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LOICZ is leading a global assessment of science on 
coastal urbanization and environmental change to help 
better defi ne the cutting edge of integrated research 
and identify critical gaps in knowledge and integration.

Urbanization and climate change are arguably the two most signifi cant pressures shaping human 
wellbeing and ecological integrity today. Nowhere are these two processes more intensely linked 
than on the coastal zone where cities are both concentrated sites in the production of environmen-
tal risk through pollution and consumption practices, while also being at risk from the impacts of 
local and global environmental change and extreme events. 

Is it possible that urbanization processes and cities on the coast can be transformed from engines and sites of concentrated risk to motors for sustainability? 
Science is essential in any transformation but must be joined with better understanding of the values that underpin development pressures. Work is needed 
to review current best knowledge and practice, and suggest imaginative alternatives.

Source: Courtesy of the Integration and Application Network 
(ian.umces.edu/symbols/)

The Arctic coastal zone is very diverse in all its aspects 
geomorphological, cultural, political, demographical and also 
its economy. The population counts about 4 million people of 
which about 10% are indigenous.

Arctic coastal societies are facing a combination of rapid changes involving environmental processes, cultural 
developments, economic changes, industrial developments, and political changes. Global change has signifi cant 
consequences for many of the region’s narrowly resource-based local and regional economies – local settle-
ments, urban centers and industrialized cities – impacting on employment opportunities, distribution of income 
and wealth, and the allocation of resources. Future impacts of global and environmental change are projected 
for renewable resources – fi sheries, stock of marine mammals, terrestrial ecosystems, and agriculture. These 
consequences may be amplifi ed for local communities located in more resource-strategic positions – such as 
along the Arctic coasts – which are particularly vulnerable to new activities competing for resources. Similarly, 
oil and gas and other large scale mineral extraction activities – among major drivers of Arctic transformation – are 
facing increased demand and may become increasingly accessible with environmental changes and opening northern 
sea routes. Complex interactions of physical, biological and social systems affect Arctic coastal communities, and op-
portunities to engage in a number of traditional activities important to the identity and way of life of northern residents 
may be increasingly at risk. The pace of change puts increased emphasis on detecting Arctic change, understanding change
and predicting the impacts of change on social-ecological systems at various scales, and studying options for adaptation.

What are LOICZ products?
 Numerous peer-reviewed 
 publications 
 Newsletter
 Digital Tools
 Databases
 Models
 Synthesis Books
 R&S Reports

 Mission
Support adaptation to global change by linking natural and social 
sciences with knowledge of coastal communities at global, regional 
and local scales. Operate as an international research project and global 
expert network exploring the drivers and social-environmental impacts 
of global environmental change in coastal zones.

 Vision 
LOICZ is working to support sustainability and adaptation to global 
change in the coastal zone

A) Large estuarine systems are “hotspots” of fl uxes of water and dissolved substances, as well as 
particulate matter and sediments. A better understanding of the physical and human scale of 
river-basin-estuary systems and interactions is urgently needed for better integrated coastal management. 
LOICZ researches the dynamic, estuarine processes linking the river and the coast to understand the 
changes in the state of adjacent coastal and marine ecosystems and habitats (modifi ed from Seitzinger, 
S. P. and Lee, R.Y., 2006: http://www.iwlearn.net/publications/regional-seas-reports/).

B) Signifi cant changes to the present river basin-estuary systems include: 
• Damming, which is reducing sediment supply and increasing the age of the water reaching the estuary; 
• Overextraction of groundwater, which is causing subsidence in densely populated deltas 
   (Syvitski et al., 2009); 
• Decrease in the turbidity of the estuarine water; 
• Climate change warming; 
• Intensifying anthropogenic activities, which increase the fl uxes of nutrients and contaminants; 
• Acidifi cation of estuaries.  

Source: Tim Carruthers

Small island states are threatened by coastal development and climate change

What is LOICZ doing? 

promoting land to sea (catchment based) 
Ecosystem Based Management

encouraging linkages between biophysi-
cal and human dimensions to include cul-
tural and  institutional practices in coastal 
management

presenting the strengths of the traditi-
onal governance model applied in small 
island states to a global audience

Dynamite fishing kills
fish and destroys reef.

Unsustainable agriculture 
practices result in sedimentation.

Earthquakes and tsunamis cause 
earth slumping and flooding.

Sea level rise floods
coastal areas.

Climate variability can cause  increased 
rainfall and flooding, or droughts
and reduced drinking water.

    Increased sea 
    surface temperature
 causes coral bleaching.

    Increased storm frequency 
and intensity damages 
resources.

Ocean acidification threatens 
shellfish and corals.

Local development threats Global climate change threats

Excessive local reef
fishing promotes algal 
growth, resulting in 
coral death; and long lines 
overfish with excessive bycatch.

Development runoff 
adds nutrients to 
reefs.

Core Project of the 
International Geosphere- 
Biosphere Programme 
(IGBP) and the Inter-
national Human 
Dimensions Programme 
on Global Environmental 
Change (IHDP)
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River basin – estuary acidifying model
Source: Zhongyuan Chen


