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IAI Collaborative Research Network (CRN) program.

FINAL REPORT

The Collaborative Research Network (CRN) program was approved in 1998. It began in 1999, as a 
five-year program (1999–2003) with an initial investment of about US$10 million for 14 grants (14
CRNs) and through no-cost extensions was active until 2006.  The CRN program encompasses most of 
the IAI’s main objectives: 

- to improve understanding of regional global change phenomena;
- to set up international networks for research into global change issues;
- to produce information for policy- and decision-makers; and
- to expand scientific capacity in the Americas. 

The CRN program was not only designed to support research, but also to encourage synergistic 
networks between scientists in the Americas on global-change problems of importance to the region: 
scientists and scientific institutions working together in an integrated and collaborative fashion. The 
highly multidisciplinary networks were designed to enable in-depth investigation of a wide range of 
global environmental change issues. They have generated significant, high-quality scientific 
information that can be and has been used by stakeholders and policy- and decision-makers to aid 
mitigation of and adaptation to harmful environmental changes and their impacts on our societies.  The 
number of scientists and/or institutions affiliated with the CRN program has increased every year as PIs 
and Co-PIs have added new collaborators. Supplemental and/or parallel funds raised by CRN PIs have 
also continued to grow to exceed US$ 16 million. The major contributors of additional funds were 
national science and technology organizations of IAI member countries. Other institutions providing 
funds for CRN projects included the European Union, France, Germany, the United Nations 
Development Program, the Global Environmental Facility, the World Bank, and the Red Latino 
Americana de Botánica.  Over 600 students have benefited from participating in CRN research. The 
growth of both participation and funding for the CRNs shows that the CRN program has been very 
effective in extending and increasing the number of institutions composing these international research 
networks.  

Several of the research projects in the program investigated terrestrial ecosystems and their use. 

CRN 001, Biogeochemical Cycles under Land Use Change in the Semiarid Americas (PI: Holm 
Tiessen) has generated data on land and soil degradation and on resource management options to 
improve land quality with the participation of the University of Saskatchewan, and partners in 
Argentina, Brazil, Mexico and Venezuela.

Research on organic matter, nutrient cycling and erosion was combined to solve a paradox of 
land degradation in northeastern Brazil.  In this region of scarce but intense rainfall, evidence of 
erosion is obvious, but the typical soil quality indicators do not confirm the impact of erosion.   The 
team used measurements of radioactive 137Cs that had labeled the earth’s surface evenly during the 
1960 hydrogen bomb tests, to calculate top soil loss.  Sediment losses since the bomb fallout period 40 

years ago were calculated at 220 kg soil m-2 from shoulder slopes, equivalent to a 20-cm layer of top 

soil. Losses from the back slope position were even higher, estimated at 268 kg soil m-2, equivalent to 
a 24-cm layer. Both levels represent very serious erosion rates.  Studies on soil carbon confirmed very 
rapid soil organic matter turnover in soils of several regions of the Northeast. Turnover rates of less 
than 50 years were measured, indicating a high potential for degradation and the need for careful 
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management of land cover.  The high carbon turnover and high erosion rates combine to make these 
soils highly susceptible to degradation, but also obscure the degradative processes.  Organic matter 
turnover, both accretion and mineralization, is so fast that carbon levels are hardly affected by erosion.  
Unlike in temperate regions, organic matter level is therefore a poor indicator of land degradation by 
erosion.

Also in NE Brazil, work on water and nutrient cycling in on-farm trials has shown the positive 
impact of agroforestry and of including succulents (forage cactus) into cropping systems.  This has 
stabilized food and fodder production and improved and stabilized income.  An increased use of native 
legume trees was also proposed based on these studies. The positive impact of increasing "useful" 
biodiversity on land management were improved water use efficiency and long-term sustainability.  
This research is ongoing beyond the CRN with European and Brazilian funding.

Isotope studies using 14C14 dating and natural 13C replacement have shown the much more 
rapid C turnover in tropical as compared to temperate soils. In the warm temperate soils of La Pampa 
province, where soil degradation and long-term sustainability are concerns, several sites under different 
management and vegetation cover showed very fast C turnover with half-lives of only 10 to 12 years. 
This compares to half-lives of 50 to over 100 years in temperate grasslands of North America.  This 
surprising and alarming result indicates the high susceptibility to land degradation of the semiarid 
regions of La Pampa. Conservation management is of great importance under these conditions, and that 
lessons from the well-studied Great Plains can not be applied without careful adaptation. One troubling 
result was that soils of one region that had suffered severe degradation under conventional arable 
agriculture were unable to recover original organic matter levels under reclamation attempts with 
pastures.  This is a rare but important evidence of a threshold of irreversibility (or at least considerable 
hysteresis) in the degradation process.  The impacts of land quality and its decline on social and 
economic well-being of the region were also quantified, work that has now been taken over in a CRN II 
project under different leadership.

In Yucatan, off-farm income opportunities have caused wide-spread abandonment of 
traditionally managed shifting cultivation fields. This process was observed during CRN activities, and 
social and land cover changes were documented.  As a follow-up to the research, the team then 
developed a social accounting matrix and implemented an ecological land-use planning in cooperation 
with municipalities. Within this program of research, extension and implementation, a number of 
detailed studies were conducted on aspects of land cover management, such as limitations for tree 
establishment, the economic viability and appropriate tree management for fruit and timber production,
the negative impact of irrigation on insect infestation, and the potential of trees for productivity and 
reclamation of quarries. Adapting management and land-use decisions to the constraints and 
opportunities of landscape has become a central concern.  Within this, it has become clear that many of 
the land-use changes are driven by alternative economic opportunities including subsidies and are 
unrelated to resource quality. A great danger of this process is that land-use decisions (or the lack of 
conscious decisions) are independent of the needs for resource management or conservation.

CRN 009, Cattle Ranching, Land Use and Deforestation in Brazil, Ecuador and Peru (PI: Charles 
Wood), carried out research in rural Ecuador and Peru, and in three rural sites in the Brazilian Amazon.  
In-depth interviews were performed with land managers by interdisciplinary teams of researches drawn 
from the three countries.  Data collection and analysis focused on the decision making process by 
which rural establishments take into account social and biophysical factors in the decision to invest in 
cattle, in the choice to establish and manage pasture, and in the strategies to clear primary or secondary 
forest.  

The findings showed that deforestation is taking place in all regions, although the pace of land 
use change varies between sites.  The choice of pasture management strategies depends on the internal 
characteristics of rural households, on price and market structures, and on the historical and cultural 
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characteristics of the populations involved.  While deforestation was an outcome common to nearly all 
of the research sites, the factors that lead to deforestation varied from one context to another, and by the 
type of producer involved. An understanding of land use decisions is important because of the 
environmental consequences of converting forest to pastures.  It is widely understood that deforestation 
is associated with reduced biodiversity, changes in hydrology, increased soil erosion, and alterations in 
microclimates.  Moreover, the burning of biomass releases large quantities of carbon into the 
atmosphere in the form of carbon dioxide, while cattle are an additional source of methane gas, which 
is produced in the bovine intestinal tract.  An analysis of the expansion of cattle ranching was therefore 
a way to address a wide range of priority environmental issues.  The multi-leveled, interdisciplinary, 
and comparative approach added to the scholarly understanding of the factors that drive 
environmentally significant land use decisions. In addition, the approach generated the kind of 
information required to formulate recommendations to encourage alternative forms of land use and 
promote sustainable pasture management.

The project generated seven book-length monographs: an edited volume on land use and 
deforestation in the Amazon; a monograph on each of the five research sites (in Brazil, Ecuador and 
Peru), and an edited volume that synthesized and compared the results of the regional monographs.  
Another 6 books, 24 articles, and 12 presentations publication were associated with the CRN project. 
Young scholars participated in the fieldwork aided by modest research awards to carry out independent 
research on topics relevant to the CRN’s objectives.  Direct or in kind support from CRN 009 
contributed to the completion of 20 academic degrees at various levels (5 completed Ph.Ds; 9 Ph.D. 
candidates; 4 MS, 2 BS degrees) in a variety of disciplines (Anthropology, Ecology, Economics, 
Sociology, Geography, Agrarian Science, Agroforestry, Political Science and Agronomy).

CRN 012, The Role of Biodiversity and Climate in the Functioning of Ecosystems: A 
Comparative Study of Grasslands, Savannas, and Forests (PI: Osvaldo Sala) had significant 
implications for science, conservation and public policy and management decisions from the local to 
the global scale. The CRN explored a number of questions related to biodiversity and ecosystem 
functioning, including the relationship between biodiversity and primary productivity, the effect of 
plant species diversity on decomposition and carbon turnover, the role of biodiversity in controlling 
nutrient cycling along climatic gradients, the effect of life-form shifts on nutrient pools, and the 
importance of microbial diversity in determining ecosystem functioning.

Results from the field experiments in South America have shed new insights on the 
relationships between biodiversity and ecosystem functioning.  In particular, the focus on ecosystems 
in temperate South America that have received relatively little human impact has provided new 
information with respect to the importance of biodiversity in intact ecosystems.  Vascular plant 
removal experiments in the Patagonian steppe have shown that biodiversity (species richness) and net 
primary productivity are positively correlated, as has been shown in a number of experiments with 
artificially constructed communities. However, in the Patagonian steppe, this relationship is much more 
pronounced, such that changes in diversity result in more dramatic changes in primary production.  
This is attributed to the fact that these ecosystems are intact and undisturbed, so that long-term 
consequences of species interactions and in particular positive species interactions (facilitation) have 
developed.  

Experimental results from the Southern temperate forest have also provided important insights.  
Research in a forest mosaic has demonstrated a significant relationship between aboveground vascular 
plant diversity and belowground soil organisms.  The abundance of soil functional groups appears to be 
affected by the input and quality of organic matter entering the soil pool, in particular by differences in 
litter quality from different species.  In addition to the direct effect on soil organisms, these differences 
in litter quality affect rates of carbon and nitrogen turnover in these sites, both directly through changes 
in litter input, and indirectly through long-term effects on carbon and nitrogen pools.  These results are 
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novel in that the relationships between above- and belowground diversity have been difficult to 
establish, in part because it has been extremely difficult to examine these relationships in intact long-
lived ecosystems such as forests.  Results from both the Patagonian steppe and the Andean temperate
forests demonstrate the importance of using intact ecosystems for exploring fundamental ecological 
relationships, and to accurately assess the importance of biodiversity loss for ecosystem functioning.  
These results have far-reaching importance since the maintenance and preservation of biodiversity is 
one of the pressing concerns for the global community in the next century.  The prominence of the 
preservation and maintenance of biodiversity as a world concern affects political agendas, 
governments, and public policy.

The research of CRN-012 has resulted in 2 edited books, 45 scientific articles published or in 
press, 19 book chapters, and 4 popular articles. The research and capacity building activities highlight 
the importance of biodiversity as both an interdisciplinary science, as well as an emerging issue of both 
local and global significance for public policy.

