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' Meters per 
second , - - - _ _ _  

the evaporation from moist 

In conclusion it is desired to emphasize two points, first, that the 
study of evaporation should not be confined to free-water surfaces 
but should be extended to capillary films surrounding soil grains, 
crystals of alkali salts and snow and in connection with soils should 
include the process of transpiration; second, that there is greatly 
needed a study of methods of measuring the various ty es of cvapo- 
ration and an authoritative adoption of standards. T i e  subject of 
evaporation is important not alone in western America but through- 
out all arid and semi arid regions of the world. 

In view of the progress already made in the etudy of evaporation 
in ita various phases in western America, it is suggested as appro- 
riate and opportune at this tinie that a committee of the American 

Rdeteorological Society be appointed for the purpose of outlining 
needed investigation and selecting standard methods of ohserva- 
tion. 

Kilometers j Kilometers 
perhour , perday I 

i 
I ~. 

THE COURSE TRAVELED BY WIND AND WEATHER IN 
A DAY-AN AID I N  WEATHER FORECASTING' 

[Berlin, Germany] 

It is known from lon experience that not only laymen 

I do not refer to the fact, for a weather change. In  tg 
exam le, that after a rather long period of cold-an ap- 
prom 51 'ng low-pressure areawith warm winds on the front 
side does not bring a reversal of weather conditions by any 
means so ra idly as is expected by many who ea erly 

here, but only the advance of the air masses with wind and 
weather, or, in other words, the problem of the location 
after 24 hours of a wind or a low pressure area t.hat is ad- 
vancing with a given velocity per second or per hour. In 
this it must naturally be assumed for the sake of sim- 
plicity that the path is a straight line. It will, indeed, be 
a matter of estmabion only. But even so it appears to 
me that the solution of the roblem will be rather useful, 

the velocity of weather changes. 
I proceed with a velocity of 10 meters per second--36 

kilometers per hour, 864 kdometers per da of 24 hours. 
I have chosen this velocity (1) since from t L ' s  estimation 
can be made readily for any other velocity, and (2) since 
this is on an average the velocity with which American 
depressions more across the Atlantic Ocean toward 
Europe. Much difficulty was encountered in the selec- 
tion of the chart to include North America, the Atlantic 
Ocean, and Europe. I h a l l y  decided upon the Mercator 
ro'ection. Further, in order to meet the requirements 

rorburope and America I chose two systems of isochro- 
nous lines; one with initial position in America, the other 
with corres onding position in- Europe, namely, thc 

0. The European system has continuous lines, the 
American system broken lines. The numbers 1, 2, 3, 
etc., denote days, that is an air particle or a chosen part 
of a low pressure area after a day or 24 hours of advance 

arallel, thus from west to east or from east to 
west, wi a E reach the isochron 1, and in two days the 
isochron 2, and so on. Of course the beginning may be 
made with any other isocbron. The chosen system of 
drawing of lines and the different figures do not admit of 
eschange. We must alwa take only the lines of one 

nately. 

but also many meteoro B o ' ts overestimate the velocity of 

wish for it. 5;'hLs physical advance will not be consi if ered 

especially in bringing into f ay circles clearer ideas as to 

meridians o P 60° and Oo west longtude, which are marked 

system or those of the ot r er, and not both indiscrimi- 

The fact that the isochrons diverge toward the north 
is naturally the result of curvature of the earth and the 
pro'ection of a sphere upon a plane surface.z 

' h e  following small tables may he of value in using 
the chart: 

Velocity equivalents 

Dislance taveled in 1 day in degrees of longitude 

Length I 
(dew- 8.  .. ..-. . . ______. _.._ .. 
longitude' 
inkilo- ! 

Velocity in m. p. s. 

' I '  1 10 j 5 2.5 

-- - I * . I  0 I 0 

Hence at  latitude 70' a wind of 20 m. p. s. will traverse 
an entire quadrant in two days, but at  the Equator it 
will traverse only one-third of that distance; at latitude 
70° it would ass along the entire coast of North America, 
while at the E quator is would just moss South America. 
I t  is alwa-ys useful in making such matters clear to give 
some geographical measurements, for example: 

Kilometers 
Boston-Detroit _ _ _ _ _  - _ _  _ _  - - - _ _ _  - - _  - _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _ _  1,000 
Buffalo-Key West--- - - - - - - - - - _ -  - - - - - - - - -  - - - - - - -  - - - - - -  2, OOO 
Chicago-Salt Lake City _ _ _ _ _ _ _ _ - - - - - _ _ _ _ _ _ _ _ _ _ r _ _ _ _ _ _ _  2,000 
Baltimore-Salt Lake City-- - - - - - - - - - - - - - - - -- - - - - - - - - - - - 3, OOO 

