetic Species Species Community Ecosystem Ecosystem
composition populations traits composition function structure

25 /_)% 10 4 A A
d
7 20 Realms: %’ 8
% 15 W TER W g
— o
é 10 B MA g 4
0 0
Genetic  Abundance Distribution Species S & & . & & & & 5 & & D
diversity phenology &4’\(‘ sto & oé\@ {ozb(\o Qo\ogocv;s\\ 6$o° @<§\\ _®\§\° Q\ép
N (4 N
{g;o 'boé OO(QQ ooé\Q o\c} é(\ Q‘Ob \b‘?? 00(\(\ b\é\ \00(0
& S @ & o PG
2B SR ) P & &
N & & <° £ o
&* S <
(c) Taxonomic coverage of EBVs
45 - 45 -
40 40 4 — = Amphibians ® Macroalgae
= Animal disease vectors ® Mammals
35 35 A ) .
2 = Birds m Microorganisms
@ 30 30 A w Corals m Oysters
? 25 25 A = Crop and forest pests m Phytobenthos
é 20 20 - Fishes = Phytoplankton
> .
Z 15 15 - Fungi Plan§
= Habitats = Reptiles
10 101 ® [nvasive species = Unspecified
5 = 5 7 ® Insects / invertebrates m Zooplankton
0 0 1L B mLichens

Species-focused EBVs Ecosystem-focused EBVs

I 5 2 s 15" +415011800 (-5,8(01&" (2'533*1/01**12°50, 152" **3*0,!

mmnmn< (=3 =7 ;>2754!!

|
1 HSHGS A+ -+, 80340-31 ()1533, - *0UIBOCL02, 830" | %60/<, 31858 371 . 1]1cP9!) (AUHIS#4(6, % 1BO(L02, 630" 1C/3, 8200 !
D, *>(ka:1849! ; &(6.(3, 1136%Mhclth. 11¥, B6 (8h<le, 3(0( . 1 Q!B (1, «, 1158 J I66(1#-*3:18/915B § 1, 64,3, . W0( . 1>0++H.]
5B j 1-#33,30%. 112%a0%/<, 1**6, 31) (8!, U—+8, UeBI8P5TI] 1, &, 30U E T 140, , P 118, 3+>%*,89:18-915B j !

- (2,864,1Q)h= (. (BO-146(H631%. 1ICH 81, 100, 3I8+%/09+31] 1, - (3" 3%, BK) (-#3, 1I5B J 310+ (#4136 , -0)0-1%=( . (B0-!
)(-#39:1[,)"1136, -0, 3K) (~#3, 1158 j 371 1] 101 T04+41, - (3" 3, BK) (-#3, 115B j 311 1]17@:!
|

