
References

Acheson, D. 1997. From Calculus to Chaos: An Introduction to Dynamics. Oxford, UK:
Oxford University Press.

Adriani, A., Mura, A., Orton, G., Hansen, C., Altieri, F., Moriconi, M. L., Rogers, J., Eich-
stdt, G., Momary, T., Ingersoll, A. P., Filacchione, G., Sindoni, G., Tabataba-Vakili, F.,
Dinelli, B. M., Fabiano, F., Bolton, S. J., Connerney, J. E. P., Atreya, S. K., Lunine, J. I.,
Tosi, F., Migliorini, A., Grassi, D., Piccioni, G., Noschese, R., Cicchetti, A., Plainaki,
C., Olivieri, A., O’Neill, M. E., Turrini, D., Stefani, S., Sordini, R., and Amoroso, M.
2018. Clusters of cyclones encircling Jupiter’s poles. Nature, 555.

Armi, L., and Farmer, D. 2002. Stratified flow over topography: bifurcation fronts and
transition to the uncontrolled state. Proc. Roy. Soc. London A, 458(2019), 513–538.

Aschwanden, M. J. 2016. 25 years of self-organized criticality: solar and astrophysics.
Space Science Rev., 198, 47–166.

Baines, P. G., and Mitsudera, H. 1994. On the mechanism of shear flow instabilities. J.
Fluid Mech., 276, 327–342.

Bak, P., Tang, C., and Wiesenfeld, K. 1987. Self-organized criticality: an explanation of
1/ f noise. Phys. Rev. Lett., 59, 381–384.

Boccaletti, G., Ferrari, R., and Fox-Kemper, B. 2007. Mixed layer instabilities and
restratification. J. Phys. Oceanogr., 37, 2228–2250.

Bretherton, F. P. 1966. Baroclinic instability and the short wave cut-off in terms of potential
vorticity. Q. J. R. Meteorol. Soc., 92, 335–345.

Cabot, W. H., and Cook, A. W. 2006. Reynolds number effects on Rayleigh-Taylor insta-
bility with possible implications for type Ia supernovae. Nature Physics, 2, 562–568.

Carpenter, J. R., Sommer, T., and Wüest, A. 2012. Stability of a double-diffusive interface
in the diffusive convection regime. J. Phys. Oceanogr., 42(5), 840–854.

Carpenter, J. R., and Timmermans, M.-L. 2012. Deep mesoscale eddies in the Canada
Basin, Arctic Ocean. Geophys. Res. Lett., 39.

Carpenter, J. R., Tedford, E. W., Heifetz, E., and Lawrence, G. A. 2013. Instability in
stratified shear flow: review of a physical interpretation based on interacting waves. Appl.
Mech. Rev., 64, 060801.

Carpenter, J. R., Tedford, E. W., Rahmani, M., and Lawrence, G. A. 2010. Holmboe wave
fields in simulation and experiment. J. Fluid Mech., 648, 205–223.

Caulfield, C. P. 1994. Multiple linear instability of layered stratified shear flow. J. Fluid
Mech., 258, 255–285.

Chimonas, G. 1970. The extension of the Miles-Howard theorem to compressible fluids. J.
Fluid Mech., 43, 833–836.

317

https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017


318 References

Davies Wykes, M. S., and Dalziel, S. B. 2014. Efficient mixing in stratified flows:
experimental study of a Rayleigh-Taylor unstable interface. J. Fluid Mech., 756,
1027–1057.

Drazin, P. G., and Howard, L. N. 1966. Hydrodynamic stability of parallel flow of inviscid
fluid. Advan. Appl. Math., 9, 1–89.

Einaudi, F., and Finnigan, J. J. 1993. Wave-turbulence dynamics in the stably stratified
boundary layer. J. Atmos. Sci., 50(13), 1841–1864.

Ekman, V. W. 1906. Beiträge zur Theorie der Meeresströmungen. Ann. Hydrogr. Marit.
Meteor., 1–50.

