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The coasts of the world form a narrow but vital and extensive interface zone in which large and growing 
proportions of the human population and global economic activity are located. However, equally coasts are 
arguably the most transformed and imperilled social-ecological system on earth, coasts are characterized 
by pervasive unsustainable practices. The Land-Ocean Interactions in the Coastal Zone (LOICZ) [10] project 
was established in 1993 as a core project of the International Geosphere-Biosphere Programme (IGBP) [8] 
to provide the science knowledge to answer the core question “How will changes in land use, sea level and 
climate alter coastal systems, and what are the wider consequences?” (Crossland et al., 2005 [1]). 
 
In its first phase of operation (1993-2003) LOICZ began a fundamental investigation on biogeochemical 
cycling and processes to assess whether coastal seas were net source or sinks of atmospheric CO2, river 
discharge to the oceans, and biogeochemical modelling and tools. Research was organised in four foci, the 
first three of which addressed the implications of changes in external forcing or boundary conditions, the 
effects of global change on coral reefs, and carbon fluxes and trace gas emissions. The fourth research 
focus foreshadowed later developments, with attention to economic and social impacts of global change in 
coastal systems. This work went beyond generation of scientific understanding but extended to looking at 
ways to make this knowledge and tools could underpin options for alternatives in development and 
decision making. To achieve this mandate LOICZ built a network of scientists from natural and socio-
economic disciplines across more than 80 countries from all regions of the World and 3,000 individuals to 
develop collaborative and interdisciplinary projects.  
 
At the end of 2002, after almost a decade of collaborative research, LOICZ was able to provide a first global 
synthesis of nutrient fluxes and C, N and P metabolism in the nearshore coastal seas, drawing on more than 
160 site studies from regional compilations in Mexico, Australasia, Central America, the South China Sea, 
South America, East Asian estuaries, Africa, the Mediterranean, the Black Sea, and polar regions, addressing 
questions of land-based drivers and best approximations for coastal system functions (Crossland et al., 
2005 [1]). Framework activities such as the budget model and the coastal typology provided a basis for 
consolidation of a wide network of activities directed to the four focus issues. Specific results and 
achievements were published through a Research and Studies series (available at 
http://www.futureearthcoasts.org) include: 

– Estimation of nutrients fluxes and coastal metabolism to address the role of the coastal zone in 
global cycling. 

– Clarifying the role of river catchments in the flux of materials to the coastal zone. 
– Application of the Driver-Pressure-State-Impact-Response (DPSIR) concept to address the human 

dimensions of change in the coastal zone. 
– Development of a coastal zone typology. 
– Education and training for policy makers and coastal zone managers. 
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A second phase (2004-2015) saw a subtle yet fundamental shift in emphasis in LOICZ research with a more 
comprehensive integration of human dimensions into its research direction that led to co-sponsored by the 
International Human Dimensions Programme on Global Environmental Change (IHDP) [9] (Kremer et al., 
2004 [3]). The goal of LOICZ became “to provide the knowledge, understanding and prediction needed to 
allow coastal communities to assess, anticipate and respond to the interaction of global change and local 
pressures in determining coastal change.” In order to provide a broader context for the coastal zone 
outside of traditional natural and social science boundaries. Research was organised behind five distinct 
themes that were more oriented towards outcomes that combined natural and social sciences and 
stakeholders to understand and contribute to solutions for sustainable use of coastal zones focussed on 
“hotspots” of human interaction with the coastal zone (figure 1) (Newton et al., 2012 [5]). This work 
developed into an overarching frame of “Vulnerability and Adaptation to Global Change in the Coastal 
Zone”, considering the interaction between natural and human factors in coastal social-ecological systems, 
and pointed to the need for attention to governance issues as well as ecological economics integrated with 
natural science research. As well as continuing with research on biogeochemical budget models and coastal 
typology development, the LOICZ focus was extended to the vulnerability of subsiding deltas, and Arctic 
coasts, the assessment of governance especially with respect to natural hazards and post-disaster recovery 
experiences, a synthesis of urbanisation and coastal change processes, and holistic assessment of social-
ecological systems. An additional emerging theme was the issue of global constraints on achieving 
sustainability (Mee, 2012 [4]). An important development during this phase of LOICZ was the looking at 
ways to better communicate science to policy makers and managers (figure 2) (Goh et al., 2008 [2]). This 
was coupled with capacity building efforts based on a "act local, think global" concept to build strategic 
capacities for sustainable coastal zone management and effective responses to global environmental 
change (Weichselgartner et al., 2013 [6]). 
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2015 marks yet a third phase in the evolution of LOICZ that coincides with the development of the Future 
Earth programme that is a major international research platform providing the knowledge and support to 
accelerate our transformations to a sustainable world. LOICZ will be re-named Future Earth – Coasts with a 
new mandate to work to support sustainability and adaptation to global change in the coastal zone. The 
research of Future Earth – Coasts will be re-oriented to support adaptation to global change by linking 
natural and social sciences with knowledge of coastal communities at global, regional and local scales. It 
will nevertheless continue to operate as an international research project and global expert network 
exploring the drivers and social-environmental impacts of global environmental change in coastal zones. 
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