EUROPABON



<M= & * Vttti4t ) /)0++1213$(U5$#4(*+61T4* (1t
+

LK G 8<)&B-<6MH& . N ™ ()*+3)- . )/&0%)(14/*0)*3+6%
80-1(K- .#- (1L / (-RI+@A ('K3LOR-MALIL 2 HLMI2ZL /" 1"%-1(*2" / (12MRY*3-MR (| LNEMREOIR/ 26 (K- . - (\!
I8/ REMS! %6-43IRE("3Z/ HLMI1-)$)1$-LS32KE . 1L . . /33-M. ~ILMEMO-3"-232" - (N2Z/MR2M .- 1-)$)! . LAM' (!
LMO-3"-232" - (MMK%-MLALSA!-)$)!"$ LAMSILA L4$32"ELMIALY -3AMSIL3IN3/ . 1% . 2 LMV 2MRIS-M-"¢.
LKL ELMI-)$)1268-8 . 13¢ . %6M-((12MR1%="-3L " 4$L (£ 41LN (=~ . "-R1"2, 2J)! 5 /-I"LIREM-3-M. - (l4M!
LLME LIMSIN-2(HZH8 A\ (K- 5= (IRECHZ/ HLMI+ @A (123-1 L (1L -MI3-K3- (-M'-RVALELY -RIZA+@A(!
LMKLK/82'SLMI2Z/MR2M . -\IK%-MLEL$A!2MRIS-M-"#. IREO-3(# 41 T#$)IPZ16-""0)1@- (R- (! (K~ .-(!
REC"3Z/ SLM(12MR12Z/MR2M . - (\MK%-MLALSA!Y 2(14M . &/R-RI2(121X-41 (K- . #- (1"324 L3 L LM# L3MS! %!
3-(KLM(-1LA'2, 21 L1 4#2.2" -1 62MB-\14M . &/ RENS! 532" 4L MIKO-MLALSA!LNZER (\M(%- (12MR1 1.2 1. 1. 26(\!
201 -8412(1"%-IK%-MLALSAILNAS/ "¢ . 2 SLMVIAGLY - 38M$I2MRI- 1 -3$-M . ~I"L3IK82M" (M L./ (3LL L (12MR!
Z/" -3~ ()I6MI2RREHLMV2! (= ILAA3- (%Y 2'-3\1 1. 238M-12MRY" - 33 (*3428 (K- . #- (#('KBLKL (-RI'L!Z-!
LLMEL3-RIS-M-"#. 20641M! (=8~ . "-RIKLK/82'HLM( (M. -1 (K- .3~ (IREC"3EZ/ " SLM(12Z/MR2M . - (12MR!
Koh-MLEL$A! 1. 24IML"13-0-2818L ( (- (HMIS-M-"# . IREO-3(#"4)!8%#(! . 2MILMEAIZ-1"L3121 (/Z(-"ILN (K- . #- (LN
- LM(=302"ELMIEM" -3-("\12(1$-M-"$. | L LM#"L3MSIE(1" 4K 26841 1 L3-1- , K-M(HO-"%2MI (K~ . 8- (IRE(" 342/ 4LM!
L3IKLK/62 $LM! L LM#' L3NS)!