Farrell, B. 1996. Generalized stability theory. Part I. Autonomous operators. J. Atmos. Sci.,
53, 2025–2040.

Ferziger, J. H., and Peric, M. 1999. Computational Methods for Fluid Dynamics. Cam-
bridge University Press.

Fjortoft, R. 1950. Application of integral theorems in deriving criteria of stability of
laminar flows and for the baroclinic circular vortex. Geophys. Publ. Oslo, 17(6), 1–52.

Foldvik, A., and Kvinge, T. 1974. Conditional instability of seawater at the freezing point.
Deep Sea Res., 21, 169–174.

Gill, A. E. 1982. Atmosphere-Ocean Dynamics. San Diego: Academic Press.
Gregg, M. C. 1975. Microstructure and intrusions in the California current. J. Phys.

Oceanogr., 5(2), 253–278.
Groen, P. 1948. Two fundamental theorems on gravity waves in inhomogeneous incom-

pressible fluids. Physica, 14, 294–300.
Haine, T., and Marshall, J. 1998. Gravitational, symmetric and baroclinic instability of the

ocean mixed layer. J. Phys. Oceanogr., 28, 634–658.
Harris, J. W., and Stocker, H. 1998. Handbook of Mathematics and Computational Science.

New York: Springer-Verlag.
Hazel, P. 1972. Numerical studies of the stability of inviscid parallel shear flows. J. Fluid

Mech., 51, 39–62.
Heifetz, E., and Methven, J. 2005. Relating optimal growth to counterpropagating Rossby

waves in shear instability. Phys. Fluids, 17, 064107.
Heifetz, E., Bishop, C. H., and Alpert, P. 1999. Counter-propagating Rossby waves in the

barotropic Rayleigh model of shear instability. Q. J. R. Meteorol. Soc., 125, 2835–2853.
Heifetz, E., Bishop, C. H., Hoskins, B. J., and Methven, J. 2004. The counter-propagating

Rossby-wave perspective on baroclinic instability. I: mathematical basis. Q. J. R.
Meteorol. Soc., 130, 211–231.

Heifetz, E., Agnon, A., and Marco, S. 2005. Soft sediment deformation by Kelvin
Helmholtz instability: a case from Dead Sea earthquakes. Earth Plan. Sci. Lett., 236(1),
497–504.

Holmboe, J. 1962. On the behaviour of symmetric waves in stratified shear layers.
Geophys. Publ., 24, 67–113.

Howard, L. N. 1961. Note on a paper of John W. Miles. J. Fluid Mech., 10, 509–512.
Howard, L. N., and Gupta, A. S. 1962. On the hydrodynamic and hydromagnetic stability

of swirling flows. J. Fluid Mech., 14(3), 463–476.
Huerre, P. 2000. Open shear flow instabilities. Pages 159–229 of: Batchelor, G. K., Moffat,

H. K., and Worster, M. G. (eds.), Perspectives in Fluid Dynamics. Cambridge University
Press, UK.

Huppert, H. E., and Neufeld, J. A. 2014. The fluid mechanics of carbon dioxide sequestra-
tion. Ann. Rev. Fluid Mech., 46(1), 255–272.

Jensen, H. J. 1998. Self-Organized Criticality: Emergent Complex Behavior in Physical
and Biological Systems. Cambridge University Press.

https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017


References 319

Jevons, S. 1857. On the cirrus form of cloud. London, Edinburgh and Dublin Philos. Mag.
J. Sci., 4th Series, 14, 22–35.

Jordan, J. R., Kimura, S., Holland, P. R., Jenkins, A., and Pigott, M. D. 2015. On the
conditional frazil ice instability in seawater. J. Phys. Oceanogr., 45, 1121–1138.

Kaminski, A. K., Caulfield, C. P., and Taylor, J. R. 2014. Transient growth in strongly
stratified shear layers. J. Fluid Mech., 758, R4.

