Li?g’ysfﬁt'ch

ERIC

01 July 2025 | 09:15

'BEeS

The LifeWatch ERIC Biodiversity & Ecosystem
eScience Conference

D

— T <
ooooco| _|ooooo| Jooooo]

i

i

i

)

a

N

Ty

@@\)

Heraklion, 30 June - 3 July 2025




BEeS

.Heraklion

30 June - 3 July 2025 (
= ® Pl »
LW Homr 4 fre: MIBEC

Session: Ecological
Responses to Climate
Change

1 July 2025 | 08:30-10:30




o BEeS
@-@) ..
@

A =g ®
T R

Shifting Baselines: Patterns
and Trends Linking Ocean Productivity
and Biodiversity in a Changing Climate

Authors: Francesco De Leo | Gianmarco Ingrosso | Mariantonietta La Marra |
Milad Shokri | Alberto Basset

Presenter: Carmelo Bonannella, Francesco De Leo

. OPEN EARTH 4 A
& MONITOR ?)ﬁ".ﬁ LifeWgtch

-
-



About Open-Earth-Monitor B o orenearm

i Fundudy < MONITOR
Cyberinfrastructure @

=2 Consortium: 23 partner organizations

® Funding: EUR12 720 045,00
Period: June 2022 - July 2026
BB Call: Horizon CL6 2021 governance 01




BEeS

®®" - Consortium

. OpenGeoHuB

‘-"C' Connect - Create - Share - Repeat

WABENINGE N [NEHE

AN International Institute for
Llfe QYCh s % Applied Systems Analysis
“\“‘:_-..... I UES A wawewiiasa,ac.at

ERIC

GFZ eurac
research

PoTrTsoam

N
£ilab ETHuw 2.

Ballyon Eco-lnnovotion

7y UNIVERSITA

%0 CREAF 9.

- <<, OPEN EARTH
& MONITOR

‘*fé SINERGISE

"1ifgi GDE MultiOne

cmce B8

Cors Boro-Mletiorrenss BrockMANN
ConsuLt GmeH

TERRASIGNA™

.‘:@b
e




BEeS
@@ o 2 : - - << OPEN EARTH
*® Main objectives wee. @ MONITOR

2. OPEN SOURCE EO COMPUTING ENGINE

Integrate EO with in-situ data
and release cloud-based,
cutting-edge Al algorithmes.

1. GAPS AND NEEDS ANALYSIS 5. SERVE CONCRETE GOALS

: 3. BUILD BETTER DATA PORTALS
Find out what are the @ Generate concrete

bottlenecks of data 72~ Harmonize and bridge use cases, support
& v Platforms together y  existing platforms and build European and global
9  with stakeholders. N novel, connected portals. sustainability goals.

4. MAKE DATA PLATFORMS F.A.LR. Ve . curopean

1 Opernlcus Green Deal =
esallaryere

c EuroGED

’Aeo GROUP ON /\ 0SGeo > somc: e

=
EARTH OBSERVATIONS N p”

Improve accessibility of data
with open-source licenses

and capacity building.
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Fundad by
the Eurcpean Unlon

WP7 - Business development and project sustainability

User User User User <
""" > community #1 community #2 community #3 *** community #N
~ e £ T
$ - v ¥

Use case #1 Use case #2 Use case #3 ... Use case #N
WPS5 - OEMC suite of tools to WP6 - OEMC suite of tools to
support EU programmes support global programmes

Building blocks T

< WP4 - OEMC in-situ O&M
WP3 - OEMC computing engine zanility taols

Basic generic tools for data import & processing

L |

Feedback loop WP2 - User-driven system Feedback loop

.....................................................................................................

; design and FAIRWOTKIIOWS ¢ ..........................cccooevurnrrnrnncnnens
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GLOBAL TOPOGRAPHIC
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SERVICE
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METEO-BASED

AGRICULTURAL
INSURANCE TOOL

TROPICAL DEFORESTATION
MONITORING AND
CHARACTERISATION TOOL
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MONITORING AND
REPORTING TOOL
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DEVELOPMENT OF THE
WORLD-REFORESTATION
MONITOR

AIR Ql;ALITY
ASSESSMENT AT
CONTINENTAL SCALE

-
HIGH RESOLUTION SNOW

WATER EQUIVALENT IN
SELECTED MOUNTAIN REGIONS

- Use cases

.

