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Conclusions 
1) The diurnal cycle of convection at the T3 site is a superposition of local and 

non-local elements. Precipitation associated with the sea-breeze front is in-

phase with the background diurnal cycle near Manaus and out of phase 

elsewhere. The diurnal cycle observed at the T3 site is generally 

unrepresentative of the diurnal cycle in the larger Amazon river basin. 

2) River-breeze circulations have a clear and persistent impact on precipitation 

frequency. The spatial extent of the river-breeze influence is dependent on 

river orientation, width, and the topography along the banks of the river. 

3) The annual cycle of precipitation frequency and daily mean rainrate during  

    2014 generally fall within the climatological (2000-2013) distributions. 

Motivation and Science Questions 
Extensive measurements of clouds, aerosols, and precipitation are being made 

near Manaus, Brazil by the Department of Energy (DOE) Atmospheric Radiation 

Measurement (ARM) Mobile Facility (AMF) during GoAmazon2014/5. To fully 

understand the AMF dataset we need to know if the spatial and temporal patterns 

of convection around the T3 site are representative of the broader Amazon river 

basin. Therefore, we addressed the following science questions: 
 

  1) To what extent is the diurnal cycle of convection near Manaus representative  

       of other locations in the Amazon basin? Was 2014 a representative year? 
 

  2) What is the spatial extent of the Amazon river’s impact on the frequency of  

       precipitation (i.e., how far away can the river circulations be “felt”)? 

Diurnal Cycle of Convection Near Manaus 

Data and Methods 
We use multiyear (2000-2013) seasonal composites of precipitation frequency from:  

  A)  Geostationary satellite infrared brightness temperatures (IR Tb) 

        -  30 min, 4 km x 4 km native resolution 

        -  Use IR Tb < 240 K as a proxy for deep convection 

  B)  Confirm the spatial patterns using TRMM 3B42 rainfall estimates 

        -  3 h, 0.25° x 0.25° native resolution  
 

We will show results from the Mar-Apr-May composites. The spatial patterns are  

similar in Dec-Jan-Feb, but are not present during the dry season (roughly Jun–Nov). 

Representativeness of the 2014 Annual Cycle Spatial Extent of the River-Breeze Impacts 

- The annual cycle of daily mean 

rainfall during 2014 was similar 

to the 2000-2013 annual cycles 

with the exception of March 

when the daily mean rainrate 

exceeded the 95th percentile of 

the 2000-2013 distribution. 

- A similar pattern is observed in 

precipitation frequency. 

Cross-Section of the Amazon River Upwind of Manaus (54.5°W) 
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- There is a clear suppression of 

convection over and around 

the river during the daytime.  

- The distance from the river 

affected by the river-breeze 

circulations varies zonally and 

is dependent on the N-S 

gradients in topography and 

the width of the river valley. 

- There is a persistent signal associated with the inland 

propagation of the sea-breeze front (e.g., Kousky, 1980). 

- Nocturnal deep convection associated with the sea-

breeze front is concentrated close to the Amazon river. 

- The sea-breeze front approaches Manaus at roughly the 

same time that the convection associated with the 

background diurnal cycle begins to initiate. 

- There is a broad single diurnal peak 

near the T3 site because the sea-

breeze front passes Manaus nearly in-

phase with the background diurnal 

cycle of convection.  

- There is a bimodal diurnal cycle at two 

hypothetical sites located just upwind 

and downwind from the T3 site. 
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- We are able to reproduce the zonal gradients in the 

diurnal cycle of convection near the T3 site, including the 

enhancement downwind of Manaus, using an idealized 

simulation that only has a diurnal cycle of solar insolation, 

homogeneous land-surface conditions, and realistic zonal 

winds (i.e., no river, topography, aerosol gradients, etc.). 

≈ 

Outlier 

Hovmöller plots of the diurnal cycle 

of precipitation from (top left) the IR 

deep convection proxy, (bottom left) 

TRMM rainrates, and (bottom right) 

rainrates from an idealized cloud-

permitting simulation.  