CRN 040, Comparative Studies of Global Change Effects on the Vegetation of two Tropical 
Ecosystems: The High Mountain and the Seasonal Savanna (PI Juan Silva) had four main research 
components. Scientists and (a total of 27) students from Argentina, Brazil, Colombia and Venezuela 
investigated  a) water dynamics in mountain forests and grasslands; b) structural and functional 
responses to environmental and perturbation gradients in mountain ecosystems; c) structural and 
functional responses to environmental and perturbation gradients in seasonal savannas; and d) climate 
dynamics. 

Water plays a fundamental role in determining the biological diversity and stability of tropical 
ecosystems and renders essential services to human societies. The influence of global change (the 
combination of climate and land use change) on the flows of water in tropical ecosystems and how the 
latter respond to these changes was investigated in two important ecosystems: mountain forests and the 
seasonal savannas. The research on the water dynamics in mountain forests and associated grasslands 
was conducted on Andean slopes in three countries, Argentina, Colombia and Venezuela. The water 
balance in these three ecosystems was affected by floristic composition (especially of the epiphytic 
community and the grasslands), and (drastically) by the replacement of forests by different types of 
grasslands. Resulting changes in water flows were particularly important during heavy rainfall, turning 
these into catastrophic events.

In the seasonal savannas, the annual fluctuations in soil water content at different depths along 
physiognomic gradients from woody savannas to open grasslands were related water flows. The 
replacement of native savannas, well known for their high biodiversity, by introduced pastures with 
higher water use efficiency and greater productivity has deeply affected water circulation in the system. 
Particularly relevant was the reduction in soil water recharge and in soil available water for plant 
growth. 

Water availability was shown to be a determinant of savanna structure and functioning. The 
ecology of savanna trees, the response of different species and functional groups to water availability as 
determined by rainfall, geomorphology and soil texture provided an understanding of the nature of 
savanna vegetation, the coexistence of exclusive growth forms like trees and graminoids, the role of 
fire and the responses of savannas to changes in rainfall and land use. These relationships are important 
at the scale of regional climate, given the extent of seasonal savannas in South America, their 
biodiversity and the rapid transformation of these ecosystems as a consequence of land use change. 

Differences between functional groups and between species at a level of detail such as 
germination, seedling growth and survival and performance in water, and carbon flows showed a 
complex picture of species-specific responses. This suggests that oversimplification and gross species 
classification in major functional types may be misleading and that more detailed analysis is needed to 
understand savanna responses to global change.
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Both, paramos and Polylepis (the highest growing tree) forests are experiencing high pressure 
from land use change. The diversity of functional attributes (which determines a high ecological 
resilience) found in the different species of Polylepis along the latitudinal gradient explained some 
aspects of their success under different climatic scenarios. The responses of paramo vegetation to 
environmental gradients and their relations to biodiversity, as well as the behavior of individual species 
and higher taxa are important since these communities play an important role in the water flows of high 
tropical mountains at the basin scale. Three major data bases for Venezuela: plants from the paramos, 
plants from savannas and rainfall data have been made available on the web through IAIDIS. The 
multi-scale approach of this CRN, from the landscape to the individual plant permitted insights into the 
processes and mechanisms involved in the responses of ecosystems to global change. 

In combination, these terrestrial ecosystem projects provided a comprehensive evaluation of the 
interactions between landuse, ecosystem function and ecophysiology under global change and climate 
stress. 

Closely linked to the terrestrial ecosystems are inland aquatic systems. This link was explored in CRN 
047, Andean Amazon Rivers Analysis and Management project (PI: Michael McClain) which aimed 
at the scientific understanding of Andean Amazon river ecosystems necessary for effective 
management in light of progressing development and possible climate change.  

Landscape analyses centered on classification of terrestrial and aquatic features of the region, 
examination of biophysical and cultural controls on the configuration of land cover, and an analysis of 
socioeconomic drivers of land-use change. Innovative aspects of this work included the identification 
of the best approach to classified mixed terrestrial/aquatic pixels in Landsat images, improved 
techniques for distinguishing similar land-cover types in western Amazonian settings, the development 
of techniques to link landuse change to widely available socioeconomic data, and a focus on aspects of 
the landscape that potentially influence the quantity and quality of water in the region’s rivers. 

A second major area of activities involved coordinated discharge and water quality sampling 
campaigns across pilot basins in Peru, Ecuador, and Colombia. Sampling was conducted at nearly 150 
sampling stations over the 5-years of the project, and weekly samples were collected over a multi-year 
period for a subset of approximately 15 stations distributed across all three pilot basins.

Results showed that Andean Amazon rivers generally enjoy high water quality and intact 
ecosystems, although both degraded water quality and compromised ecosystem integrity were 
documented in the vicinity of towns discharging raw sewage to rivers and in areas of intense 
agriculture. Untreated wastes from towns and poor land management in agricultural areas are the most 
widespread threats, while petroleum development and mining are important in certain regions.

Over the 5 years of the project investigators and students were able to determine relationships 
between seasonal and sporadic changes in discharge and water quality. Quantitative models of these 
dynamics were developed to guide continued research and decision making. More than 100,000 km2 of 
the Andean Amazon landscapes were examined for land cover, land use, and climate parameters. Four 
new methods of landscape analysis were developed in student projects: a technique for predicting the 
rates and patterns of deforestation from widely available socioeconomic data, an end-member mixing 
technique to identify and map aquatic habitats using Landsat imagery; a technique to distinguish 
regionally relevant land-use types from Landsat imagery, and a neural network approach to interpolate 
between climate stations to develop regional precipitation maps. 

Modeling activities of precipitation and runoff for pilot basins in Ecuador and Peru involved 
compilations of existing climate and runoff data and parameterization, calibration, and verification of 
basin-scale models. These models will be useful beyond the life of the project for water resource 
planning purposes and evaluations of climate change impacts on existing resources.
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More than 200 household surveys yielding information about the ways humans both depend 
upon and impact river ecosystems: how people use water from rivers, how colonists and indigenous 
people used riparian areas along rivers. The status of more than 100 river sections was documented and 
related to nearby threats. Threats include landuse conflict, mostly in Andean and riparian areas where 
coca is grown. Government fumigation of these areas contributes to degradation. Deforested areas and 
soil compaction in the Orteguaza and Mocoa basins contributed to the highest yield of suspended solids 
in the basin with averages of 435 ppm, and 413 ppm respectively. Discrepancies between actual land 
cover and best land use pose a conflict in the attempt to prevent primary forest degradation with little 
long-term benefit for activities such as agriculture and cattle ranching. 

Facilities and infrastructure created continue to support global-change research in Peru, 
Ecuador, and Colombia, and continue to be supported with funding from the Moore and MacArthur 
Foundations. The Andean Amazon Research Station in Oxapampa, Peru, is gaining regional 
recognition as a center of research.  

A historical perspective on climate change was provided based on tree ring analysis along the entire 
backbone of the Americas by CRN003, The Assessment of Present, Past and Future Climate 
Variability in the Americas form Treeline Environments (PI: Brian Luckman). The project has 
demonstrated strong linkages between temperature series in Patagonia and Alaska and inverse but 
statistically significant relationships with coral records from the Central Pacific.  Other significant 
results have been the first reconstructions of streamflow from Mexico and Chile which have major 
significance in terms of the future potential of tree ring studies to contribute to studies of hydrologic 
variability and water supply throughout the Americas. In North America, the project was able to 
reconstruct glacier mass balances using dendrochronologies, and to establish links to the Pacific 
Decadal Oscillation and ENSO events. Examination of the climatic controls of mass balance through 
these studies is important for understanding future trajectories for glacier change (i.e. melt and 
recession) in these regions.  The CRN has also reconstructed glacier fluctuations in the Patagonian 
Andes in Argentina. 

Long-term (over 3000 year) chronologies were established for the southern US.  Very detailed 
information was obtained on climate fluctuations in the region. The climate transition around the year 
1400 for instance was marked by warmer sea surface temperatures in the Pacific, rainier winters and 
cooler summers in California and the Great Basin. The Bristlecone Pine records thus point towards a 
history of low frequency El Niño events.

In Mexico, the major achievement of the CRN has been the development of a network of 
Douglas fir chronologies from which well-verified reconstructions of precipitation, drought and 
streamflow have been developed.  The longest chronology in Mexico (Barranco de Amealco) from a 
baldcypress stand in Queretaro is over a thousand years (969–2004). This chronology exhibits reduced 
growth during periods of extensive historical droughts, particularly 1100 to 1160, coinciding with the 
decline of the Toltec empire, and has significant potential for a long precipitation reconstruction. 
During the project six winter-spring precipitation reconstructions have been developed, the longest (for 
Durango) being over 600 years. Water supply is the most important climate-variability-related issue in 
Mexico, and these reconstructions will be of critical importance for water management in this drought-
prone region.  This atmospheric phenomenon has strong socioeconomic significance, as it is the 
primary source of water used for livestock, agriculture, industry, and many other activities. In addition, 
the precipitation and drought reconstructions in Mexico have been used to provide detailed evidence 
for the causes of the historically significant socioeconomic events (famines, disease outbreaks, 
changing crop yields) that influenced the development, peak and decline of important prehispanic 
civilizations that flourished in central Mexico.
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In 1999 Cook et al. (J. Climate, 12, 1145-1162) produced a spectacular gridded reconstruction 
of the Palmer Drought Severity Index (PDSI) for the co-terminous United States for each of the last 
300 years (see http://www.ncdc.noaa.gov/paleo/pdsi.html ref). The provision of new moisture sensitive 
tree-ring chronologies for Mexico and western Canada fuelled by the CRN has been a major 
contribution to the recently-published expanded reconstruction (Cook et al., Science, 306, 1015-1018) 
of this network that now includes 286 2.5° grid squares covering most of North America from the 
Arctic Ocean in western Canada to southern Mexico. 

The CRN’s work in the tropics has narrowed the latitudinal gap for dendrochronologies by 
extending the network equatorwards and by investigation of new species in both hemispheres. For the 
first time, sites in both hemispheres have yielded chronologies and climate reconstructions that extend 
significantly into the tropics. In addition, dendrochronological studies of semiarid woodland sites have 
also been carried out in both hemispheres (mesquite in Mexico, Prosopis in Argentina) in association 
with management studies of these forest types for wood and charcoal production.

Pioneer work by the CRN has developed chronologies up to 705 years from small stunted 
Polylepis tarapacana growing on the slopes of Bolivian volcanoes up to 4900m. These are the highest 
tree-rings sites in the world and results demonstrate a strong relationship between ring-widths and 
precipitation, which have the potential to provide annually-resolved proxy precipitation reconstructions 
for the region over several hundred years. 

