
Abstract
A new version of the "Smith and Sandwell" global marine topography model is available in two 
formats. A one-arc-minute Mercator projected grid covering latitudes to +/- 80.738 degrees is 
available in the "img" file format. Also available is a 30-arc-second version in latitude and lon-
gitude coordinates from pole to pole, supplied as tiles covering the same areas as the 
SRTM30 land topography data set. The new effort follows the Smith and Sandwell recipe, 
using publicly available and quality controlled single- and  multi-beam echo soundings where 
possible and filling the gaps in the oceans with estimates derived from marine gravity anoma-
lies observed by satellite altimetry.  The altimeter data have been reprocessed to reduce the 
noise level and improve the spatial resolution [see Sandwell and Smith, this meeting].  The 
echo soundings database has grown enormously with new infusions of data from the National 
Geospatial-intelligence Agency (NGA), the U.S. Naval Oceanographic Office (NAVO),  hydro-
graphic offices around the world volunteering through the International Hydrographic Organi-
zation (IHO), and many other agencies and academic sources worldwide. These new data 
contributions have filled many holes: 50% of ocean grid points are within 8 km of a sounding 
point, 75% are within 24 km, and 90% are within 57 km. However, in the remote ocean basins 
some gaps still remain: 5% of the ocean grid points are more than 85 km from the nearest 
sounding control, and 1% are more than 173 km away. Both versions of the grid include a 
companion grid of source file numbers, so that control points may be mapped and traced to 
sources. We have compared the new model to multi-beam data not used in the compilation 
and find that 50% of differences are less than 25 m, 95% of differences are less than 130 m, 
but a few large differences remain in areas of poor sounding control and large-amplitude grav-
ity anomalies. Land values in the solution are taken from SRTM30v2, GTOPO30 and ICESAT 
data. GEBCO has agreed to adopt this model and begin updating it in 2009. Ongoing tasks 
include building an uncertainty model and including information from the latest IBCAO map of 
the Arctic Ocean.

ftp://topex.ucsd.edu/pub/topex/global_topo_1min
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These preliminary error estimates are based
on a single multibeam cruise in the Western
Pacific ( JAMSTEC cruise KR05-01) that was not
included in the analysis.  NAVO is preparing a more
complete blind analysis using their clsssified soundings.

The track map below reveals the major gaps in ship 
soundings.   The most prominent examples are the 
Caspian Sea (no soundings), The sea of Okhotsk,
North of Hawaii, the Black Sea, and many areas north 
of the shoreline of Antarctica.  

The more than 260 million soundings are from a very diverse range of sources.  In many cases, the data are publicly available and can be 
downloaded.  The CCOM UNH “Law of the Sea” multibeam grids (CCOM, 2008) include Alaska and the Arctic, the Marianas, Kingman Reef and 
Palmyra Atoll, the Western Atlantic Ocean and the Gulf of Mexico. The RidgeMBS (Marine Geoscience Data System, 2008) data include multi-
beam grids from many mid-ocean ridges around the world. The JAMSTEC grids (JAMSTEC, 2008) are multibeam data primarily of the Japa-
nese shelf and Western Pacific.  IBCAO (IBCAO, 2001) Arctic grids are used at high latitudes where satellite altimetry is less accurate. Along the 
shallow Antarctic margin (< 1000 m) GEBCO contours are used as depth constrains because no other soundings are available (GEBCO, 
2008).
The bulk of 5,000 ship tracks, originally from NGDC, have been edited at SIO.  Additional SIO cruises (Miller, 2008) that are not in the NGDC 
have also been edited and used in this bathymetry.   These cruises span more than 50 years of expeditions by many investigators on many 
ships. The SIOExplorer (Miller, 2008) is a long-term project to archive the data collected, gather as much metadata as possible, and provides a 
sophisticated web based user interface.  The ship track soundings provided by IFREMER, NOAA, NAVO, and NGA are the sum of all their 
unclassified data and are from too many data sources to cite here.   We are developing a method to trace the province to the original source 
using the SID number.  
Many shallow water soundings have been contributed to this project by various volunteering hydrographic offices around the world, 
through this project's cooperation with GEBCO.   International Hydrographic Organization Circular Letter 2007/14 requested hydrographic 
offices to harvest soundings from their Electronic Navigational Charts (ENC) and send these to the International Hydrographic Bureau, for 
inclusion into future GEBCO releases.   Mr. Tony Pharaoh of IHB and Ms. Pauline Weatherall of BODC have kindly supplied these data.   In 
addition, the National Geospatial-Intelligence Agency (Chris Andreasen, personal communication, 2007) has contributed a global set of 
primarily shallow water (< 300 m) soundings derived from NGA nautical chart for use in compilation of shallow water grids.   This provides 
unique depth constraints for many shallow areas including the near-shore areas around Asia, Africa, and South America.  Because of the 
proprietary nature of some of these soundings, their source and location has not been encoded in the source ID files (SID) but they have 
been used to construct the grids.


