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METEOROLOGY estabIished pattern. The first part, called "Theoreti- 
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classed as dynamic meteorology and follows the out- 
line of Haurwitz' excellent book of that name, chapter 
by chapter. The second part, called "Applied Meteor- 
ology," gives the student the material usually asso-
ciated with synoptic meteorology. 

Three chapters scattered through the book are  in- 
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A BY-PRODUCT of the growth of aviation immedi- 
ately prior to and during World W a r  I1 has been a 
vast expansion of meteorology. Research and instrue- 
tion have been vigorously prosecuted and great prog- 
ress i n  both lines has been made. Now, for  the time 
being, the scope of meteorology has been established 
and its content crystallized. Meteorology is a science 
which partakes a t  one time of physics and of geogra- 
phy. Depending on the point of view and the ern-
phasis, the field of meteorology breaks down into 
several subdivisions. Dynamic meteorology, dcaling 
with forces and motions in  the atmospliere, is exclu- 
sively physics. Physical meteorology also is largcly 
physics, but, in so f a r  as i t  deals with geographical 
distributions of the physical qualities of the atmos- 
phere, i t  is geography. Synoptic meteorology refers 
back to dynamic and physical meteorology for  its 
materials but is largely geographic i n  method. Vari-
ous special applications of meteorology have resulted 
i n  further subdivision of the field. Thus, f o r  example, 
we have aeronautical meteorology, marine meteorol- 
ogy, agricultural meteorology, hydrometeorology and 
medical meteorology. The place of climatology i n  
the hierarchy of meteorological science is vague and 
ill-defined. Thc meteorologists with a background in 
physics regard it as  "statistical meteorology'' dealing 
with mean values of the meteorological elements. 
Those with a geographical background, on the other 
hand, think of it  as being concerned with a synthesis 
of the atmospheric factors that give character o r  
individuality to geographic regions. 

The large number of text-books that have appeared 
i n  the last few years fit readily into the established 
framework: novelty and innovation have become rare. 
S'Meteorology-Theoretical and Applied" follows thc 

on statistical analysis of meteorological data. Toward 
the end of P a r t  I1 there is a brief chapter on clirna: 
tology and the last chapter is entitled "Meteorology 
-+plied to Various Human Activities." The treat- 
ment of these new subjects is necessarily superficial; 
furthermore, they are  not properly integrated into 
the main text. F o r  example, the climatology chapter 
is introduced because of the "importance of climatol- 
ogy to the meteorologist." Yet the authors accept 
the prevalent view that "the statistical facts presented 
by the climatologist are not vital to the forecaster." 

As a matter of fact, weather forecasts are  unintel- 
ligible except when referred to the expected conditions 
of the time and place, which are the climate. Other-
wise how can we get any meaning out of the follow- 
ing forecasts fo r  the District of Coluinbia? January 
5, 1945-Clear and not quite so warm; to-morrow 
fair  and warmer. Ju ly  2, 1945-Considerable cloudi-
ness and not so warm; to-morrow fair  with inoderate 
temperature. The forecaster has no fixed standard 
but one that changes with the seasons. I n  discussing 
the possibilities of weather forecasting, Joseph Henry, 
in  1855, stated the objective to be "to trace to their 
source, various perturbing influences which produce 
the variations from the mean, and thus arrive, a t  
least, a t  a n  approximate explanation of the meteoro- 
logical phenomena which are  constantly presented 
€0 US."^ 

During the war many popular books have been 
written on a great variety of subjects to assist the 
men in the armed forces to understand unfamiliar 
things i n  distant plaees. "Weather Around the 
World" and ((Fogs, Clouds and Aviation" have this 
objective. "Weather Around the World" is a 
Baedeker's Guide to weather and climate fo r  tmvel- 
ers. I t  is simply written, but a t  the same time it 
answers most of the questions about the weather that -
would probably arise in  the mind of the non-meteor- 
ologist. Especially interesting are the descriptions 
of weather to be expected on actual ocean voyages. 

1 Joseph Henry, "I\/Leteorology in its Connection with 
Agriculture." In Report of tho Commissioner of Patents 
for the year 1855, p. 358, Washington [I). C.] (34th
Gong., 1st Sess., H. Ex. Doe. 12.) 



 his little book should be very useful to travelers 
long after the war is over. 