80-1"2, LML LA 1ML . /(LN %h=1 (K- . 8- (L. / (-RI+@A (M. &/R- (1268 (K~ . - (14 -RUM"%-1@ 5 !
MR!"" 3 )!DL("K3-026-M"123-1Z#3R (12MRHM(- . ' (¥MO-3'-Z32"- (! . LO-3-RIZAISI2MRI*1+@A(\
3- (K- . "$0-44I\ALEAL Y -R1ZAIM (%-(\1 121 1 26(\KE2M" (\3-K" - (12MRUMO2 (0-1288-MI (K- 8- (1IP1_1+@A(!
=2 SITHS)IP . 1e-"3)! = "0h-31$3L /K (1(/ . %12 (12 LKUAZEM(\I 2ME L 281R#(-2(~10- . "L3(\!. BLKI2MRIAL3-("!
K=" (WA/MSAI2MRIgE . %5-M(123-12"18-2("13-K3- (-M'-RIY#' %I LM-1+@A) TL3! (L L-1"2, LML L. 1$3L/K (\1 288!
(K- . #-(123-IK3LKL(-RI"LIZ-! 1L LM#'L3-RUSLAMSIZ-4LMR! %=1 . /33-M"13-$/62' L3413~ F/43- 1 -M" (1LN"%-1
" o\2(H 1Y 2(IR-- 1-RI'LIZ-1N-2(HZ8-1Z2(-RILMI- , #("$MSIL3IM-2313-2R A1 (E-M"#1. 12MR Y- %M. 26!
L2K2 A 411-)$) L LCILA %-13- (Y 2' =314+ @A (J)! TL3IL%-31"2 , LML L. 1$3L/K (\ILMEd!21(/Z (- 1L "%-!
"2, 28(IK3LKL (-RIAL31 L LME L3S 14)-) IK3EL3# AIL3! (=4~ . "-RI(K- . 8- ()18 (1M . &/ R-RUALIMM(*2M . -\!
(K- #-(1"%2"123- 188 -RUMI"0-1"" 5 IL3IO-RIFH("11-)$)! L 238M-13-K"#- (\"3- (%Y 2'=31 1.2 1. 26(\!
#MO-3'-Z32" - (\I"-33- ("3#2013-K "#- (12MR1 1.2 L 26(\I "L (~1"%2"123-ILAIK23'8. /8231 <IM"-3- (*1L31 . LM. ~3M!
1-)$)!. L1 L-3. 526 1 238M- (%! (K- . 5= (\EMO2(H0- 13- (%Y 2" =3 (K~ .= (ILA . LM ~3MIVL3I %L (-1 Y #9121
K23'#./42313L4-1L31- . L(A('- LIM/M. HLM(L3!- . L(A("- 11 (-30%. - (11-)$)1# . %-M(12(*¥MR# . 2'L3(ILM243!
KLE&/ SV YHRI L/ (63LL L (1LM3- . 3-2"SLM28 (ESMEE . 2M . ~\IX-4IKLaGM2 L3(12 (1 (K- . #M-RIZ 41 0p- 14+ <!
KLEGAM2" L3I L LM L3EMS! (. %6- 1 -\1%23 1 /8124$201 Z6L L 1. (0)!
|
10K $<-%1H(&O>8-<6ME . HH& ™ ()*+#3)- . )/8O%K)(14/*0)* 3483k
8%-1-.L(4("- LWL /(-RI+@A('K3LOR-MLIL 2" HLMI2ZL/ " 1"%-1(*2" / (12MR Y 3-MR (1L N%2Z#'2" (12MR!
YOLG-1- . LALSH. 26 . L1 1 /M"S- (M B/REMS! %-1"2,, LML LE . 12MRIM/M . "$LM28! . L LKL (2 SLM!1-)$)!
L /M4 LKL (FELMILMKS%4' LKE2MX'LMIL3 1.2 3LK%4" - (NZAL 1.2((11-)$)!. L1 L/ME 41z 1.2 ((ILN
(L1 14.3LZ- (L3 LA$32"MSI Z3R (MZ2' (12MRUM(- . ' (M (" 2MREMSI2MRIEAAMSIR-2RY LLRI - . L (4(*- 1!
REC"34Z/ " SLMI1-)$)ILN " -33- ("342819274"2" (\ L 2381 (- 2$32( (IL3ILA("-313-- (KA (£. 20 ("3/ . /3-11-)$)!
0-3'. 2010-$-"2"4LMI("3/ " /3-\92Z4"2") LM~ . "JO# 4J12MRIA/M.. "HLM!1-)$)IK3LR/ . 408" A\ 2826 Z6L L 1 (\!
0h-3Z40L34IL3IR- . LKL (#4LMI32"-3) +@A(ILN . L1 1 /ME" 41 L LKL (#"SLM!23-1"0%-1 1L (*IK3-028-M"!
02342Z4-1"4K-11TH$) PZI3$%" NALBLY -RIZA+@A(ILN- . L(4('- LIRECHZ/ LN ZEL L 2((12MR!
K3LR/."f0#4)!=L 1 1/M#'4! . LKL (¥ HLM+@A(123-1- (K- . £268413-K3- (-M'-RIMI"06-1A3- (%Y 2 -313-24. 1
ITHS)PZI34$%" )1 8%-41F/2M 41 2(K- " ((/ . 012 (1 (K- .- (. L LKL (F"$LMI2MRpL3!" L" 281 Z4L 1. 2( (1L3I"L" 28!
2Z/MR2M. -ILM21"2 , LMLLE. 1. L 1 /ME" 4IL3IS3L/K\VL3I/M. "HLM28! . L LKL (F'$LMI2MRIREO-3(#" 41Z2(-RILM!
L L3KULALSE . 20K (FLALSH. 281L31Z-%204L /328! (146238 8- (12 LLM$!"2, 2)! D-2(/3- L-M'(ILN
L /M4 L LKL (LMY 2M1"%-3-AL3-1Z-1/ (-RI'LI2((- (('%-" . LMR#"ELMI2MRI- . LAL$#. 281 ("2"/ ('L
02Z4'2" (\I(/ . 012(1 %=1+ . LALSE. 281/ 268" 192" L (N+Q O (JILN %-1UT 3 1Y Ut . 4 F/2M"#A41 0

FUROPAB®N




01— & * Vittttt ) /)0++12+3S(U5SH#I(*+61T4*(+
+

L /M4 L LKL (FELMILMKY%4' LKE2MX LM\ 2.2, 3LK%4" - (IK%4' LZ-M'%L (\#(%- (M2MR! ™ LLKE2MX' LM!
IMI3E0-3(12MR 182X~ (13-62"40-1" L1213-A-3-M . -1("2"-)!

