book reviews
Weather Modification and the Law. Edited by Howard
J. Taubenfeld. Oceana Publications, Inc., Dobbs Ferry,
New York, 1968. 228 pages. $7.50.
This volume represents both more and less than its title
implies. It is an authoritative and scholarly discussion of
the development, state and problems of the law of weather
modification as of the end of 1967. It is also a learned presentation of the state of scientific and technological knowledge on the subject, a status report on four major Federal
Government R and D programs, and a description of the
commercial operations in the field. Most importantly, it
is a summary of the problems and prospects for weather
modification and society as seen by some forty-five lawyers,
natural scientists, social scientists and Federal and State
government officials brought together for a two-day conference-workshop by the Institute of Aerospace Law of
the Southern Methodist University Law School under the
leadership of the volume's editor, Professor of Law, Howard
J. Taubenfeld, and with the planning and financial assistance of the National Science Foundation. The conference
and this volume were a deliberately planned outgrowth of
the work of the National Science Foundation's Special Commission on Weather Modification and especially of those in
the Foundation and the Southern Methodist University Law
School associated with the Commission's report entitled
Weather Modification: Law, Controls, Operations.
This volume does not, however, attempt or pretend to
present solutions to the many-faceted problems it addresses.
Its far-ranging, yet modest intelligence, asks many more
questions than it answers—and properly so. This book asks
most of the right questions from this reviewer's viewpoint,
and thereby stimulates current and future research and study
to examine and propose solutions to such law/science/policy
problems as the following:
1. The Court-centered approach of the relatively few legal
cases and the application of traditional common law legal
doctrines in these court decisions and some of the legal literature appear to have inhibited research on, experimentation with and development of new legal concepts through
the use of administrative tribunals implementing statutory
public policy with the aid of technical experts.
2. The analogies to the water rights legal doctrines of
riparian rights, prior appropriation and adjudicative or administrative allocation of water supplies in humid and arid
States and Nations do not appear to fit the current scientific knowledge concerning the effects of artificially increased
precipitation on downwind atmospheric moisture content.
3. The unpredictabilities in the present state-of-the-art of
weather modification and, therefore, the uncertainties in the
cause and effect relationships, suggest an institutional approach instead of the application of traditional legal doctrines establishing rights and liabilities. Legal mechanisms
for achieving socially and politically agreed upon objectives
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of spreading or shifting the legal and economic risks of
penalties or damages ought to be examined, for example:
the role of public as well as private insurance; the use of
governmental powers of taxation and assessment with or
without special types of intra- or interstate improvement,
reclamation or utility districts; and the conduct of experimental activities as distinguished from commercial operations over the relatively unoccupied federal and state publicly owned lands.
4. The lack of specific legal precedent in international
law and such experimental cloud-seeding activities as Project
Stormfury over the international Caribbean waters surrounding Cuba or commercial or research operations near
the U. S.-Mexican or U. S.-Canadian borders indicate the
utility of further and rigorous examination of the rights
and duties of Nation-States regarding: clouds, cloud systems
and storm systems over or adjacent to national territories or
waters; through weather modification activities the use of
or pollution of the atmosphere over one Nation to the
detriment or benefit of another Nation; and even the effect
upon or use of outer space as a consequence of weather
modification activities.
5. The need for further State regulation or Federal preemption or cooperative control of weather modification research and/or commercial activities.
6. Finally, the close study and critical analysis of the
criminal and civil court decisions rendered in Pennsylvania in February of 1968 after the December 1967 conference on which this volume is based would be most instructive not only to legal scholars and practitioners but to
the readers of the AMS BULLETIN and others seriously concerned with the relationships among science, law and society. For, the Court in Pennsylvania Natural Weather Association vs. Blue Ridge Weather Modification Association (No.
3, C.P. Fulton County, Pa., Feb. 28, 1968) and Commonwealth
of Pennsylvania ex rel Township of Ayr v. Falk (No. 53,
C.P. Fulton County, Pa., Feb. 28, 1968) squarely faced the
central public policy issue in weather modification research
and commercial activities of concern to both lawyers and
scientists: are we capable of creating an environment of
social acceptance and law suitable for the development of
the science and technology as well as for the protection of
the varied and conflicting public and private interests in our
society?—Jack Oppenheimer

