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NUMERICAL weather forecasting and climatology do not
normally come within the working range of the general
worker in heat and mass transfer. Although the major
influences on the equations describing the large scale motions
are caused by the effects of the earth’s rotation, the physical
processes of interest are familiar. Condensation of water
vapour, a turbulent boundary layer, radiation, convection
and conduction, all have to be accounted for in these forecasts
of velocities and pressures at advanced time. The presentation
of the present volume is clear and self-contained, so that it can
be understood by workers performing calculations with
three dimensional models of other complex physical systems.
It can therefore be read either as a good introduction to the
subject and its present state-of-the-art or as a work of general
interest which may suggest new approaches to one’s own
work.

The book contains five independent articles. The first is a
survey that describes the various options in modelling
physical processes and in computational procedures. The
remaining articles describe particular circulation models
which have been implemented at Meteorology Centres in
England, U.S.A., and Australia; three of these are finite-
difference methods and one is a spectral method. As suggested
in the first article, the capability of the spectral approach
implies that the finite-element method may offer an interest-
ing alternative approach.

Any attempt to list the aspects of this work which may
interest the general reader is bound to be a personal choice.
However, the problems caused by limitations of computer
storage and their resolution must be included. As an exampie,
a six-layer atmosphere model with a 2.5° longitude-
latitude grid is quoted for global circulation calculations.
A grid of this size is considered small but still suffers
from problems caused by non-linear aliasing, subgrid-scale
eddy activity and incomplete representation of topo-
graphical details. The execution time for a 1 model-day
calculation is two hours on a CDC 7600, and doubling the
horizontal resolution would increase this eightfold. It is no
wonder that meteorologists have been at the forefront of
demands for bigger and faster computers. One consequence
of storage limitations is that explicit time difference schemes
predominate in this field, with leap-frog schemes extended to
control mode separation being the most popular. The
alternative of a semi-implicit method, with the components
associated with the rapid gravity waves being calculated
implicitly and other terms, associated with slower character-
istic velocities, explicitly, is of interest.

Another aspect of general interest is the question of the
quality of the initial data. In the meteorological context, these
are available at random off-gridpoint positions and fre-
quently at different times and of variable accuracies. In-
accuracies in the data initialization can cause large amplitude
oscillations to develop during the numerical integration,
which particularly in the tropics, may be difficult to dis-
tinguish from meteorologically significant motions. The
techniques for blending observed and predicted data during
the course of a calculation has interesting analogies in more
general engineering practice.

The book is clearly presented and well illustrated. [ enjoyed
reading it while holidaying on a farm near the sea. The
benefits to mankind that would be created by accurate
weather forecasting were therefore obvious. Improvements in
forecasting over the past twenty years have been substantial,
but there is still a long way to go before consistently accurate
predictions can be made even for a period of 36 h. This book
may help by encouraging an interplay of ideas with computer

modellers in other fields.
P. L. BETTS
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HERMAN BRANOVER, Magnetohydrodynamic Flows in
Duects. Wiley, New York (1978).

By kAR the greatest amount of funding for work on MHD is in
Soviet Russia, where interest is centred on power generation
prospects. Sonic streams of very high temperature com-
bustion products above 3000 K flow in farge 400 MW MHD
ducts with sophisticated wall materials in heavily water-
cooled constructions all inside enormous superconducting
magnets (supplied by the Americans under a collaborative
agreement),

To avoid the obvious difficulties involved, fundamental
studies are most easily carried out using liquid metal loops.
These studies of incompressible MHD flows in ducts are
important for basic science but their practical relevance is at
present limited to liquid metal pumps and flowmeters {and
indeed to flowmeters in many other types of liquid and of
pipe, including blood in arteries'). There are other direct
applications in view, such as stirring of weld pools and other
metallurgical prospects, but these have vet to be widely
developed.

Thus the field of liquid metal (or electrolyte) loops s s
rather specialized corner of magnetohydrodynamics with a
distinctive set of problems all its own and that is the field
covered by this volume. It has little to do with MHD Power
Generation. The Magnetic Reynolds numbers, Hartmann
numbers and interaction parameters it deals with go a lot
higher (not to mention densities and conductivities) while its
Mach numbers are much lower (flows are incompressible)
and the practical difficulties of handling fast-moving, high
temperature gases are replaced by a different set of problems
that are well described in this book.

Some MHD purists feel that the combustion-driven MHD
generators that attract so large a proportion of the research
funds hardly involve any truly MHD effects at all and they
will welcome this book. On the other hand, those interested in
the MHD of astrophysics will feel that this book is not for
them since the whole concept of a physical duct around the
flow renders it essentially earth-bound. So the scope of this
volume is restricted.

[t is inevitable that such a specialized tield has its in-
ternationally recognized leader and the studies carried out by
Herman Branover at the Physics Institute in Riga throughout
the sixties - the peak period for MHD as a whole ~ must
surely be considered as without equal (except perhaps by
disciples of Peter Lykoudis or Arthur Shercliff ). Unfor-
tunately, Branover’s many publications were entirely in
Russian and, even more unfortunately, they ceased com-
pletely and abruptly, in 1970. (His bibliography records a
single set of “measurements of the spatial correlation of
velocity pulsations in an MHD channel™ after then, in June
1971 but these measurements remained unpublished. It is not
difficult to guess when Branover set about emigrating.) The
English-speaking world is fortunate that the considerable
volume of Russian literature from that peak period is now
summarized and analysed in English along with much of the
earlier English literature and such more recent work as is
available. It is even more fortunate that Branover is now back
in business again. After a gap of five years (apart from a single
paper in the Proceedings of the Tennessee Symposium on
Engineering Aspects of MHD in 1974) he found his way to
Beersheva, Israel where he has established a centre of MHD
activity and from where he has been actively publishing at
something like his old rate.

This volume is firmly based upon his earlier Russian books
with some up-dating and re-interpretation. The style is rather
formal, even ponderous at times, but still readable and indeed
the formality is probably essential in many places where fairly
complex mathematical arguments have to be followed care-
fully. The large amount of direct translation invoived has
been very well done since it is reasonably transparent to the
reader.

The emphasis of the book is very much experimental and



