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Screening models

Å Used for broad comparison and assessment

Å Relate pressure, state and response

Å May be ecosystem scale or other scales, e.g.

regional, fish farm

Å Are highly aggregated and easy to apply

Å Can be data-driven or use inputs from more complex

models

Å Are easily understood and interpreted by managers

Screening models synthesise information, and are quick and easy to apply

Distilling information



Screening models

Useful for diagnosis, scoping, and comparisons

Examples

Model name Objective Usage

OSPAR-COMPP Eutrophication assessment EU, mainly NE Atlantic

ASSETS Eutrophication assessment US, Worldwide, EU

HEAT Eutrophication assessment EU mainly Baltic

DEPOMOD Local effects of finfish aquaculture Scotland, elsewhere

MOM Local effects of salmon aquaculture Norway, elsewhere

FARM Open water shellfish culture, IMTA EU, US, China

POND Pond-scale culture EU, Asia
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Pressure-State 

relationships
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Coastal eutrophication
Pressure-State-Response

Drivers

¸Agriculture ïloss of fertilizer, etc

¸Urban and industrial discharges

¸Aquaculture

¸Atmospheric deposition

¸Internal (secondary) sources (e.g. P from sediments)

¸Advection from offshore (e.g. N and P, certain types of HAB)

Response

¸Fertilizer reduction

¸WWTP (sewage, industry)

¸Emmission controls

¸Sediment dredging etc

¸Time...

¸Interdiction (e.g. HAB events)

Pressure

¸N and P loading to the 

coastal system

¸HAB phytoplankton 

ñloadingò from offshore

State

¸Primary symptoms

¸Decreased light availability

¸Increased organic decomposition

¸Algal dominance changes

¸Secondary symptoms

¸Loss of SAV

¸Low dissolved oxygen

¸Harmful algae



Conceptual model 

of eutrophication



Assesment method indicators
Comparisons

Method Name Biological indicators Physico-chemical 

indicators

Nutrient load 

related to 

impairments

Integrated 

final rating

TRIX2 Chl DO, DIN, TP no yes

EPA NCA Water 

Quality Index1

Chl Water clarity, DO, 

DIN, DIP

no yes

ASSETS5 Chl, macroalgae, 

seagrass, HAB

DO yes yes

TWQI/LWQI3 Chl, macroalgae, seagrass DO, DIN, DIP no yes

OSPAR 

COMPP7

Chl, macroalgae, 

seagrass, phytoplankton 

indicator species

DO, TP, TN, DIN, 

DIP

yes yes

HEAT4 Chl, primary production, 

seagrass, benthic 

invertebrates, HAB,

macroalgae

DIN, DIP, TN, TP, 

DO, , water clarity

no yes

IFREMER8 Chl, seagrass, 

macrobenthos, HAB

DO water clarity, 

SRP, TP, TN, DIN, 

sediment organic 

matter, sediment 

TN, TP

no yes

Ferreira et al., 2011. Estuarine Coastal and Shelf Science, 

http://dx.doi.org/10.1016/j.ecss.2011.03.014



Screening models and integration

ASSessment of Estuarine Trophic Status 

http://eutro.org/

ASSETS

case study

http://ecowin.org/AE2010/
http://ecowin.org/AE2010/
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The Problem ïAssessment Methods

High algal production

Loss of water clarity

Macroalgal problems

Fish kills 

Loss of habitat

Human health risks

Loss of tourism

Closed fishing grounds

Loss of SAV

Low D.O

Nuisance/Toxic blooms

Increased

N and P 

concentration

Symptoms and Consequences of Nutrient Enrichment

Nutrient Inputs Primary Secondary Consequences 

and Processing Impacts Impacts of Symptoms
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ASSETS ïConceptual Model

http ://eutro.org /



Key aspects of the ASSETS approach
Three stages...

S.B. Bricker, J.G. Ferreira, T. Simas, 2003. An integrated methodology for

assessment of estuarine trophic status. Ecol. Modelling 169: 39-60.

The ASSETS approach may be divided 

into three parts:

VDivision of coastal systems        

into homogeneous areas

VEvaluation of data completeness 

and reliability

VApplication of indices

¸Tidal freshwater (<0.5 psu) 

¸Mixing zone (0.5-25 psu)

¸Seawater zone (>25 psu)

Spatial and temporal quality of 

datasets: completeness 

Confidence in results: 

sampling and analytical 

reliability

Influencing Factors (IF) index

Eutrophic Condition (EC) index

Future Outlook (FO) index

Pressure

State

Response
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Pressure ïOverall Human Influence
ÇCalculate mh, the expected nutrient 
concentration due to land based sources 
(i.e. no ocean sources);

ÇCalculate mb, the expected background 
nutrient concentration due to the ocean 
(i.e. no land-based sources);

ÇCalculate OHI as the ratio of 
mh/(m h+mb);

Bricker, S.B., Ferreira, J.G. & Simas, T. - An Integrated Methodology for 
Assessment of Estuarine Trophic Status . Ecol. Modelling 169: 39 - 60.

Equations are based on a simple Vollenweider approach, modified to account 

for dispersive exchange:
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Class Thresholds

Low 0 to <0.2

Moderate low 0.2 to <0.4

Moderate 0.4 to < 0.6

Moderate high 0.6 to < 0.8

High >0.8
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ASSETS - Assessment of State
Overall level of expression of eutrophic conditions
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MODERATE LOW

Moderate secondary 

symptoms indicate 

substantial eutrophic 

conditions, but low 

primary indicates other 

MODERATE LOW

Moderate secondary 

symptoms indicate 

substantial 

conditions, but low 

primary indicates other 

MODERATE LOW

Primary symptoms 

beginning to indicate 

possible problems 

but still very few 

secondary symptoms 

expressed

MODERATE LOW

Primary symptoms 

beginning to indicate 

possible problems 

but still very few 

secondary symptoms 

expressed



GEM ïGeochemical and Ecological Modelling

http://www.ecowin.org/Address

Definition of Future Outlook (response) matrix
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