
Key to the chapters

This file gives of each contribution the authors, title, page number in the printed version (these page numbers
are also displayed in the CD-ROM texts), and the file names used in the CD-ROM version. The high-quality
images are stored in the directory (folder) IMAGES where subdirectories named identical to the file names
contain the image files.

I Physical and Chemical Mechanisms

Authors Title Page File name
B. Jähne Impact of Quantitative Visualization and Image Processing

on the Study of Small-Scale Air-Sea Interaction
3 1_01

D. B. King, W. J. De Bryun,
M. Zheng, and E. S. Saltzman

Uncertainties in the Molecular Diffusion Coefficient of
Gases in Water for Use in the Estimation of Air-Sea
Exchange

13 1_02

S. Emerson Enhanced Transport of Carbon dioxide During Gas
Exchange

23 1_03

E. V. Yakushev and G.
E. Mikhailovsky

Mathematical Modeling of the Influence of Marine Biota
on the Carbon Dioxide Ocean-Atmosphere Exchange in
High Latitudes

37 1_04

P. Prinos, M. Atmane, and
J. George

Gas Flux Measurements and Modelling below an Air-
Water Interface

49 1_05

D. K. Woolf Vertical Mixing in the Upper Ocean and Air-Sea Gas
Transfer

59 1_06

J. George, B. Caussade, and
L. Masbernat

Conceptual Modelling of Interfacial Gas-Liquid Mass
Transfer

69 1_07

C. R. Chu and G. H. Jirka Reaeration in Combined Wind/Stream Driven Flows 79 1_08
D. B. Moog and G. H. Jirka Macroroughness Effects on Stream Reaeration 89 1_09
D. B. Moog and G. H. Jirka Analysis of Reaeration Equations Using Mean

Multiplicative Error
101 1_10



II Waves and Turbulence

Authors Title Page File name
M. L. Banner and W. L. Peirson An Observational Study of the Aqueous Surface Layer

Structure Beneath a Wind-Driven Air-Water Interface
115 2_01

F. Hering, D. Wierzimok, and
B. Jähne

Measurements of Enhanced Turbulence in Short Wind-
Induced Water Waves

125 2_02

E. A. Cowen, S. G. Monismith,
and J. R. Koseff

Digital Particle Tracking Velocimetry Measurements Very
Near a Free-Surface

135 2_03

J. Dieter, F. Hering, R.
Bremeyer, and B. Jähne

Measurements of Velocity Profiles in the Aqueous
Boundary Layer at a Wind-Driven Water Surface

145 2_04

P. A. Hwang Spatial Measurements of Small-Scale Ocean Waves 153 2_05
J. Klinke and B. Jähne Measurements of Short Ocean Waves during the MBL ARI

West Coast Experiment
165 2_06



III Breaking Waves and Bubbles

Authors Title Page File name
Y. Toba and H. Kawamura Wind-Wave Coupled Downward-Bursting Boundary Layer

Below the Sea Surface - In Relation to Penetration Depth
of Bubble Clouds

177 3_01

D. K. Woolf Energy Dissipation through Wave Breaking and the Air-
Sea Exchange of Gases

185 3_02

C. Kraan, W. A. Oost, and P.
A. E. M. Janssen

Whitecap Measurements and Whitecap Dissipation
Modelling

197 3_03

W. E. Asher, B. J. Higgins, L.
M. Karle, P. J. Farley, C. R.
Sherwood, W. W. Gardiner, R.
Wanninkhof, H. Chen, T.
Lantry, M. Steckley, E. C.
Monahan, Q. Wang, P.
M. Smith

Measurement of Gas Transfer, Whitecap Coverage, and
Brightness Temperature in a Surf Pool: An Overview of
WABEX-93

205 3_04

Q. Wang, E. C. Monahan, W.
E. Asher, and P. M. Smith

Correlations of Whitecap Coverage and Gas Transfer
Velocity with Microwave Brightness Temperature for
Plunging and Spilling Breaking Waves

217 3_05

W. E. Asher, L. M. Karle, B.
J. Higgins, P. J. Farley, I. S.
Leifer, and E. C. Monahan

The Effect of Bubble Plume Size on the Parameterization
of Air-Seawater Gas Transfer Velocities

227 3_06

R. Wanninkhof, W. E. Asher,
and E. C. Monahan

The Influence of Bubbles on Air-Water Gas Exchange:
Results from Gas Transfer Experiments during WABEX-
93

239 3_07

A. S. Ogston, C. R. Sherwood,
and W. E. Asher

Estimation of Turbulence-Dissipation Rates and Gas-
Transfer Velocities in a Surf Pool: Analysis of the Results
from WABEX-93

255 3_08

Ira S. Leifer, William E. Asher,
and Paul J. Farley

A Validation Study of Bubble Mediated Air-Sea Gas
Transfer Modeling for Trace Gases

269 3_09

W. K. Melville, E. Terrill, and
L. Ding

Field Measurements of Air Entrainment by Breaking
Waves

285 3_10

D. Farmer Breaking Waves, Bubbles and Langmuir Circulation: a
Measurement Strategy for Studying Bubble Enhanced Air-
Sea Gas Transfer