! 8%-1-.L(4("- LWL /(-RI+@A(123-1K23'%. /6236413-4-02M" 312 (- ((AMS! %~ IRE( 342/ LI
(37" 73-12MRIM/ M HLMILA +<1062Z8'2" (1 -)$) L3I %-1"" 5 %=L K2, "(ILM . 612" -1 . %2M$-11 052!

'-33- ("3420\ L 238M-12MR 13- (%Y 2'-31- . L(4(*~ LIK3LR/ . "$O#" 412MR! . L L/M# 41 (*3/ . " /3-JIL3 %= 1M1= (!
LML %-31K3-((/3-(12MRIRE(C /3Z2M . - (M= . L (4 (" L(11-)$)IM/"36-M"IKLAL/ SLM! . 2/ ($MS1%23 1 A/412MR!
MLMI%23 2" /8 208201 Z6L L 1 (\3-13-$4 0 - (127 . "$N$ 106274 2" LMRE"SLMIL3IR- . L LKL (44LM!32'- (J)!
=LM(-F/-M8a\%2Z4'2" (11-)$)12(IR-MM-RIZA1 %=1+ /3LK-2MI 72" /3-16MAL3L 2 SLMIBA("- 1! +< 76BJIL3!
0h-1"" 5 3123-1"%-1 L (13- F/-M'8413-K3- (-M' -RIS3L/KIEMISNI+ @A (N TES)IP . 134$%") TL3!-2. %413-24 1 !
13- (%Y 2" =3\ 1. 238M-\I"-33- ("3¢28\LM-1- . L(4(" - LIK3LR/ . "$O#" 41+ @AI2MRILM-IRE(*/3Z2M. -1+ @A 23-!
#M.&/R-R\l. LLKi-L-M'-RIZ4!- . L(4("- 1 IK%-MLALSAI2MROL3I32'-ILNR- . LKL (FELMI+@A()! 5 /-1"L1"%-!
M8/ (ALMILMO23EL/ (1 L1 1/ME 4 L LKL (2" HLMI+ @A (V2123 IREO-3(#"41LN"2, LML 4. 1$3L /K (H#(128(L!
3-K3-(-M"-RIMI"%-1- . L(4("- LIAL ./ (-RI+@A( I TES)!IP . 138$%"0)18%-1 . L1 1 /Mé" 4 L LKL (#SLMI+@A(!
LA MM &/R=1"2,, LML L& I$3L /K (1L3TY % . 06106 R -M'#4 . 2" SLMIL M 208 MREOR/ 28! (K- . 8- (HH(IML"!
A-D(#Z4-IR/-1"LI L -"%LRLALSH. 201L31"2, LML L#. 1. %286-M$- ()| @-("13-K3- (-M'-R123-1

IM(- " (PEMO-3"-Z32" - (\IKE2M" (K964 LKE2MX' LMI2MRY L# . 3LL3S2ME L (PN _1+@A(1-2. hITHS) 1P . 13850 \!
Z/" L32(\N/MSA 1.2 3L24$2-\ILA (" -3(\K%4" LZ-M'%L(12MR!™ LLKE2MX' LMI23-128(L 1M . &/R-RIILM-1+@A!
-2 B!

|

14K H&(:- . %8-0tO-")(-0)"7¢

GIZ3L2RI32M$- LA L LM L3M$! L -"%LR(123-13-F/43-RI"LIR-3t0-1"%-132Y IR2" 2L 3I$-M-32"M$ 1+ @A()!
80-1K3# 12341 LLMELIMS!" - . SMEF/- L3I LL(1+@A(Ig*_ CIH(IZ2(-RILMIEMICE /1LZ(-302" LM/ (VS
(37" /3-RULLME LIMSIKLS32 L (4 -MI(.#-M. -1LZ(-302" SLM(12MRI$-M-"¢. | L LME' L3MS! I T#$)!02])!
SUH(HM . &/R- (LM 2M . \"0h-1 (K- 5= (IREC3HZ/ HLMNIKLK /82" 5LMI2Z/MR2M . -\ L 1. 1./ M#* 4!
LLKL(FELMI2VRIS-M-"%. | L LKL (# ELMI+@A (HMI%-13- (%Y 2" -3\ 1. 238M-12MR!"-33- (*342413- 241!