SOIL CARBON ACCOUNTING
SYSTEM FOR WORLD
MANGROVES

‘ v
EU SOIL OBSERVATORY
FARMER ALERT
SYSTEM

. ,J‘
¥
AIR QUALITY
ASSESSMENT AT
REGIONAL SCALE

DROUGHT MONITORING AT
HIGH RESOLUTION
THROUGHOUT ITALY

T
LARGE-AREA ESTIMATION

OF FOREST CARBON
EMISSIONS

mz,

CROP YIELD MONITORING
SYSTEM FOR AFRICA

A
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EU REFORESTATION
TOOL

ﬁ
\J

DATA CUBE FOR SPATIAL
MODELING FOR SINAI

EU-RAPID FOREST
DISTURBANCE
MONITORING TOOL

DEVELOPMENT OF EU-
BIODIVERSITY
MONITOR

TOOLS FOR DIGITALISATION
OF AGRICULTURE IN
ETHIOPIA

OPEN EARTH
MONITOR

B o

Fundad by
the Eurcpean Unlon

SIF-BASED HIGH SPATIAL
RESOLUTION GPP FLUX
ESTIMATIONS

GLOBAL DROUGHT
MONITORING AT HIGH
RESOLUTION

METEO SUPPORT FOR
MODELING OF CARBON
SEQUESTRATION TOOL

A Wy
J ! i .
EU FLOOD RISK MAPS AT METEO SUPPORT TOOL
HIGH RESOLUTION FOR WILDFIRE RISK

TOOL TO ESTIMATE LOCAL

TEMPERATURES CHANGES

FOLLOWING AN INCREASE
IN FOREST COVER

S €

MOSQUITO ALERT FOREST MANAGEMENT
SYSTEM FOR ITALY & TRACKING TOOL FOR
(ZANZARA TIGRE) CROATIA

-

GLOBAL MONITORING
SYSTEM FOR LIVESTOCK AND
GRASSLANDS / PASTURES

TOOLS AND DATA FOR
IMPROVED BIOMASS
ESTIMATION
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DATA TOOLS AND
MONITORS
<,

DATA COLLECTION,
INTEGRATION & STORAGE

g Visualizations \tb, Earth Observations

cximm )
ux Functionalities

5 Ground data

=

GAP ANALYSIS

F.A.LLR. PRINCIPLES
AND GOVERNANCE

& OPEN STANDARDS

COMMUNITIES

CO-DESIGN
& USE CASES

USE CASES &
APPLICATIONS

DATA ANALYSIS
BUSINESS AND SOFTWARE
DEVELOPMENT -

$1 Cloud-based aigorithms
. o New products

Business models
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Task 4.4: Preparation of marine / terrestrial biodiversity
and landscape diversity in-situ data

Data selection by use case
community (WP5 & WP6)

Final catalog available
for all scientist

Ecbble Aocass-me |nterope-able Reusable

v JORVE- LI+

Scouting extisting
datasets Improve fairness of

selected data

Task 4.5: Preparation of ocean, seas and coastal waters
in-situ data
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Task 5.5: Development of EU-coastal monitor

Objective: tool for scenario building to predict the 'potential’ spatial distribution of biodiversity at both national and
European scales, with a specific focus on coastal areas pertinent to the Marine Strategy Framework Directive

(MSFD).

SCALE-DEPENDENCY OF "POTENTIAL" MARINE
BIODIVERSITY DISTRIBUTION PATTERNS AT NATIONAL AND
EUROPEAN SCALES

Potential biodiversity 1999

Value
e  High - 3.94982

BN | ow 174854

GEO Knowledge Hub Links
http://doi.org/10.60566/m3mr6-6bm34


http://doi.org/10.60566/m3mr6-6bm34
http://doi.org/10.60566/m3mr6-6bm34
http://doi.org/10.60566/m3mr6-6bm34
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Potter et al. 2012 doi.org/10.1007/s10584-012-0460-2
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Biodiversity input database

Amphibians () Fish

\ \i E E/ N
> Benthos i Freshwater invertebrates Marine
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Length of time series located within grid - s