'(Fogs, Clouds and Aviation" is a reprinting in 
book form of a delightful lecture entitled "Fogs and 
Clouds" delivered by Dr. Humpbreys a t  the Franklin 
Institute and printed in the journal of that institution 
in 1922.' Nearly 100 well-chosen photographs of 
cloud forms are reprodued; almost twice as many 
as in the original publication. The text, however, is 
only slightly changed. Brief biographical sketches 
of John Aitken and Luke Howard have been intro- 
duced, and here and there new material has been 
added; for example, a description of the "helm bar" 
of the Lake District of northern England. However, 
extremely little has been inserted to justify the addi- 
tion of the word '(aviation" to the title. We are told 
that the "cirrus i a valuable one-way screen," that 
cumuli are "convenient hide-and-seek places for the 
aviator," and that "the aviator should keep either 
above or below a layer of billow clouds, since in their 
midst the air is likely to be quite bumpy." Even so, 
the book is a valuable one for the aviator, just as i t  
is for any other non-meteorologist, since it describes 
and explains fogs and clouds. 

"An Introduction to Weather and Climate" is 
already well established as a standard text through 
the first edition which appeared in 1937. I t  was writ- 
ten from the geographical point of view by a geogra- 
pher, whose university course is called climatography. 
Although the book deals with descriptive and regional 
aspects of climate, it does not stop with mere de-
scription; it goes far  in the explanation of regional 
climates. The first edition contains 373 pages; the 
new edition 545. The author has utilized material 
made available by recent advances in meteorology 
and has rewritten and expanded the original text in 
the light of classroom experience. A new chapter 
dealing with the origin and modification of air masses, 
atmospheric fronts and the air-mass characteristics 
of some of the continents has been added. The first 
edition of this book was good; the new edition is 
better. 

"Methods in Climatology" was written, according 
to the author, for students of geography. He ex-
plains that ('climatology and climatography appear as 
parts of geography, because they are essentially neces- 
sary to .describe the suface of the earth and its 
changes." He maintains that in the climatological 
studies of the geographers, "geographical methods 
are kept in the forefront, and specifically climatologi- 
cal methods are not so much used." H e  holds that 
the "too-schematical descriptions') characteristic of 
clinlatography can be avoided by adapting various 
"methods of mathematical statistics and theory of 

probability'' to the analysis of the data. The first 
part of the book deals with statistical methods. The 
second part is concerned with the variations of the 
elements in the course of time at one fixed place. The 
third part  presents the cumparison of the elements 
which are observed synchronously a t  different places, 
and arrives a t  their geographical distribution. The 
last section of the book gives suggestions for the 
arrangement of a more or less complete olimatog- 
raphy. 

The climatological elements listed by the author 
include, (1)  radiation of sun and sky, ( 2 )  tempera-
ture of the air and of the surface of the earth, (3) 
wind direction and velocity, (4) humidity and evapo- 
ration, (5) cloudiness and sunshine, (6 )  precipitation, 
(7) snow cover and (8) air pressures. The elements 
may be classified as (1) primitive elements, which are 
directly observed or estimated, such as temperature, 
precipitation and cloudiness, (2)  combined elements, 
such as continentality and equivalent temperature, 
and (3) derived elements, such as the duration of the 
frost period and the growing season. 

The author's first concern is with the comparabil- 
ity of the data. He warns that instrumentation and 
exposure vary from one country to another; for 
example, rain-gage funnels range in area from 20 
square inches to 78 square inches (50 square inches 
in the United States) and the elevation of the rim 
of the receiver above the ground varies from 12 inches 
to 59 inches (34 inches in the United States). He 
quite 'properly insists that the climatologist "should 
be aware of these inequalities and discontinuities." 

The author next presents four chapters on statis- 
tical methods. Although this material may be found 
in any text on statistics, it is appropriate here because 
of the examples from climatology. I n  parts 2 and 3 
we have the real substance of the book: here various 
statistical procedures are applied to the serial and 
spatial data of climatology. 