Average Cloudiness in the Tropics from Satellite Ob-

servations. By James C. Sadler. International Indian
Ocean Expedition Meteorological Monographs, Number 2.
East-West Center Press, Honolulu, Hawaii, 1969. 22 pages,
12 plates. $7.50.
Anyone who has some familiarity with both satellite and
conventional data will have long recognized that one of
the most valuable potential contributions of meteorological
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satellites is in establishing a spatially consistent climatology
of cloudiness over the globe. To date, the most glaring deficiencies in our knowledge are in those large portions of
the tropical and Southern Hemisphere oceans lacking shipping routes. This monograph summarizes the first two years
of suitable cloud observations, beginning with February
1965 when meteorological satellites were first put into polar
orbit and began systematic daily global coverage. The area
covered is the global strip from 30N to 30S.
The observations are presented in the form of maps of
monthly averages of cloud cover, which are computed for
each 2.5-degree "square" of latitude and longitude. For each
of the 3456 grid points, these averages are derived from the
daily values of cloudiness, which in turn are derived from
the standard, operationally prepared nephanalyses; the original pictures are not used in any way. It is important to
realize that the categories in the nephanalyses are limited
to "open" (<20%), "mostly open" (20-50%), "mostly covered" (50-80%) and "covered" and "heavily covered" (both
>80%). While this would not seem to introduce any particular difficulties in regions where the monthly mean cloudiness is made up of a certain number of clear days and a
certain number of cloudy days, i.e., the typical bi-modal
middle-latitude distribution, one might be concerned about
this procedure in the tropics, where there tends to be a
high percentage of days with partial coverage by cumuliform
clouds.
Let it be clearly stated, however, that the results speak for
themselves. The patterns of cloudiness are eminently reasonable by any standards one might apply. The 2.5-degree
scale is small enough to bring out important features that
would be missed in the 5-degree averaging commonly used
in climatological atlases. The author's results go much further than confirming known features; they clarify many
little-known features and uncover several that were hitherto
unsuspected. Of the many examples that could be given,
consider the cloudiness maximum that appears near 5S in
the eastern Pacific in both Southern Hemisphere autumns
and not at all in any other season. This feature has since
been confirmed for the same location and season for a different year by two independent groups using different methods.i
Perhaps the most valuable contribution of this monograph is its clear depiction of seasonal variations in
strength, shape and location of cloudiness features. In each
of 12 plates, one for each month, the author presents the
average cloudiness for each year, the two-year average, and
the difference between the two years. These are all useful
presentations, and this reviewer believes that this monograph will serve as a basic source book on the subject of
tropical cloudiness for at least the next several years.
Some workers familiar with the current status of meteorological satellites will recognize that the capability now exists
to summarize cloudiness with digitized data, which has been
available since February 1967. This summary could be carried out with much finer scales of spatial averaging than
2.5 degrees, and one year of such averaging has already
been accomplished (Taylor and Winston, op. cit.). But this
approach suffers from the disadvantage that camera changes,
calibration changes, degradation in camera response, and
variations in solar zenith angles must be compensated for.
While there is little doubt that in the long run this approach will be adopted, its superiority over the author's
i Taylor and Winston, ESSA Technical Report NESC 46,
1968; Kornfield and Hasler, /. Appl. Meteor., 1969.

nephanalysis approach has not yet been demonstrated, and
this reviewer believes that some years will pass before this
happens.
The serious research worker might wish for a more detailed discussion of some questions than the author provides. For example, most of the cloud pictures that form
the monthly averages were taken near local noon. This procedure was unavoidable, but what kinds of bias might it
introduce? Perhaps the most basic question is the following: how do the author's cloudiness values relate to true
cloud cover? Are the errors random? Does any systematic
bias exist between cumulus over land and over the sea?
Even though the patterns are realistic, those who would
utilize these maps in making estimates of albedo or of outgoing long wave radiation will recognize the large effect of
small systematic cloudiness errors. The author believes that
his cloudiness scale "overestimates true cloudiness in the
low range of 1 to 3 [eighths] and underestimates it in the
high range above 5 [eighths]." This reviewer tends to agree,
especially with the first part of the statement, because the
author's typical values of 3/8 in the undisturbed oceanic
trade wind belts does indeed seem higher than experience
dictates.
One cautionary note to the less experienced user might
be in order. For most of the tropics, the cloudiness maps
can be very useful in deducing facts about rainfall distribution, both spatial and seasonal, in the hands of an experienced meteorologist. The cloudiness maxima associated
with stratiform clouds under inversions, as in the eastern
subtropical oceans, are not, of course, associated with rainfall maxima. For example, the stratiform clouds characteristic of the northeast monsoon give a late winter cloudiness
maximum to much of southeast Asia, but the late summer
rainfall is far higher than the late winter rainfall, in inverse
relation to the cloudiness.
In addition to the cloudiness maps, the author presents
several other useful figures. Longitudinally averaged cloudiness is presented in both tabular and graphical form for
2.5-degree latitude increments. There is also a brief comparison with previous cloud climatology results. The quality of all reproductions is excellent and only one technical
error was detected. The price should not be a deterrent.
Anyone with any interest in tropical cloudiness should want
to have frequent access to this work. Judging by the number of times that his own copy has disappeared from his
desk, this reviewer concludes that many others have already
made this judgment for themselves.—Edward J. Zipser.