Up to this point there has been considered only the 
movement in west-east or east-west direction; the 
charts contain, however, also the isochrons for the direc- 
tions north-south and south-north, the broken lines 
parallel to the parallel circles. Here the velocity of 
10 m. s. is taken as tlie basis and the lines are drawn 
to nor$ and to south of tlie parallel of 50' N. latitude. 
In order to avoid confusing figures these lines are not 
numbered, and to me it ap ears unnecessary since there 
are only six to be considerel 

If we wish to find with the aid of the chart after what 
length of time, on an average, a low pressure area whose 
water lies off Ca e Hatteras will arrive on the Euro ean 

teras and so tlie minimum ( reusure) is to bempected 

esample o trhis is the cyclone of August, 1873 (Ham, 
Lehrbuch der Meteorologie, 3 Aufl. S. 610, fig. 80),  
which lay off Hatteras on the 23d md off Ireland on 
the 31st; just S days were necessary for crossing the 
ocean. The storm of August %&September 3, 1883, 
also shown in the figure mentioned, had a velocity twice 

coast, we note t i a t  P the continuous line 8 runs off &ab 

in the F lish Chmnel in a l? out 8 days. An excellent 

2 Supervising Forecaster Bowie conflrms the fact Illustrated by Doctor Kassner'r 
churt, vla. that the northern ends of the major axes of HIGHS and LOWS make greater 
distance In longitude thau their southcrn ends. RO that ihcse malm a m  Incline more 
and more from north-south t o  LUI east-west directiou. This actlon isespeclally notleeable 
when troughs 01 low pressure and fidges of hlgh pressurc are about to pa?s eastward onto 
the Atlank Irom the North American Contincnt. It IS 3 phenomenon that all studenty 
01 the weather chart. should keep In rnind.-Edftor. 
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as reat from August 28 to 29 (Chicago-Ca e Hatteras) 

in only 4 days. 
Since weather reports and especially storm reports are 

now transmitted to ships by wveless rn chart can serve 

storm, especially since 10 m. p. s. is ab0 the speed of 
many steamships. 

T H E  PHYSICAL A N D  QEOLOQICAL TRACES OF THE 
GYCLONE BELT ACROSS 'NORTH A M E R I C A i  

By MARSDEN MANSON 
[SO2 Hobart Building. 8an Frmeisro. Calif., December 5, 1924) 

an d a conutspondmgly rapid passage to the E nglish coast. 

in finding the approximate meeting pace 9 of ship and 

55/. c : A's/ c 7/7+ 

Whenever certain ortions of the earth for long period3 

Wering from those imposed upon other areas, these 
different conditions set their marks. These marks, 
when correctly interpreted, yield lessons of wide import. 

It is the object of this essay to show that the path of 
cyclonic activity of eatest frequency across the narrow 

Atlantic, has been subjected to maximum cyclonic 
activity along this belt, and that this action has persisted 
well back into geologic history. As the basis of this 
(study, the tracks of LOWS as chartered b the United 

WEATHER REVIEW are used. 
These tracks were studied for two periods, the h t ,  for 

the 12 months beginnin December 1, 1891, and ending 

beginning Decamber 1, 1921, and ending November 30, 
1922. 

In  these studies each LOW which crossed the continent 
during these years was traced in distinguislun colors 
and lmes from the U N I ~ D  STATES MONTHLY # EA- 
REVIEW charts by seasons and by 
the limits of the tracks of LOWS 

Gulfs of Mexico and California, etc. 
It will be observed that the greater number of these 

stofma move between quite well defined limib, although 
there are very wide &vergent courses taken by some. 
The most important divergence is that which occurs 
seasonally on the Pacific coast as the sun moves to its 
solstitial positions, the summer c o m e  being more 
norther1 than that of winter, and during the sunnier 
practicd no rain falls near the coast south of parallel 
42' N. $hese changes in the paths of LOWS approaching 
and crossing the comt line, thence into the interior of the 
continent, establish the wet and dry seasons of California 
and adjacent territory. Departures from this general 
winter course give abnormal seasonal preci itation in this 
State and a reversed abnormality north opthis belt. 

of time have been su \ jected to meteorological conditions 

continent of North E erica, from the wide Pacific to the 

States Weather Bureau and published in t 5 e MONTHLY 

November 30, 1892; t f e second, for the 12 months 

chart; t h o  the summit of the 
Ocean, Hudson Bay, etc., 

__- ___ -_-- __ _- -- 
1 The original studies of this subjem were published hathe Tramutions oj ihr Technical 

Yoeidp of ulc Paci& Coast, Jul,y, 1891, under the title, Physarl nnd C3eologlcal 7'1- 
of Permanent Cyclone Belts. 