Kaspi, Y., Galanti, E., Hubbard, W. B., Stevenson, D. J., Bolton, S. J., Iess, L., Guillot,
T., Bloxham, J., Connerney, J. E. P., Cao, H., Durante, D., Folkner, W. M., Helled, R.,
Ingersoll, A. P., Levin, S. M., Lunine, J. I., Miguel, Y., Militzer, B., Parisi, M., and
Wahl, S. M. 2018. Jupiter’s atmospheric jet streams extend thousands of kilometres deep.
Nature, 555.

Kelley, D. E., Fernando, H. J. S., Gargett, A. E., Tanny, J., and Özsoy, E. 2003. The diffusive
regime of double-diffusive convection. Prog. Oceanogr., 56(3), 461.

Kerswell, R. R., Pringle, C. C. T., and Willis, A. P. 2014. An optimization approach for
analysing nonlinear stability with transition to turbulence in fluids as an exemplar. Rep.
Prog. Physics, 77(8), 085901.

Kundu, P. K., Cohen, I. M., and Dowling, D. R. 2016. Fluid Mechanics (6th ed.). San
Diego: Academic Press.

Lee, C. Y., and Beardsley, R. C. 1974. The generation of long nonlinear internal waves in
a weakly stratified shear flow. J. Geophys. Res., 79, 453–462.

Li, H., Xu, F., Zhou, W., Wang, D., Wright, J. S., Liu, Z., and Lin, Y. 2017. Development
of a global gridded Argo data set with Barnes successive corrections. J. Geophys. Res.,
122.

Linden, P. F. 2000. Convection in the environment. Pages 289–345 of: Batchelor, G. K.,
Moffatt, H. K., and Worster, M. G. (eds.), Perspectives in Fluid Dynamics. Cambridge
University Press, UK.

Luchini, P., and Bottaro, A. 2014. Adjoint equations in stability analysis. Annu. Rev. Fluid
Mech., 46(1), 493–517.

MacMinn, C. W., and Juanes, R. 2013. Buoyant currents arrested by convective dissolution.
Geophys. Res. Lett., 40(10), 2017–2022.

Mashayek, A., and Peltier, W. R. 2012a. The “zoo” of secondary instabilities precursory
to stratified shear flow transition, Part 1: shear aligned convection, pairing, and braid
instabilities. J. Fluid Mech., 708, 5–44.

—. 2012b. The “zoo” of secondary instabilities precursory to stratified shear flow
transition, Part 2: The influence of stratification. J. Fluid Mech., 708, 45–70.

McWilliams, J. C. 2006. Fundamentals of Geophysical Fluid Dynamics. Cambridge
University Press, UK.

Miles, J. W. 1961. On the stability of heterogeneous shear flows. J. Fluid Mech., 10, 496–
508.

Moum, J. N., Farmer, D. M., Smyth, W. D., Armi, L., and Vagle, S. 2003. Structure and
generation of turbulence at interfaces strained by solitary waves propagating shoreward
over the continental shelf. J. Phys. Oceanogr., 33(10), 2093–2112.

Moum, J. N., Nash, J. D., and Smyth, W. D. 2011. Narrowband, high-frequency oscilla-
tions in the upper equatorial ocean: part 1: intepretation as shear instabilities. J. Phys.
Oceanogr., 41, 397–411.

Nash, J. D., Peters, H., Kelly, S. M., Pelegrí, J. L., Emelianov, M., and Gasser, M. 2012.
Turbulence and high-frequency variability in a deep gravity current outflow. Geophys.
Res. Lett., 39(18).

Orszag, S. A. 1971. Accurate solution of the Orr-Sommerfeld stability equation. J. Fluid
Mech., 50, 689.

https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017


320 References

Orszag, S. A., and Kells, L. C. 1980. Transition to turbulence in plane Poiseuille and plane
Couette flow. J. Fluid Mech., 96(1), 159–205.

Pedley, T. J., and Kessler, J. O. 1992. Hydrodynamic phenomena in suspensions of
swimming microorganisms. Annu. Rev. Fluid Mech., 24, 313–358.