Annals of the IQSY, Volume 3, The Proton Flare Proj-

ect (The July 1966 Event). General Editor, A. C. Stickland, IQSY Editorial Office, London, England. The M.I.T.
Press, 1969. 511 pages. $19.50.
This book offers something of direct interest to almost
every solar and geophysicist except probably the meteorologist, seismologist, and geologist. This aspect should not,
however, deter anyone with scientific interests outside his
own particular discipline from adding the book to his
personal or office library. It is, to my mind, an overall excellent publication relating to an interesting solar phenomenon. Also, in light of the recent U. S. and U.S.S.R.
lunar and interplanetary space exploits, the book's timeliness is obvious.
One of the scientific objectives of the International Years
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of the Quiet Sun (IQSY) was the study of an isolated solar
ment in the plages and sunspot groups as the active region
flare producing high energy protons, the "proton flare." A
traversed the solar disk.
"Proton Flare Project" during or immediately following the
The third part, "The Cosmic and Geophysical Event," is
1964-65 solar minimum period was first proposed by Comcomposed of 25 separate papers plus two short summaries.
mission 10 (Solar Activity) of the International Astronomical
The latter deal with the behavior of the energetic particles
Union. The project's objective was to gather, through organobserved during the flare and with the effects of low energy
ized international cooperation, the most detailed set possible
particles in the ionosphere associated with the flare. This
of observations on a selected proton flare. The plan was to
interesting flare led to effects on the magnetosphere, the
then publish the collected results of the joint study in a
interplanetary medium, the ionosphere, and the geomagnetic
single volume. The IQSY Committee endorsed the proposal
field.
recognizing the project as an appropriate contribution to
Papers provide information from direct observations of
the IQSY program although realizing that the event would
the interplanetary medium prior to, during, and subsequent
most likely occur subsequent to solar minimum. (The effort
to the flare with respect to the interplanetary magnetic
that went into this book was truly international in scope
field and the energetic particle environment. Ionospheric
with contributions from 116 authors at 54 institutions in
conditions following the flare deduced from topside sound18 countries.)
ers and ground-based equipment are lucidly presented in
two papers. The ground-level and polar cap absorption
The overall international observing phase of the project
events, magnetic disturbance, and sudden commencement
was coordinated by use of the International Ursigram and
are all admirably treated in various papers. The most imWorld Day Service (IUWDS). This network was used to
portant observation from the project in relation to the
disseminate the different types of messages from the coordienergetic particles, as reported by Cline and McDonald,
nator at the Meudon Center in France to the observers and
was the identification of relativistic electrons of solar origin
to facilitate the flow of information in the reverse direction.
in the range of 3 to 12 MeV. Another important consideraA system of alerts from Meudon to the observatories was
introduced. These alerts were to warn the observers of the
tion these gentlemen show relates to the intensity-time proincidence of special solar conditions especially related to
file for protons with E > 15 MeV. They show that the insuspected proton centers.
tensity decay is not, strictly speaking, exponential with time.
In conclusion, the main purpose of the series of papers
On 7 July 1966 the flare to be subsequently studied occontained in this Volume 3 could be considered as the
curred. Not only is the event itself well documented in this
bringing together of as many observed data as possible
book, but considerable knowledge is presented on the decovering the various fields of related research on one sevelopment of the associated active region from east limb
lected proton event. As a reviewer of this book, I not only
passage through the time of the proton flare to beyond the
feel the purpose has been achieved, but the contents of the
region's transit over the solar west limb.
papers, the organization of the book, and the results make
The book is divided into four basic parts: I: Introducthis a very valuable contribution to the integration of our
tion; II: The Solar Active Region; III: The Cosmic and
knowledge of the events leading to and resulting from the
Geophysical Event; and IV: General Summary and Conclumost dynamic and impressive solar event, the solar proton
sion. Both Parts I and IV, being descriptive accounts, make
flare.—Joseph K. Lambert
excellent reading in themselves. It is my feeling that reading the general summary prior to reading the other parts of
the book will enhance not only the utility of the book, but
Biometeorology. Proc. of the 28th Annual Biology Colalso the enjoyment.
loquium. April 28-29, 1967, at Oregon State University.