B2 KEAMS! 1 -"BLR(IALIEMICE /1L Z(-302"HLM(123-IRHO-3(~ 1H-3-#321 " HISHAIN?>* JI2MRIEM . &/R-IKLAM!
LM (\M23-20Z2(-RI(/30-4(12MRI'32M(- . " (11-)$)1Z#3R (V1 1.2 1. 1 26(\12 LK% Z#2M(\13-K - (\IK&2M* (\!
L238M-1" /3"~ (\1Z/" -3~ (12MRIL"%-3IK LAGEM2' L3(IN -8~ . "BLAS (MBI 1/3- (00 2" =31 (N (2 L KEAMSIN3L 1!
ZL2" (11K%4" LKE2MX' LM\ LLKE2MX LMV 1.2, 3LK%4" - (N (L8 (2L Ke-(11'-33- ("3¢20123'U3LKLR (I\I"32 Y E4MIS!
(/30-4(11"3- (%Y 2'-312MRY L 238M- 14 (%- (N (%K 2MRI243. 3271 (/30-4(1 1. 238M-11.21. 1. 26(N1023¢L/ (!
32K (1 IKLGM2' L3IM (- " (\1. 3LKI2MRIAL3- (1K~ (" (QVI2MRILKKL3' /ME('8. ILZ(-302"5LM(! . LM'3¢Z/* -R1Z4!

A -MI(E-MEC (1B 3/ . /3-RULLME L3MSIKILS321 (123-1"0-1 L L ("1 LKL3 2M'IK3#1.234! 1 LM¢"L3MS!

= UMEF/-IML3I+ @A (U TES)1020) TL3MM("2M . ~\IZ3--RENS! (/30-4(1LN>S5! . L1 LLMIZH3RI(K- . #- (1M1
+/3LK-123-1 .LMR/ . -RUY#'%!M2"LM28! L LM#" L3S (. %- L~ (! Y#OhIK3LA- ((ALM2&(12MRIOL&/M' --3(JIEM!
'Oh-1. LM~ , "ILM"%-1H2MIH-/3LK-2M! =L 1 LLM!@43R! D LME'L3MS!IB . - L - IH+=@ D BN/ (iM$!
("2MR23RE™ -RIM-GR! 1~ "%LR(!1-)$) KL . L/M" (\I'-33#"L34! 1 2KKEMS\IE#M-1"32M (- . (L 2MRIS? I>N?! LAM!
(/30-4(HMI>2IX 11 (F/23-())18%-1R2'2! . L1 -1"3L 1IP?1+/3LK-2M! . L/M'3-(!. LO-3MSIONI4-23(11> [571
NPN>I\23-128$3-$2'-R1ZA1(/ZIM2"SLM2AIM2" SLM2RI 2MR !4/ 3LK - 2MIEM" -$32" SLMIMLR - (12MRI23-1 . /33-M'44!
J(-RIYE ("2 H(H. 281 LLR-G(1'LY . 3-2" -1 (K~ A= (1"3-MR (12" IM2"ELM2818-0-412MRY" -M" 240~ IRE(* 342/ "#LM!
+@A(12'1>21X 113 (L& HLMIAL3N (L L -1 (K- A= (N1V-88-31HSRAN?N2J) DL (13- (Y 2'-312MR! . L2(" 28!
Y2'-314+@A(123-126(L) LLME L3-RIZ4I ("3/ . /3-RULLM# LNMSIKILS32L 1~ (13-F/-(*-RIZ4I"%-1UT 5 \!
-)$)!(/30-462M . ! LLM# L3MSIKILS32:L 1~ (12MRILK-32"FLM28! L LME' L3MSIKLS32 L L - (\Y %6 . %123
LL("441Z2(-RILM! . LMO-M'$LM28! (2 LKEMS! 1 "%LR(\IZ/"1$32R/ 26441 (/KK&- L -M'-RIY#%IM-Y 1 1 -"%LR()!
|

