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What are the mass balances 
of carbon, nitrogen & 
phosphorus?

How can knowledge of the processes & 
impacts of biogeochemical & socio-economic 
changes be applied to improve Integrated 
environmental & economic 
management of the coastal Areas, ICAM ?

How do changes in land use, climate & sea 
level alter  the fluxes and retention of water & 
particulate matter in the coastal zone, & affect 
coastal morphodynamics?

How are humans altering these mass 
balances, and what are the consequences?

What is the role of the coastal zone in  
trace gas emissions (e.g., DMS, NOX)?

Is the coastal zone a sink or source of CO2?
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Current LOICZBasins Network

•DPSIR analyses of 100 river catchments
•Expert analyses upscaled to coherent subcontinental &
continental regions 
•Workshops, meetings, projects, desktop studies
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Nutrient yield and load to the world oceanNutrient yield and load to the world ocean
(Estimates for DIP)(Estimates for DIP)

Most of the world coastline Most of the world coastline stillstill has has 
low yield low yield 

top blue (68% of coastal cells).top blue (68% of coastal cells).
High yield is locally restrictedHigh yield is locally restricted

top red, yellow (1, 2% of coastal top red, yellow (1, 2% of coastal 
cells).cells).

Most of the load comes from Most of the load comes from 
regions with low to intermediate regions with low to intermediate 
yield yield 

bottom red, yellow and whitebottom red, yellow and white
(38, 34, 19% of load); (38, 34, 19% of load); 
top green, white, and bluetop green, white, and blue
(20, 9, 68% of coastline).(20, 9, 68% of coastline).

Load will continue to grow with Load will continue to grow with 
population and land usepopulation and land use

change.change.

yield

load



Size really does matter Size really does matter –– small may be important!small may be important!

water exchange versus size

autotrophic metabolism versus 
exchange

heterotrophic metabolism versus 
exchange



(Thomas et al. 2004)



Syvitsky et al. 2005



LOICZ I SYNTHESIS BOOK (2005)



Context of synthesisContext of synthesis

HumansHumans and their institutions at multiple scales and their institutions at multiple scales 
are integral components of coastal systemsare integral components of coastal systems
Water continuumWater continuum from river basin catchments to from river basin catchments to 
coastal ocean = fundamental unit for coastal coastal ocean = fundamental unit for coastal 
studies & managementstudies & management
SocialSocial--ecological system approachecological system approach must must 
underpin policy and managementunderpin policy and management



QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

LOICZ II SCIENCE & IMPLEMENTATION PLAN
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Huang He (Yellow River) Delta, China

Fed by Yellow River as it empties to the
Bohai Sea. From 1979 to 2000, the
delta grew by 100 sq km with
the development of aquaculture and
agriculture. (UNEP 2003)

1979

2000



1993 2000

Isahaya Bay Reclamation, Japan: Project separated 30 sq km of tidal flats from
Ariake Sea in 1997 to increase agricultural land and decrease the risk of flooding. 
One of the near term effects was the reported decrease in tidal range in the
Ariake Sea with the closure of the sluice gates around the mud flats. Ecosystem
Impacts have yet to be determined including changes on seaweed aquaculture.
(UNEP 2003)
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LOICZ II INAUGURAL OPEN SCIENCE MEETING



Operational ApproachOperational Approach
Site/Site/

NationalNational
RegionalRegional GlobalGlobal

ScientificScientific
SynthesisSynthesis

ProcessProcess
studiesstudies

Site comparisonsSite comparisons Global trendsGlobal trends

PolicyPolicy
InterfaceInterface

Management Management 
strategiesstrategies

Best practicesBest practices
StandardsStandards

Global impactsGlobal impacts

CapacityCapacity
buildingbuilding

Erasmus Erasmus MundusMundus
Tools & Training Tools & Training 
WorkshopsWorkshops

Regional Regional 
mentorshipsmentorships

Topical working Topical working 
groupsgroups

MechanismMechanism Corresponding Corresponding 
membersmembers

RegionalRegional
Project NodesProject Nodes

LOICZ SSC + LOICZ SSC + 
IPOIPO
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