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ROBIN A. WOODING

6 March 1926 – 19 November 2007

Robin Alan Wooding was born at Timaru, New Zealand on 6 March 1926 and passed away on 19 Novem-
ber 2007 at his home in Canberra, aged 81. He was educated at Carew Primary School (a single-teacher
school located in a Mid-Canterbury farming district) 1933-1938, the NZ Government Correspondence
School 1939, Timaru Boy’s High School 1940-1941 and Canterbury and Victoria University Colleges of
the University of New Zealand 1947-1948, 1949-1950. At V. U. C. he gained an MSc degree with Sec-
ond Class Honours, conferred in 1951. In 1951 he joined the Department of Scientific and Industrial
Research (DSIR). The DSIR provided leave and a scholarship which enabled him to travel to Emmanuel
College, University of Cambridge, where he gained a PhD, awarded in 1960, under the supervision of
P.G. Saffman in the Department of Applied Mathematics and Theoretical Physics. In 1963 he left the
DSIR to work under J. R. Philip in the Agricultural Physics section of the Division of Plant Industry
(later within the Centre for Environmental Mechanics), CSIRO, Canberra, Australia. In 1968 he visited
the California Institute of Technology on a Senior Research Fellowship. He was a visiting professor at
the Johns Hopkins University (1970-1971) at the invitation of O. M. Phillips, and then at the Univer-
sity of Wisconsin (1971), where he worked with P. A. C. Raats whom he had met at Johns Hopkins.
In 1972 he rejoined the DSIR in Wellington and continued there until his retirement, on reaching the
compulsory retiring age of 60, in 1986. He was awarded a Senior Foreign Energy Scholarship by the U.
S. National Science Foundation to attend Colorado State University (1975-76). He was awarded a DSc
by the Victoria University of Wellington in 1970.

At the Correspondence School Robin worked at a high school level, and his second year at Timaru
BHS was in a fifth form class that studied latin. Having passed the University of NZ’s matriculation
examination, Robin left school at 15 to work on the family farm, which he did for over four years.
He developed his lifelong interest in ham radio and bought the book “Calculus Made Easy” to try to
understand the Bessel functions used in the theory of frequency modulated radio transmission. With
the aim of becoming a radio engineer he took an ICS correspondence course. In 1946 he was engaged
on the temporary staff of the DSIR as a Junior Sounder on the Canterbury Project a joint UK-NZ
combined micrometeorological and radar study of over-the-horizon propagation effects. The observations
were centred on the Ashburton Aerodrome.

With his interest in science reinforced, Robin enrolled for a BSc at Canterbury University College in
1947. In 1948 he was invited to work as a summer student at the Biometrics Section of the DSIR in
Wellington. The following year, in order to support his studies, he took a part-time job there, assisting
with the punched-card computers, and transferred to Victoria University College to complete his BSc.
In 1950 he worked full time on his MSc in Mathematics.

In 1951 Robin joined the Geophysics Division of DSIR, at first with the newly-formed Oceanographic
Observatory (later Institute), working on ocean wave statistics, and then the Underwater Research Labo-
ratory in Auckland when that was formed, working on physical oceanography. Work on classified research
was not his preference, and so in 1955 he transferred to the Applied Mathematics Laboratory in Welling-
ton. He came to the AML when it was expanding from its original brief of Mathematical Statistics into
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classical Mathematical Physics, and in particular into work on the NZ geothermal area and in fluid dy-
namics. His first three published papers were on statistics. In one of them he introduced the multivariate
distribution of complex normal variables, which is now widely used by communication theorists. This
arose from his interest in the application of random-noise theory to ocean surface waves. A change in
topic occurred in 1956, when he became involved with John Banwell on attempts at modelling the con-
vective flow of heated groundwater. Robin published his numerical results, together with experimental
results which he obtained in conjunction with Roy Benseman, in the Journal of Fluid Mechanics. This
was the first paper from NZ to appear in that journal.

At Cambridge he quickly made his mark. His thesis topic with Phillip Saffman was the growth of
fingers at an unstable diffusing interface in a porous medium or Hele-Shaw cell. The senior scientists
at the DAMTP decided that he was only suited to being an experimentalist, but as he had no allotted
laboratory space he did his experiments on a table in a corridor. This turned out to be an advantage as
G. I. Taylor regularly walked past his setup and became interested in the project. In order to better plan
his experiments Robin worked out the theory of what was happening, including adapting the solution of
Taylor for dispersion during flow in a tube to flow between parallel plates. After the unstable fingering
work was published Robin gained an immediate international reputation. Saffman later described Robin
as his first and also best ever graduate student.