Thls subject8 was extended to include the movement of cy+ones ?rosa the Atlantir 
Ocean and the continent of Euro-.bla. The present paper D revised and rewritten 
from the above and Is  restricted as indicated in the Wtle. 
In April 1893' the author prwntad a paper to the Sclence .46soclatioii of the Univcrr- 

slty ol Cnhfornla, entitled "The Importance uf North P d E c  Weather Statim%" 
The colored maps or thl earlier iod of cyclonc tracks ncrm the continent hued  

in this paper are utllired herein. E a b ,  &&tin A, U. S. Weather Bureau, El. H. C .  
Dunwoody Waslilngton D C 1893. Ailas 01 dlticwolqgu, Plate US, Bartholnmew, 
Edinburgh' Geoeraphicd I&tit& 1998. 

1 In the &tacks of cyclonic areas huring the second period, or 30 yeqs later than the 
flrst a larger number of LOWY ap ar to have developtd over the arid and semlarid 
regi&s of New Mexico Arizona Cf%ornia and Mcxlro than In the former period. This 
is probably due to thiestablis&nent of a larger number of observing stations m d  more 
intenslve studies of the data. 

It is probable that the cyclones originating over this area are develo ments of !he mod- 
ern era of solar climatic coutrol which m the views of the writer dld!not prevall dunng 
&ortleal +mates, This subjict can 'not be treated In this e&, but can he found In 
The Evoluhon 01 Climalrs, Manson, 1m. 

As the vertical sun approaches the equinoctial position 
over the Equator, some of the LOWS follow the winter and 
others the summer track, thus causing the spring and 
autumn rains of California to be lighter than those of 

whether the greater number or intensity of  LOW^ fo 3 ow to 
winter, and f k h g  these seasons as wet or dry accordi 

the winter or summer course. 
Counteracting pessurcs of anticyclonic area.--Opposed 

to the lessening of pressure attending the passage of a 
LOW stands the increased pressure due to the passage of 
a HIGH. The surface of the earth, in isostatic equili- 
brium, is acted upon by these decreases and increasea of 
pressure. * Doubtless the one should in a measure tend 
to counterbalanco the other, if imposed upon the same 
ucas  arid of e ual force. But the Weather Bureau re- 

are more widely different from those of LOWS. The 
HIGHS are not accompanied by the denu effects of 

unbalanced effects in their favor, and these must have 
their cumulative resu1t.s as herein pointed out. 

Now, if this great path of north temperate LOWS shall 
have remained fixed during the Modern Era, and indefi- 
nitely into the geolo ic past, distinctive phpical and 
geologic traces must % ave resulted from tlus concentra- 
tion of denuding activities. 

In order to present the ultimate effects which the 
continued occurrence of a diftermce in barometric pres- 
sure is capable of produci , we must realize that over 
each square foot subjec t3  to 1 inch less barometric 
ressure than another a relief of 70.5 pounds obtains. b on a square mile this amounts to 877,000 teas; a 

d&erence of 1 inch is not unusual; indeed, this IS not 
far from the avera e, and this lessening of pressure acts 
over areas sever8 hundred miles in diameter. This 
action, with the accompanying denuding enciea, is 
repeated every few days now, and could not % ve been 
inoparative at any fixed period in geologic t h e ,  since 
one of its causes is the reater amount of solar en 

radiation through it about latitude 50'. 
This lessening of pressure is e uivalent to a lifting 

force and may seem inconsider&le to the geolo ist 
accustomed to consider forces of vaster magnitude; %ut 
the great factor time being multiplied into the results 
gives them mass effects not at first realized. "he results 
of the passage of a single cyclone are physically and 
eologicdlg insignificant; those passing in a year might 

%e recognized by careful measurements of sedimentations; 
those assing in several centuries could be so recorded 

rations; but when this factor time becomes lengthened 
into geologic units t-he effects become physically and geo- 
logically traceable; 

Physicat traxes.-T.Le parting of the waters draining 
into the rbctic Ocean and Hudson Bay, and into the 
Gulf of Mexico and the Atlantic Ocean, commences on 
the summit of the Rockies in about 49' N., thence east- 
wardly in a sinnous line to 75' E. longitude, thence 
northeastwardly to southwest Labrador in 57' N. 

A section of the continent from the mouth of the Mi- 
sisaip i River to that of the Mackenzie crosses this divide 
near binnipeg, and both of these reat rivers rise on 
the summit of the great continental p 5 ateau. 

p0rt.S above re 1 erred to show that t.he paths of HIGHS 

rain and snow, as are the LOWS. Hence the 9 attar have 

absorbed by the air in t K le longer oblique path 

that t E eir result.s could be obsexved by successive gene- 

-. .. . . . . . . . _._ _. . . . _ _  - - -  

1 4 eonvenient instrunient for noting the a p r o d  and paasage of areas or varying 
air i)reJsures is the seismograph and It is progable that properly laced seismogra hs 
would give warning of the appdach of n LOW or of a mia prwr to &e barometer. fhe 
observations 2nd researches of Mr. F. Napier Dennison, member o! the Amencan 
.\deteorobglclll Society, etc., are notable Instance of original work in tb18 field. 


