Bathymetry from Space:  Oceanography, Geophysics, and Climatology

I. Executive Summary (Kappel and everyone)

A.  Overview 

(We can start with text from the white paper and proposal.)

B.  Recommendations

- Resolve the fine-scale (~15 km wavelength) tectonic structure of the deep ocean floor in areas that have not been surveyed by ships (e.g., abyssal hills, microplates, propagating rifts, seamounts, meteorite impacts, . . .);

- Measure the roughness spectra (15-50 km wavelength) of the seafloor on a global basis to better constrain models of tidal dissipation, vertical mixing, and mesoscale circulation of the oceans;

- Resolve the fine-scale (~15 km wavelength) gravity field of the continental margins for basic research and petroleum exploration.

and/or

-Launch radar altimeter with improved technology aboard a small, dedicated spacecraft to map the fine-scale structure of the deep oceans and continental margins in just 6 years.

-Analyze the data to produce gravity anomaly and seafloor depth for unrestricted distribution to scientists, industry, government, and the public.

II. Introduction (We write this around the figures and other sections?)

A. Why should we care about seafloor bathymetry? 

1. Topography and bathymetry are a fundamental aspect of any planet.  Include point that already the Smith and Sandwell map is part of the fundamental toolset for doing MGG and PO.

(Figure 1. Graphic from George Sharman’s talk that shows the difference in Menard, Mammerickx, Smith and Sandwell, and potential ABYSS data sets – prepared by Sharman and Smith?)
a. Another possible figure is George’s analogy to the U.S. interstate system and the amount of sonar data we have.

b. Another point is contrast the accuracy and resolution of the topography of Mars with the accuracy and resolution of the topography of the deep ocean.

2. Science reasons briefly.  Very briefly outlines the coming science chapters.

(Figure 2 Sphere showing the topography of the earth with highlight of two areas MAR and EPR – zoom to altimetry-topo and multibeam-topo of these two areas – explain the critical length scale missing in current altimetry and why abyssal hills are important for oceanograohy and geophysics – prepared by Sandwell and Smith?)

a. If you want to know about ocean mixing, ocean circulation, and perhaps climate, you need to know mixing rates. Mixing is influenced greatly by seafloor roughness.

b. The geological history of the ocean basins is imprinted in the abyssal hill fabric of the deep oceans

c. Biological communities follow eruptions along the global spreading ridge.  As in terrestrial ecosystems, marine life is influenced by seafloor roughness, segmentation, and depth.

d. Gravity anomalies from satellite altimetry will reveal the basin-scale structure of continental margins – an essential tool for petroleum exploration  

e. Critical for planning higher resolution research cruises and interfaces with RIDGE 2000 and MARGINS Programs.

f. Help to define international boundaries

g. Many practical applications: laying cables and pipelines, improved coastal tide and tsunami models.

(Figure 3 map showing the areas of interest for each application : tectonics – deep ocean; mixing-rough seafloor; curculation-everywhere; biology-ridges, exploration-continental  margins.  The point is we need global ocean coverage. Soofi offered to do this if we supply him with the data.) 

(Table of the diverse applications of bathymetry and gravity. – from white paper. prepared by Sandwell and Smith)

3.  New technology spawns new science

(Figure 4 diagram showing the two technologies – multibeam and altimetry – describe how they work, highlight differences in resolution time and cost, note that they are highly complementary. This should be done by an illustrator.  Who wants to make a draft sketch?) 

B. Characterization of seafloor roughness – abyssal hills and seamounts

1.  Define the size of features we want to resolve

(Figure 5 Diagram showing the processes that create and destroy seafloor topography: seafloor spreading, volcanism, sedimentation, subduction zones.  – need an illustrator to do this.  Sandwell will start this using graphics from intoductory books.)

C. Limitations of existing data 

(Figure showing the South Pacific ship tracks overlayed on the continental US. – Sharman.)

(Figure showing how ocean waves effect along-track slope error - Smith)

D. Cost-effective mission

1. Point of how much seafloor is mapped in detail – 10% (multibeam) to date, how many ship years it would take to map the rest

E. Only need to do this once

III. Scientific Problems

A. Solid Earth applications (ridges, plate reorganications, seamounts, trench features…) (Wessel, Sandwell, Smith)

B. Oceanography:  Global ocean mixing, global ocean circulation, climate, sea level (combine all of these into a coherent whole, but could be longer than the other scientific problems?) (Gille et al.)
C. Continental margins and petroleum exploration (Sawyer, Coakley, Soofi)
D. Other (Law of the Sea . . .)(Monahan and Smith)
E. Geodesy and inertial navigation (Smith)
IV. Implementation and other issues (Smith and Kruse)
A. Data access to raw profiles and higher level products

B. Partnerships

C. Education and Outreach

D. Management (?)

E. Community input 

Recommendations

1.   This is such basic infrastructure that the scientific community needs to be doing this.