Pedlosky, J. 1987. Geophysical Fluid Dynamics. New York: Springer-Verlag.
Pope, S. B. 2000. Turbulent Flows. Cambridge, UK: Cambridge University Press.
Posmentier, E. S. 1977. The generation of salinity finestructure by vertical diffusion. J.

Phys. Oceanogr., 7, 298–300.
Pujiana, K., Moum, J. N., Smyth, W. D., and Warner, S. J. 2015. Distinguishing ichthyo-

genic turbulence from geophysical turbulence. J. Geophys. Res., 120, 3792–3804.
Putrevu, U., and Svendsen, A. 1992. Shear instability of longshore currents: A numerical

study. J. Geophys. Res., 97, 7283–7303.
Radko, T. 2013. Double-Diffusive Convection. Cambridge, UK: Cambridge University

Press.
—. 2016. Thermohaline layering in dynamically and diffusively stable shear flows. J. Fluid

Mech., 805, 147–170.
Rayleigh, Lord. 1880. On the stability, or instability, of certain fluid motions. Proc. London

Math. Soc., 10, 4–13.
Rees, T., and Monahan, A. 2014. A general numerical method for analyzing the linear

stability of stratified parallel shear flows. J. Atmos. Oceanic Technol., 31, 2975–2808.
Ruddick, B. D., and Kerr, O. S. 2003. Oceanic thermohaline intrusions: theory. Prog.

Oceanogr., 56, 483–497.
Ruddick, B. D., and Richards, K. 2003. Oceanic thermohaline intrusions: observations.

Prog. Oceanogr., 56, 499–527.
Rudels, B., Kuzmina, N., Schauer, U., Stipa, T., and Zhurbas, V. 2009. Double-diffusive

convection and interleaving in the Arctic Ocean distribution and importance. Geophys-
ica, 45(12), 199–213.

Schluter, A., Lortz, D., and Busse, F. 1965. On the stability of steady finite amplitude
convection. J. Fluid Mech., 23(9), 129–144.

Schmid, M., Lorke, A., Dinkel, C., Tanyileke, G., and Wüest, A. 2004. Double-diffusive
convection in Lake Nyos, Cameroon. Deep Sea Res., 51(8), 1097–1111.

Schmid, P. J. 2007. Nonmodal stability theory. Annu. Rev. Fluid Mech., 39, 129–162.
Schmitt, R. W. 1983. The characteristics of salt fingers in a variety of fluid systems,

including stellar interiors, liquid metals, oceans, and magmas. Phys. Fluids A, 26,
2373–2377.

Smyth, W. D. 2017. All Things Flow: Fluid Mechanics for the Natural Sci-
ences. OSU Open Textbook, Oregon State University, Corvallis, OR, USA.
https://open.oregonstate.edu/textbooks/.

Smyth, W. D., and Moum, J. N. 2012. Ocean mixing by Kelvin-Helmholtz instability.
Oceanography, 5, 140–149.

—. 2013. Seasonal cycles of marginal instability and deep cycle turbulence in the eastern
equatorial Pacific ocean. Geophys. Res. Lett., 40, 6181–6185.

Smyth, W. D., and Ruddick, B. R. 2010. Effects of ambient turbulence on interleaving at a
baroclinic front. J. Phys. Oceanogr., 40, 685–712.

Smyth, W. D., and Thorpe, S. A. 2012. Glider measurements of overturning in a Kelvin-
Helmholtz billow train. J. Mar. Res., 70, 119–140.

Smyth, W. D., and Winters, K. B. 2003. Turbulence and mixing in Holmboe waves. J. Phys.
Oceanogr., 33, 694–711.

Smyth, W. D., Moum, J. N., and Nash, J. D. 2011. Narrowband, high-frequency oscillations
in the upper equatorial ocean: part 1: properties of shear instability. J. Phys. Oceanogr.,
41, 412–428.

https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017


References 321

Smyth, W. D., Moum, J. N., Li, L., and Thorpe, S. A. 2013. Diurnal shear instability, the
descent of the surface shear layer, and the deep cycle of equatorial turbulence. J. Phys.
Oceanogr., 43, 2432–2455.