2 years - = >90 years

(Dornelas et al. 2018) https://biotime.st-andrews.ac.uk

45000
species

> 10000
species

Marine realm

after 1997
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VGPM

[ChI, SST, PAR]

Primary production remote sensing
data of the global ocean (Westberry

et al. 2023) CbPM
) [Chl, PAR, Kd(490),
* 3 models (VGPM, CbPM, CAFE) bbp]

e 26vyears (1997 -2023)

CAFE
[aph, acdm, bbp, Chl, . il
PAR, SST, Kd490] A

200 300 400 500 1000 2000 3000 4000

NPP (mgCm~d")
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Sampling point
Sampling period
\§ \> § %* § § & Monthly
S \‘ N, dverage

High

© Low

‘ Monthly
: maximum/
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e Standard
N deviation
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Relationship Between NPP | o 5505 o0 @
and Species Richness ~— OB R
This plot illustrates the relationship between @
the logarithmic values of Net Primary 8 o=

-

Productivity (NPP) and species richness (S),
used as a proxy for biodiversity. The red line <
represents the smoothed fit from a
Generalized Additive Model (GAM), capturing
the non-linear relationship. The trend shows
an increase in species richness with rising NPP
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LOG{NPP [mg C m~%d™']}

R-sq.(adj) = 0.236




o= BEeS . . .
== Relationship Between NPP and Species
Richness/Abundance: inverse trend
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Relationship Between NPP and Species
Richness/Abundance: inverse trend
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LOG{NPP [mg C m™2d™']}
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Interpolation with Physical Variables

RA2 = 0.245
p <0.05

y= 2e-04 x + 7.393§ o

| | 1 I | 1
-6000 -5000 -4000 -3000 -2000 -1000
Depth [m]
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RA2 = 0.111
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= -0.11 x + 7.4006

T T T T
4 6 8 10

Land distance [dec. deg.]

LOG{NPP [mg C m™2d™"]}

7.5

2 3 k) 35 k] 3 38

y= -0033x+ 7.3481 °

I T I [ [
5 10 15 20 25
River distance [dec. deg.]

T
30




@) BEeS . : :
m PCA of Species Richness and Physical Variables

rv dISI Scree Plot

N PCL P2 PG P4 PGS

NPP_MAX  -8.986 -2.799 3.115 -3.4827 3.8876
. tthy m  8.634 -4.485 2.189 3.4188 3.7935
o g riv_dist 4,550 7.283 7.153 -0.7672 0.1939
[ /]  lond.dist 7.740 -6.115 2.526 -3.7668 -2.7666
Pz ks ot pos S -8.120 -3.420 5.296 3.4687 -2.7971

PC1 PC2 PC3 PC4 PCS
0.4809228 @.2072493 0.1594482 0.0806563 0.0717234

20

15

0.2

0.0 05 10

0.1

The PCA biplot illustrates the relationships
between species richness (S), Net Primary
Productivity (NPP_MAX), and physical factors such
as river distance, land distance, and depth. The first
principal component (PC1) is largely driven by
productivity and species richness, while the second
component (PC2) is influenced by proximity to
land_dist rivers. The scree plot highlights the dominant role
of PC1 and PC2 in explaining the variance within

! ! ! ! ! ! ! the dataset
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

.....................................................

PC2
0.0
|

— NPP_MAX
S

-0.1

-0.2

PCA1




-gggg From Environmental Drivers to Spatial Prediction of Expected Species Richness

LG

1. GAM Analysis 2. PCA 3. Univariate
“Non-linear relationship “Principal Component Correlati'ons ; N PZFZ/
between Net Primary Analysis revealing “Correlation plots between T 47.2%
Productivity (NPP) and environmental gradients species richness and f
observed species richness influencing species richness individual environmental
using a Generalized across NPP, bathymetry, variables. Each variable
Additive Model (GAM).” coastal and riverine was later weighted based

distances.” on its explanatory power.”
o - G i E , -

LOG(S)
5
l
PC2
0.0

-
o - NPP_mAX
¥ s

-0.2

6.0 65 70 -0.3 -0.2 -0.1

A 4 8.
LOG{NPP [mg C m2d""]}

Primary productivity (NPP) alone explains 23% of the variability in species richness (GAM); when
including bathymetry, distance from the coast, and distance from river mouths (PCA), the explained
variability increases to 47%