Dendrochronological studies have yielded significant information on the relationship between 
climate and forest disturbances. Tree mortality episodes have been recognized during the 20th century 
for Austrocedrus chilensis growing along the xeric forest-steppe border in northern Argentinean 
Patagonia. These regional events of tree mortality are associated with extreme warm-dry climatic 
conditions occurring either in single or two consecutive summers. Warmer temperatures in the northern 
Patagonian Andes since the mid 1970s, due to changes in the Pacific Decadal Oscillation (PDO) 
modes, have increased the occurrence of lighting-induced fires. It is crucial to understand the effect of 
recent climate variations on both physical and biological systems in order to predict correctly 
ecosystem responses to future climatic changes across the Patagonian Andes. 

A continent-wide synthesis of the results shows coherent relationships between high-latitude 
climates in both hemispheres and the tropical Pacific over the last 300 years. These relationships are 
particularly strong at the interdecadal to centennial scale. Reconstructed El Niño sea surface 
temperatures from the Central Pacific over the last 300 years are positively correlated with tree ring 
records from the SW United States and from Central Chile, and negatively correlated with ringwidths 
on the Bolivian Altiplano. These relationships indicate that precipitation variability in low latitudes is 
primarily forced by the tropics. However, significant correlations between reconstructed Patagonian 
temperature records and mean sea level pressures in the Southern Ocean indicate that precipitation 
south of 40°S is mainly influenced by extra tropical forcing. These analyses provide the first examples 
of many potential large scale regional and global climate linkages that could be examined using the full 
database being assembled by the CRN. 

Links between critical stressors of global change (enhanced UV-B radiation and temperature) 
ecosystem effects and societal vulnerability were established by CRN 026, Enhanced ultraviolet-B 
radiation in natural ecosystems as an added perturbation due to ozone depletion (PI: Maria 
Vernet). Based on the hypothesis that the response of organisms and systems to UVR varies along 
gradients, the CRN linked data collection, ecosystem modeling and socio-economic studies.  25 
investigators from18 institutions in 5 countries evaluated the direct and indirect socio-economics 
impacts of UV-b radiation. 

Several experiments showed that other environmental stresses than UV-B confounded the 
results. The mechanism of chlorophyll-a production in Salicornia seemed more affected by the local 
salinity than the actual UV-B radiation levels. A flavonoid protection mechanism in Salicornia plants 
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seems to have prevented significant damage to the growth and chlorophyll production mechanisms of 
the plant. Yet, plants excluded from UV were taller and showed a tendency of higher number of 
internodes and branches than the other treatments.

The Chl-b:Chl-a ratio was increased by UV-B in outdoor mesocosm experiments in Brazil and 
southern Argentina, indicating a community change favouring green algae. Since changes in 
phytoplankton biomass were minor in all experiments, even though UV-B enhancement was important, 
community structure of phytoplankton is probably more important in ecosystem resistance to this 
stressor. Cell physiological condition was worse under enhanced UV-B. However, this was not 
reflected in the quantum yield of photochemistry (Fv/Fm), which showed no effect of the treatments for 
all three sites.

Experiments in freshwater demonstrated for the first time the role of UVR at inducing a vertical 
avoidance behavior in crustacean zooplankton at whole lake scale, and the role of UVR in the induction 
of the synthesis of mycosporine-glutaminol-glucoside, a new photoprotective compound from 
freshwaters, with putative photoprotective function.

A mathematical model was built to represent the results and showed some unexpected results 
due to indirect trophic effects among bacteria, phytoplankton and heterotrophic flagellates. The most 
remarkable effect was an increment in bacteria and flagellate populations due to enhanced UVBR. This 
effect was similar to that observed in experimental mesocosms and is related to the decrease of 
predation due to the direct damage to predators (ciliates) by UVBR. 

Synergy or feedback mechanism between different ecosystem effects on marshes/marine 
systems, education, tourism, were explored in a model designed with stakeholder participation. The 
synthesis model indicates for marshes that UV-b on a global scale is not a significant stress relative to 
potential impacts of sea level rise. While changes in the marine sector due to anthropogenic influences 
may affect global climate change, marshes are expected to primarily be affected by climate change.

An in-depth exploration of societal responses to climate stressors was provided by CRN 031, ENSO 
Disaster Risk Management in Latin America: proposal for the consolidation of a comparative-
regional social study based research, information and training network. (PI: Eduardo Franco †, 
Allan Lavell). The project spanning 8 countries (Argentina, Brazil, Ecuador, Mexico, Costa Rica, 
Colombia, Peru and Florida, USA.), was based within the overall framework of the Latin American 
Network for the Social Study of Disaster Prevention - LA RED. Comparative research on changing risk 
patterns associated with ENSO over the last 35 years and the role of social variables in such changes 
and the explanation of loss and damage was based on the creation of a series of national and a regional 
data base on damaging events associated with ENSO and climatic variability in the 8 countries. The 
information was provided at a high spatial scale of resolution (municipalities, districts, etc.) which 
required advances in the construction of a regional internet based documentation system.

The database (DESINVENTAR) built on all damaging hydrometeorological events over the 
period 1970 to 2003 in the different project countries, is unique in the region. These data sets, covering 
ENSO and non-ENSO years, allow analysis at a high scale of spatial resolution which is of use to 
national and local level decision makers and permits an understanding of changing temporal, spatial 
and semantic patterns of event occurrence and the attendant impacts at a social level. As such it is an 
invaluable, public domain source of information for policy makers, researchers and others.

Although most attention has been paid to the physical side of ENSO (and associated hazard 
disturbances - excessive rainfall, landslides, drought, disease vectors etc.), the most important 
controllable impact on loss levels, risk and future disaster will be determined by social vulnerability. 
The resilience and capacity for adjustment and adaptation of society are critical factors. Any 
consideration of the challenges for policy and practice associated with these phenomena must 
automatically integrate the discussion of “ENSO risk” with a more wide ranging consideration of such 
phenomena as annual climatic variability and future Global Climatic Change.  
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Amongst the major challenges for implementation of risk management practice relating to the 
Niño and Niña which derive from research results, the following considerations derive from the CRN’s 
output: 

For Central American countries, for example, the types of hazards associated with ENSO are 
also common in the region under normal annual patterns of climatic variability, whereas in the north of 
Peru or north-west Argentina the ENSO risk patterns are almost unique. These differences have much 
importance for decision making and the structuring of integral risk management practice. 

Comparative national research results showed varying temporal and spatial patterns of loss and 
damage during different ENSO periods. This changing spatial and social incidence of associated 
hazards in different Niño periods generated a contradiction between the improving ability to predict the 
occurrence of the ENSO phenomena at a global or national scale and the increasing difficulty of 
predicting particular impacts at the local scale.  Moreover, local impacts were very much conditioned 
by human vulnerability patterns and changes such that the hazard side of the equation, which has 
received far more attention, increasingly assumes a lower predictive power as to loss and damage. This 
result has important practical implications: the reconciliation of the contradiction between the local 
nature of risk and centrally, technocratically, controlled intervention decisions and mechanisms that 
make popular participation difficult and ignore local rationales and needs must be overcome.

The project demonstrated the need to consider the Niño in the light of climate variability and 
change and not as an independent and autonomous phenomenon. Results showed that ENSO risk must 
be considered in the light of climatic risk in general. There can be no special ENSO risk management 
set up but, rather, an integral risk management system for the country or local area which takes into 
accounts not only ENSO risk but also other more recurrent risks. The patterns of social change and 
adaptation that occur under annual hazard conditions are part of the changing social matrix in which 
ENSO risk patterns exist.

Project results have been made available to different decision making sectors through 
conferences, seminars and publications or have been incorporated into new projects undertaken by 
team members in the different countries. Training and educational modules developed will permit more 
widespread impact through such channels.

A broader link between climate variability and human condition was established by CRN- 038, a 
Multi-objective Study of Climate Variability for Impact Mitigation in the Trade Convergence 
Climate Complex (PI: M. Pilar Cornejo R. De Grunauer). The project was suspended in 2002 for 
administrative reasons, and the results pertain to two years of operation.

CRN-038 was comprised of two groups, one analyzed physical processes and the second human 
dimensions of climate variability. Results for the Caribbean suggested that interannual variability in the 
early season (May–June–July) is influenced strongly by anomalies in the sea surface temperatures of 
the tropical North Atlantic, with positive anomalies over a narrow latitudinal band (0–20 N) being 
associated with enhanced Caribbean rainfall. The coincidence of this band with the main development 
region for tropical waves suggests a modification of the development of the waves by the warmer 
tropical Atlantic. The strong influence of the tropical North Atlantic wanes in the late season (August–
September–October), with the equatorial Pacific and equatorial Atlantic becoming more significant 
modulators of interannual variability. A significant spatial correlation suggests an influence of the El 
Niño/La Niña, with a warm Pacific associated with a depressed late season and vice versa. There also 
seemed to be a robust relationship between late season Caribbean rainfall and an east-west gradient of 
sea surface temperature (SST) between the two equatorial oceanic basins. Oppositely signed SST 
anomalies in the NINO3 region and the central equatorial Atlantic (0 –15 W, 5 S–5 N) are well 
correlated with Caribbean rainfall for this period. 

Using 94 daily rain gauge stations, the mean dominant annual cycles in the Central American 
region were calculated using empirical orthogonal functions analysis. This allowed determination of 
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some important aspects of this cycle such as the start and end of the rainy season and the mid summer 
drought. Some latitudinal variations were found in these variables. The region was dominated by one 
mean annual cycle that captured 72% of the variance. This cycle involved the latitudinal migration of 
the ITCZ, the seasonal variation of latent heat flux, and low level wind and its interaction with local 
orography. The second important annual cycle explains only the 8% of the variance, principally in 
stations located over the Caribbean Coast of Honduras, Costa Rica and Panama. At the interannual 
scale, the wettest (driest) years in the region were dominated in general by warmer (colder) sea surface 
temperature in the tropical Atlantic compared with the eastern tropical Pacific. 

Monthly data on rice and maize crops was collected and related to meteorological information 
on air temperature, precipitation and relative humidity for seven stations for the period 1970-1999.  
Based on these data, risk analysis maps were constructed for rice and maize crops in the Guayas-Los 
Ríos and Manabí provinces, as a function of geographical position, excess precipitation in each of the 
highest intense months and the zonation of low lands.  The foundations were laid out for yield 
prediction models, but were not carried out

In Ecuador, the group provided a climate alert system, ACUICLIMA 
(http://www.cenaim.espol.edu.ec/acuiclim/alerta.htm), which is updated weekly. The system has 
improved the analysis of data of the oceanographic station “El Pelado” off Ecuador. Another important 
result of the Ecuadorian studies is that heat balance occurs on ENSO scales and that the fortnightly 
component of the tides is important in the variability of the depth of the 20°C isotherm which shows 
evidence of remote and local forcing.  The strong relationship between climate, mainly defined by 
ocean temperature, with shrimp production is a factor of high economic interest.

Human health risks associated with climate change were examined in CRN 048, Diagnostics and 
Prediction of Climate Variability and Human Health Impacts in the Tropical Americas (PI: 
Ulisses Confalonieri) which identified linkages between climate (temperature, rainfall, humidity), land 
use/land cover changes and the seasonal and interannual dynamics of malaria and dengue fever. 

