PI synthesis meeting on biodiversity & ecosystem function

Buenos Aires, 14-15 August 2010

Project first result summaries
(from factsheets on the IAI web page)

From landscape to ecosystem: Across-scales functioning in changing environments 
(CRN2005)
· Ecotones are explained by functional traits of plants that determine the plant’s vulnerability to climate change and human intervention. In the Andes, the boundary between páramo and forest is defined by the effect of temperature and its extremes on trees and on seedling success. Trees, once established, modify the environment to their own advantage, stabilizing the boundary. In contrast, human disturbance favors páramo species, moving the ecotone downward even against climate trends. In Southern Brazil, sediment cores show that forest-grassland boundaries have moved back and forth under variable climate over centuries.

· The extensive (80%) deforestation of the Gran Chaco dry forest is due largely to land use, responding to remote markets -e.g., soybean- and facilitated by increasing rainfall.

· In Canada and Brazil, increased atmospheric CO2 has increased tree productivity, but that effect is counter-balanced by decreasing water availability, now leading to declining tree growth. This challenges the assumption that increasing CO2 levels invariably boost plant growth.

· The project has shown explicable interactions between anthropogenic and natural factors that define ecotones – this can now be explored for conservation and adaptation decisions.

Functional links of aboveground changes and belowground activity with land use
(CRN2014)

· One might expect that the biodiversity of below-ground fungi reacts only slowly to environmental change. However, DNA analysis of dominant AMF taxa has shown shifts in species abundance even between different seasons of the year.

· This change in diversity affects their function. Both the diversity and the symbiotic ability of AMF declined so much in warm and dry seasons that the symbiotic relationship between AMF and their host plant may have been lost.

· Thus, climate change may have significant below-ground effects, which may reduce the performance of the associated plants.

· In the páramos region, project researchers from Bolivia and Ecuador have been successful in using this knowledge to produce bio-fertilizers that increase growth of potatoes. Experiments with other crops are continuing.

DIVERSUS: Functional biodiversity effects on ecosystem processes, ecosystem services and sustainability in the Americas: an interdisciplinary approach
(CRN2015)

· Measure functional biodiversity (by assessing species composition and measuring the functional trait values of dominant species)

· Characterize ecosystem properties including C sequestration and nutrient cycling under contrasting land-uses in case studies in Alaska, Costa Rica, Brazil, Bolivia and Argentina

· Develop statistical tools to analyze the effects of functional diversity on ecosystem properties

· Identify ecosystem services through social surveys and describe stakeholder livelihoods (in Argentina) and the economics of ecosystem services (in Costa Rica)

· Develop and apply an integrative framework to link land-use change to stakeholder livelihoods in all case studies

TROPI-DRY
Human, ecological and biophysical dimensions of tropical dry forests
(CRN2021)

· The first-ever map of TDFs in the Americas shows their extent and conservation/deforestation trends. in Costa Rica this mapping serves as a legal basis for conservation monitoring.

· Dry forests are highly fragmented by touristic and agricultural development, and conservation policies need to reflect this better. TROPI-DRY proposes the creation of TDF conservation networks and payments to local communities for the environmental services they provide.

· Phenology monitoring shows that close to the equator, the dry season is now shorter and dry forests have become more productive. Farther north and south, dry seasons last longer and dry forest growth has slowed. Productivity of dry forests is increasing in Brazil and decreasing in Bolivia.

· Data are being compiled how rural communities use natural resources in dry forests in Brazil.

· These results are creating a solid basis for the sustainable management of dry forests across the American continent.

Land use change in the Rio de la Plata Basin: Linking biophysical and human factors to predict trends, assess impacts, and support viable land use strategies for the future
(CRN2031)

· Expansion of crops in the La Plata basin over the last 25 years has reduced soil carbon (C) by about 30%, at loss rates of 28 million metric tons (MMT) of C per year. Intensively grazed pastures are also losing C, at rates near 1.7 MMT per year.

· Some of this conversion is now driven by a desire to substitute fossil fuels by “carbon-neutral” biofuels. However, letting the natural vegetation recover on former agricultural land is better for the carbon balance than growing biofuel crops. Carbon released from soil under corn grown for ethanol completely compensates for carbon gains from bio-alcohol for 50 years. Also, carbon was higher in soils under recovered grassland than the possible C credits from corn ethanol on the same land for 40 years, with equal or greater economic value.

· Strong human interventions in landscapes affect regional hydrology. Tree plantations in humid areas of the La Plata basin have lower albedo (reflectance to sunlight) than grasslands. Pine stands decreased (region’s) albedo by 30% compared to grasslands. Afforested grasslands also decreased water yield by 50%, and caused soils to acidify. This was most marked under Eucalypt stands.

· Map of land cover changes showing regions of C sequestration and losses on the continent (http://lechusa.unsl.edu.ar/).

· This project provides insight for governments, industry and NGOs to develop sustainable strategies for land use and eventual substitution of fossil fuels.

Effective adaptation strategies and risk reduction towards economic and climatic shocks: lessons from the coffee crisis in Meso-America
(CRN2060)

· Even minor climate changes may move coffee crops out of the optimum ecological and economic range, particularly in areas where conditions are already marginal (e.g. overly dry or   totally flooded soils). Yet, farmers perceive market fluctuations as a bigger threat than climate variability. Many farmers in the research sites continue to plant risky coffee crops because the alternatives are even more perilous.

· To reduce the impacts of negative climate events, farmers use several strategies: some grow alternative crops, others diversify the sources of income, and a quarter of them (figures from Honduras) migrate, often with complicated social and legal consequences.

· Factors helping farmers adapt to global change are (1) better access to information about fluctuations in market and climate; (2) better access to insurance and credit; and (3) increased capacity to organize and maintain local groups (e.g.; cooperatives).

· Cutting coffee shade trees to prepare the land for other crops may lead to increased risks of erosion, soil degradation and loss of biodiversity. Deforestation also affects the carbon balance, since it reduces the number of carbon sinks.

· Where secondary forests dominate the landscape, conservation goals should incorporate sustainable transitions between forests and farming.

· It is easier for policy to respond to medium-term drivers such as emergence of new pests or new market opportunities which allow for institutional arrangements to be developed. Very slow processes such as declining soil fertility or climate change are difficult to perceive and often left out of the policy agenda despite their substantial long-lasting impacts.

· Project case studies suggest that policies need to fit local contexts and perceptions, and no single policy prescription is likely to meet the range of experiences and conditions in the region.
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