Smyth, W. D., Pham, H. T., Moum, J. N., and Sarkar, S. 2017. Pulsating turbulence in a
marginally unstable stratified shear flow. J. Fluid Mech., 822, 327–341.

Snow, J. T. 1978. On inertial instability as related to the multiple-vortex phenomenon. J.
Atmos. Sci., 35, 1660–1677.

Spiegel, M. 1968. Mathematical Handbook of Formulas and Tables (Schaum’s Outline
series). McGraw-Hill, UK.

Stamper, M. A., and Taylor, J. R. 2016. The transition from symmetric to baroclinic
instability in the Eady model. Ocean Dyn., 67, 65–80.

Stern, M. E. 1960. The salt fountain and thermohaline convection. Tellus, 12, 172–175.
—. 1975. Ocean Circulation Physics. New York: Academic Press.
Stommel, H., Arons, A. B., and Blanchard, D. 1956. An oceanographical curiosity: the

perpetual salt fountain. Deep Sea Res., 3, 152.
Stone, P. H. 1966. On non-geostrophic baroclinic stability. J. Atmos. Sci., 23, 390–400.
Sun, C., Smyth, W. D., and Moum, J. N. 1998. Dynamic instability of stratified shear flow

in the upper equatorial Pacific. J. Geophys. Res., 103, 10323–10337.
Tedford, E. W., Carpenter, J. R., Pawlowicz, R., Pieters, R., and Lawrence, G. A. 2009a.

Observation and analysis of shear instability in the Fraser River estuary. J. Geophys.
Res., 114(C11).

Tedford, E. W., Pieters, R., and Lawrence, G. A. 2009b. Symmetric Holmboe instabilities
in a laboratory exchange flow. J. Fluid Mech., 636, 137–153.

Terwey, W. D., and Montgomery, M. T. 2002. Wavenumber-2 and wavenumber-m vortex
Rossby wave instabilities in a generalized three-region model. J. Atmos. Sci., 59(16),
2421–2427.

Thomas, L. N., Taylor, J. R., Ferrari, R., and Joyce, T. M. 2013. Symmetric instability in
the Gulf Stream. Deep Sea Res., 91, 96–110.

Thorpe, S. A. 1971. Experiments on the instability of stratified shear flows: miscible fluids.
J. Fluid Mech.

—. 1973. Turbulence in stably stratified fluids: a review of laboratory experiments.
Boundary Layer Meteorology, 5, 95–119.

—. 2005. The Turbulent Ocean. Cambridge, UK: Cambridge University Press.
Thorpe, S. A., and Liu, Z. 2009. Marginal instability? J. Phys. Oceanogr., 39, 2373–2381.
Thorpe, S. A., Smyth, W. D., and Li, Lin. 2013. The effect of small viscosity and diffusivity

on the marginal stability of stably stratified shear flows. J. Fluid Mech., 731, 461–476.
Trefethen, L., Trefethen, A., Reddy, S., and Driscoll, T. 1993. Hydrodynamic stability

without eigenvalues. Science, 261, 578–584.
Van Haren, H., and Gostiaux, L. 2009. High-resolution, open-ocean temperature spectra.

J. Geophys. Res., 114, C05005, doi:10.1029/2008JC004967.
Zhao, M., and Timmermans, M.-L. 2015. Vertical scales and dynamics of eddies in the

Arctic Ocean’s Canada Basin. J. Geophys. Res., 120, 8195–8209.
Zodiatis, G., and Gasparini, G. 1996. Thermohaline staircase formations in the Tyrrhenian

Sea. Deep Sea Res., 43(5), 655–678.

https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017


https://doi.org/10.1017/9781108640084.017 Published online by Cambridge University Press

https://doi.org/10.1017/9781108640084.017