The part entitled "The Solar Active Region" is a collecEditor: William P. Lowry, Oregon State University Press,
tion of 35 generally excellent papers concerned with various
Corvallis, Oreg., 1969. ix -f 170 pages. $5.00.
characteristics of the active region. Considerable description
The
theme of the 1967 Oregon State Colloquium was
of the magnetic field of the region before and after the flare
"Weather and Life" under the leadership of David M. Gates.
is offered. Of course, the hydrogen-alpha and calcium plages
It is refreshing to attend a colloquium on a borderline
are thoroughly studied. The hydrogen-alpha plage in which
field where the papers presented could stand not only on
the flare occurred was actually new-born on the unseen solar
the border—on the fence, so to speak—but could well be
disk and first appeared at NE25 on 26 June. Likewise, the
scrutinized by the biologist for their biological content as
active region's sunspot growth and development are very
well as by the meteorologist for his portion of the game.
accurately traced and described in two papers. The solar
This holds true for the series presented here.
radio emission over a very wide band of wave lengths is
Papers are mostly concerned with plant and microbial
amply treated. Information is provided on the slowly varying
life.
component of the emission along with a description of the
flare associated burst. Also, the slowly varying x-ray comD. M. Gates gives data and theory on heat, mass, moponents in the 0-8, 3-8, and 44-60 A band are shown. Conmentum and radiation exchange of plant leaves. We see,
siderable data and discussion on the x-ray burst are offered
e.g., how these forces may control the temperature of a
in various papers. The geomagnetic crochet associated with
transpiring leaf to between 15 and 35C under calm condithe proton flare began at 0026 UT. Further information on
tions and air temperature varying from —5 to -f55C. It is
this particular geophysical phenomena is presented in a sinalso worth noting how photosynthesis may be restricted to
gle paper by S. Pinter. Part II concerns itself not only with
two early morning hours, temperatures being too high later
the solar and geophysical events associated directly with the
on. Use of equations is made rather difficult because units
flare, but also considerable effort is expended in describing
are not given.
prominence activity, flare activity at other times during the
The venerable observational art of plant phenology is
region's disk transit, and as was mentioned before, developtreated by J. Y. Wang. The most common and oldest ap989
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proach is to correlate one weather factor with one biologic
event, such as soil temperature vs. blooming. This approach
is too primitive. Much better results are achieved by observing the time span between events (e.g., seeding and
emergence of peas) as related to soil temperature.
After P. E. Waggoner fungi have really a hard time to
become epidemic. The weather must favor sporulation, flight,
germination and infection. Proper hourly weather logs and
computer analysis can give advice on when and how to
spray fungicides.
Not only the citizens of Los Angeles, but also their
orchards suffer from smog. J. T. Middleton reports that
the gaseous air pollutants, ethylene, fluorides, NO , O , and
peroxyacetyl nitrate (PAN) damage plants as do carbon and
cement deposits. The remedy seems not to control the
weather, but to accommodate life to air resources available.
G. W. Green investigates micrometeorological parameters
controlling life and flight of the pine shoot moth. This insect can be hardened to endure lower temperatures after
being preconditioned by exposure to moderate cold. Their
mating flights show an optimum at 23C air temperature and
100 foot candles of light. Overall there are well known but
complicated two or three component relations between environmental and biological effects.
Douglas H. K. Lee applies the laws of heat, mass, momentum and radiation transfer to the principle of homeothermic adaptation. This excellent article compares thermal
characteristics such as metabolic control or change of peripheral blood flow for the sequence poicilotherms, birds,
mammals, and man. The relative strain from the environment is the ratio of evaporation needed to maintain balance
to maximum evaporation possible. This strain is given in
graphs similar to those of effective temperature for a cow
and a man.
C. H. Conaway finds that "unfavorable" weather restricts
mammalian reproduction but cannot yet explain which environmental element is causative.
Finally, K. E. F. Watt describes a computer approach to
analysis of weather, population fluctuation, and disease.
Basic data were Lepidoptera collections by rangers in the
Canadian forests. These large numbers of field observations
are computer-compared with simple climatic data.
Printing, graphs, references, etc., are in good order. Most
contributors are biologists; biological data are generally
much more elaborate than their meteorological or climatic
counterparts. This book is worth reading for meteorologists
interested in environmental biological effects.—Konrad J. K.
a

