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1. INTRODUCTION

South Atlantic Convergence Zone (SACZ) are
meteorological systems that bring great accumulation of
rain in southeast and western regions of Brazil. The use
of mesoscale model as a downscaling tool allows to
aggregate essential information as topography,
vegetation cover and SST with high resolution. The
SACZ event occurred in the period of January 22 to 27,
2004, was chosen to analyze the great quantity of
precipitation that falls over an interesting basin in
cerrado region of Brazil, the Manso River Basin, using
the MM5 mesoscale model.

The rain occurred in January of 2004 in Brazil
(figure 1) affected great part of the country, with
massive destruction, lost of around 161 lives and about
230,000 of homeless. In central part of Brazil, in Mato
Grosso state, the monthly rainfall anomaly was about 50
% over the normal, reaching 350 to 500 mm per month.

Figure 1 — Anomaly of precipitétion over Brazil during
January 2004.

2. METODOLOGY

The present study is based on an event of
SACZ that occurred from 21 to 26 January 2004. The
MM5 mesoscale model ran with three grids, the first one
covering the Brazilian area with 27-km spacing. The
second grid with 9 km and the third one with 3 km, were
centered on the Manso Basin. The 24 hours total
precipitation simulated by the model was compared with
the totals of rainfall observed in the Brazilian rain gauge
network.
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3. RESULTS

SACZ normally actuates during summer in
Southeast region of Brazil and in January 2004 reached
latitudes northern then normal. Also, during this period
actuated over South America the 30-60 days oscillation
in its positive phase, bringing substantial convective
activity especially in the second half of the month.
According to CPTEC/INPE, three SACZ events
occurred in Central Brazil, and the present study
analyses the third one (figure 2).
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Figure 2 — Observed daily precipitation in Manso River
basin. Lines indicate the higher rainfall observed in
several gauge stations. Bars represent mean rainfall in
the basin.

Figure 3 represents the cloudiness simulated
by the MM5 model and the correspondent visible
satellite image for 26 January 2004 at 12 UTC. As the
simulation was made in the 27 km resolution grid, the
good accordance between cloudiness simulation and
satellite observation was possible because the SACZ is
a large scale phenomenon.

Figure 4 represents the 24-hour total rainfall
observed over Brazilian area in confrontation with the
MM5 simulation, for 26 January 2004. Again, due to the
large scale characteristic of the SACZ, the 27-km grid
was enough to simulate with accordance the
precipitation over all the system including over the
Manso River basin area.
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Nebulosidade total 26.01.2005 122 CPTECI/INPE; (b) 24-hour accumulation for 26 January
b e 2004 as simulated by MM5 model.

Next it will be shown two statistical analyses
that prove the ability of the MM5 mesoscale model to
simulate a SACZ event occurring on January 2004. The
BIAS and the Root Mean Square Error (RMSE) were
calculated for temperature and relative humidity at 2 m,
wind intensity at 10 m and precipitation. The hourly
values observed of each meteorological variable at the
local station, was compared with predicted values by the
model for each integration grid. The table 1 summarizes
the results obtained, making evident the good quality of
the simulations made in this period by the MM5 model.

Table 1 — Statistics referring to validation of the case
simulation (T=temperature; RH=relative humidity;
P=precipitation=wind speed).

Grid 1 Grid 2 Grid 3

BIAS | RMSE | BIAS | RMSE | BIAS | RMSE
T 0,6 3,0 0,5 3,1 0,5 3,0
RH | -12,2 156 | -12,9 16,3 | -125 | 16,0

Figure 3 — Cloudiness at 12TC of 26 January 2004.
(a) Total cloudiness simulated by the MM5; (b) satellite P 0,1 4,0 0,1 4,2 0,2 43

visible image. Y; 39 46 4,0 4,7 4,1 4,8

The graphics presented in figure 5 show
comparisons between time series of observations and
MMS5 simulation for temperature and precipitation in the
period of 22 to 27 January 2004. In these graphics is
evident the good performance of the model.

(a)

305

1 & 10 15 20 25 30 35 40 50
(b)
Precipitacao 26.01.2005 12
T i, > .

Figure 4 — Daily total rainfall at 12 UTC of 26 January

2004. (a) Integrated observations from Brazilian rain Figure 5 — Comparison between temperature and rain

gauge stations network, as interpolated by  gpservations with the 3-grids simulation of MM5 from 22
to 27 January 2004.
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Although it is still under discussion the best
way to evaluate the performance of simulations (past)
and predictions (future) of the rainfall by numerical
models, in the present verification it was calculated the
5-day rainfall accumulation in a Manso River grid point,
with the results listed in table 2. These preliminary
results indicate a good adjustment of this variable
obtained in the present MM5 simulation.

Observed Predicted Rainfall
Rainfall Grid 1 Grid 2 Grid 3
125,0 134,3 135,5 143,6

4. CONCLUSIONS

The punctual comparison between model
simulation and observations shows in great details the
atmospheric  behavior, like temperature, relative
humidity, wind speed and direction, and precipitation.
Principally the cloudiness and the accumulated rainfall
evaluated in a meteorological station inside the Manso
River Basin demonstrated the ability of the MM5
numerical model to simulate a kind of phenomenon as
SACZ with acceptable confidence.
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