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SAEMC
South American emissions, megacities and climate 
(CRN2017)

· An on-line emission data base has been compiled for Bogotá, Buenos Aires, Lima, Medellín, Santiago, and São Paulo that will be used to develop automated emission scenarios; so far available for Medellín (http://modemed.upb.edu.co/).

· Factors affecting local emissions have been compiled which helps environmental authorities manage air pollution. Urbanization maps for the main Brazilian cities have been constructed from satellite images. Inventories for traffic emissions and aerosols including black carbon particles are being developed for Buenos Aires, São Paulo, and Bogotá.

· The Chilean Weather Office is now providing chemical weather forecasting for Santiago based on SAEMC work.(http://www.meteochile.cl/modeloPOLYPHEMUSozono.html)

· A fully linked climate modeling system is now operational for South America, providing a sound basis for the comparison of emissions.

· A grid-based computational system is being tested.
Documenting, understanding and projecting changes in the hydrological cycle in the American cordillera
(CRN2047)
· Long-term variation seen in a 700-year record of tree-ring widths allowed reconstruction of the rainfall variability in the high Andes. One major drought period, in the 14th century, had critical social impacts: open pre-Inca villages in lowlands were abandoned in favor of fortified sites, with evidence of local warfare starting during the driest years in the tree-ring record (1314-1315); two major droughts followed in the same century.

· There is a slight trend of declining regional streamflow in Chile during the past one hundred years, and there were two major climate regime changes: in 1945 average annual rainfall dropped by 31%, to recover only in 1977 (by 28%). These sudden variations coincide with well-known shifts in the atmospheric circulation over the North Pacific (the Pacific Decadal Oscillation). Expected future oscillations, superimposed on the trend towards less rainfall, may have major impacts on water availability.

· In some critical zones, adaptation to climate change will be more pressing and more challenging than in others. A drought severity index for the southern Andes (35.5°-39.5°S), for example, indicates higher drought risk in 1920-2002 than in the reconstructed 1346-1919 record. If continued, this trend would certainly threaten agriculture and hydroelectric power production.
Tropical cyclones: current characteristics and potential changes under a warmer climate 
(CRN2048)
· Results provide evidence of the role played by atmospheric circulations as important determinants of storm tracks and rainfall over the region. Cyclone intensity depends on mass and energy budgets in the atmosphere and how they interact with the ocean...Circulation speed increases a cyclone’s (destructive) energy; surface friction decreases it..

· The study of three tropical cyclones that made landfall over northwestern Mexico showed that “external” factors such as the inflow of warm dry air from the western United States need to be understood for better track prediction in the Eastern Pacific.

· The project has started to build a data base of historical records using newspaper articles and government reports and that has allowed to identify and document past cyclones that made landfall over the Mexican Pacific States.

· Over 100 students were trained in three successful courses on the theory and practice of identification and evolution of tropical cyclones.

· First results have improved the team’s knowledge of cyclone evolution. They have also shown that hurricane science needs to be further developed.

· Regional-level climate studies and data collection need to be expanded to accurately assess regional risks.

Paleotempestology of the Caribbean region: a multi-proxy, multi-site study of the spatial and temporal variability of Caribbean hurricane activity
(CRN2050)

· A new coral-based proxy record of Atlantic sea surface temperatures for the period AD 1552-1991, the longest-ever established, shows that higher hurricane activity before 1550 and after 1750 coincides with warmer sea surfaces. When the Atlantic surface was cooler, there were fewer storms in the Caribbean.

· Caribbean hurricane activity varies following climate patterns such as the Atlantic Multidecadal Oscillation (AMO) and El Niño-Southern Oscillation (ENSO). Proxy data and modeling reveal peaks in Atlantic hurricane activity during Medieval times (AD 900-1100) and again since 1980, explained by the prevalence of warmer sea surface temperatures and La Niña-like conditions.

· Air mass circulations in the Intra-Americas Sea are dominated by the Low-Level Jet (IALLJ). A re-analysis of the Jet shows that it critically affects sea surface temperatures and moisture advection – important factors for hurricane strength and storm damage.

· Geographical and demographic (2006) data shows approximately 19 million people living within vulnerable areas less than 1 km from the coast line in the conterminous U.S. and 12 million people live within three-meter elevation along the coast.

The Impact of Land cover and Land Use changes on the hydro-climate of the La Plata Basin
(CRN2094)
· The project is using 1980-2005 datasets to assess the impact of land use and cover changes on the hydro-climate of the La Plata Basin, and the physical mechanisms by which these impacts take effect.