"Methods in C1imatology"l is a useful book. Never-
theless, it  is disappoiating. Workers in the United 
States badly need a handbook on methods, yet this 
book, although written in English and published in 
this country, is clearly for European students. The 
author confesses that it is developed from lecture 
notes and student theses from the University of 
Vienna. Most of the citations are to his own works 
published in German. This results in a curious in- 
congruity. He says that "everyone with high-school 
training should be able to understand" the mathhat i -  
cal procedures which he presents. Yet, repeatedly, 
'(for lack of space" he does not complete the develop- 

1 This book was reviewed in SCIENCEfor  March 16, 
1945, by Dr. R. G. Stone. This review presents a different 
point of view. 



ment of u theme but refers the student to a German 
reference. Not only does he overestimate the lan- 
guage traiilrng of our bigh-school graduates but their 
training i n  mathematics as  well. 

The author has not taken the trouble to  become 
acquainted with the American literature. H e  refers 
to the illonthly Weather  Review scarcely a half dozen 
times, yet f o r  many years i t  was a primary source 
of material on climatological methodology. B y  way 
of contrast, .roe niay cite the work of Geiger,2 one of 
his former colleagues, who obtained 60 out of a total 
of 82 references to frost from the Nomthly Weather 
Review. Apparently the author has not examined the 
few citations to American literature that he has in-
cluded. F o r  example, he says (p. 95) that  he could 
not find a proper definition of killing frost in the 
available literature and quotes a definition given to 
him by a colleague. The quoted definition is a para- 
phrase of one by W. G. Reed i n  '(Frost and the 
Growing Season," a par t  of the Atlas of American 
Agriculture, to which the reader is referred. O n 1 ~  
in one other place, i n  a footnote i n  the conclusion 
of the book, does hc cite the Climatic Section of the 
Atlas of American Agriculture. Here he calls it a 
"monumental work" and promises the reader "a rich 
source of different methods of representation," but 
he cites the work incorrectly and does not mention 
J. B. Kincer, the author of the principal parts. 

No book f o r  use in  this country dealing with the 
application of statistics to climatology should fail  to 
make use of the innumerable articles that have ap-  
peared in the Mont'hly Weather Review during the 
last 30 years.3 Perhaps Professor Conrad intends to 
issue a second edition of his book. I f  so, it is hoped 
that he will become acquainted with our literature 
and consider the needs of our students during i t i  
preparation. 

C. W. TEORNTHWAITE 
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THIS is the seventh volurne of the series, and as  in, 
previous volumes the editor-in-chief has had the as- 
sistance of a n  editorial board of about fifty assistant 
editors in industrial and educational organizations. 
A. footnote to the preface states that  all  the' formulae 
in  volunles I to V I I  a re  different except f o r  a feu-
typical cases used in the introduction to illustrate 
directions and advice fo r  new users of the volumes. 

The fields covered in the present volume include 
adhesives, beverages, cosmetics, emulsions, foods, inks, 
lubricants, materials of construction, nietals and al- 
loys, paints and varnishes, pyrotechnics and explo- 
sives, rubber, plastics, detergents, textiles, etc. 

Tbe directory of sources of cheil~icals and supplies 
in the present volume now numbers 606 sources. This 
xvill prove of value to users of the volume, sinw many 
of the substances mentioned ill formulae throughout 
the book are trademarl~ed or  copyrighted "trade 
names" and could not be secured on the open market 
either by reason of their compound nature o r  secret 
composition. The editor feels justified in  including 
such substances, since without them many ideas and 
processes offered in  formulae of specialty producers 
would have been automatically eliminated. 

A large number of the formulae and compositions 
presented in the present volume are taken from the 
patent literature. I n  most cases the original patent 
nuinbcr is given so that users of these formulations 
may refer to the original sources. Those who are 
familiar with the use or  application of such forniulae 
will recognize the generally linlited usefulness of suclr 
patented disclosures. 

Tables of weights and measures, a list of foreign 
sources of chemicals and a n  index of nearly 2,000 
entries complete the present volun~e. Previous vol- 
uiiies have been widely reviewed in technical and trade 
publications such as  Antevicaw Dyes tu f s  Reportes, 
Electiochemical Society Bulletin, ilfodevla Plastics, 
Rubber Age, etc., and have received favorable com- 
ment. The present volume is a timely addition t o  
the series and will doubtless find wide acceptanw 
anlong chemists and technologists throughout the in-
dustry. 

Voluine VI has been reviewed in SCIENCE, and pre- 
vious volumes have been widely reviewed i n  technical 
and trade publications and have received favorable 
comment. 

W. D. TURNER 
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