FUROPAB®N




USR8 " BBttt 0= & X Vbt adt 0 ) /) 04412+ 3 (U5S#4(*+6 174 (4
+

(a) Primary monitoring techniques

) Species distributions of birds, mammals,
observations =] Structured monitoring reptiles, amphibians, plants, butterflies,
56 EBVs dragonflies, pollinators, lichens, etc.,

programs

freshwater community composition

Phenology of fructification of mushroom
and wild fruits, phenology of flowering
and leaf senescence, algal blooms

Citizen science
observations

64 EBVs 3 EBVs

Community biomass of soil microbes,
5 EBVs RLTSCECRUCUCIEIN  genetic diversity of selected terrestrial,
freshwater and marine taxa

84
EBVs

Remf)te ) Ecosystem distribution of habitats, algal
sensing 15 EBVs X Satellite remote blooms, ecosystem productivity and
&V sensing phenology, connectivity of habitat types

Airborne remote Vertical structure of vegetation,
20 EBVs 2EBVs »%})) sensing structural complexity of riparian habitats
V- Aerial biomass of migrating birds, bats
3 EBVs Weather radar and insects

(b) Relevance of supplementary approaches
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EBYV workflows

Data integration Modelling & analysis

Existing monitoring methods

« Structured surveys (e.g.
transects counts) or
opportunistic observations

« Trait sampling (e.g.
phenology records)

« Airborne remote sensing
(e.g. RGB/NIR, LiDAR)

« Satellite remote sensing (e.g.
radar, hyperspectral)

B 49
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Emerging tools

« Digital sensors (e.g. cameras, ﬁ
sound devices)

« Citizen science apps

« DNA metabarcoding from soil,
water, air and bulk samples

« Automated identification
algorithms with artificial
intelligence (Al)

(b)

Species abundances of butterflies

Data harmonization & integration

+ Standardized data entry ?o__l
protocols Eé&?a

« Data quality assurance and
control (QA / QC)

« Automated data streams (e.g.
APls)

« Data storage & repositories
Standardized and machine-
readable (meta)data

National or EU-wide integration nodes

» Pan-European Common Bird
Monitoring Scheme (PECBMS)

+» European Butterfly Monitoring
Scheme (eBMS)

» Water Information System for
Europe (WISE)

» European Marine Observation
and Data Network (EMODnet)

EMODnet

Statistical modelling & extrapolation

* Regression & - -
machine learning Ny B
. . I}
(e.g. species l.===
distribution models) '\&_ =

« Spatiotemporal
ensemble
modelling

*  Uncertainty
quantification (UQ)

Models for trend analysis & forecasting

Biodiversity change  Short-term ecological
indicators forecasts

European Butterfly Monitoring Scheme

(eBMS)

15-min counts with
citizen science
phone application
(eBMS App)

Weekly transect
counts of certain

species

Ni

)

National and EU-level integration

Data entry EU-wide integration node &
by country data harmonization
ka3 Buuerﬁy\ yABLE

0001

ono CONSERVATION EUROPE

Trend analysis (generalized abundance
index, GAl)

Species flight  Site index Uncertainty
curves (GAMs) (GLMs) (bootstrapping)
f1

J o
A

Ecosystem distribution of marine seagrass habitats

Seabed habitat mapping

National & EU
data collection

oy

EMODnet
;]

Drone Satellite remote
imagery & in- sensing
situ ground

truthing _ﬂ_ﬂ_ﬁ_ «
3¢ SeaBee

Standardization & harmonization

Alignment of habitat ~ Protocols for ground
classification systems truth data collection

oy

EMODnet
- B

> SeaBee

Habitat modelling

Seabed habitat Deep learning (CNNs) to
modelling in ArcGIS map coastal vegetation

oy

EMODnet
2]

3¢ SeaBee

Community composition of phytobenthos

Phytobenthos sampling

In-situ collection in river DNA metabarcoding
catchments & lakes, of diatoms & curated
with diatoms as proxy  reference database