· These datasets are being used for a regional land surface re-analysis in a Weather Research and Forecast (WRF) modeling system run on continental scale with a nested grid over the La Plata Basin.

· WRF simulations are being prepared for different land cover scenarios, from no agriculture to intensive arable agriculture.

· The project defined a new approach to investigate changes in land cover, the Ecosystem Functional Types (EFTs) and investigated their year-to-year evolution. EFTs replace the current time-fixed land cover types and will be tested in regional models.

Climate change and irrigated agriculture towards a better understanding of driving forces and feedbacks between decision makers and biophysical environments and their impacts on hydrological cycle and land use
(SGP-HD003)

· Rio Segundo basin, formerly the “peanut core of Argentina”, has seen a drop in groundnut, livestock production and hay crops in favor of soy bean, the area of which grew almost 18 times, doubling the total agricultural area in little more than a decade.

· In Rio Segundo, precipitation and minimum temperatures steadily increased during the last decades of the 20th century. Globalization and the increased rainfall together contribute to the agricultural expansion in the area.

· The main perceived climate risks affecting agricultural production in Rio Segundo, besides shortages of irrigation water, are early frosts during April and late frost in the middle of November. Farmers also mentioned hailstorms as being particularly damaging to crops.

· What more rains may mean for agriculture is shown by higher precipitation during El Niño years which raised grain yields in summer crops, while lower rainfall in La Niña years reduced yields. The opposite trend was found for wheat (yields higher under La Niña, lower under El Niño). Winter (May-August) precipitation is correlated to the El Niño Southern Oscillation (ENSO).

· Under this often unpredictable rainfall, supplementary irrigation improves grain yields and helps stabilize production. The greatest impact was observed in wheat with yields that more than doubled under irrigation.

· Irrigation systems are an economic strategy to improve the economic position of farmers, rather than an adaptation to local climate change which, in fact, has revealed a tendency to increase humidity.

· The vulnerability of permanent water rights under two climate change scenarios was analyzed for the Maipo river basin. The probabilities of these water rights to supply the required demand may fail in up to 40-50% of the cases, compared to 6-20% failure rate in the baseline scenario . If water rights are to provide the same yields under future climate change, they will urgently need to be adapted.

Information flows and policy: use of climate diagnostics and cyclone prediction for adaptive water-resources management under climatic uncertainty in Western North America
(SGP-HD005)
· Major climate-related risks to populations and economies in Western North America are (1) exposure of communities to weather extremes from cyclones to drought, (2) dependence of growing populations on limited water supplies in this dry region, and (3) climate and water-related agricultural production risks. Hurricane information often does not reach the target population in a timely and effective manner, leading to a greater need for post-event remedial support (shown by case studies in 2008).

· In addition to historical climate and water data, investigators gathered information about water managing institutions and the use and flow of climate information. Urban water management efficiency in much of Mexico could be improved by 20-30 percent with improved institutional strength and services.

· On both sides of the U.S.-Mexican border, groundwater is being depleted as farmers seek to adapt to climate change and variability. Rural water managers in both Sonora and Arizona rarely use climate and weather forecasts to decide on their choice of crops. Those decisions are mostly based on market prices and land suitability. Irrigation is an adaptive strategy to precipitation variability but may prove maladaptive over time as groundwater resources are already over-committed now.

· Weather and climate information potentially can improve irrigation decision making, but readily available information is not used by farmers for better preparedness.

· Institutions involved in the project regularly produce the “U.S.-Mexico Border Climate Summary”, an innovative policy information product to improve the flow of climate diagnostics for drought- and monsoon-affected areas straddling the U.S.-Mexico border.

ADAPTE (a Human Dimensions program in CRN2017)
Adaptation to the health impacts of air pollution and climate extremes in Latin American cities
· Inhabitants of Mexico City, Santiago, Buenos Aires and Bogotá are at high risk from exposure to high levels of pollution. Particles suspended in the air of these cities exceed World Health Organization (WHO) standards by about 90%, and levels of nitrogen oxides exceeded WHO standards by up to 73%.

· How exactly pollution and weather interact to affect human health differs by city and season (e.g., warm or cold). During the warm season, inhabitants of Buenos Aires and Mexico City have the highest risk of respiratory mortality, while in Bogotá, children are most affected during the cold season. Cardiovascular mortality is high for elderly people during the warm season in Bogotá.

· Age and sex, but also income levels determine how susceptible the population is to both hazards. Citizens living in poorer districts of Bogota are more vulnerable. Differences among districts are particularly distinct during the cold season.

· Knowledge of these differences in vulnerability to interacting health threats will help with better prevention planning.