Peaks of dengue incidence were detected 2 months after peaks in temperature and sometimes 
were coincident with peaks in precipitation and/or humidity.  Application of Simple Linear Models and 
Transference Function Models to series of dengue data and climatological variables showed that, 
although the dengue-climate relationship was not linear, it was possible to detect a significant relation 
between the disease and some climatic variables, usually with a lag time.  With the simple linear 
models it was observed that the monthly incidence was related significantly to the incidence from 1 to 
3 months before. The Transference function models have represented the dengue/climate relations very 
well and it was possible to model the number of cases as well as the incidence simultaneously. 
However, the high variability in the equation of the effects has shown that only one climate variable did 
not explain the variability in incidence rates.

The analysis of the influence of rainfall on malaria incidence yielded heterogeneous results, due 
to non-climatic factors. Positive and negative correlations were obtained, with lag periods ranging from 
1 to 6 months; the correlations were strongest at 4-months time delay. Precipitations occurring in the 
driest months of the year were the most predictive of malaria in Roraima, Brazil. With a log 
transformation of the disease incidence data the ENSO Index became significant. The project 
concluded that the transmission of malaria is a complex ecological system. Among the variables 
affecting malaria incidence are rainfall, temperature and humidity which have a major impact in the life 
cycle of insect vectors. Other variables modify the impact of climate.  Topography, geomorphology, 
vegetation and human interventions contribute to an epidemiological response with different 
characteristics in time and space. 

Overall, the results demonstrated linkages between ENSO and malaria in Colombia and 
provided the basis for the development of a Geographical Information System for the study of malaria 
and climate. In the Caribbean islands and in southern Mexico a link was shown between dengue 
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epidemiology and climate variability. ENSO-induced drought was shown to reduce malaria 
transmission in parts of the Brazilian Amazon.  But this relationship was modified by social-
environmental vulnerability factors to malaria.  In Venezuela population dynamics of mosquito vectors 
of malaria were linked to meteorological variables.  Examining life cycles of vectors in more detail, 
meteorological/hydrological influences were documented on the breeding sites of mosquito populations 
in both savanna and forest areas in the Amazon. 

A mathematical model and simulation were promising tools to analyze the entomological, 
epidemiological, and climatic interactions related to malaria transmission, and to point towards 
practical mitigation and human health control interventions. The scientific results were applied to the 
design of climate-health early warning systems with the aim of optimizing scarce resources from health 
systems in developing countries in the Americas.  Since researchers in this project were frequently 
based in governmental health departments, these scientific results were very effectively translated into 
policies and action aiming to protect the health of affected populations.

Several CRNs were primarily concerned with climate and climate change. 

Among them was CRN 055, a regional program for the Study of Regional Climate Variability and 
Changes, their Prediction and Impact in the MERCOSUR Area (PI: Mario Nunez), which studied 
the physical processes of extreme events in the MERCOSUR area, principally in the context of the 
South American Low Level Jet Field Experiment.  Results were fed into models to investigate regional 
climate variability and changes, and an attempt was made to assess the degree of understanding of 
these extreme events by stakeholders and population. 

Climate over Brazil showed complex rainfall variability over time and space driven by both 
global and regional phenomena. At interannual and greater scales, El Niño (ENSO) acts mainly over 
the northeast, Amazonia and south Brazil. The Pacific Decadal Oscillation (PO), the Antarctic 
Oscillation (AO) and the SST of Atlantic Ocean appear to be the principal forcing at interannual scales 
of rainfall variability over northeast Brazil, Amazonia and  the South Atlantic Convergence Zone 
(SACZ). Annual rainfall from 1951 to 2000 showed a positive trend over southern Brazil (+180 to 
+200 mm/ decade) and a negative trend (-180 to -200 mm/decade) over the extreme northwest of 
Amazonia and some regions of southeast Brazil. 

A global vegetation model was used to calculate 12 biome types under 5 climate parameters. The 
model, coupled to CPTEC AGCM, was used to search for multiple equilibrium states between 
vegetation and climate for current climate conditions. Two stable states were found for tropical South 
America: one corresponds to the current biome distribution and the other to a situation in which 
savannas replace tropical forest in the eastern Amazonia and a semi-desert replaces dry shrub land in 
parts of NE Brazil. A move from one equilibrium to the other was precipitated by perturbations such as 
drought, or by radical changes in the biomes of South America as a result of global warming. Under 
different climate change scenarios for this century there is a probability of profound biome changes in 
South America with replacement of 30 to 50% of tropical forests in Amazonia by savannas, semi-desert 
vegetation in NE Brazil and southward expansion of the subtropical Atlantic forest. 

Within this project, a multinational and interdisciplinary team from Argentina, Brazil, Paraguay, 
Uruguay and the United States published more than 40 Journal articles or book chapters and organized 
4 workshops. Modeling the research results from the project helped to produce regional climate change 
scenarios for the Second National Communication on Climate Change of Argentina, and a regional 
climate model has been produced for Uruguay to produce climate scenarios for the Third National 
Communication of Uruguay.  Most of the scientists collaborating in the CRN have participated in the 
South America low level jet experiment (SALLJEX).  As a result of the program, some are now also 
participating as Principal Investigators in CLARIS, a Europe – South America cooperative research 
network, supported by the European Commission. 
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South American climate was linked to oceanic processes in CRN 061, an International Consortium 
for the Study of Global and Climate Change in the South Atlantic (PI: Edmo Campos), based on a 
network of scientists and institutions in Argentina, Brazil,  Uruguay and USA.

Basin scale general circulation and climate studies examined the South Atlantic role on 
interocean exchanges and global thermohaline circulation, the mechanisms of South Atlantic 
interannual SST variability and the variability of Southwestern South Atlantic fronts. 

The project showed that the migrations of the Brazil – Malvinas Confluence at seasonal time 
scales pivot from a N-S orientation in winter to a NW-SE orientation in summer, caused by the 
decoupling of the surface layer from the main flow at depth during the austral summer.  This is in 
contrast with the traditional view of the confluence, which suggested extensive seasonal shifts, of the 
order of 1000 km, along the continental shelf break of eastern South America.  Analysis of ocean color 
combined with SST in the Argentine Basin has considerably refined previous classifications of SW 
South Atlantic biophysical provinces.  The uneven distribution of SST data in the pre-satellite era 
(before 1981) in the South Atlantic can create spurious variability patterns when analyzed with 
empirical orthogonal functions (EOFs) in the space domain.  Results based on EOF on the time 
domain, however, lead to more realistic variability structures.  This is particularly important because 
changes associated to data coverage can be incorrectly associated to climate changes.

Previous knowledge of the southeast South America continental shelf was fragmentary, partly 
due to the sparse synoptic data coverage across political boundaries.  The analysis of in-situ
hydrographic, remote sensing, and atmospheric reanalysis data, together with regional numerical 
models and new data collected during this CRN project provided a novel view of the three dimensional 
water mass distributions, the identification of previously undocumented frontal regions. High 
resolution regional modeling efforts over the continental shelf, forced by winds, tides, continental 
runoff and deep ocean circulation, have clearly demonstrated the sensitivity of the simulations to wind 
forcing.  This result suggests that numerical model outputs must be interpreted with great caution, 
particularly over the continental shelf.

Based on satellite derived ocean color, the continental shelf of the southwest South Atlantic 
experiences one of the largest increases in primary production in the oceans.  The CRN has confirmed 
this trend and revealed that the growth is limited to the continental shelf off Patagonia and is due, 
primarily, to increased chlorophyll during the austral spring and summer. Increased primary production 
is thought to be a consequence of global change. The decrease in SST over the shelf seems to confirm 
this hypothesis. 

Regional Studies evaluated the Plata River impact on the SW Atlantic shelf providing input to 
SW Atlantic shelf modelling which permitted the evaluation of seasonal and interannual variability of 
the Shelf break front. Interdisciplinary field work, including oceanographic cruises and airborne 
surveys were without precedent in Latin America. Training and education activities were directly 
linked to the research through on-board short courses during the PLATA oceanographic cruises. Four 
advanced, international short courses, attended by over 80 students from several IAI member countries 
were organized, and more than 40 young scientists and graduate students were trained.

CRN 062, Eastern Pacific Consortium for Research on Global Change (PI: Timothy Baumgartner) 
was a collaborative network of research and education centers in Chile, Peru, Ecuador, Colombia, 
Costa Rica, Mexico, the United States and Canada aiming to evaluate and anticipate the impacts of 
global change on coastal and oceanic ecosystems, along with their social and economic consequences, 
including the combined effects of natural climate variability, human-induced changes on the natural 
climate system and direct human intervention on coastal and oceanic marine ecosystems through 
harvesting and other types of habitat alteration.  The project was linked to goals of the IGBP (core 
projects of GLOBEC and PAGES), CLIVAR of the WCRP, and GOSS program of IOC. The principal 
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research activities involved retrospective-comparative studies to create knowledge base, modelling 
diagnostics at basin- and regional scales, regional ocean surveys and coastal monitoring. 

The ocean-climate system affects climate over land and therefore the functioning of terrestrial 
ecosystems. This link, and its impacts on agricultural sustainability was explored by CRN 073, 
Climate Variability and its impacts in the Mexico, Central America and Caribbean Region (PI: 
Víctor Magaña). Much of the progress in climate prediction systems which has helped to reduce the 
negative impacts of potentially adverse climate or to take advantage of probable adequate climate 
conditions has been driven by studies on the impacts of El Niño. This CRN aimed to replicate this 
progress in the Mexico, Central America and Caribbean region based on research with participants 
from the US, Mexico, Costa Rica, Colombia, Cuba and Jamaica.  It examined the characteristics of the 
annual cycle of precipitation and temperature in the region, specifically the so-called Mid Summer 
Drought (MSD), a relative minimum in precipitation in the middle of the rainy season (July and 
August) characterized by slightly less rain than the other summer months (June and September) in most 
of Mesoamerica. Farmers in the region have requested information on the intensity of the MSD because 
it influences the productivity of crops like maize. 

The project results provided an improved explanation for the MSD in terms of direct zonal 
circulations that result in teleconnections between the Northeastern Pacific and the Caribbean warm 
pools. The Caribbean Low Level Jet appears to play a role in the teleconnection through the exchange 
of energy with easterly waves that travel from the Caribbean to the Pacific or through the gap flow 
across the Papagayo Isthmus that cools the NE Pacific warm pool. The complex interactions have 
spatial scales that are not well resolved by current General Circulation Models used to predict seasonal 
climate anomalies. Such spatial details will be necessary for decision makers to plan their activities 
considering climate information. 

