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ABSTRACT
LLJ cases are identified in daily reanalysis data (1979-2000) and in daily results of a climate simulation using the CPTEC/COLA AGCM (1982-1991). The seasonal variability is  analysed  in the two sets and the atmospheric characteristics are analysed to investigate  the model ability to simulate them. The frequency of occurrence is shown for each season  and the cases found in each season were averaged to obtain composites of atmospheric variables, in the two data set. The main atmospheric characteristics were well represented by the model, although there were less number of summer cases in the model results than in the reanalysis data.

1. Introduction

The low level jet east of Andes (LLJ) is associated with the occurrence of mesoscale convective complexes that develop and propagate eastward causing intense precipitation over  southern/southeastern South America. The jet is also responsible for the transfer of moisture from the Amazon region to the La Plata river basin, contributing to the precipitation over the region. 

One of the first numerical experiments to simulate the LLJ was performed by Berri and Izunza (1993).  In that sudy 10 cases of occurrence and 10 of non-occurrence were identified in data of  two stations of Argentina, and a mesoscale model (Utah University) was used to simulate the wind field with high resolution, at low levels. Calculating the meridional transport of water vapour, they found that the LLJ was an efficient way of transporting humidity southwards. More recently, Douglas et. al. (1998) identifyed cases of LLJ occurrence in results of CPTEC weather forecasting with  the regional Eta model. The wind vertical structure was compared with radiosonde data of Santa Cruz de la Sierra, in the summer of 1998.  In the model results the maximum wind magnitude was found at 1000m, while in the observed data it was at 1700m. However, the maximum magnitude values was well forecast. A nocturnal maximum was also found in the model results, around 00 GMT.  Berbery and Collini (2000) found a nocturnal maximum of precipitation over the La Plata river basin related to the LLJ, also in results of the regional Eta model.  The moisture flux from the Amazon region to southern South America was also shown by Saulo et al. (2000), using the Eta model.

The majority of numerical model studies on the LLJ has been performed using regional models, due to the relatively small and localized area of occurrence. However, it is necessary to investigate if the global circulation models can represent the LLJ occurrence, to analyse the associated large scale situation. 

The objective of this study is to identify cases of LLJ in the NCEP/NCAR dataset and in results of   CPTEC /COLA AGCM, analyse atmospheric characteristics in these cases, and  verify  the model ability to simulate them. The seasonal variability is also analysed  in the two sets.

2- Methodology and data

Daily NCEP/NCAR reanalysis data were considered from 1979 to 2000, at each four hours. CPTEC/COLA AGCM data are daily results (once a day) of a model simulation from 1982 to 1991. The days of LLJ occurrence were selected considering a modified Bonner criterium. The  meridional wind component was averaged in the area of  620W-570W ;  150S-200S, and the negative result should be greater than –12 m/s and the difference between the meridional wind average  at 850 hPa and 700 hPa should be greater than 6m/s. The analyses were performed for each season. The selected days of each season were composed in terms of low and high level flow, vertical structure of meridional and wind magnitude, geopotential zonal anomaly. Diurnal variation was analysed considering the four daily reanalysis data.

3-Seasonal variability and atmospheric characteristics

Analysing the occurrence of the LLJ in the four daily reanalysis data, more cases were identifyed at 06:00, but cases were found in all seasons, with highest frequency of occurrence in summer and winter. The minimum occurrence was in  autumn. The model output was obtained only at 12:00 and the  highest number of cases occurred in winter. Very few cases ocurred in summer in the model simulation. The selected cases for each season, of reanalyses and model simulation,  were averaged and the atmospheric  characteristics  of both data sets compared well. The flow and wind magnitude at 850 hPa indicated the presence of the LLJ east of Andes, with the highest intensity over southeast of Bolivia (Fig.1 a,b).  Differences between reanalysis and model simulation were noticed in the intensity of the jet in MAM, that was weak in the reanalysis composite, but strong in the model results, and in the extension of the jet southeastwards in the model. Common features are the trough to the southwest of the jet and the strong easterlies over northern/northeastern  Brazil.

The vertical structure of the meridional wind is similar in both data sets, displaying the highest magnitude around 850 hPa. In the reanalysis, there is a distinct  center of the jet at low levels, in DJF and SON, while in MAM and JJA, besides the low level maximum, there is an  extension of negative meridional wind at upper levels (Fig.2 a,b). The patterns of geopotential  zonal anomaly at 500 hPa show in both data sets a trough over southern South America, in all seasons (Fig.3 a,b). This trough is also noticed in the wind flow at 200 hPa, where it is seen the influence of the subtropical jetstream. The anomalous geopotential  centers are weaker in the model results than in the reanalysis data.

4. Conclusion

The main atmospheric characteristics found in cases of LLJ in the reanalysis data, were simulated by the CPTEC/COLA AGCM daily data of a climate simulation. These are: maximum magnitude at 850 hPa over southeastern Bolivia, strong easterlies over northern Brazil, the vertical structure displaying a maximum at low levels, a low level trough southweast of the jet and  a trough at upper levels over southern South America. However, the model simulates less cases than the reanalysis, in the summer. One hypothesis for this behaviour is that the model enhances the convection on the southern part of the SACZ, and this is associated with a wind flow from the Amazon region directed to this system, inhibiting the flow southwards. Other analysis are in development to complete the study on the representation and characteristics of the LLJ by the model and reanalysis data.
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Fig.1- Wind flow and magnitude at 850 hPa of the averaged selected cases of LLJ occurrence in the  four seasons. (a) reanalysis; (b) model.
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Fig.2- Vertical structure of meridional wind of the averaged selected cases of LLJ occurrence in the  four seasons. (a) reanalysis; (b) model.
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Fig.3- Geopotential anomaly at 500 hPa of the averaged selected cases of LLJ occurrence in the  four seasons. (a) reanalysis; (b) model
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