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SPEAR case study

Å Carrying capacity

Å SPEAR: vital statistics

Å SPEAR research (+ SMILE & UISCE examples)

Å SPEAR products

Å Synthesis

Multilayered ecosystem models.

Integrated modelling

Topics



Carrying capacity definitions

The relative importance of these aspects varies

and tools to address the issues

Definition Potential approaches

PHYSICAL Bathymetry, morphology: GIS models

Current speed and direction: ñROMSò type models

PRODUCTION Individual growth: Shellfish & fish growth models

Population growth: EcoWin2000 

ECOLOGICAL Ecosystem response - plankton, nutrients: E2K Model

Wild species, reefs: E2K-GIS resource partitioning model

(WISE)

Watershed management strategies: SWAT-E2K

SOCIAL System scale: Aesthetic values, tourism, watersports

Local scale: NIMBY, NIMTO, BANANA
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for aquaculture
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Carrying capacity ïsystem scale
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Carrying capacity ïfarm scale
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Carrying capacity ïraft scale
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SPEAR - Key Objectives

Å Develop framework that simulates the 
dynamics of the coastal zone accounting for 
catchment inputs, ecological structure and 
human activities;

Å Test using research models, and develop 
screening models which integrate key 
processes and interactions;

Å Examine ways of internalizing environmental 
costs and recommend response options 
such as optimisation of species, promoting 
ecological sustainability;

Å Evaluate the full economic costs and 
benefits of alternative management 
strategies and consequences for society;

Å Provide managers with quantitative 
descriptors of environmental health, 
including practical diagnostic tools. 

Chlorophyll a 

(MODIS)

MODIS

Ἕ

http://www.longline.co.uk/


GEM ïGeochemical and Ecological Modelling

http://www.ecowin.org/Address

Partners and Associates

CSIR ïCouncil for 

Scientific and 

Industrial Research, 

SOUTH AFRICA

NOAA NCCOS, U.S.

Contribution to 

eutrophication 

assessment

U. Algarve, PORTUGAL

Contribution through 

Erasmus Mundus

Xiamen University, CHINA

Contribution to Socio-

economic work

IMAR ïInstitute of 

Marine Research, 

PORTUGAL

(Coordination)

Plymouth Marine 

Laboratory, U.K.

University of 

Stirling, U.K.

University of 

Gothenburg, 

SWEDEN

WL|Delft, 

NETHERLANDS

First Institute of 

Oceanogaphy, 

CHINA

Third Institute of 

Oceanogaphy, 

CHINA

Ningbo University, 

CHINA
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Test cases

HUANGDUN BAY SANGGOU BAY

Lat.: 30º N

Long.: 122º E

Lat.: 37º N

Long.: 122º E

Physical 

data 

Area: 90 km2 (mean depth 8 m);

Salinity: 23-26 psu;

Mean temperature: 18 ºC.

Area: 140 km2 (mean depth 8 m);

Fully saline;

Mean temperature: 12 ºC.

Pressures

Rural watershed

Ninghai city: population 500 000

External influences from the Xiangshan 

Gang and the Changjiang delta

Rural watershed

Rongcheng city: 

population 200 000

Cultivated

marine

resources

Subtidal: 3000 t y-1 (fish cages, oysters);

Ponds: 2700 t y-1 (razor clam, shrimp, crab);

Intertidal: 4000 t y-1 (various bivalves).

Chinese scallop: 60 000 t y-1;

Pacific oyster: 13 000 t y-1;

Kelp: 40 000 t y-1.

http://www.longline.co.uk/
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The SPEAR approach
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