a

Buettner

The Theory of Rotating Fluids. By H. P. Greenspan.
Cambridge University Press—American Branch, 1968. 327
pages. $15.00.
The theory of rotating fluids has blossomed over the past
15 or so years as a nearly separate branch of fluid dynamics. Greenspan's survey of the fundamental concepts and the
current state of this field of knowledge is an important milestone in the general development of this subject, one that
marks a broader awareness of the special problems and the
unique characteristics of rotating flows. Prior to 1950, and
excepting direct geophysical studies, only a few individual
scientists, among the foremost, G. I. Taylor, had devoted
special effort to the study of rotating fluids per se. While
meteorologists, oceanographers, and a few astrophysicists

were concerned with the complexities of their respective
rotating fluid problems, engineers with fluid dynamical interests considered rotating flows merely as extensions of
non-rotating systems with secondary effects due to rotation.
There was little communication between the two groups. By
way of example, the pioneering work of Ekman in boundary
layer studies as early as 1905 and well known to oceanographers and meteorologists is not recognized at all in
Schlichting's "Boundary Layer Theory" whereas the rather
similar boundary layers of von Karman and Bodewadt, published in 1921 and 1940, respectively, are discussed in detail. Thus the many unique aspects of fluid flows in rotating
systems have not been generally recognized by hydrodynamicists. The Theory of Rotating Fluids will be an important
bridge between the diverse fields of geophysics, engineering
and applied mathematics.
The middle of this century may be singled out as the
awakening point for studies of rotating fluids. It was at
approximately this time that three geophysical scientists
independently undertook the task of simulating complex
natural flows in rotating laboratory experiments. Fultz at
the University of Chicago undertook model studies of atmospheric circulations; von Arx at the Woods Hole Oceanographic Institution began experimental studies of the ocean
circulation; and Hide at King's College, Newcastle, developed the annulus experiment in an attempt to better understand convective processes in the molten core of the Earth.
Nearly all of the current experimental research in rotating
fluids and much of the theoretical work can be traced rather
directly to developments from one or more of these three
laboratories. As the experimental studies gradually evolved
from attempts to model geophysical flows to more basic
studies of rotating fluids, the interests of applied mathematicians were aroused. Here an essential point that is often
overlooked should be emphasized. The Coriolis force, the
additional effect that distinguishes rotating from non-rotating fluids, is linear in velocity. When the Coriolis forces are
large compared to the non-linear inertial effects, i.e., a very
low Rossby number, the flow may be described adequately
by a set of linear equations. Thus the Ekman boundary layer
and geostrophic interior flow dominate the solution of interesting problems. Even when complete linearization is not
valid it is sometimes possible to expand solutions in powers
of a Rossby number or an Ekman number to formulate
a linearized perturbation problem. Thus, for strongly rotating fluids the Coriolis force, far from complicating mathematical treatment, provides an essential simplification. This
simplification, coupled with the unusual qualitative characteristics of rotating fluid flows makes the subject of rotating
fluids an almost separate discipline of fluid dynamics. It
both justifies and permits a unified treatment of the subject.
There can be little adverse criticism of Greenspan's monograph either in its scope or in its manner of presentation.
The limitations of the material are clearly outlined in the
preface where the discussion is restricted to a "contained,
incompressible, viscous fluid such as water in a simple controlled environment," and to "primary phenomena, those
that occur only in a rotating medium."
The text contains six chapters including a short but valuable introductory section. Chapter II includes the basic
theories of rotating boundary layers, spin-up of a contained fluid, various oscillatory motions in cylindrical and
sphercial containers, and other linear theories. Under nonlinear theories in Chapter III emphasis is placed upon
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similarity theories such as the flow due to a rotating plate
and extensions of this topic to the sphere and to turbulent
flows. A brief discussion of the flow over obstacles and precessional flow in a sphere are included, and a perturbation
expansion theory for the precessional flow is considered in
detail. The theory of vortex flows is compressed to approximately three pages, somewhat surprisingly, but this abbreviation of a subject that has a long history of theoretical
and experimental study is prefaced by remarks that, justifiably, cast considerable doubt upon the relevance of much
of the earlier research. Chapter IV is primarily concerned
with the excitation and propagation of inertial waves by
various means, a subject where the special features of rotational effects are clearly evident. The depth-averaged equations considered in Chapter V emphasize the connections
with theoretical physical oceanography and laboratory simulation of large-scale oceanic, and to some extent atmospheric,
circulations. The stability of fluid flows in rotating systems
is considered in Chapter VI but is limited to the Taylor
cylinder experiment, the Ekman boundary layer, vertical
shear layers, and a qualitative discussion of thermal convection in a differentially heated rotating annulus. An analysis of the stability of vertical shear layers, with and without
depth variations is given, but it is unfortunate that the close
connection of this topic to barotropic instability (as it is
known to geophysicists) is not discussed. Basically the problem is one of inflectional instability where a depth variation
coupled with rotation, analogous to the variation of the
Coriolis parameter, may affect the stability criterion. The
discussion of the annulus experiment is limited to quali-

