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1.  Purpose of the project and indicative results. 
The development of broad-based ecosystem approaches to fisheries management is 
hindered by the bewildering array of oceanographic information currently available.  
Additionally, there are no consistent coding or formatting standards, and each data source 
may require different software for access.  The Pacific Ocean Atlas project is designed to 
provide environmental data from a variety of platfo rms (satellite, shipboard, moorings, 
and numerical models) in forms useful and accessible to both non-expert and expert 
users.  These data will be provided in a series of oceanographic atlases for all of the U.S. 
Pacific Island exclusive economic zones (EEZ) and regions of the Pacific basin important 
for pelagic and highly migratory species fisheries management.  Distribution of the full 
data sets will be conducted primarily over the internet.  Both CD-ROM and limited print 
versions will be made available for resource managers and researchers in those areas 
lacking the resources for large internet transfers. 
 
2.  Progress during FY 2001.  Provide a thorough discussion of accomplishments 
and problems. 
 
Accomplishments to date:  
• Funding commenced February 21, 2001. 
• Hired Ocean Atlas Coordinator. 
• Conducted 1st User workshop meeting at 13th Standing Committee on Tuna and 

Billfish (SCTB) meeting. 
• Scheduled 2nd User Workshop meeting at 14th SCTB meeting. 
• Established Ocean Atlas Project web page. 
• Initiated development of value-added products specified by users: 

• Vertical shear of current, 
• Thermocline Depth, 
• “Frontiness”. 

• Acquired long-term, spatially complete ocean model output. 
• Processed historical satellite data sets for winds, sea surface temperature (SST) and  

sea surface height (SSH). 
• Acquired subsets of the Comprehensive Ocean Atmosphere Data Set (COADS), the 

National Oceanographic Data Center’s (NODC) World Ocean Database (Levitus 
et. al, 1998), and NODC’s Joint Archive for Shipboard ADCP in situ data sets.  



Personnel: 
Recruitment for an ocean atlas coordinator was initiated as soon as funding 

became available in February. Ramzi Mirshak was hired through JIMAR and joined the 
program on June 4, 2001.  Ramzi recently defended his Master of Science degree in 
Physical Oceanography at the University of British Columbia in Vancouver, Canada. 
 
User Work Group: 

A user working group was convened at the 13th SCTB meeting in Noumea, New 
Calendonia on July 4, 2000.  Dave Foley presented an outline of the project and then 
solicited input from participants.  A summary of the proceedings is available at: 
http://coastwatch.nmfs.hawaii.edu/cwatch/atlas/doc/.   

Of particular note was the preference of users for products best described as 
“highly derived”, which are much more complicated than the raw data normally 
available.  Based on this meeting, the identification, development and production of these 
products (current shear indices, frontal-strength indices, etc.) have been assigned top 
priority. 
 A second user working group meeting has been scheduled for the 14th SCTB 
meeting in Noumea in August 2001. At this workshop, Dave Foley will present progress 
to date, particularly that relevant to the issues raised   Dave will work directly with 
fisheries researchers to test the utility of some of the products developed to date, 
particularly those derived from oceanic general circulation models, as discussed below. 
  
Internet-based distribution: 

In order to efficiently organize information as the project continues to evolve, a 
preliminary web page has been established. At present the webpage offers various 
descriptive information concerning project goal, personnel involved, and a solicitation for 
user input.  The page can be viewed at http://atlas.nmfs.hawaii.edu/ 

Due to the high volume of data transfer anticipated in association with the atlas 
project, a reliable delivery system will be required.  A robust system capable of complex 
data queries, on-the-fly data reformatting and image generation has already been 
developed for the CoastWatch program.  Because a dedicated web server was not 
accounted for in the approved budget, the Atlas web pages will be hosted on the 
CoastWatch server.  It is suggested that $7 K be set aside in FY 2002 to provide for the 
purchase of a web server dedicated to the Atlas project. 
 