297 3_11

M.-Y. Su and J. Cartmill Effects of Salinity on Breaking Wave Generated Void
Fraction and Bubble Size Spectra

305 3_12

A. Gnanadesikan Effects of Waves and Heat Fluxes on Bubble Patch
Structure and Gas Exchange

313 3_13

G. de Leeuw and L. H. Cohen Bubble Size Distributions in Coastal Seas 325 3_14
M. R. Loewen, M. A. O'Dor,
and M. G. Skafel

Laboratory Measurements of Bubble Size Distributions
Beneath Breaking Waves

337 3_15

P. Geißler and B. Jähne Measurements of Bubble Size Distributions with an
Optical Technique Based on  Depth from Focus

351 3_16

W. R. McGillis, E. J. Bock, and
N. M. Frew

Mass Transfer from Gas Bubbles in Fresh and Seawater 363 3_17



IV Measuring Technology; Reaeration

Authors Title Page File name
M. D. DeGrandpre, W. R.
McGillis, N. M. Frew, and E.
J. Bock

Laboratory Measurements of Seawater CO2 Gas Fluxes 375 4_01

C. McNeil, D. Farmer,
M. Trevorrow, and B. Johnson

Development and Testing of In Situ N2, O2 and Gas
Tension Sensors for Oceanographic Studies

385 4_02

B. E. Boumansour, H. Jupsin,
and J.-L. Vasel

Propane as a Tracer Gas for Reaeration Tests 393 4_03

H. Haußecker, S. Reinelt, and
B. Jähne

Heat as a Proxy Tracer for Gas Exchange Measurements in
the Field: Principles and Technical Realization

405 4_04

W. McKeown Radiometric Measurement of Diffusion Zone Thickness 415 4_05
J. S. Smith, K. T. Valsaraj, and
L. J. Thibodeaux

An Innovative Air-Water Exchange Process for the
Treatment of Waste Waters

425 4_06

T. Etoh and K. Takehara Development of Visualization Techniques  for Motion of
Surface Water Induced by Collision of a Vortex Ring

435 4_07

T. Etoh and K. Takehara High-Speed Video Capture of the Motion of Surface Water
Induced by the Collision of a Droplet and the Collapse of a
Bubble

447 4_08

P. T. Weiss, J. S. Gulliver A Bubbleless Hollow Fiber Membrane Aerator for Surface
Waters

461 4_09

Y. Hosoi and H. Murakami Model of Reaeration at Permeable Breakwaters 473 4_10



V Laboratory Measurements

Authors Title Page File name
E. C. Monahan, Q. Wang, and
M. B. Wilson

UConn's Sea Surface Physics Laboratory 487 5_01

D. B. Moog and G. H. Jirka Tilting Wind-Water Tunnel 495 5_02
P. van Vliet, F. Hering, and
B. Jähne

Delft Hydraulic's Large Wind-Wave Flume 499 5_03

W. J. Cooper, M. A. Donelan,
and M. Alaee

Gas Transfer Flume Facility at CCIW 503 5_04

D. Schmundt, T. Münsterer,
H. Lauer and B. Jähne

The circular wind/wave facilities at the University of
Heidelberg

505 5_05

W. E. Asher and R.
Wanninkhof

The Effect of Breaking Waves on the Analysis of Dual-
Tracer Gas Exchange Measurements

517 5_06

N. M. Frew, E. J. Bock, W. R.
McGillis,  A. V. Karachintsev,
T. Hara, T. Münsterer, and
B. Jähne

Variation of Air-Water Gas Transfer with Wind Stress and
Surface Viscoelasticity

529 5_07

F. J. Ocampo-Torres, M.
A. Donelan

On the Influence of Fetch and the Wave Field on the CO2

Transfer Process: Laboratory Measurements
543 5_08

S. Komori and T. Shimada Gas Transfer across a Wind-Driven Air-Water Interface
and the Effects of Sea Water on CO2 Transfer

553 5_09

W. N. L. Roma Surface Deformation Measurement with Optical Sensor
and Correlation with Reaeration Coefficient

571 5_10

S. Kakuno, M. Saitoh, Y.
Nakata, and K. Oda

The Air-Water Oxygen Transfer Coefficients with Waves
Determined by Using a Modified Method

577 5_11

J. S. Gulliver and A.
Tamburrino

Turbulent Surface Deformation and Their Relationship to
Mass Transfer  in an Open-Channel Flow

589 5_12

A. T. Jessup, C. J. Zappa,
V. Hesany, M. R. Loewen, and
M. G. Skafel

Dependence of the Skin Layer Recovery Rate on Heat Flux
and Turbulence

601 5_13

Tetsu Hara, Erik J. Bock,
Nelson M. Frew, Wade R.
McGillis

Relationship between Air-Sea Gas Transfer Velocity and
Surface Roughness

611 5_14

M. Alaee, M. A. Donelan, and
W. M J. Strachan

Wind and Wave Effects on  Mass Transfer Velocities of
Halomethanes and SF6 Measured in a Gas Transfer Flume