S8

National and EU-level integration

APIs to deliver
sequence data

=

Intercalibrated methods
(EQR values) and
standardized EU data entry

% WISE

ke
i API

)

Statistical modelling & extrapolation

Modelling is under development to
estimate phytobenthos composition (EQR-
values) across European river catchments
based on nutrient concentrations or land-
use variables
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EBV class Realm EBV ID Main EU legislation
. HD BD WFD MSFD NRL BDS IAS NECD CAP EEA-EA CFP SML Pl LULUCF FMR
Genetic . — Spp_GC_div_unsp_FW
composition Spp_SP_abn_bird FW
Spp_SP_abn_inse_FW
Spp_SP_dis_alie_FW ]
Species . 2 Spp_SP_dis_amph_FW
populations Spp_SP_dis_inve_FW
Spp_SP_dis_mamm_FW
Spp_SP_dis_mphy_FW
Spp_SP_dis_rept_FW
Species { Spp_ST_phe_bird FW
traits Spp_ST_phe_fish_FW
. Spp_GC_div_unsp_MA
N Co?ﬂi’;i‘i'tfon . I Spp_SP_abn_fish_MA e
> Spp_SP_dis_alie_MA I
ﬁ : Spp_SP_dis_fish_MA
s Species . Spp_SP_dis_inve_MA
] populations 1 Spp_SP_dis_mamm_MA
3 Spp_SP_dis_rept_MA
K] Species Spp_ST_phe_bird_MA
» traits . Spp_ST_phe_fish_MA
.g Spp_ST_phe_mamm_MA
0] . Spp_GC_div_unsp_TER
& mﬁ;’;‘:i'ﬁcon . I Spp_SP_abn_dise TER
Spp_SP_abn_inse_TER ]
Spp_SP_abn_mamm_TER
Species Spp_SP_abn_pest TER -
populations . Spp_SP_dis_alie_TER ]
Spp_SP_dis_bird_TER ]
Spp_SP_dis_inve_TER ]
Spp_SP_dis_mamm_TER
Spp_SP_dis_rept_TER
Spp_ST_phe_fung_TER
. Spp_ST_phe_frui_ TER
Sf;f":s . { Spp_ST_phe_plan_TER
Spp_ST_phe_bird_TER
Spp_ST_phe_inse_TER
Eco_CC_com_ppla_FW
Eco_CC_com_mphy_FW
Community Eco_CC_com_pben_FW
composition Eco_CC_com_inve_FW
Eco_CC_com_fish_FW
Eco_CC_com_zoop_FW
Eco_CC_com_fung_FW
Ecosystem . { Eco_EF_phe_ppla_FW
function Eco_EF_pro_habi_FW
Eco_EF_dec_habi_FW
E Eco_ES_con_habi_FW
;?Sﬁ}f: . { Eco_ES_dis_habi_FW
Eco_ES_str_habi_FW
i Eco_CC_abn_inve_MA
o | . I Eco_EF_dtb_habi_MA
> Eco_EF_phe_habi_MA
E Ecosystem . Eco_EF_phe_ppla_MA
o function Eco_EF_pro_habi_MA
o Eco_ES_dis_cora_MA
3 Ecosystem Eco_ES_dis_malg_MA
5|_> structure Eco_ES_dis_plan_MA
£ Eco_ES_dis_oyst_MA
.% Eco_CC_bio_inve_TER
> Eco_CC_bio_micr_TER [ ]
8 c . Eco_CC_abn_inse_TER ||
S w‘;“’::;zgf] . Eco_CC_bio_bird_TER
P Eco_CC_bio_mamm_TER
Eco_CC_bio_inse_TER
Eco_CC_com_micr_TER
Eco_EF_pro_unsp_TER
Eco_EF_pro_bird_TER
Ecosystem Eco_EF_pro_mamm_TER
function . Eco_EF_dec_unsp_TER
Eco_EF_dtb_fire TER
Eco_EF_dtb_huma_TER
Eco_EF_phe_plan_TER
Eco_ES_str_plan_TER
Ecosystem Eco_ES_dis_habi_TER
structure Eco_ES_con_habi_TER [ ]
Eco_ES_bio_habi_TER [ |
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