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To: Dr. Marcia McNutt, UNOLS Chair 
 
From: RVTEC 
 
Date: January 28, 2008 
 
 
Back in October 2007 you forwarded a letter to me that discussed “shadowing” of the C-Band 
HiSeasNet antennas on the Global Class UNOLS vessels. This letter was forwarded to Dr. Jon Berger, 
Principal Investigator of the HiSeasNet project and his response is attached as Appendix 1. This issue 
was also openly discussed during the RVTEC meeting in November.  
 
RVTEC would like to respond with the following input: For the Global class ships determining the 
antenna location was a difficult proposition. The physical size of the antenna would have required costly 
superstructure modifications to reinforce weight bearing bulkheads and to ensure ship stability. The 
funding was not available at the time to make the superstructure modifications for optimal antenna 
location. The final locations resulted in areas where there are obstructions to the signal resulting in loss 
of the satellite link until the ship can change heading. This obstructed area is also dependent on the 
ship’s position as higher latitudes require the antenna to have a lower angle of elevation which results in 
a larger area of obstruction. 
 
The goal of the HiSeasNet project has been to get this system installed on all ships, Regional and 
Intermediate as well as the Global class ships so it is available to everyone and all science projects. Ku-
Band systems (for smaller vessels) and C-Band systems have been installed on nearly all the UNOLS 
vessels. By the end of 2008 only two ships, the RV Sproul and Sharp, will not have HiSeasNet 
installations. 
 
We suggest that the HiSeasNet project and the RVTEC group work together to determine improvements 
that can be made to the system(s). Ideas such as a second antenna system for all ships, increased 
bandwidth, or a mobile system that could be installed on ships whose scheduled projects require 24/7 
Internet access, etc. Recommendations, which would include costs and detail improved capabilities, 
from these discussions could be sent to the UNOLS Council for the Council’s help to gain support from 
the funding agencies.   
 
Proposals are being written, submitted, and funded relying on the ability of the HiSeasNet systems to 
communicate with shore-based data systems and personnel for successful completion of their research. 
RVTEC suggests that the Science Mission Requirements (SMRs) be updated for Regional, Intermediate, 
and Global class vessels to include optimal placement of the appropriate HiSeasNet antenna to ensure an 
unobstructed signal path. 
 
Sincerely, 
Bill Martin 
RVTEC Chair    
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Appendix 1 
Dr. Jon Berger’s Response 

 
 
 
Bill: 
 
   Sorry for the delay in answering this email.  Here are my comments. 
 
 1.  In order for the HiSeasNet (or any other C- or Ku- band satellite) 
communications system to work there must be an unobstructed line of sight 
between the ship's antenna and the satellite transceiving its signal.  The 
azimuth and elevation angles of this line of sight depend on the relative 
locations of the ship and satellite.  For example, the satellite we use in the 
Pacific is located above the equator at 180 degrees longitude.  When the ship is 
near these coordinates the antenna points approximately straight up and no 
shadowing should take place.  However as the ship approaches the edges of the beam 
(see blue line in the figure below) the elevation angle gets lower and lower( 0 
degrees for the blue line) and hence shadowing may occur due to blockage of parts 
of the ship's superstructure or appendages. 
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2.  There are two ways to alleviate this shadowing; one is to elevate the 
antenna above all superstructure and appendages.  (See for example the 
installation on the NOAA R/V Ron Brown below) 
 
 
 
 

 
 
 
 
 
The second way, favored by the Cruise ship industry, is to install redundant 
antennas so that when one is blocked the other is not.  Neither of these methods 
are particularly attractive for the UNOLS fleet but I believe each ship might be 
able to improve performance by judicious re-location of the existing antenna. 
 


