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By: Fabio de Novaes Filho, Rural Tech Topography 
 
For 5 months from December 2013 to May 2014, Rural Tech Topography will survey 1200 miles of the Tapajós 
River in Brazil using the first Dual Head MB1 multibeam system.  The purpose of the project is to study the 
Tapajós-Teles Pires and Tapajós-Juruena waterways. The project is conducted by Consórcio CODOMAR. 
 

 
Figure 1: The map shows the area being surveyed 
 
 
Four different Teledyne Odom Hydrographic echosounders are being used on the project: 
 

 Multibeam MB1 dual head 

 Singlebeam ECHOTRAC CVM 33/200khz 

 Singlebeam ECHOTRAC CV100  200khz 

 Singlebeam ECHOTRAC CV200 12/200khz – to evaluate sand deposits and rock surface for dredging 
planning. 

 



 
Figure 2: The first part of the survey using the Dual Head MB1 system  
between December 8-20 was surveyed on a wooden passenger vessel. 
 
 
 

 
Figure 3: The reminder of the survey will be completed on a brand 
new purpose built hydrographic survey vessel. 
 
 
 
 
 
 



Singlebeam Survey 
 
One section of the survey was made using an ECHOTRAC CVM singlebeam echosounder system in a channel 
with a large difference in water level. The length of the section surveyed was 2 km and the difference in datum 
was 2.4m, all in very turbulent water! 
 
The position system used was a GNSS HEMISPHERE NAVSTAR and GLONASS L1/L2 Omnistar HP. 
 
During the survey, we also completed another survey using a GNSS JAVAD TRIUMPH – 1 RTK to determine a 
water surface with a good precision. 
 
The result was used to correct the orthometric heights using a geoidal model adapted to this site. 
 
The survey was possible because the river was on its highest level - the water was above the rocks. 
 
The survey was conducted to provide information of the topography of the river bed, the edges of the channel 
and the integration with the land topography. 
 
The information was used by engineers to plan a navigation channel that will be used to transport material to a 
Big Hydroelectric 9 Giga Watt power plant called  São Luís do Tapajós. 
 

Figure 4: Google Earth image of survey area and bathymetry gathered using the Teledyne Odom CVM 
 
 



The highest level represented by the contours is about 10m and the lowest about -50m. (isolines relative to sea 
level) 
The survey was done with a grid of 10 x 10 m covering almost every part of the channel. In some areas the grid 
was 5 x 5 m to get better resolution around rock edges. 
 
The transducer was an ODOM OTSBB 200/24   4°-20°. Low frequency was not required to determine the 
bottom surface, we used it just to analyze high frequency data quality. 
 
The boat was a small but very stable aluminum boat 24’(7m) length x 60”(1,5m) width and a 8° bottom angle 
powered with a YAMAHA 60hp. 
 
HYPACK software was used. Isolines generated by SURFER in a grid of 10 x 10 m and 1m vertical distance. 
 
 
Multibeam Survey 
 
The same river was surveyed using a wooden passenger vessel. This was equipped with the MB1 Multibeam 
dual head system, a TSS DMS05 motion sensor, Hemisphere VS330 GPS/Heading sensor and sound velocity was 
corrected using the Teledyne Odom Digibar V (real time measurement) and Digibar S (profiling). Data was 
acquired and processed using the software QINSy.  
 
Using the dual head system a wider swath of data could be gathered from a single pass.   240 beams were used 
from each sonar head. 
 

Figure  5: An example of a single pass of multibeam data, clearly showing sandwaves on the river bed 

 



 

Figure 6: Profile and 3D visualization of one sample of the area using the MB1 Multibeam Dual head. 

 

 
Figure 7: Surveyor Wellington de Oliveira Brito in action 

 
Conclusion 
 
The survey was conducted in a very challenging environment with fast moving water, a great deal of turbulence 
and many hazards to the survey vessel.  Despite these challenges, the survey team was able to gather high 



resolution bathymetric data using both the single beams and multibeam manufactured by Teledyne Odom 
Hydrographic in order to start the project as a successful, cost effective and timely success. 
 
 
The survey was done by Rural Tech Topography in 2013 and continuing in 2014. 
Coordination: Topographer Fabio de Novaes Filho. 
Surveyors: Topographers Wellington de Oliveira Brito, Fabio de Novaes Filho and oceanographer Alan Soares 
Martins. 
 
Special thanks to SIGHTGPS, which is a great partner helping us to select the right equipment and to solve   
technical issues. 
 
 
 