On his return to Wellington Robin became heavily involved with other DSIR scientists on the modelling
of the Wairakei thermal field. It was here that he made a major contribution by establishing the plume
nature of the field. He also worked with Frank Henderson on overland and underground flow of water to
a stream in a catchment.

At Canberra he conformally mapped, designed and arranged the construction of the large wind tunnel in
the basement of the Pye Laboratory which made possible much of the groundbreaking experimental work
by the micrometeorology group over the next four decades. His most important CSIRO contributions
were in water movement, and with Tom Chapman he published papers on groundwater flow in sloping
aquifers. Despite strong opposition from John Philip, who wanted him to spend all his time on turbulence
problems, he worked on and solved the problem of the unsaturated flow of water from a disc on the
soil surface, and his 1968 paper has been cited 265 times. This theory became the basis for the disc
permeameter method developed by Ian White and colleagues for measuring soil hydraulic properties.
Robin and the geomorphologist Jack Mabbutt investigated the shapes and alignment of dunes in the
Simpson desert, which resulted in two papers.

Robin returned in 1972 to the Applied Mathematics Division, DSIR, where he worked on geothermal
energy with Alex McNabb, Elizabeth Bradford, Frances Sutton and Malcolm Grant, and also maintained
publications on unsaturated flows. He developed one of the first finite element models of a gasfield, as
part of an evaluation of the Kapuni field. He later extended this work, along with Warwick Kissling and
Graham Weir, to the Maui gasfield, where Robin identified that dynamic effects in the neck between two
gas bodies can maintain their connection in the presence of waterdrive. Robin championed the concept of
reconstructing the Pink and White Terraces, by using waste water from the Wairakei geothermal power
station, and he produced a novel mathematical model for the spacings between such pools.

In 1988, shortly after his retirement from the DSIR, Robin returned to Canberra, where he was
given an Honorary Fellowship (renewed annually) by CSIRO Land and Water. There he and colleagues
published a series of papers on convection in groundwater below an evaporating salt lake. In 2007 his
listed objectives were to investigate inhomogeneity in porous media and the hydrology of the Murray-
Darling Basin. He continued to publish papers until the very last days. Indeed, his last published paper
was published in February 2007. In it, Robin showed how an improved formulation of the governing
equations of flow and transport in porous media could lead to better agreement between numerically
simulated and experimentally observed convective fingering that develops from an evaporating salt lake.
Robin continued to think about new scientific problems and solutions to the very end. His mind was still
incredibly sharp and curious.

Robin was a member of the American Geophysical Union, the Royal Society of New Zealand, the NZ
Mathematical Society and the NZ Hydrological Society. He was also a member of the NZ Forest and
Bird Society, and walking, skiing, diving, and playing chess were among his recreational activities.

On 11 May 1957 Robin married Judith Benita Simpson Jowett, who predeceased him. Robin had met
Beni at work in the Applied Mathematics Laboratory in Wellington. He is survived by his sons Alan and
Kevin, his daughter Josephine, and his stepsons Brian and Ronald Simpson.
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Robin did not seek honours. He preferred to spend his time helping other scientists with their problems
rather than on flashier activities that might have led to wider recognition. Typically Robin would listen
to the description of a problem that a person had struggled with for months, quickly come up with a
neat solution to the problem, and then apologize for doing so.

Robin is remembered by his colleagues as a gentleman and a gentle man. He will be greatly missed.
Don Nield; with the assistance of Brent Clothier, Alick Kibblewhite, John Knight, Robert McKibbin,

Alex McNabb, Bert Olsson, Peter Raats, Craig Simmons, Graham Weir, Kit Withers

Selected papers of R. A. Wooding

The starred items have been cited over 100 times.