The CRN therefore constructed a regional climate model that combines the NCAR CCM3 and 
the mesoscale model known as MM5 to explore the possibility of reproducing such small scale 
features. In addition, an ensemble prediction system was tested to construct the probability density 
functions that best represent the probabilities of significant anomalies in climate or those exceeding a 
threshold value in some climatic parameter that results in negative impacts on a socioeconomic sector. 
Predicting the annual cycle of precipitation by examining the dynamics of the MSD and the Caribbean 
Low Level Jet constituted a challenge due to the scarcity of data on the warm pools that surround 
Mesoamerica.

Effectively using climate information in various societal sectors was found to be not an easy 
task due to the limited capacity for climate risk management among stakeholders. Consequently, in the 
final stages of the project mechanisms were developed to communicate climate information in terms 
more easily handled by decision makers. This goal constituted an important capacity building process 
in the region and will require several more years for stakeholders of the region to understand the value 
of a seasonal climate forecasts.

Request from government officials for advice on climate, water, agriculture and forests has 
made CRN73 a reference point for studies on climate variability and change. Most of the PIs maintain 
close collaboration and thanks to the improved understanding of the climate in the region, they have 
been invited to participate in Scientific Advisory Committees for various regional climate projects such 
as the North American Monsoon Experiment, a regional project financed by GEF on capacity building 
in the climate change adaptation process and new initiatives such as NOAA’s Intra Americas Seas 
Program.

Activities and Findings – Training & Development
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The CRN program contributed significantly to training and development of regional human resources 
and the improvement of the capacity to deal with global environmental change issues and their socio-
economic impacts. Capacity building was an integral part of all projects under CRN and opportunities 
were provided through various mechanisms:

1. Training students through participation in (thematic) courses or workshops
2. Scholarships at undergraduate, graduate, PhD or PDF level in particular to nationals from Latin
American and Caribbean IAI member countries
3. Research fellowships.  

In total, CRN supported 619 students and young researchers to complete their degree from 1999 
through 2005 (see Table 1).

Most CRNs provided a mixture of the three above mechanisms. CRN 003 (Luckman) took a different 
approach. The project trained a large number (129) of students, but did not provide any substantial 
scholarships to individual students, placing emphasis on provision of hands-on training, 
dendrochronological fieldweeks or attendance of special courses instead.

CRN promoted 177 workshops in the Americas. The program provided opportunities for 1,954 students 
& young professionals to participate and present their work in conferences, seminars, workshops or 
training courses (Table 2).

Table 1:

Resume of CRN´s Students

PDF PhD M.Sc Undergrad Others Total 
CRN-001 0 16 54 25 5 100
CRN-003 3 21 33 50 22 129
CRN-009 0 12 3 3 3 21
CRN-012 2 5 1 0 1 9
CRN-026 0 10 9 6 6 31
CRN-031 0 7 9 0 10 26
CRN-040 0 16 13 0 65 94
CRN-047 0 0 19 14 8 41
CRN-048 1 5 12 12 4 34
CRN-055 1 9 4 10 0 24
CRN-061 0 14 14 16 10 54
CRN-062 0 7 3 0 0 10

CRN-073 1 8 17 20 0 46

TOTAL 8 130 191 156 134 619
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Table 2: 

Resume of CRN´s Workshops

PROJECT WORKSHOPS STUDENTS
CRN-001 36 100
CRN-003 17 318
CRN-009 16 85
CRN-026 8 13
CRN-040 14 207
CRN-047 7 564
CRN-061 12 121
CRN-073 7 131
CRN-031 38 312
CRN-048 11 23

CRN-062 11 80

TOTAL 177 1954
* Information collected from the CRN´s Reports

Outreach Activities

Projects within the CRN program had varying approaches to outreach.  While some developed few 
outreach activities, others maintained extensive contacts with international programs and fora, 
communities, civic and producer organizations.  Several projects published in popular as well as 
scientific journals. The projects reported the following specific activities:

CRN 001 had a largely agricultural orientation and offered workshops to train producers on different 
land management options developed by the project in the different countries. Information on the 
cultivation and uses of Opuntia in NE Brazil was assembled in a book that has been published for use 
by producers, students and researchers.  A number of “Practical Manuals” that will merge scientific and 
farmers knowledge brought together with the collaboration of an NGO (ASPTA) and leaders of 
farmer’s associations are being prepared at the end of the project will cover four main themes: 1) 
Agroecological management of soil fertility within family farms; 2) Introduction, management and 
uses of trees within family farms; 3) Agroecological control of agricultural pests and diseases within 
family farms; and 4) Management of stocks of water and forage within family farms. The printing costs 
of these manuals will be funded by CNPq with an expected publication date late in 2006. 
A CD with the Diagnosis for the Forest Development Program of Yucatan has been prepared and 
distributed to the municipalities that participated in the project, together with Fundacion Produce 
Yucatan A.C., Secretaria de Recursos Naturales and the Secretaria de Ecologia from the Yucatan 
Government.  

All laboratories involved in CRN 003 have undertaken local and/or regional workshops about 
dendrochronology and its applications plus demonstration of laboratory facilities to school groups, 
students etc. The Laboratory in Mendoza has provided Spanish translations of materials for the NOAA 
web site. This and other specific promotional materials (videos and brochures) were prepared by 
individual Co-investigators.  Since September 2003 group in Valdivia has mounted a traveling exhibit 
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in Chile entitled “Alerce (Fitzroya cupressoides), millennial witnesses of climate and environmental 
change in Southern Chile” that was partially sponsored by the CRN. This exhibit has illustrated work 
on climate and fire reconstruction from alerce tree-rings, and also emphasizes the conservation 
problems of this species. Sofar it was shown in Puerto Montt, Valdivia, Frutillar, and Osorno and on 
Chiloé Island.  

CRN 009 held numerous meetings, for instance with the town mayors of Xapurí, Uruará, Redenção, 
with the Union of Rural Workers and producer organizations in Redenção, the Association of 
Settlement Areas (ASSEMA), the Agroextractive Cooperative of Lago do Junco (COPPALJ), and the 
Association of Women Producers of Palm Oil (AMTR), all in Maranhão, Brazil.
The CRN’s team in Peru shared the project findings with policy makers at the state and national level.  
The investigator, Muñoz, was interviewed repeatedly concerning the group’s conclusion that the 
promotion of cattle ranching could slow deforestation in the Tingo Maria region because pasture 
grasses were shown to be well adapted to soils depleted by the cultivation of recently eradicated coca.   

The field experiment set up as part of CRN 040 near Brasilia has been used to teach a climate change 
course “The Ecology behind the Carbon Cycle” aimed at policy makers, NGOs, the private sector, 
consultants, and teachers with the goal to provide a multidisciplinary understanding of climate change, 
and to provide a national and international perspective to global environmental change to students. It 
has been funded by International Institute of Education of Brazil and the Netherland’s Embassy in 
Brazil. 65 students have been trained during 2001- 2003. 
Also in Brasilia, there have been outreach activities with Ministry of Science and Technology of Brazil 
and the “The Large Scale Biosphere- Atmosphere Experiment in Amazonia (LBA)” through the project 
“The Effects of Rainfall Exclusion on Canopy Phenology, Water Dynamics, Carbon, Nutrients, and 
Survival of Plants of the Cerrado - Projeto Seca-Cerrado” and the project “The present and future 
effects of ground fires on forest carbon stocks, metabolism, hydrology and economic value in 
Amazonia and the Cerrado”.  
Carlos Klink organized a workshop in Brasilia with UNESCO-MAB and SCOPE “Socioeconomic 
aspects of emerging ecosystems” in 2003, which was addressed especially to stakeholders, social and 
natural scientists and government officials. Michele Ataroff co-organized the workshop “Andean Cloud 
Forests” with Alejandro Brown in the “IV International Symposium on Sustainable Development in 
The Andes (AMA-Mérida 2001)”. AMA is the “Andean Mountain Association”, an organization of 
scientists, institutions, producers and stakeholders. 

Outreach activities in CRN 047 mainly took the form of environmental education in local schools and 
the involvement of Earthwatch volunteers in field sampling activities. Students from nine Peruvian 
secondary schools became involved in the GLOBE (Global Learning through Observations to Benefit 
the Environment) Program (www.globe.gov)  with local scientists for a hands-on learning experience.  
Schools were equipped with weather stations, and water and soil test kits to allow the students to 
participate fully in GLOBE and to interact with similar-age students from over 80 other countries that 
also participate in GLOBE.  The most important innovation of this project from a GLOBE perspective 
was that it linked scientists already working in the region with school children and their communities to 
provide support for environmental research and management programs in their own region. Most other 
schools participating in the GLOBE Program interact only with US-based scientists and then those 
interactions are exclusively via internet. These activities were a collaborative effort between Florida 
International University, the University of Miami, and the National Agrarian University of Peru. 
Students and teachers from the participating schools made environmental measurements and 
incorporated the monitoring activities into an environmental curriculum tied to the GLOBE program.  
This curriculum has been designed to facilitate the learning of science by use of the inquiry process.  Its 
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learning activities use data collection as the point of departure to broaden the students' environmental 
knowledge and perspectives through communication with fellow students around the world and with 
scientists who utilize the data in their research.
GLOBE activities have been expanded now involving 5 local schools in the area of Oxapampa, 188 
students form 4-12th grade, and 11 teachers.  Students in the program are involved in water quality 
measurements, river level readings, mapping, river clean up events, riparian reforestation, and 
identification of contamination input points. Other activities include; plant identifications, 
meteorological data collection, herbarium work, and recycling projects.  Students in the program 
participated in Forestry Week and took first place in the 2004 Regional Science Fair in the categories 
of Earth and Space Sciences, and Technology and Engineering.  Other local organizations 
(ProNaturaleza, INRENA, MBG, DIGESA, Oxapampa Hospital Environmental Health Department) 
also became involved in the activities.
The CRN project in Oaxpampa, Peru, also co-hosted the local 2004 World Environmental Day 
celebration.  In 2002, 4 teams of Earthwatch volunteers investigated aquatic biodiversity in the region 
and related this to the resource needs of local people.  

CRN 048 on climate effects on dengue and malaria naturally had strong links with local and national 
health organizations, health ministries, hospitals and practitioners.  Training of field and administrative 
staff personal belonging to the Colobian Ministry of Social Protection (Health Division) and the 
Colombian National Institute of Health in Bogotá, the Chocó and Antioquia Regional Health Services, 
focused on malaria entomology and climate-related issues. 
Meetings were regularly conducted during 1999-2006 with the personal of the Regional Health Service 
of Antioquia, regarding to El Niño event, and the establishment of measures to help to develop 
prevention campaigns for malaria incidence.
Collaborations were also initiated with Fundacion Natura (NGO), CodeChoco (Regional 
Environmental Agency of Choco), Nuqui Hospital Major of Nuqui, Fundacion para el Desarrollo 
Humano y Sostenible del Choco (ONG).

