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1. Introduction 
In the last four decades a wide body of theoretical, 
experimental, and field research has emerged concerning 
the fluvial dynamics of river confluences. This abstract 
discusses and compares the results from three large 
field studies carried out in 1997, 2006/2007 and 
2014/2015 at of the Negro/Solimões confluence in the 
Amazon Basin that ranks among the largest on Earth. 
2. Field site and instrumentation 
The first field study was conducted in September 1997 
(relatively low flow conditions) by the French–
Brazilian HYBAM program (Laraque et al., 2009). 
During this study measurements using acoustic 
Doppler velocity profiling (ADCP), 
conductivity/temperature/density (CTD) profiles and 
specific sampling were collected upstream, at and 
downstream of the Negro/Solimões confluence. The 
second campaign was conducted at the confluence in 
2006/2007 in 4 key times throughout the hydrological 
cycle using ADCP (Filizola et al., 2009). The third study 
was conducted as a part of the EU-funded CLIM-
Amazon Project in both low (October 2014) and 
relatively high flow conditions (April/May 2015), 
respectively (Trevethan et al., 2015) using ADCP and 
high-resolution seismic methods alongside CTD and 
water sampling for suspended sediment concentrations. 

 
Figure 1. Map of the Negro/Solimões confluence. 

2. Principal results 
The field studies accomplished a comprehensive survey 
of the confluence hydrodynamics, sediment transport 
and features of flow mixing. Table 1 lists the main flow 
properties of the Negro and Solimões rivers during the 
field studies. During the 2014/2015 field campaign 
several common morphodynamic features noted in 
previous confluence studies, such as scour hole, 
deposition in the stagnation zone and downstream 
separation zone, were also observed. These included 

even large bed-forms on the Solimões side of the 
Amazon channel. These features are compared with 
those observed during the other two studies. 

Table 1. Main flow properties of Negro and Solimões 

Rivers during the field studies. Data from 2006/2007 are 
omitted as they are variable 

In addition, water chemistry data highlighted 
commonalities and differences in the mixing process of 
the Negro and Solimões waters during the field 
campaigns. This process results from a complex 
interaction between the differences in velocity and 
density, bed friction and form roughness at the junction. 
3. Conclusions 
A comparative study based upon 3 field campaigns in 
1997, 2006/2007, 2014/2015 explored the relationship 
between hydrodynamics, morphodynamics and mixing 
at the Negro/Solimões confluence under varying flow 
conditions. 
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Field 
study 

River Q (m³s) 
hmed 
(m) 

Vdepth-avg 
(m s-1) 

SST 
(mg L-1) 

1997 
Negro 24961 30.4 0.31 6.5 

Solimões 63260 19.2 1.00 84 

2014 
Negro 24510 24.4 0.41 8.3 

Solimões 63380 27.2 1.35 185.3 

2015 
Negro 33501 31.2 0.44 4.1 

Solimões 105205 28.6 1.57 108.6 