Data Sets: 
In situ data 

Incorporation of existing in situ data sets with the rest of the Atlas data will 
require a significant amount of attention.  While oceanographic data sets, such as 
COADS and Levitus, provide “highly refined” products, the averaging and interpolation 
methods employed were generally formulated to examine scales relevant to climate 
studies and not those necessarily relevant to fisheries and living marine resource 
management.  These data sets provide the larger scale context within which the finer 
scale can be more effectively analyzed. The U.S. Navy’s Master Oceanographic 
Observations Data Set (MOODS) and the NODC Joint Archive for Shipboard ADCP are 
being acquired for the Pacific basin to provide additional observations of the vertical 



structure of the upper ocean. Additionally, the atlas project will search for and attempt to 
include any other sources of reliable in situ oceanographic data. Even with all of the 
available oceanographic data, these regions are generally extremely sparse (Figure 1).  
  

  
Figure 1.  Sample COADS SST observation coverage for Southwestern Pacific basin in 1997 

  
Remote sensing data and model output 
Derived Properties 

It was clear from user input that two important parameters for fisheries and 
resource management are ocean currents and thermocline depth.  Development of these 
products is proceeding along two distinct paths.   

Ocean currents may be inferred from a combination of dynamic topography 
(“geostrophic currents”) and the surface wind stress (“Ekman Transport”).  The recent 
availability of high-quality, daily vector wind fields from the QuikSCAT spacecraft gives 
us a data set appropriate for the derivation of mesoscale wind-driven ocean currents.  Sea 
surface height data from the TOPEX/Poseidon Satellite is used to account for mesoscale 
geostrophic flow. 

Thermocline depth estimates will be derived from Satellite altimeters.  An initial 
test has been conducted using 10 years of TOPEX SSH data and in situ temperature data 
from each of the moorings on the TAO array.  Strong correlations between SSH deviation 
and thermocline depth were apparent at virtually all of these sites, which span much of 
the equatorial Pacific Ocean. The PFRP Bigeye Tuna Oceangraphy Project is further 
evaluating the use of altimeter data to estimate thermocline depth. Expanding this 
technique to cover the rest of the Pacific Basin will be performed using opportunistic 
temperature profiles from XBTs and CTDs using the Levitus and MOODS.  
 At present, there are no established methodologies for estimating the vertical 
shear of ocean currents using satellite platforms.  Although investigators with the PFRP 



Bigeye Oceanography Project are investigating the use of satellite altimetry and other 
surface features for this purpose, this work is on-going and conclusive results are not 
likely to be available for some time. For the ocean atlases, very sparse acoustic Doppler 
current profiler (ADCP) archives will be used to compute velocity shear, when available. 
When observations of currents and shear are not available, the best source for “historical” 
current profiles is likely to be “ocean re-analysis products” (ocean general circulation 
models with full data assimilation).  We have successfully extracted such a data set from 
the International Pacific Research Center (IPRC) and are now applying the data to several 
case studies (e.g., marine debris tracing).  Because the format of one set of model output 
is much like any other, we feel that this represents significant progress towards our goal 
of serving model data and products to the fisheries community. 
 
3.  Plans for the next fiscal year. 
The basic plan is to continue with the tasks already initiated according to the schedule 
shown below in table 1. With the ocean atlas coordinator on board, searching for and 
compiling available in situ data sets of the ocean interior will be accelerated. Efforts to 
determine appropriate time and space scales for averaging of these sparse data will 
continue. User input will continue to be used to guide the development of derived 
properties from each of the data sets.  There are also several test cases underway in which 
Atlas personnel work directly with fisheries researchers to establish useful products and 
to investigate optimal means for transmitting the relevant environmental information.  
Test cases of this sort will continue throughout the duration of the Atlas project. 
 

 
Table 1.  Time line with target dates for completion of Atlas project components in Fiscal Year 2002 

 
 
4.  List of papers published in refereed journals during FY 2001. 
 



With funding only becoming available in February 2001 and the ocean atlas coordinator 
position recruitment taking until June, we regret to report that we are not yet near 
submission of manuscripts for peer-reviewed journals.  
 
5.  Other papers, technical reports, meeting presentations, etc.: 
 

• User workshop conducted by Foley at 13th SCTB meeting in Noumea, NC (July 
2000). 

• Presentation by Brainard at PFRP PI meeting (December, 2000). 
• 2nd User workshop scheduled for 14th SCTB meeting in Noumea (August 2001). 

 
6.  Names of students graduating with MS or Ph.D. degrees during FY 2001.  
Include title of thesis or dissertation. 
 
Thus far, there have been no students directly associated with this project. 