tative remarks with comments about the inherent non-linearities of the problem and the difficulties of mathematical
analysis. This section would have been an ideal setting for
a basic treatment of the problem of baroclinic instability.
Another conspicuous omission is the effect of rotation upon
thermal convection, but this subject is extensively covered
in other texts. In general rotating fluids with density stratification are sparsely treated and will be missed by those
with primarily geophysical orientation. But as before the
author is well aware of these limitations and gives suitable
references to other texts and source material. The close
connection of rotating fluid theory with its experimental
background is emphasized by many excellent photographs
of laboratory studies from various sources. These give an
aura of reality to the mathematical developments as well as
providing illustrative material for a clear discussion of
many of the problems.
The Theory of Rotating Fluids will not answer all your
problems connected with geophysical circulations, but it will
provide a valuable background and a coherent compilation
of current theory for those primarily interested in dynamics. Much of the material originated from the consideration
of geophysical problems, e.g., the Ekman boundary layer,
Rossby waves, oceanic models, etc., so that this volume
could well serve as a basic text for a course in geophysical
fluid dynamics in preparation for advanced studies in dynamic meteorology or dynamic oceanography. The mathematics should be comprehendible to those who have studied vector analysis and advanced calculus, and who have
some background in fluid dynamics.—Alan Faller

(Continued from announcements, page 985)
AlO resonant spectra and temperature measurement of the
thermosphere. Part 1. Description of the method (AD-690 161,
Ove E. Harang, Auroral Observatory, Tromso, Norway, April
1969, 61 pp., from Clearinghouse*, above) discusses the principle of temperature determination of the upper atmosphere
by analyzing spectra emitted by rocket-released agents into
the upper atmosphere and describes a procedure for temperature deduction. The agent considered is the AlO-aluminum monoxide released during twilight and the spectrum
observed is a resonant emission spectrum with clear molecular band structure. The temperature is deduced by a procedure of fitting the measured spectra to synthetic spectra.
(Author)
An analysis of carbon dioxide in the arctic atmosphere near
Barrow, Alaska, 1961-1967 (AD-690 557, John J. Kelley, Jr.,
Dept. of Atmospheric Sciences, University of Washington,
Seattle, April 1969, 198 pp., from Clearinghouse*, above)
presents the results of the measurements of carbon dioxide
in the air at Barrow, Alaska. Reference gas comparison data
are tabulated, and methods of calculations are discussed.
The average daily concentrations of atmospheric carbon dioxide are tabulated for the period 10 July 1961 to 15 Sep-

tember 1967. The diurnal variations of carbon dioxide during this period are also presented. (Author)
An annotated bibliography of climatic maps of Cambodia
(AD-690 412, Annie E. Grimes, Environmental Data Service,
Silver Spring, Md., June 1969, 50 pp., from Clearinghouse*,
above) includes climatic maps from all available sources in
various libraries of the Washington metropolitan area with
maps of Cambodia, Indochina, and southeast Asia.
Application of nonlinear inversion techniques to groundbased microwave observations (AD-690 177, House and Corbin, Technology Div., GCA Corp., Bedford, Mass., May
1969, 38 pp., from Clearinghouse*, above) investigates the
problem of extracting information on temperature structure of the troposphere from passive microwave observations of thermal emission in the 60 GHz oxygen absorption
band. The research effort consists of the development and
application of nonlinear inversion techniques to observed
brightness temperatures, measured from the Earth's surface
as a function of frequency and zenith angle. Two nonlinear
techniques, employing spline functions (connected line segments) in one case and Fournier cosine terms in the other,
were developed and applied to real observations at frequencies of 66.5, 67.0, and 69.0 GHz. The results of inversion solutions are presented, and an analysis of the agreement with
independent radiosonde observations is given. (Author)
(More announcements on page 996)

* Hard copies $3.00, microfiche 65 cents.
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