CRN061 published a number of its findings in popular journals:
El impacto del Plata sobre el océano Atlántico, Ciencia Hoy, 14, 28-37, Buenos Aires, Argentina, 
August-September 2004, in Spanish. (http://www.ciencia-hoy.retina.ar/hoy82/index.htm)
El Mar desde adentro, Revista Aventura, May 2005, Buenos Aires, 54-59.  Article about experimental 
oceanography, with emphasis on the Plata and the IAI. (http://www.aventurasur.com/), in Spanish.
O impacto do rio da Prata no oceano Atlântico, Ciencia Hoje, 216, 30-37,  Rio de Janeiro, Brazil, June 
2005. (http://cienciahoje.uol.com.br/controlPanel/materia/view/209), in Portuguese.

It also provide several outreach presentations to non-scientific audiences
Campos, E.J.D.  2002: The Use of Numerical Models in Oceanic Fishculture. 1o. Encontro 
Internacional de Agronegocios em Pesca e Aquicultura. Santos, Sao Paulo, 20/05/2002. Invited.
Campos, E.J.D., 2002:  O emprego de modelos matemáticos no estudo da dispersão de manchas de 
óleo em regiões costeiras e oceânicas. Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 
Renovaveis (IBAMA). Rio de Janeiro, 20/10/02. Invited
Piola, A.R., 2004, El Atlántico Sur y el Cambio Global, Ciencia Tecnología y Sociedad, Conferencias 
de Divulgación Científica, Asociación Argentina para el Progreso de la Ciencia and Sociedade 
Brasileira para o Progresso da Ciéncia, Buenos Aires. Invited
Piola, A.R., 2001, El Océano y el Clima, International Federation of Maritime Associations and Navy 
Leagues, Buenos Aires, Argentina, noviembre 2001. Invited.
Two videos were prepared:
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Proyecto NICOP-LAPLATA, documentary film based on footage taken during the Plata airborne and 
in-situ experiments.  Produced by the Ocean Dynamics Section of Servicio de Hidrografía Naval, 
Argentina.  Presented at several meetings, available at IAI (in Spanish).
Plata Airborne Salinity Survey, documentary film of installation of STARRS airborne salinity mapper 
on Uruguayan Airforce Aviocar 212.  Produced by the Departamento Técnico, Servicio de Sensores 
Remotos Aeroespaciales, Fuerza Aérea Uruguaya.

Projects within the CRN program had varying approaches to outreach.  While some developed few 
outreach activities, others maintained extensive contacts with international programs and fora, 
communities, civic and producer organizations.  Several projects published in popular as well as 
scientific journals. The projects reported the following specific activities:

CRN 001 had a largely agricultural orientation and offered workshops to train producers on different 
land management options developed by the project in the different countries. Information on the 
cultivation and uses of Opuntia in NE Brazil was assembled in a book that has been published for use 
by producers, students and researchers.  A number of “Practical Manuals” that will merge scientific and 
farmers knowledge brought together with the collaboration of an NGO (ASPTA) and leaders of 
farmer’s associations are being prepared at the end of the project will cover four main themes: 1) 
Agroecological management of soil fertility within family farms; 2) Introduction, management and 
uses of trees within family farms; 3) Agroecological control of agricultural pests and diseases within 
family farms; and 4) Management of stocks of water and forage within family farms. The printing costs 
of these manuals will be funded by CNPq with an expected publication date late in 2006. 
A CD with the Diagnosis for the Forest Development Program of Yucatan has been prepared and 
distributed to the municipalities that participated in the project, together with Fundacion Produce 
Yucatan A.C., Secretaria de Recursos Naturales and the Secretaria de Ecologia from the Yucatan 
Government.  

All laboratories involved in CRN 003 have undertaken local and/or regional workshops about 
dendrochronology and its applications plus demonstration of laboratory facilities to school groups, 
students etc. The Laboratory in Mendoza has provided Spanish translations of materials for the NOAA 
web site. This and other specific promotional materials (videos and brochures) were prepared by 
individual Co-investigators.  Since September 2003 group in Valdivia has mounted a traveling exhibit 
in Chile entitled “Alerce (Fitzroya cupressoides), millennial witnesses of climate and environmental 
change in Southern Chile” that was partially sponsored by the CRN. This exhibit has illustrated work 
on climate and fire reconstruction from alerce tree-rings, and also emphasizes the conservation 
problems of this species. Sofar it was shown in Puerto Montt, Valdivia, Frutillar, and Osorno and on 
Chiloé Island.  

CRN 009 held numerous meetings, for instance with the town mayors of Xapurí, Uruará, Redenção, 
with the Union of Rural Workers and producer organizations in Redenção, the Association of 
Settlement Areas (ASSEMA), the Agroextractive Cooperative of Lago do Junco (COPPALJ), and the 
Association of Women Producers of Palm Oil (AMTR), all in Maranhão, Brazil.
The CRN’s team in Peru shared the project findings with policy makers at the state and national level.  
The investigator, Muñoz, was interviewed repeatedly concerning the group’s conclusion that the 
promotion of cattle ranching could slow deforestation in the Tingo Maria region because pasture 
grasses were shown to be well adapted to soils depleted by the cultivation of recently eradicated coca.   

The field experiment set up as part of CRN 040 near Brasilia has been used to teach a climate change 
course “The Ecology behind the Carbon Cycle” aimed at policy makers, NGOs, the private sector, 
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consultants, and teachers with the goal to provide a multidisciplinary understanding of climate change, 
and to provide a national and international perspective to global environmental change to students. It 
has been funded by International Institute of Education of Brazil and the Netherland’s Embassy in 
Brazil. 65 students have been trained during 2001- 2003. 
Also in Brasilia, there have been outreach activities with Ministry of Science and Technology of Brazil 
and the “The Large Scale Biosphere- Atmosphere Experiment in Amazonia (LBA)” through the project 
“The Effects of Rainfall Exclusion on Canopy Phenology, Water Dynamics, Carbon, Nutrients, and 
Survival of Plants of the Cerrado - Projeto Seca-Cerrado” and the project “The present and future 
effects of ground fires on forest carbon stocks, metabolism, hydrology and economic value in 
Amazonia and the Cerrado”.  
Carlos Klink organized a workshop in Brasilia with UNESCO-MAB and SCOPE “Socioeconomic 
aspects of emerging ecosystems” in 2003, which was addressed especially to stakeholders, social and 
natural scientists and government officials. Michele Ataroff co-organized the workshop “Andean Cloud 
Forests” with Alejandro Brown in the “IV International Symposium on Sustainable Development in 
The Andes (AMA-Mérida 2001)”. AMA is the “Andean Mountain Association”, an organization of 
scientists, institutions, producers and stakeholders. 

Outreach activities in CRN 047 mainly took the form of environmental education in local schools and 
the involvement of Earthwatch volunteers in field sampling activities. Students from nine Peruvian 
secondary schools became involved in the GLOBE (Global Learning through Observations to Benefit 
the Environment) Program (www.globe.gov)  with local scientists for a hands-on learning experience.  
Schools were equipped with weather stations, and water and soil test kits to allow the students to 
participate fully in GLOBE and to interact with similar-age students from over 80 other countries that 
also participate in GLOBE.  The most important innovation of this project from a GLOBE perspective 
was that it linked scientists already working in the region with school children and their communities to 
provide support for environmental research and management programs in their own region. Most other 
schools participating in the GLOBE Program interact only with US-based scientists and then those 
interactions are exclusively via internet. These activities were a collaborative effort between Florida 
International University, the University of Miami, and the National Agrarian University of Peru. 
Students and teachers from the participating schools made environmental measurements and 
incorporated the monitoring activities into an environmental curriculum tied to the GLOBE program.  
This curriculum has been designed to facilitate the learning of science by use of the inquiry process.  Its 
learning activities use data collection as the point of departure to broaden the students' environmental 
knowledge and perspectives through communication with fellow students around the world and with 
scientists who utilize the data in their research.
GLOBE activities have been expanded now involving 5 local schools in the area of Oxapampa, 188 
students form 4-12th grade, and 11 teachers.  Students in the program are involved in water quality 
measurements, river level readings, mapping, river clean up events, riparian reforestation, and 
identification of contamination input points. Other activities include; plant identifications, 
meteorological data collection, herbarium work, and recycling projects.  Students in the program 
participated in Forestry Week and took first place in the 2004 Regional Science Fair in the categories 
of Earth and Space Sciences, and Technology and Engineering.  Other local organizations 
(ProNaturaleza, INRENA, MBG, DIGESA, Oxapampa Hospital Environmental Health Department) 
also became involved in the activities.
The CRN project in Oaxpampa, Peru, also co-hosted the local 2004 World Environmental Day 
celebration.  In 2002, 4 teams of Earthwatch volunteers investigated aquatic biodiversity in the region 
and related this to the resource needs of local people.  
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CRN 048 on climate effects on dengue and malaria naturally had strong links with local and national 
health organizations, health ministries, hospitals and practitioners.  Training of field and administrative 
staff personal belonging to the Colobian Ministry of Social Protection (Health Division) and the 
Colombian National Institute of Health in Bogotá, the Chocó and Antioquia Regional Health Services, 
focused on malaria entomology and climate-related issues. 
Meetings were regularly conducted during 1999-2006 with the personal of the Regional Health Service 
of Antioquia, regarding to El Niño event, and the establishment of measures to help to develop 
prevention campaigns for malaria incidence.
Collaborations were also initiated with Fundacion Natura (NGO), CodeChoco (Regional 
Environmental Agency of Choco), Nuqui Hospital Major of Nuqui, Fundacion para el Desarrollo 
Humano y Sostenible del Choco (ONG).

CRN061 published a number of its findings in popular journals:
El impacto del Plata sobre el océano Atlántico, Ciencia Hoy, 14, 28-37, Buenos Aires, Argentina, 
August-September 2004, in Spanish. (http://www.ciencia-hoy.retina.ar/hoy82/index.htm)
El Mar desde adentro, Revista Aventura, May 2005, Buenos Aires, 54-59.  Article about experimental 
oceanography, with emphasis on the Plata and the IAI. (http://www.aventurasur.com/), in Spanish.
O impacto do rio da Prata no oceano Atlântico, Ciencia Hoje, 216, 30-37,  Rio de Janeiro, Brazil, June 
2005. (http://cienciahoje.uol.com.br/controlPanel/materia/view/209), in Portuguese.

