Bathymetry from Space:

Oceanography, geophysics, and climatology

Chapter 1 - 
overview and recommendations

Chapter 2A - deep-ocean bathymetry: ridges, plate re-organizations, seamounts, sedimentation, trench outer rise fractures, . . .: new science questions and basic geomorphology Paul Wessel,  David Sandwell,  John Goff, Donna Blackman, David Naar, Barry Eakins, Chris Massell


7.1 Introduction (Wessel – done but will need to be expanded by editors)


7.2 Mid-ocean Ridges, Segmentation, and Abyssal Hills  (Blackman and Goff)


7.3 Plate tectonic reconstructions (Naar)


7.35 Modifications by pelagic sedimentation (Orcutt ?)


7.4 Seamounts (Wessel – done)


7.5 Trench/outer rise (Massell)


7.6 Other features (Eakins - done)

Chapter 2B-
characterization seafloor roughness – John Goff, Walter Smith


2.1 Introduction


2.3 Statistical characterization – methods and results



Abyssal hills



Seamounts


2.4 Relating altimetry data to seafloor roughness



Scales of resolution 



Fractal extrapolation



Altimetry “texture” ground truthing with multibeam sonar


2.5  Conclusions

Chapter 3 -
observations global ocean mixing, tides, and measurements of mixing – Eric Kunze, Kurt Polzin, Doug Luther, Richard Ray, Lou St. Laurent, Walter Munk

Chapter 4 - 
theory of internal-wave generation/breaking,  Bill Young, Stefan Llewellyn-Smith, Gary Egbert

Chapter 5 - 
effects of mixing/bathymetry on global ocean circulation – Robin Tokmakian, Joseph Metzger, Detlef Stammer, Steve Jayne 

5.1 Current knowledge

Ocean mixing (Jayne)

Bathymetry – 


f/H contours (ACC figure Gille)


Importance of Ridges/Trenches/Sills (figure high resolution model, observational figure)


Bathymetric influences on upper ocean flow (float image, Jayne has figure)


5.2 Use of bathymetry in models, observations



Models (Tokmakian)



Observations (Thurnherr)


5.3 Need for improved bathymetry



Models – 


Increase resolution (up to 0.04; 0.015 resolution in 10 years /100 levels 75m thick


   

Partial cells


   

Inclusion of spatially variable vertical mixing parameters 

        


Other model improvements, Hybrid coordinate systems

     

Observational accuracy

     

Importance of accuracy

To emphasize improvement in accuracy (figure with cross section of true bathymetry; S&S; and Abyss bathymetry)

Chapter 6 - 
effects of bathymetry on climate and sea level – Steve Jayne, Sarah Gille

Chapter 8 - 
continental margins structure and processes – Dale Sawyer, Bernie Coakley, Manik Talwani

Chapter 9 - 
petroleum exploration – Khalid Soofi, Michal Ruder, Manik Talwani

Chapter 10
gravity methods and applications – Bernie Coakley, Walter Smith, C.K. Shum, Ron Trimmer

Chapter 11 - 
exploration of Planet Earth and outreach – Sarah Kruse, Walter Smith, Dave Porter, John Orcutt, Marcia McNutt

Chapter 12 - 
limitations of existing data sets: altimetry and soundings – Dave Sandwell (altimeter), Walter Smith (ship), Paul Wessel, Steve Miller, George Sharman

12.1 Method of computing gravity anomaly from satellite altimetry



Along-track slopes to north/east slopes and error propagation



Laplace equation (1 mGal = 1 microradian)



Current satellite coverage



Limitations due to ocean waves, coastal tides, and small-scale currents



Why tropospheric and ionospheric corrections are not important


12.2 Method of computing bathymetry from gravity and sparse ship soundings



Upward and downward  continuation



Flexural isostasy



Role of pelagic sediment cover



Failure of gravity/topography correlation on continental margins



Generic recipe for blending dense gravity and sparse ship soundings 

12.3 Availability of single-beam and multibeam ship soundings (TBD – Sharman?)

Chapter 13 – other applications: fisheries, marine habitat, law of the sea – Dave Monahan, Sarah Gille will find help for biology

Appendix A – possible altimeter designs– Keith Raney, Ernesto Rodriguez
