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Presentation

The Black River (Rio Negro) is a river that rises in the Guyanese shield in North South America in Colombian territory (Guainia River) and comes towards the great Amazon River (Brazil), where it has its mouth, where its black waters meet the waters of the Solimões river in front of the city of Manaus (Latitude: -3.10719 Longitude: -60.0261). Its volume is strongly influenced by the seasonal climatological phenomena of El Niño, when it reaches 13.63 m and in the La Niña period, it reaches up to 30.00 m, as the normal elevation oscillates between 17.54 m and 21.77 m, in relation to sea level, which is distant from its mouth, another 1,054 km to the Atlantic Ocean. It is the largest tributary on the left bank of the Amazon River, being the seventh largest river in the world by volume of water, responsible for 7% of the water it discharges into the Atlantic, the Black drains an area corresponding to 10% of the 7 million kilometers squares of the Amazon Basin. In, Zeidemann, 2001, more water flows through its bed than flows in all the rivers in Europe combined.

In this observation period (June 05, 2021) indicates the increase in the level in the Black basin, which reached a record level of 30.00 m in Manaus (Brazil), the year of La Niña. At the meteorological stations in sequence to Manaus coming from São Gabriel da Cachoeira, the height ruler is 12.23 m, (average 9 m), in Santa Isabel do Rio Negro it is 7.78 m (average 6.70 m) and in Barcelos it is at 9.39 m (average 6 m), being the next in Manaus. (Brazilian Geological Survay -BGS, 2021).

From November 2020 to June 2021, the La Niña phenomenon, and the warming of the South Atlantic in the tropical region, plus the formation of the Intertropical Convergence Zone -ITCZ parking over the region in this period, favored greater rainfall intensities over the Amazon and the entire sector North of South America.

From then onwards (second half of June), the Black River (Rio Negro) tends to start its ebb process until it reaches its minimum level. The end of the ebb, in turn, does not have a preferential period, and may occur between October and January of the next year. 

  The present work shows the climatic phenomenology of the Manaus region (Brazil) at the meeting of the waters of the Black River with the Solimões River (Rio Solimões). The Black flows near Manaus over soil from the Mesozoic Geological Era in the Cretaceous Period (144 -66 million years) after the Jurassic period, while the Solimões River runs over the ground of the Quaternary of the Cenozoic Era (1.8 -0.15 million years old), in this convergence of two geological formations, the beds are of different depths and ages. At this meeting of the waters, the Black has a depth during the flood period of approximately 90 m and the Solimões 42 m. (3D simulation with Sankey Diagram and didactic view of the Underground Diagram -Subway), to better understand the positions and locations of the cities around the rivers, in addition to the bathymetry at the meeting of the waters shown here in the history of 1978, 1988, 1998 and 2013, illustrating the changes and dynamics of the profiles and turbulence at the site of observations. 2016-2017 Scenarios of El Niño and La Niña 2020-2021 Rio Negro (Black River) Manaus Harbour | Brazil (Photos: Robson Calazães and Niels Lima) Bathymetry and dynamic analysis of geological floor at the meeting of waters in over forty years of observations (Black -Solimões) (Lima, et al., 2021) Turbulence (Meeting of the waters) -Surface View of Horizontal Turbulence Configuration criteria: horizontal bursts of N-row at the meeting of the waters Black River (Rio Negro) with the Solimões River. 1 -Formation of coherent vortices. 2 -horizontal turbulent formation configuration. 3 -Configuration of the set of swirls that carry out shear when approaching. 4 -5 -6 -7-Effects of the formation of eddies on liquid walls with different densities, temperature and speeds at the meeting of the waters. 8 -Artistic view of the Turbulance phenomenon.
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Black River (Rio Negro) -Manaus Harbour Black Point Beach (Praia da Ponta Negra)

Brief view of the Black River (Rio Negro) in front of Manaus (Brazil -November 2016). In Manaus Harbour, the width is 3.0 km at Black Point Beach (Praia da Ponta Negra), 5.0 km in the El Niño dry season (Images: Robson Calazães).