‘‘‘‘‘‘‘‘‘




-%532 From Environmental Drivers to Spatial Prediction of Expected Species Richness
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Bathymetry \ .-~
33.4% :

Distance N
from
coasts
141
%

model2021.tif

Distance W, | Value
from ! — - High :4.76742

river 5.3 EENEEE
% - Low: 0.700074
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Global Trends in Potential Biodiversity (1998-2023)

Esri, HERE, Garmin, © PEsri, HERE, Garmin, ©
OpenStreetMap confributors, ’ OpenStreetM‘agﬂ gqn’gr‘iq\gtg_rs,
and the GIS user community .~ &hd the GI'S usér'community

*The map presents a global
analysis of trends in potential
biodiversity, based on annual data
from 1998 to 2023.

*The trend measure implicitly
reflects changes in global
potential biodiversity, highlighting
critical areas.

Blue areas indicate regions
where potential biodiversity is
decreasing over the years.
*Yellow areas represent regions
where biodiversity remains
relatively stable.

*Red areas show an increase in
estimated potential biodiversity
according to the model.

*This model is valuable for
identifying critical zones and
guiding conservation efforts.




@@~ Latitudinal Trends in Potential Biodiversity (1998-2023)

LT

*The map displays global trends in
potential biodiversity with arrows
indicating changes based on latitude.
*A clear latitudinal gradient is
observed, with a marked decline in
potential biodiversity between
+40°N and 20°S.

*Areas immediately above and below
this range show anincrease in
potential biodiversity.

*The trend of increasing biodiversity
is also evident in peri-Arctic regions.
*Overall, there are notable
differences between hemispheres:
the Northern Hemisphere shows a

: negative trend, while the Southern
T Hemisphere shows a positive trend.
*Globally, a decrease in potential
biodiversity is observed, as indicated
by the red line in the summary graph.

80°0'0"N

\

80°0'0"N

60°0'0"N
60°0'0"N

40°0'0"N
40°0'0"N

20°0|'0"N
20°0'0"N

0°0'0"

20°0'0"S

40°0'0"S

\\/ 2/

40°0'0"S

60°0'0"S
60°0'0"S

Trend in potential biodiversity

slope
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*The map illustrates the temporal
trends in potential biodiversity across
European seas from 1998 to 2023.
*Areas with negative trends are
predominantly concentrated along the
temperate and subtropical Atlantic
coasts.

*This trend analysis highlights
significant changes in marine
biodiversity, emphasizing the need for
targeted conservation efforts in
affected regions.

*Understanding these patterns is
crucial for developing strategies to
mitigate biodiversity loss and promote
sustainable marine ecosystems.

Temporal Trends in Potential Biodiversity Across European Seas (1998-2023)

Trend in potential biodiversity

slope
e UP

B Ho0n

Esri, HERE, Garmin, ©

OpenStreetMap contributors,

and.the|GIS user community

Esri, HERE, Garmin;
OpenStreetMap conthibUto
and the GIS user comfi

Esri, HERE, Garmin, ©
OpenStreetMap confributors,
and the GIS user community
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« The model was developed using abiotic variables in relation to their distribution

based on in situ data collected.

« The MSFD monitoring framework provides invaluable, high-quality datasets that are

essential for validating ecological models.

*The possibility of testing the model with historical data series from the Marine Strategy

could enhance the model's robustness.

*Predictive spatial models based on environmental drivers can complement MSFD

efforts by: ' :
« Offering biodiversity insights in unsampled areas. :
» Detecting potential crisis zones. = —
« Highlighting emerging trends.

The enhanced model, through data

interaction, can be transformed into a user- ' = .. ~
friendly digital tool that supports decision- . B { - oty M
makers in marine management policies. g s T gt

Potential biodiversity 1999

Value
pm High - 3.94982

B | 0w 1.74854
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Global Workshop 2025

Open-Earth-Monitor

GLOBAL
WORKSHOP

2025

“Open EO data and open source software
as a foundation for monitoring the

European Green Deal”

17-19 September 2025

g University of Perugia, Italy

Department of Civil and
Environmental Engineering

Q) OPEN EARTH
@ MONITOR

- @ OPEN EARTH
ki Y MONITOR

Submit your abstract for a
oral, workshop or poster
session
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