1. Wooding, R. A., Approximate joint probability distribution for wave amplitude and frequency in
random noise, Nature 176; 564-565, 1955

2. Wooding, R. A., Validity of the envelope approximation to the amplitude distribution for wave am-
plitude and frequency in random noise. N. Z. J. Sci. Tech. B 36, 527-544, 1956

3. Wooding, R. A., The multivariate distribution of complex normal variables, Biometrika 43: 212-215,
1956

*4. Wooding, R. A., Steady state free thermal convection of liquid in a saturated permeable medium,
J. Fluid Mech. 2: 273-285, 1957

5. Wooding, R. A., An experiment on free thermal convection of water in saturated permeable material,
J. Fluid Mech. 3: 582-600, 1958

6. Wooding, R. A., The stability of a viscous liquid in a vertical tube containing porous material, Proc.
Roy. Soc. London A 252: 120-134, 1959

*7. Wooding, R. A., Instability of a viscous liquid of variable density in a vertical Hele-Shaw cell. J.
Fluid Mech. 7: 501-515, 1960

*8. Wooding, R. A., Rayleigh instability of a thermal boundary layer in flow through a porous medium,
J. Fluid Mech. 9: 183-192, 1960

*9. Wooding, R. A., Free convection of fluid in a vertical tube filled with porous material, J. Fluid
Mech.13: 129-144, 1962

10. Wooding, R. A., Stability of an interface between miscible fluids in a porous medium, Zeit. Angew.
Math. Phys. 13: 255-266, 1962

*11. Wooding, R. A., Convection in a saturated porous medium at large Rayleigh number or Pclet
number, J. Fluid Mech.15: 527-544, 1963

12. Wooding, R. A., Mixing layer flows in a saturated porous medium, J. Fluid Mech. 19: 103-112 ,
1964

13. Wooding, R. A., An approximate transformation for plane and axisymmetric potential flows, Aust.
J. Appl. Sci. 15: 125-136, 1964

14. Philip, J. R. and Wooding, R. A., On validity of a proposed transformation, Br. J. Appl. Phys. 15:
609-610, 1964

15. Henderson, F. M. and Wooding, R. A., Overland flow and groundwater flow from a steady rainfall
of finite duration, J. Geophys. Res. 69: 1531-1540, 1964

*16. Wooding, R. A., A hydraulic model for the catchment-stream problem. 1. Kinematic-wave theory,
J. Hydrol. 3, 254-267, 1965.

17. Wooding, R. A., A hydraulic model for the catchment-stream problem. 2. Numerical solutions, J.
Hydrol. 3, 268-282, 1965.
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18. Wooding, R. A., A hydraulic model for the catchment-stream problem. 3.Comparison with runoff
predictions, J. Hydrol. 4, 21-37, 1965.

19. Wooding, R. A. and Chapman, T. G., Groundwater flow over a sloping impermeable layer. 1.
Application of Dupuit-Forchheimer assumption, J. Geophys. Res. 71: 2895 -2902, 1966

20. Wooding, R. A., Groundwater flow over a sloping impermeable layer. 2. Exact solutions by conformal
mapping, J. Geophys. Res. 71: 2903-2910, 1966

21. Mabbutt, J. A., Wooding, R. A. and Jennings, J. M., The asymmetry of Australian desert sand
ridges. Aust. J. Sci. 32, 159, 1969

*22. Wooding, R. A., Steady infiltration from a shallow circular pond, Water Resour. Res. 4: 1259-1273,
1968

*23. Wooding, R. A., Growth of fingers at an unstable diffusing interface in a porous medium or Hele-
Shaw cell, J. Fluid Mech. 39: 477-495, 1969

24. Philip, J. R. and Wooding, R. A., Solution of Poisson-Boltzmann equation about a cylindrical
particle, J. Chem. Phys. 52: 953-959, 1970

25. Elrick, D. E., Smiles, D. E. and Wooding, R. A., Double membrane diaphragm technique for absolute
measurements of diffusion coefficients, J. Chem. Soc. Faraday Trans. I 68: 591-599, 1972

26. Wooding, R. A., Perturbation analysis of the equation for the transport of dissolved solids through
porous media. 1. Linear problem, J. Hydrol. (Aust.) 16: 1-15, 1972

27. Wooding, R. A., Perturbation analysis of the equation for the transport of dissolved solids through
porous media. 2. Basic non-linear problem, J. Hydrol. (Aust.) 16: 105-116, 1972

28. Wooding, R. A., Perturbation analysis of the equation for the transport of dissolved solids through
porous media. 3. Influence of boundary conditions, J. Hydrol. (Aust.) 16: 241-245, 1972