617 5_15

S. R. Duke and T. J. Hanratty Measurement of the Concentration Field Resulting from
Oxygen Absorption at a Wavy Air-Water Interface

627 5_16

T. Münsterer, H. J. Mayer, and
B. Jähne

Dual-Tracer Measurements of Concentration Profiles in
the Aqueous Mass Boundary Layer

637 5_17

A. Hirsa, L. M. Logory, S. Kim,
G. M. Korenowski, and C. D.
Judd

Surfactant Effects on Vortex Flows at a Free Surface and
the Relation to Interfacial Gas Transfer

649 5_18

F. Minel, J. George Hydrodynamics in a Jet-Agitated Vessel Close to the Gas-
Liquid Surface

665 5_19



VI Field Measurements

Authors Title Page File name
M. A. Donelan and W. M.
Drennan

Direct Field Measurements of the Flux  of Carbon Dioxide 677 6_01

G. J. Kunz, G. de Leeuw, S.
E. Larsen, and F. Aa. Hansen

Over-Water Eddy Correlation Measurements of Fluxes of
Momentum, Heat, Water Vapor and CO2

685 6_02

S. D. Smith, R. J. Anderson,
O. Hertzman, W. A. Oost,
W. Kohsiek, G. de Leeuw, and
G. Kunz

New Measurements of Eddy Fluxes at the Sea Surface in
ASGASEX

703 6_03

S. N. Kholouiski Radon-222 Transfer Coefficients in Atlantic and Pacific
Oceans. The Influence of Temperature and Wind

713 6_04

W. A. Oost, W. Kohsiek, G. de
Leeuw, G. J. Kunz, S. D. Smith,
R. J. Anderson, and O.
Hertzman

On the Discrepancies between CO2 Flux Measurement
Methods

723 6_05

E. Plate, T. Stahlschmidt,
M. Schulz, and W. Dannecker

The Influence of Air-Sea-Exchange on the Partitioning of
N Species during Transport over Sea

735 6_06

M. Schulz, E. Plate, T.
Stahlschmidt, and W.
Dannecker

The Potential of Vertical Profiling of Particulate Nitrogen
Species to Investigate Air-Sea-Exchange of Nitrogen
Species

745 6_07

J. J. Ridal, B. Kerman, and
W. Drennan

Estimating Air-Water Transfer of Hexachlorocyclohexanes
in Lake Ontario

753 6_08

H. P. J. de Wilde and J. Duyzer Methane Emissions off the Dutch Coast: Air-Sea
Concentration Differences Versus Atmospheric Gradients

763 6_09

H. Haußecker and B. Jähne In Situ Measurements of the Air-Sea Gas Transfer Rate
during the MBL/CoOP West Coast Experiment

775 6_10

J. F. Clark, P. Schlosser, H.
J. Simpson, M. Stute, R.
Wanninkhof, and D. T. Ho

Relationship between Gas Transfer Velocities and Wind
Speeds in The Tidal Hudson River Determined by the Dual
Tracer Technique

785 6_11

E. J. Bock, J. B. Edson, N.
M. Frew, A. Karachintsev, W.
R. McGillis, R. K. Nelson,
K. Hansen, T. Hara, M. Uz,
B. Jähne, J. Dieter, J. Klinke,
and H. Haußecker

Description of the Science Plan for the April 1995 CoOP
Experiment, 'Gas Transfer in Coastal Waters', Performed
from the Research Vessel New Horizon

801 6_12

W. A. Oost The ASGASEX'93 Experiment 811 6_13
B. D. Johnson The Joint Global Ocean Flux Study: Role of Gas Exchange 817 6_14



VII Remote Sensing and Global Modelling

Authors Title Page File name
J. Boutin and J. Etcheto Estimating the Chemical Enhancement Effect on the Air-

Sea CO2 Exchange Using the ERS1 Scatterometer Wind
Speeds

827 7_01

P. Suntharalingam and J.
L. Sarmiento

Modeling Global Air-Sea N2O Fluxes. A Sensitivity
Analysis of the Gas-Exchange Formulation

843 7_02

Y. Sugimori, C. Zhao,
M. Akiyama, N. Itoh, and M.
He

The Determination of CO2 Difference of Partial Pressure in
the North Pacific Ocean using SST by Ship and Satellite
Data

855 7_03

B. Chapron, K. Katsaros,
T. Elfouhaily, D. Vandemark

A Note on Relationships between Sea Surface Roughness
and Altimeter Backscatter

869 7_04

J. P. Jasper, E. L. Sikes, and J.
M. Hayes

Transfer of CO2 from Equatorial Latitudes to High
Latitudes During the Late Quaternary

879 7_05


	I Physical and Chemical Mechanisms
	II Waves and Turbulence
	III Breaking Waves and Bubbles
	IV Measuring Technology; Reaeration
	V Laboratory Measurements
	VI Field Measurements
	VII Remote Sensing and Global Modelling