It also provide several outreach presentations to non-scientific audiences
Campos, E.J.D.  2002: The Use of Numerical Models in Oceanic Fishculture. 1o. Encontro 
Internacional de Agronegocios em Pesca e Aquicultura. Santos, Sao Paulo, 20/05/2002. Invited.
Campos, E.J.D., 2002:  O emprego de modelos matemáticos no estudo da dispersão de manchas de 
óleo em regiões costeiras e oceânicas. Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 
Renovaveis (IBAMA). Rio de Janeiro, 20/10/02. Invited
Piola, A.R., 2004, El Atlántico Sur y el Cambio Global, Ciencia Tecnología y Sociedad, Conferencias 
de Divulgación Científica, Asociación Argentina para el Progreso de la Ciencia and Sociedade 
Brasileira para o Progresso da Ciéncia, Buenos Aires. Invited
Piola, A.R., 2001, El Océano y el Clima, International Federation of Maritime Associations and Navy 
Leagues, Buenos Aires, Argentina, noviembre 2001. Invited.
Two videos were prepared:
Proyecto NICOP-LAPLATA, documentary film based on footage taken during the Plata airborne and 
in-situ experiments.  Produced by the Ocean Dynamics Section of Servicio de Hidrografía Naval, 
Argentina.  Presented at several meetings, available at IAI (in Spanish).
Plata Airborne Salinity Survey, documentary film of installation of STARRS airborne salinity mapper 
on Uruguayan Airforce Aviocar 212.  Produced by the Departamento Técnico, Servicio de Sensores 
Remotos Aeroespaciales, Fuerza Aérea Uruguaya.

Contributions

Contributions within Discipline:
The CRN projects covered a broad range of scientific disciplines in global change research and across 
the themes of the IAI Science Agenda and are too complex to be categorized into a principal 
disciplinary field.

The IAI Science Agenda is divided into four major themes. Most of the CRN projects address more 
than one of the four themes. In the following the CRNs are briefly described placing them into the IAI 
Science Agenda by the main subject they address. Seven of the projects have strong components in two 
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subjects: climate variability and human dimensions. Three of them (listed under theme I: a., b. and c.) 
are concerned specifically with the near-term climate variability of target regions within the Americas. 
A fourth project (listed under theme III: a.) explored the linkage between surface temperature changes 
in the Atlantic and climate variability in the Americas. A fifth project, (listed under theme I d.) pieced 
together a 500-year picture of climate variability in the Americas on the basis of the tree-ring record. 
Finally, two projects (listed under theme VI: b. and c.) examined in detail the implications of ENSO-
related climate variability on disaster management and human health. 

Theme I - Understanding Climate Variability in the Americas 

The CRNs funded under this theme were: 

a. Multi-Objective Study of Climate Variability for Impact Mitigation in the Trade 
Convergence Climate Complex Region. 
b. Development of a Collaborative Research Network for the Study of Regional Climate 
Variability and Changes, their Prediction and Impact in the MERCOSUR Area. 
c. Climate Variability and its Impacts in the Mexican, Central American, and Caribbean Region. 
d. The Assessment of Present, Past, and Future Climate Variability in the Americas from 
Treeline Environments. 

Three of these projects (a., b. and c.) were concerned specifically with the near-term climate variability 
of target regions within the Americas and the last one project (d.), used tree-ring records to understand 
past climate variability in the Americas. 

Theme II - Comparative Studies of Ecosystem, Biodiversity, Land Use and Cover, and Water 
Resources in the Americas

The CRNs under this theme included studies that compared global change phenomena in various 
diverse environments, both coastal and terrestrial. The four studies advanced our knowledge of various 
global changes in terrestrial ecosystems, including those brought about by changes in land use. The 
subjects were: 

a. Biogeochemical Cycles under Land Use Change in the Semiarid Americas. 
b. The Role of Biodiversity and Climate in the Functioning of Ecosystems: A Comparative 
Study of Grasslands, Savannas, and Forests. 
c. Effects on Vegetation in High Mountain and Tropical Savannah Ecosystems. 
d. Andean Amazon Rivers Analysis and Monitoring (AARAM) Project. 

Project a., addressed the fundamental problem of measuring sustainability and ecosystem resilience in 
semiarid regions. In project b., explicit connections between ecosystem health and biodiversity were 
examined. Project c., was about building a functional cooperative scientific network to study the global 
effects of changes in vegetation in high-mountain and tropical savannah ecosystems. Project d., was 
about developing a quantitative understanding of the effects of land use and climate variability on 
Andean Amazon river systems.

Theme III - Changes in the Composition of the Atmosphere, Oceans and Fresh Waters 

The projects under theme III dealt with issues related to documenting and understanding processes that 
modify the chemical composition of the atmosphere, inland waters, and oceans in a manner that affects 
productivity and human welfare. CRNs under this theme were: 
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a. South Atlantic Climate Changes (SACC): An International Consortium for the Study of 
Global and Climate Changes in the Western South Atlantic. 
b. Enhanced Ultraviolet-B Radiation in Natural Ecosystems as an Added Perturbation due to 
Ozone Depletion. 
c. An Eastern Pacific Consortium for Research on Global Change in Coastal and Oceanic 
Regions (EPCOR). 

Project a., studied continental shelf impacts, seasonal climate, and South Atlantic sea-surface 
temperature variability and their effects on South American climate. Project b., developed a research 
network for assessing the ecological impact of increased ultraviolet-B radiation to South American 
ecosystems. Project c. employed several teams of scientists working to understand the implications of 
global change for the coastal resources of the Eastern Pacific. 

Theme IV - Integrated Assessment, Human Dimensions and Applications 

The human dimension element is an essential component of global-change research. Most CRN 
projects included this component, but—as mentioned earlier—three of them were especially strong in 
this regard. They were: 

a. Cattle Ranching, Land Use, and Deforestation in Brazil, Peru, and Ecuador. 
b. ENSO Disaster Risk Management in Latin America: A Proposal for the Consolidation of a 
Regional Network for Comparative Research, Information, and Training from a Social 
Perspective. 
c. Diagnostics and Prediction of Climate Variability and Human Health Impacts in the Tropical 
Americas. 

Project a. focused on understanding the social factors behind modifications in land use and land cover. 
These modifications are now recognized as major drivers of global change, especially in the Amazon. 
Project b. formed a team of social and natural scientists in an effort to improve the management of 
ENSO-related disasters in the South American countries; Project c. looked into the close linkages 
between human health and climate variability in impoverished communities in South America. 

One measure for the impact of IAI research are publications in scientific journals, and the large number 
of presentations on IAI funded projects at scientific meetings, e.g. the American Meteorological 
Society, the Latin American Studies Association, the Open Science Conferences of International 
Geosphere Biosphere Program (IGBP) or the International Human Dimensions Program (IHDP). CRN 
has produced 283 publications in peer-reviewed scientific and technical journals (including such high 
impact journals as Nature, Science, Ecology or Journal of Climate) and 87 books/book-chapters across 
the various disciplines. Many more are expected to be published following the evaluation of the final 
results of the individual projects. More than 250 CRN related papers have been presented in symposia, 
congresses or seminars or as books or book chapters. The results of all projects are outlined in the 
Activities and Findings section of this report and in detail in the Final Technical Reports of the 
individual projects.

Beside the scientific contribution to the various disciplines, a major impact of CRN has been through 
its unique approach. CRN was not designed simply to support research, but to encourage synergistic 
efforts on the part of scientists working throughout the Americas on global-change problems of 
importance to the region.
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 to improve understanding of regional global change phenomena;
 to set up international networks for research into global change issues;
 to produce information for policy- and decision-makers; and
 to expand scientific capacity in the Americas. 

Effectively addressing regional global-change issues required an active scientific network that crosses 
international boundaries: scientists and scientific institutions working together in an integrated and 
collaborative fashion. The networks were designed to enable in-depth investigation of a broad range of 
pressing topics concerning global environmental change, they are highly multinational, 
multidisciplinary and involving both the natural and social sciences.

CRN has pioneered a new way of doing global change science, unique for the region and beyond. CRN 
is a combination of top science and regional networking. The approach started with a cycle of smaller 
scale programs preceding CRN and allowing for the systematic development of the final CRN 
networks. Each program was competitive and independently peer-reviewed, ensuring that only 
excellent science will succeed. The final projects approved under CRN represent a multi-layered and 
complex network of networks with collaborations at various levels:

 Within the individual projects across the institutions and  the (natural and social sciences) 
disciplines involved; 

 Between the individual projects dealing with different interlinked topics (e.g. land-use and 
ecosystem function under global change and climate stress); 

 Between the CRN projects and other regional or global programs/institutions (e.g., APN, 
DIVERSITAS, IGBP, IHDP, PAHO, WCRP)

As an example of this complexity, CRN 048 “Diagnostics and Prediction of Climate Variability and 
Human Health Impacts in the Tropical Americas” involved institutions from Brazil, Colombia, 
Jamaica, Mexico, USA and Venezuela. The project had technical support from the Pan-American 
Health Organization (PAHO) and the participation of epidemiologists, ecologists, entomologists, 
climatologists, hydrologists, mathematicians and social scientists. It formed the largest network of 
institutions dealing with climate/health issues in the Americas.

 The linkage between CRN and the global programs was specifically enhanced during the “Building 
Global Change Networks in the Americas” meeting in Mendoza, Argentina in January 2003. The 
meeting was organized jointly by the IAI and IGBP and brought together the CRN Principal 
Investigators and representatives from APN, DIVERSITAS, GCTE, GLOBEC, IAI, IGBP, IHDP, 
LOICZ, NSF, PAGES, START, WCRP. Through this meeting, the CRN science (and approach) 
received global recognition, new collaborations were created and existing collaborations further 
developed. Although the CRN approach is regional across the Americas, it was crucial to make the 
regional–global linkage. No region is isolated, they are teleconnected around the world and the meeting 
provided a platform for this connection within the CRN framework. (The meeting also resulted in a 
Memorandum of Understanding between IAI and IGBP). CRN scientists are now part of Scientific 
Committees of several core projects and CRN science is presented during major meetings of the global 
programs. The global recognition has not only led to enhanced dialogue with the global programs, but 
also with the international conventions. IAI has received observer status at the UNFCCC and UNCBD 
and is participating in their SBSTA meetings. The scientific results of several CRNs (e.g. Tiessen, 
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Sala) have also contributed to the creation of chapters for Intergovernmental Panel for Climate Change 
(IPCC) or the Millennium Ecosystem Assessment (MA). 

The networks have not only advanced the regional knowledge of global change phenomena and their 
socioeconomic impacts, but simultaneously helped build a stronger and more cohesive global change 
science community across the IAI region with specific emphasis on the involvement of regional 
developing countries. The networks have forced the often isolated operating scientists to work and 
interact with each other, South-South and North-South. The resulting scientific interchange represents a 
major contribution to the enhancement of the regional capacity to deal with global change phenomena. 

Contributions to Human Resource Development:

CRN made a substantial contribution to the development of human resources in the Americas mainly 
through 1) new approaches to global change research in the Americas and 2) capacity building of 
students and (young/early career) professionals under each CRN project.

The new network approach has forced scientists who often operated rather isolated to work and interact 
with each other, both in North-South and South-South linkages. Specifically the latter has received a 
substantial thrust under CRN. While in earlier programs the majority of proposals were led by North 
Americans, CRN developed many truly equal partnerships South - South and North – South, and has 
greatly increased Southern leadership. To quote Mike Brklacich, Chairman of the IAI Scientific 
Advisory Committee: “To me this has been one of the biggest success stories of the IAI: truly building 
capacity and fostering high quality science in Latin America”. 

