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Task 4.5: Preparation of ocean, seas and coastal waters
in-situ data

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

LifeWatch ERIC – Tasks Overview and Responsibilities



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).

Task 5.5: Development of EU-coastal monitor

GEO Knowledge Hub Links

http://doi.org/10.60566/m3mr6-6bm34

LifeWatch ERIC – Tasks Overview and Responsibilities

http://doi.org/10.60566/m3mr6-6bm34
http://doi.org/10.60566/m3mr6-6bm34
http://doi.org/10.60566/m3mr6-6bm34


NPP global trend, Land vs Ocean

Toby K. et al 2023,
https://doi.org/10.1016/j.earscirev.2023.104322.

Potter et al. 2012 doi.org/10.1007/s10584-012-0460-2

Nemani et al. 2023 DOI: 10.1126/science.1082750



Biodiversity input database
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Biodiversity input database



Primary production remote sensing 
data of the global ocean (Westberry 
et al. 2023)

• 3 models (VGPM, CbPM, CAFÉ)
• 26 years (1997 -2023)

NPP input database
VGPM

CbPM

CAFE

[Chl, SST, PAR]

[Chl, PAR, Kd(490), 
bbp]

[aph, acdm, bbp, Chl, 
PAR, SST, Kd490]



Sampling period

Sampling point

Monthly
average

Monthly
maximum/ 
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Standard 
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NPP/Biodiversity input database



Temporal Trends in NPP, 
Species Abundance, and 
Species Richness



This plot illustrates the relationship between
the logarithmic values of Net Primary
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

Relationship Between NPP 
and Species Richness

R-sq.(adj) =  0.236 



Relationship Between NPP and Species
Richness/Abundance: inverse trend 



Relationship Between NPP and Species
Richness/Abundance: inverse trend 



Interpolation with Physical Variables



bathy_m

PCA of Species Richness and Physical Variables

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
rivers. The scree plot highlights the dominant role
of PC1 and PC2 in explaining the variance within
the dataset

bathy_m



From Environmental Drivers to Spatial Prediction of Expected Species Richness
3. Univariate
Correlations
“Correlation plots between
species richness and 
individual environmental
variables. Each variable
was later weighted based
on its explanatory power.”

1. GAM Analysis
“Non-linear relationship
between Net Primary
Productivity (NPP) and 
observed species richness
using a Generalized
Additive Model (GAM).”

2. PCA
“Principal Component 
Analysis revealing
environmental gradients
influencing species richness
across NPP, bathymetry, 
coastal and riverine
distances.”

NPP 
47.2%

Bathymetry
33.4%

Distance 
from coasts 

14.1
%

Distance 
from river 

5.3
%

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%
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From Environmental Drivers to Spatial Prediction of Expected Species Richness



Global Trends in Potential Biodiversity (1998-2023)
•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)
•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 an increase 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 
Hemisphere shows a positive trend.
•Globally, a decrease in potential
biodiversity is observed, as indicated
by the red line in the summary graph.



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

•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.



• 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-

makers in marine management policies.



Global Workshop 2025

Submit your abstract for a
oral, workshop or poster 

session 



Thank you! 

Questions?
 Francesco.deleo@cnr.it
carmelo.bonannella@opengeohub.org 
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