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Outlook

What are we talking about
• LTL Models
• HTL Models

The LTL -Physical biogeochemical coupling

Connecting with HTL models

State of the art in the SES
• Operational models
• Hindcasting scenario and policy oriented models

Where do we go from here?

What is/can/could be (is not…) observed in 
An observing system framework}



What are we talking about: LTL models 

Directly observed
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Directly (chemical composition) 
or  “Proxy” (weight) observed
Scanty observation  



What are we talking about: LTL models 

Directly (chemical composition) 
or  “Proxy” (chl-a; weight) observed  



What are we talking about: LTL models 

� � � �

� � � “Intra” Functional groups resolution
Almost no observations “in situ”
Promising progresses from remote
Observations (for primary producers)
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What are we talking about: LTL models 

Rates: (any arrow in the scheme)Ç√
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Almost no “in situ” observations
Primary productivity remotely
(satellite) detected.



What are we talking about: HTL models 
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The LTL physical-biogeochemical coupling
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Need for boundary conditions
(surface and land based)

Crucial: Observations of the
Physical environment



The LTL physical-biogeochemical coupling
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Almost no observations



Connecting with HTL models
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State of the art in the SES: Operational

Ecosystem based modelling in the Mediterranean Sea within COPERNICUS 
system.

OGS biogeochemical model system (OGSTM-BFM 
model) is part of the Mediterranean Copernicus 
Marine Service



State of the art in the SES: Operational

SATELLITE 
OBSERVATIONS
Chlorophyll concentrations
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Mediterranean biogeochemical simulations
2 type of products:- every week, 7 days analysis + 10 days 
forecast - 1999-2013 reanalysis run

Available through http://marine.copernicus.eu webportal

BIOGEOCHEMICAL MODEL
OGS Tracer model + BFM



State of the art in the SES: Operational
• Spatial resolution: 1/16 ̂° (~7 km) 
• 72 vertical levels: 1.5 m at surface
• Temporal resolution:  daily (analysis and forecast product) and monthly (reanalysis 

product)

• 6 variables:
chlorophyll, 
phytoplankton biomass, 
phosphate, 
nitrate, 
primary production, 
oxygen

• Validation of each
product-variable against
available data

Chlorophyll [mg/m3]
http://marine.copernicus.eu



State of the art in the SES: Hindcast & Scenarios

The                                 and the                                                contribution

Hindcast and scenario 
“time slices” simulations
Emphasis on climate variability

“Good Environmental Status” 
assessment
“Emphasis on support to policy



State of the art in the SES: Hindcast & Scenarios

Biogeochemical response to the EMT

Chl-a trend 
1993 2000

PO4 transport
Levantine Ionian

Mattia et.al 2013
Interannual variability assessment

Hermann et.al 2013



State of the art in the SES: Hindcast & Scenarios

Scenarios for 
atmospheric
And land 
based forcing
Lazzari et al 2014

Impact of warming trend on 
Biogeochemistry
Hermann et al. 2014



State of the art in the SES: Hindcast & Scenarios

Biogeochemistry Gross Primary Production
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Monthly mean

Model SeaWiFSAverage 1998-2007

Gross Primary Production 
average 1998-2007

Model 
0.76 g C/m2

SeaWifs
0.64 g C/m2
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State of the art in the SES: Hindcast & Scenarios

Extending to pelagic HTL  and Benthic domain

UPS-LA: simulating anchovies 
spawning and connectivity
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Where do we go from here?

Benefits for ecosystem modelling from physical environment sustained observations are 
Out of question.

Increased observational capabilities for ecosystem properties  is crucial for advancement
Of ecosystem models structure.

There is urgency to start observing ecosystem state variables and rates that are either
Poorly/proxy observed (LTL state var’s) or (almost…..) non observed.



Where do we go from here?

Strong needs for coastal observing systems encompassing benthic pelagic coupling
In order to constrain model performances.



Where do we go from here?

Extend the operational provision of remotely sensed “Proxies” for phytoplankton
Biomass to Primary production and size class composition