Capacity building has been an integral part of all CRN projects. As outlined in the “Training & 
Development” section of this report, under CRN, opportunities have been provided for close to 2000 
students who have been exposed to networking across national and disciplinary boundaries and to the 
international global change community through participation in conferences, seminars, workshops or 
training events. This is expected to feedback into the way global change research is done and the way 
research results are utilized in decision and policy making when those young professionals develop 
their careers and may take key positions in their governments or educational system. Some CRN efforts 
already bear fruit, e.g. the SACC short courses conducted under CRN 061 (PI Edmo Campos) will 
continue under CRN II (PI Alberto Piola) and the coordinator, Carolina Parada, University of 
Washington, is a former student of the 2nd SACC short course in 2001.  “Looking across the CRN 
projects, I am struck by the incorporation of capacity building as an integral part of most projects and 
by the very large number of students involved. This is research-driven capacity building at its best, and 
a model that we hope to pursue in other regions” – Roland Fuchs, Director International START 
Secretariat.

The CRN networking approach has built a substantially stronger and more cohesive global change 
science community across the IAI region with specific emphasis on Latin America and the Caribbean. 
The scientific interchange represents a major contribution to the enhancement of the regional capacity 
to deal with global change phenomena and their socioeconomic impacts. The CRN contribution to 
institutional capacity building is incorporated in section “Contributions beyond Science & 
Engineering”.

Contributions to Resources for Research and Education:

The CRN program has created multiple resources for Research and Education.
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Numerous research infrastructure improvements occurred in cooperating laboratories and institutions.  
Beyond these “normal” improvements there are a number of major legacies.

The CRN and its researchers together with the IAI Directorate have developed and made operational 
the IAI DIS. The DIS is an Internet-based data and information system with the following objectives in 
focus: 1) Dissemination of data created within the IAI scientific projects by using a metadata creation 
and management process; 2) Data discovery; and 3) Contribute for the standardization and exchange of 
scientific data between investigators and institutions. The DIS Search Tool facilitates the identification 
of articles, presentations, posters and other information produced by the IAI Researchers. The DIS 
Harvest Process collects metadata that are marked as "searchable" by the Researcher and specially keep 
the metadata list up-to-date, and consequently the data list. A number of projects have contributed and 
are still contributing to the metadata stock in the DIS.

CRN 003 has created a number of new dendro laboratories, greatly improving regional capacities. 
Dendrochronology is labour- rather than capital-intensive. For this reason, a primary goal of the project 
has been to expand the availability and use of facilities and provide training in basic techniques. New 
laboratories were established in Durango (Mexico) and La Paz (Bolivia) in October 2000. The IAI 
funded a CRN-linked PESCA proposal (PESCA 018) to establish a similar laboratory at the University 
of Piura, Peru. This lab became operational in January 2001 and subsequently secured one year of 
funding from the IAI Small Grants Program. 
These three laboratories serve regions with little or no prior expertise in tree-ring studies.  
Dedicated IAI-funded staff were associated with the each facility and have undergone training at one of 
the senior laboratories in the CRN (Mendoza, Tucson, Lamont, or Arkansas). In 2004 IAI SGP II funds 
were awarded to Fidel Roig, Brazilian and Canadian colleagues to establish a dendrochronological 
laboratory at the Universidade Federal do Rio Grande do Sul, in Porto Allegre, Brazil. The technical 
components of this proposal utilized the model established by CRN03 for the new laboratories in 
Mexico, Bolivia and Peru. During the project the Mendoza Lab in Argentina has expanded and 
consolidated its role as the major tree-ring laboratory in the Southern Hemisphere. It has provided 
considerable training for Latin American scientists both in house and by short courses delivered at 
other facilities 

The Amazonian River project established facilities and infrastructure that continue to support global-
change research in Peru, Ecuador, and Colombia.  The Andean Amazon Research Station in 
Oxapampa, Peru, is gaining regional recognition as a center of research and continues to be supported 
with funding from the Moore and MacArthur Foundations.  The CRN has also left behind important 
infrastructure in the form of new and refurbished meteorological and river gauging stations: two new 
climate stations in Peru and a refurbished one in Ecuador.  In Peru the station in the national park is 
being turned over to INRENA, and in Ecuador the station is operated by INAMHI.  Five new 
permanent river gauging stations and two refurbished stations in Ecuador are being monitored by staff 
of the Andean Amazon Research Station in Peru.  Colombian stations have been turned over to the 
Universidad de al Amazonia, and in Ecuador they are being operated by INAMHI.

The disaster management CRN had as its primary purpose the creation of disaster data bases for public 
and institutional consultation. DesInventar databases for Ecuador, Mexico, Peru, Costa Rica and 
Argentina were established and in combination with DesConsultar query modules provide a significant 
new base for research and extension in disaster management and monitoring. Several educational 
modules for post graduate teaching purposes were derived from the databases.
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Contributions beyond Science and Engineering:

Impact on Societies and their Institutions:

Global change science is increasingly called upon to respond to societies concerns.  Projects of the 
CRN program, responding to these concerns, have achieved numerous results beyond the science 
output.  The proximity of scientists to practitioners and policy makers in environmental change issues 
has allowed policy makers to incorporate scientific knowledge into their decision making process, and 
scientists to guide their research towards problem-solving.  This was analyzed in a workshop co-
organized by IAI and SCOPE in November 2005.  The workshop has resulted in a book “Making 
Global Change Research relevant to Policy Makers – Experience gained from 10 years of Research 
Networks in the Americas” that is currently under review and expected to be published under the 
SCOPE series in late 2006/early 2007.  The following provides a brief synopsis of the CRN experience 
from this volume which concentrates on lasting and sometimes institutionalized relationships between 
science and different sectors of society.

Most research institutions in Latin America have relegated extension efforts largely to the level of 
secondary activities, although extension may well be an important link between universities and 
societies. Meanwhile, NGOs in developing countries have taken on extension roles and support the 
development of rural communities.  Several CRNs have established lasting linkages to NGOs.  

In NE Brazil, a regional network was developed between two universities (UFPE and UFPB), an NGO 
(ASPTA – Assessoria e Serviços a Projetos em Agricultura Alternativa), farmers’ associations and 
local leaders which has been successful in linking stakeholders. In Central Argentina, collaboration 
between the University of La Pampa (UNLP) and INTA (Instituto Nacional de Tecnología 
Agropecuaria) agricultural cooperatives and NGOs such as AAPRESID (Asociación Argentina de 
Productores en Siembra Directa) and AACREA (Asociación Argentina de Consorcios Regionales de 
Experimentación Agropecuaria) developed the opportunity for activities directly relevant to the 
production sector and generated lasting networks. 

Research conducted in Yucatan has been evaluated by State and Federal governments and used by the 
Secretaria de Medio Ambiente Recursos Naturales y Pesca (SEMARNAT) to develop a permanent 
system of corn production. The “Ecological Planning of the State of Yucatan”; and the “Forest 
Development Program of Yucatan State” funded by the Mexican government, Fundacion Produce 
Yucatan, A.C., and the Mesoamerican Corridor Project and are being coordinated by the CRN partners 
(PROTROPICO). This work continues and the plans will have a direct impact on landuse in the region 
for the coming decades.

The local engagement of NGOs has been important for immediate impact and application of research 
and capacity building. In the Andean Amazon national policies are largely irrelevant to the day to day 
realities of rural natural resource management.  Local economies, authorities, institutions, and cultural 
practices exert the greatest controls over resource management and extraction (including water, wood, 
land, and wildlife). In this context, the strategy of an Amazonian CRN was to build partnerships with 
local governments and NGOs in the immediate vicinity of its field activities.  The CRN also 
implemented an environmental education program in the local elementary schools which developed 
into an annual “Día del Río” event in which local school children host a mini fair in the town square, 
presenting drawings, models, and posters of their studies on river processes and good management 
practices.  The most productive local partnerships were forged with development NGOs, whose staff 
proved to be excellent complements to the scientific technical teams. NGOs often make long term 
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commitments to working with individual communities, and they therefore enjoy a level of community 
trust that a 3-5 year research program could not hope to achieve. They understand community needs 
and are able to see linkages between technical studies and community development that our team 
members would not. The ideal NGO partner is linked to larger international actors and activities, such 
that they understand better the context of the research themes emphasized by the IAI.  For example, the 
CRN’s most effective NGO partners were ProNaturaleza (Peru), which is closely associated with The 
Nature Conservancy, the Instituto del Bien Común (Peru), which has close ties to the Woods Hole 
Research Center, and EcoCiencia (Ecuador), which has acted as the local implementer of several 
international initiatives.  

Links to local communities and institutions and engagement of land users in data collection involved 
stakeholders as Participants, resulting in lasting capacity improvements.

Local actors were also involved in linking the results of a UV-B research projects to the perception of 
impacts in communities in Southern Argentina. Mediated modeling was used as a bridge between local 
stakeholders and investigators to extend the research to the general public. The model was built with 
STELLA (High Performance Systems Inc.) which uses four basic iconic building blocks: stocks, flows, 
auxiliary variables and connectors. The resulting conceptual model structure integrated both science 
and community thinking and discussion. As a component of the model “Ecosystem Services” provided 
a link between ecosystems and human welfare.  

Beyond the local impacts, at a national level, information from a CRN on tree growth has been 
incorporated into Chilean forest law.  And beyond national levels, several meteorological projects 
linked to Climate Outlook Fora in Central America, Mexico and Ecuador, and developed better ways of 
transmitting climate information to the public.  Improved weather and climate forecasting was 
translated into capacity building for adaptation to climate change.  Another CRN provided a lasting 
legacy to monitoring efforts. The PIRATA Project, a cooperative project between Brazil, the United 
States and France, was launched in 1997 to monitor ocean variability at selected tropical locations. 

One CRN’s central concern was to generate a territorially disaggregated disaster data base (known as 
DESINVENTAR: see www.desenredando.org for details on this data base) in order to provide 
information with which to analyze the changing spatial, social and  semantic patterns of disaster risk, 
loss and damage associated with ENSO and non ENSO generated hydro-meteorological hazards. This 
information and the ensuing analysis offer a basis for the publication and dissemination of scientific 
results (including the development of an interactive regional ENSO documentation system open to all 
interested parties), and the development of training and educational modules on ENSO risk and risk 
management, directly affected different social actors and decision makers. 

Capacity Building in Scientific Institutions

Many of the co-investigators and their institutions had no experience with international cooperations. 
Communication, project administration, accounting and monitoring capabilities frequently were 
developed as part of the CRN efforts. Both North-South and South-South collaborations contributed to 
this process. At the end of the program there is a noticeable improvement in the institutional capacity of 
the region to conduct multilateral, effective, auditable research and training.  In this way, the IAI has 
built a constituency of researches that not only maintain the scientific excellence required in the peer-
reviewed research process, but who are increasingly supported by institutions and administrators 
capable of handling international tasks.  This improved capacity is seen not only in Southern but also in 
the institutions of the US and Canada. 
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