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Historical monthly and daily climatic datasets from the study region were used to document the observed changes in monthly temperatures (maximum and minimum) and precipitation, as well as in the frost regime, absolute maximum and absolute minimum temperatures.  We used monthly datasets containing 59 sites for precipitation (31 from Argentina, 15 from Brazil and 14 from Uruguay), and 23 sites for maximum and minimum temperatures (7 from Argentina, 13 from Brazil and 3 from Uruguay).  This data was analyzed to study the changes in the observed monthly precipitation and mean maximum and minimum temperatures occurring over the last century.  Linear regression models were adjusted to study variables and a non-parametric statistical test (Kendall) was used to test the significance of the association between the study variable and time.    When the Kendall test was significant, we used the regression coefficient to plot the spatial variability of the changes occurred in rainfall and temperatures in the last 70 years.   The results showed evidence that changes in precipitation and in temperatures were most evident during the austral summer and spring months.  In these seasons, precipitation throughout the region had usually increased, maximum temperature has usually decreased and minimum temperature has usually increased.  Our results also show that changes in precipitation and in maximum temperature were more evident in the western region of the Pampas in Argentina, which coincides with previous published work.  

Historical daily weather datasets were used to study the changes that occurred in the frost regimes during the last 70-90 years.   Comparing the situation in 2000, with the early 20th century we found that the date of the first frost is now later, the date of the last frost is earlier and consequently the period free of frost is now longer.  In addition, there are fewer days with frosts and the mean temperature of the days with frosts is now higher.  These changes are evident in Córdoba, Pergamino, Santa Rosa (Argentina), Estanzuela and Paysandú (Uruguay).  The Brazilian sites are located in places with very few frosts and the changes are not significant.  We also found significant changes in absolute and mean minimum temperatures (increases) as well as in absolute and mean maximum temperatures (decreases), especially in Argentina and Uruguay.  The most consistent changes are observed in mean minimum temperatures: 8 out of 10 sites showed statistically significant increases.

These changes are crucial for agricultural production and to help us understand some of the changes that occurred in the last century, in crop and pasture productivity.  The changes are also a key input for one of the methods we used in our study to develop scenarios of climate change, which consists of projecting these changes for the following 10-20 years ahead using a weather generator.

