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Challenges in SCP A ™
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Important challenges still persist

Emergent
Layer

2D approaches ===mlp static representation of ecological
processes

Canopy
Layer

» oversimplify the dynamic, three-dimensional nature of
ecosystems & species movements over space

Understory
Layer

» neglecting the conservation needs of remote habitats

Forest
Floor

» partial understanding of ecological dynamics over time
and space / misrepresentations of the actual conservation
needs

New methodological and conceptual frameworks are needed —] climate-smart conservation planning
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Where we stand? A
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New 3D planning tools .’
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e Development &
/ optimization phase
\\ ‘
T Applying on simulated data " .

v Developed and optimized the 3D planning tool in R

v Optimized and developed various algorithm and budget distribution options . . . . . .
that are now given to the users

v" Conducted comparative studies between 2D and 3D prioritization approaches, ! ! = ’
suing both simulated and real case study data -

v Ensured that inputs by users are simple and straightforward . . . . ' 4

v Developed a Shiny App for non-R-users . . - ' >

v" Conducted a dedicated workshop in February
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New 3D planning tools
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Implementation on PS )
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Development & — ..
optimization phase Verification phase —> Publication phase

Applying on simulated data . . . . .

Helpful testing and bug reporting ! ! ! - ’ ’

Participation of different PSs

4
Meetings and brainstorming with each one of the participating teams . . . . '
| | | o

N N NN

Co-working: testing phase; validation phase, implementation phase &
fine tuning.
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Adopting & hOIiStiC 3 D [ Priority map of all depth zones

pe rspeCtive Depth zones - Mef:literranean Sea

= 0-40 m - — —
= 40-200m Step 4 | Species distributions

™ 200-2000m P in 0-40m depth zone
™ Over 2000m

f

[ 1 — priority map of over 40m ]

Prioritization
analysi

" Species distributions in t
40-200m depth zone .
(

[ 1 — priority map of over 200m ]

i

Prioritization
analysi

0-40m
40-200m

0>

Nested prioritization analyses

l 200-2000m

Vertical ConnectiVity Over 2000m Species distributions in |
200-2000m depth zone ‘@
i
[ 1 - priority map of over 2000m]
[
. ~ analysi
Doxa et al. 2022; Global Change Biology “a e —c—

> 2000m depth zone




3D prioritization tool I\/ﬁe::n
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prior3D: 3D Prioritization Algorithm

Three-dimensional systematic conservation planning, conducting nested
prioritization analyses across multiple depth levels and ensuring efficient
resource allocation throughout the water column. It provides a structured
workflow designed to address biodiversity conservation and management
challenges 1n the 3 dimensions, while facilitating users’ choices and
parameterization (Doxa et al. 2025 <do1:10.1016/
j.ecolmodel.2024.110919>).




3D prioritization tool

biodiversity
features
distributions

iodiversity
features
dataframe

DEM
raster

Protection
level

DEM
breaks

Protection
allocation
per break

Biodiversity
features
weights

prioritizR
parametrization

Step 1
Data transformation

|
split_rast ()

Stép 2
Run optimisation

problem

Conduct post-hoc
analyses

Step 3

Generate and Export
3D prioritization outputs

Maps and graphs

Metrics in a tabular forn

! terra_jaccard ()

I coherence () :

settings

prior3D analyses
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2D and 3D prioritisation approaches AH

MarinePlan

<5

Implementing the new tools — Comparative outputs for 2D & 3D planning
(examples from the workshop)

2D algorithm 3D algorithm
High
priority

1.0
0.8

0.6

Low
— 00 priority




3D prioritization online app
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MarinePlan Files Input Advnaced Parameters Plots Tables Coherence

Test input page
Species dataframe @ Separator: @

Browse...  biodiv_dFf.csv s

Upload complete

Group weight (optional) ® Separator: ®

Browse... Use Ctrl key to choose Files ,

2D Feature distributions @

Browse... biodiv_raster.tif

Upload complete

Depth raster @

Browse... depth_raster.tif

Upload complete

Locked in raster (optional) @ Locked out raster (optional) @

Browse... Use Ctrl key to choose Files Browse... Use Ctrl key to choose files

Depth levels @ Budget percentages @ Budget weights @
0,-40,-200,-2000,-Inf 0,0.1,0.2,0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 Equal

Run P

-

W\
|

MarinePlan
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3D prioritization online app #H

MarinePlan

Files Input Advnaced Parameters Plots Tables Coherence -

Choose plot®
Maps A
Choose budget percentage:

all hd

& save as PNG

3D
Sum plot




Comparative outputs for 2D & 3D planning A
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species distribution coverage under protection -
1 100 -} | .
c C i Conservation goal
o9 :
I 3¢ :
| 59 i
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| @ ¢ i
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| 0+
1

1 1
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% of the study area under protection . . . . ' r
] | L

Low High priority



Comparative outputs for 2D & 3D planning

species distribution coverage under protection

2D algorithm 3D algorithm

Il h
Overall protected per depth Overall protected per dept
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Better
encompasses
deep sea and
coastal species



Studied PSs
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Greek Aegean & Ionian Seas
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Bay of Biscay
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Western Mediterranean Sea A
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Campania Region A

MarinePlan
J[) =--mmmmmmeeeennee . : .
A i - LowPriority 0505 [ 0607 £207-08 0509 {031 HighPriority
M N 0 P
.
|=
=) 80%
o B
o - g
. Eniam - i
E
= 40% u
£ ! I*.
: Eafjom - :
0% A A
Ao de do de do de de de o de 0 K| B0k fl i 0 kr
5‘}? N %) ‘{? © oy 4 ,ES} |—|t‘] |—|t‘]




Southern North Sea ﬁ “_“

MarinePlan

4

9 30 ; LowPriority 0505 (90607 [Boros WBos0s @0 HighPriority

Southern North Sea




Overall coverages examples

Important " 04
Bird Areas | 03
00 02
0
00

Pleuronectes platessa

Cold-water corals

Deep Water ' ;

Oyster Reefs !

Xenophyophore aggregations

Solea solea
04
03
02
0
22

merluccius

Stenella
coeruleoalba

Physeter macrocephalus

Clupea harengus

aibejadida - eione12 a

£
(&=)

aibead|da

(I3
0.4

02

0.0

Pelagic sharks

oibeadosaw

Ziphius cavirostris

1000

Grampus griseus

aibejadossAqe g aibejadiyieq

m "

MarinePlan




Publications A
4

Research Papers:

Doxa A., Adam C, Papazekou M., Nagkoulis N., Bas M., Lukyanova O., Gerven A. V., Fabbrizzi E., Coll M., Degraer
S., Fraschetti S., Galparsoro |., Giakoumi S., Kruse M., Mazaris A. D., Moro S., Patel T., Pouso S., Stelzenmiiller V.,
Katsanevakis S. (forthcoming). Filling the gap: 3D marine conservation planning helps to achieve biodiversity
conservation targets across the marine realm.

Doxa, A., Adam, C., Nagkoulis, N., Mazaris, A. D., & Katsanevakis, S. (2025). prior3D: An R package for three-
dimensional conservation prioritization. Ecological Modelling, 499, 110919.

CRAN packages
Doxa, A., Adam, C., Nagkoulis, N., Mazaris, A. D., & Katsanevakis, S. (2025). prior3D: 3D Prioritization Algorithm
(R package version 0.1.5). Retrieved from https://cran.r-project.org/package=prior3D

22


https://cran.r-project.org/package=prior3D
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