29. Wolanski, E. J. and Wooding, R. A., Steady seepage flow to sink pairs symmetrically situated above
and below a horizontal diffusing interface. 1. Parallel line sinks, Water Resour. Res. 9: 415-425,
1973

*30. Wooding, R. A., Bradley, E. F. and Marshall, J. K., Drag due to regular arrays of roughness
elements of varying geometry, Boundary-Layer Meteorology 5, 285-308, 1973

31. McVerry, G. H., Bradford, E. and Wooding, R. A., Finite-element calculation of pressure history in
a gas field, N. Z. J. Sci. 18: 345-360, 1975

32. Wooding, R. A., Unsaturated seepage flow from a horizontal boundary, Quart. Appl. Math. 33:
143-159, 1975

33. Wooding, R. A. and Morel-Seytoux, H. J., Multiphase fluid-flow through porous-media, Ann. Rev.
Fluid Mech. 8:233-274, 1976

34. Bradford, E. and Wooding, R. A., Tidal flow in the vicinity of Mana Island, New Zealand. N. Z. J.
Marine Freshwater Res. 10: 31-42, 1978

35. Wooding, R. A., Numerical calculation of transient flow of natural gas in pipeline networks, N. Z.
J. Sci. 21: 205-217, 1978

36. Wooding, R. A., Large-scale geothermal field parameters and convection theory, N. Z. J. Sci. 27:
219-228, 1978

37. Wooding, R. A., Aquifer models of pressure drawdown in the Wairakei-Tauhara geothermal region,
Water Resour. Res. 17: 83-92, 1981

38. Weir, G. J. and Wooding, R. A., Pressure transients in an idealized horizontal two fluid reservoir,
Bull. Aust. Math. Soc. 25: 459-472, 1982
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39. Wooding, R. A., On transient flow in stratified aquifers with high horizontal permeability. In Math-
ematics and Models in Engineering Science (eds. A. McNabb, R. A. Wooding and M. S. Rosser)
DSIR, Wellington, N. Z. 169-177, 1982

40. Clothier, B. E. and Wooding, R. A., The soil-water diffusivity near saturation, Soil Sci. Soc. Am.
J. 47: 636-640, 1983

41. Wooding, R. A. and Weir, G. J., Motion of two compressible fluids with interface in a porous
reservoir, Water Resour. Res. 20: 873-886, 1984

42. Wooding, R. A., Convective plumes in saturated porous media, in Convective Flows in Porous Media
(eds. R. A. Wooding and I. White), Dept. Sci. Industr. Res., Wellington, N.Z., pp. 167-178, 1985

43. Weir, G. J. and Wooding, R. A., On the unsteady motion of two immiscible fluids in an undulating
porous reservoir, Transport in Porous Media 2: 187-214, 1987

44. Wooding, R. A., Growth of natural dams by deposition from steady supersaturated shallow flow, J.
Geophys. Res. B 96: 667-682, 1991

45. Webster, I. T., Norquay, S. J., Ross, F. C. and Wooding, R. A., Solute exchange by convection
within estuarine sediments, Estuarine Coastal and Shelf Science 42: 171-183, 1996

46. Wooding, R. A., Tyler, S. W., and White, I., Convection in groundwater below an evaporating salt
lake. 1. Onset of instability, Water Resour. Res. 33: 1199-1217, 1997

47. Wooding, R. A., Tyler, S. W., White, I. and Anderson, P. A., Convection in groundwater below an
evaporating salt lake. 2. Evolution of fingers or plumes, Water Resour. Res. 33: 1219-1228, 1997

48. Simmons, C.T., Narayan, K. A. and Wooding, R. A., “On a test case for density-dependent ground-
water flow and solute transport models: The salt lake problem., Water Resour. Res. 35: 3607-3620,
1999

49. van Duijn, C. J., Pieters, G. J. M., Wooding, R. A. and van der Ploeg, A., Stability criteria for the
vertical boundary layer formed by throughflow near the surface of a porous medium. Environmental
Mechanics Water, Mass and Energy Transfer in the Biosphere (eds. P. A. C. Raats, D. E. Smiles
and A. W. Warrick), American Geophysical Union, pp. 155-169, 2002

50. Wooding, R. A., Variable-density saturated flow with modified Darcy’s law: The salt lake problem
and circulation, Water Resour. Res. 43: Art. # W02429, 2007
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