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1.   INTRODUCTION 

 
A preliminary analysis of seasonal rainfall 

during Southern Hemisphere autumn indicates that the 
Intertropical Convergence Zone (ITCZ) cloudiness band 
over the equatorial Atlantic modulates directly the 
qualitative and quantitative determination of the rainy 
season over the eastern Amazon (HASTENRATH; 
LAMB, 1977; NOBRE; SHUKLA, 1996; SOUZA et al., 
1998; XAVIER et al., 2000; SOUZA et al., 2004). The 
present work reports an observational analysis of the 
climatological characteristics (period of 1985-2007) 
associated with the ITCZ extreme events observed over 
the equatorial Atlantic Ocean, establishing its influences 
on the pluviometric variability of the eastern Amazon, 
during months of February, March and April. 
 
2.  OBJECTIVES 

 
 The general objective of this work is to 
establish the main climatological features associated 
with extreme events directly related to the ITCZ 
episodes over the equatorial Atlantic Ocean, as well as 
its influences on spatial and temporal precipitation 
variability of the eastern Amazon, during the rainy 
season. 
 
3. DATA AND METHODOLOGY 
 

 As the focus of this work is on ITCZ events, the 
observational analysis is conducted for February, March 
and April which are the rainiest months associated with 
intense tropical convective activity (Kousky, 1988). We 
used daily rainfall data obtained from the CPC/NCEP for 
the period 1985 to 2007. Detailed descriptions of the 
quality control and spatial interpolation methods used in 
generation of this database can be found by Shi et al. 
(2000) and Silva et al. (2005). Were also used for the 
same period, the daily outgoing long-wave radiation ï 
OLR data (LIEBMANN et al., 1996), sea surface 
temperature ï SST (REYNOLDS et al., 2007) and wind 
in the 1000 hPa, 850 hPa and 200 hPa levels (KALNAY 
et al., 1996). In order to investigate the spatial-temporal 
nature of tropical convective activity in the region of 
ITCZ, we use the multivariate statistical technique 
known as Empirical Orthogonal Functions (EOF) that 
this work has been applied onto OLR anomalies data. 
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In addition, to investigate the dynamics structure of 
large-scale atmospheric circulation associated with the 
ITCZ events, we utilized composites technique. 
 
4. RESULTS 

 
The results of EOF (figures not shown) 

evidenced that the dominant mode related to the tropical 
Atlantic ITCZ appeared in the second mode for the 
months of February, March and April. The criterion for 
selection of ITCZ episodes is based on results of EOF2 
and the temporal coefficients of principal components 
(PC). Thus, a extreme event of the ITCZ is defined 
when PCs present values greater than +1 standard 
deviation, persisting for more than 3 consecutive days. 
This criterion were employed separately to the events 
observed in February, March and April. Such events are 
defined as extreme events considering its time duration. 

Once the dates of occurrence of all extreme 
events were established, we have calculated 
composites for OLR, wind, SST and precipitation 
anomalies, as well as cross-sections of the tropospheric 
circulation related to the Hadley cell. These composites 
illustrate the dynamic structure of ITCZ and the 
characterization of tropical convective activity and the 
spatial configuration of precipitation observed over the 
eastern Amazon. 

Figures 1 - 12 show the dynamic structure of 
atmospheric and oceanic patterns associated with 
extreme events of ITCZ, corresponding to observational 
composites for each month of the rainy season, i.e., 
February, March and April. 

The composites of precipitation and OLR, it 
was observed that both variables are consistent in 
identifying the ITCZ spatial configuration over equatorial 
Atlantic, as indicated by the negative OLR anomalies 
and positive precipitation anomalies. The dynamic 
structure of the ocean-atmosphere patterns observed in 
February, March and April evidenced that the ITCZ is 
established over equatorial Atlantic Ocean in a region of 
confluence of the trade winds from southeast and 
northeast directions, coinciding with areas containing 
abnormally warmer SST, upward vertical movement 
associated with the Hadley cell, and divergence of the 
wind at high levels. 
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Figure 1: Composites for OLR (shaded contours) and 
200 hPa wind corresponding to the ITCZ events 
observed during February. The color scale indicates the 
OLR intensity in W/m². 

 
Figure 2: Composites for SST (shaded contours) and 
1000 hPa wind anomalies (vectors) corresponding to 
the ITCZ events observed during February. The color 
scale indicates the SST intensity in °C. 

 
Figure 3: Composites for cross-sections (pressure level 
x latitude) of the omega (shaded contours) and 
meridional tropospheric circulation (vectors) associated 
with the Hadley cell between 55 °W-40 °W, 
corresponding to the ITCZ events observed during 
February. The color scale indicates the intensity omega 
in hPa/s. 

 
Figure 4: Composites for precipitation anomalies 
corresponding to the ITCZ events observed during 
February. The color scale indicates the intensity in mm. 
 
 

 
Figure 5: As in Fig. 1, but for the March composite. 
 
 

 
Figure 6: As in Fig. 2, but for the March composite. 
 



 
Figure 7: As in Fig. 3, but for the March composite. 
 
 

 
Figure 8: As in Fig. 4, but for the March composite. 
 
 

 
Figure 9: As in Fig. 1, but for the April composite. 
 

 
Figure 10: As in Fig. 2, but for the April composite. 
 
 

 
Figure 11: As in Fig. 3, but for the April composite. 
 
 

 
Figure 8: As in Fig. 4, but for the April composite. 
 

 
 
 
 
 
 
 
 
 


