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ABSTRACT 
 
The growth of human populations inhabiting metropolitan regions represents an important 
component of global demographic, economic, cultural, political, institutional, and land-use 
change. Tropical forests and metropolitan regions exist within complex human-environment 
systems. Contemporary metropolitan landscapes, both tropical and otherwise, are characterized 
by environmental and social heterogeneity. They often contain diverse types of environmentally 
protected areas within matrices spanning the range of land use from highly urbanized to mostly 
rural. Although a few of the world’s tropical forests are still located in relatively remote areas 
which are largely outside the realm of influence exerted by metropolitan centers, over the next 
century this situation is likely to change as the proportion of the human population inhabiting 
metropolitan regions increases, new metropolitan regions develop around today’s expanding 
medium-sized cities, and transportation and communication infrastructures advance into 
remaining frontiers.  
 
The purpose of this paper is to explore current methodological approaches in land-change science 
with the goal of proposing a research agenda focused on pantropical and potentially global study 
of forest recovery in metropolitan regions. To what extent have land-use transitions in general 
and forest-recovery processes in particular been investigated at the metropolitan scale? 
Encompassing the full range of spatial and temporal scales, to date what types of tools and data 
sources have researchers employed in their analyses of tropical forest recovery? What innovative 
research approaches have some pursued and with what results? For instance, how can descriptive 
or explanatory spatially-explicit land-cover change modeling contribute to our understanding of 
forest recovery? What methodological limitations or obstacles have analysts commonly 
encountered? How might we overcome existing methodological difficulties and advance our 
understanding of tropical forest recovery as a land-use transition in metropolitan settings?   
 
Over the past three decades, empirical research on forest-cover change in tropical settings has 
been dominated by studies of the causes and consequences of deforestation. This body of work—
capturing different time periods and a wide range of spatial scales—has mainly considered 
conversions from old-growth forest to agricultural use, offering limited knowledge about areas in 
the process of secondary succession after anthropogenic landscape transformations. Another 
substantial body of research, carried out from a variety of disciplinary perspectives, has examined 
urban expansion processes whereby formerly agricultural lands are converted to industrial, 
commercial, and residential uses. Only recently, have investigators carried out studies dedicated 
to improving our understanding of the land-use trajectories that follow tropical deforestation. This 
line of inquiry has led a growing number of authors to begin documenting specific cases of 
tropical forest recovery in ways that integrate aspects of the social and biophysical sciences. 
Although some early comparisons of case studies have appeared in this expanding literature on 
tropical forest recovery, the accumulating socio-ecological knowledge about tropical forest 
recovery has not yet been systematically organized for rigorous comparative analysis that would 
allow the generation of testable hypotheses and that might help to explain variations in land-use 
transitions that result in forest regrowth. Given that research on tropical forest recovery is still a 



relatively new endeavor, it is early enough to encourage and facilitate collaboration among 
members of this research community by developing a common language, standardizing 
techniques used for data collection and measurement, and adopting accessible, compatible 
software.  
 
Since the early 1990s, forest-transition theorists have hypothesized that, in the process of modern 
economic development, societies transform landscapes sequentially first by clearing forests and 
converting lands to agricultural uses, then in the process of agricultural modernization (making 
agriculture more capital and technology-intensive and less labor-intensive) marginal agricultural 
lands are abandoned while agricultural activities concentrate on the most suitable lands as 
employment opportunities in the manufacturing, construction, service, commercial, and public 
sectors attract laborers to cities inducing spontaneous forest regeneration on abandoned lands. In 
addition, as cities develop, a variety of institutions involved in environmental governance evolve 
and implement conservation strategies serving to maintain and sometimes expedite forest 
recovery in places of particular ecological value and/or that are less suitable for agricultural or 
urban use. Public agencies, private actors, and local communities may actively expand tree 
plantations when natural forests become scarce, often cultivating mono-specific stands of fast-
growing exotic species. Observers have reported tropical forest recovery under these as well as 
other circumstances thus helping to refine forest-transition theory.  
 
The idea for this paper originates from previous empirical land-use change research conducted at 
the subnational level in Santa Catarina state, southern Brazil. From 1970 to the present, rapid 
demographic growth due to both rural-to-urban and urban-to-urban migration and accelerated real 
estate development occurred in Santa Catarina’s capital city of Florianópolis and its extended 
urban area. Since 1985, the larger metropolitan region of Florianópolis has experienced 
contraction of agricultural land area, an expansion of protected area networks, and substantial 
forest recovery. Knowledge of this case could be compared to and integrated with knowledge of 
other metropolitan regions and organized at different regional or global scales whether defined 
socially (e.g., southern Brazil, Brazil in its entirety, South America, Latin America, developing 
countries) or ecologically (e.g., the Atlantic Forest domain, biodiversity hotspots, Neotropical 
forests, tropical forests, coastal forests, all forests).  
 
With the addition of further studies, will we find very similar sequences leading to different 
outcomes? Conversely, will we find a set of distinct sequences that result in forest recovery? 
Progress towards both improving methodological approaches and coordinating research efforts 
should begin to address inquiries related to forest-recovery dynamics and the complexities of 
metropolitan systems. 


