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Myers; in short, alon the coast from a point near Cedar 

gate of losses will prohabl total $3,000,000. The 8am- 
age on the east coast, w K ile considerable local1 was 
alt.ogether of little moment when compared witc  that 
which befell the west coast. 

Keys, southward, wil B esceed $1,000,000, and the aagre- 
Opt. 25. 10.50s. m. .Paasqd outstonncenter. .Bar. 28.23 inches. 

Therm. 73'. Gettmg wnil  from west. hurricane force. 
No d n d  throiigliout psssa:e throuzh storm renter. 

Oct. 25. 11.30 a. ni. Bar. 25.32 ini-hea. Wind west, hurricane 
force. 

Oct. 25. Noon, Bar. 28 40 inches. Therm. i2 ' .  Wind west, 
blowing hnmcane force. 

Oct. 25. 4 p. m. Bar. 29.05 inches. Therm. 73'. Wind west, 
blowing force 11. 

Oct. 25. S p. IKI. Bar. 293G inches. Therm. 75'. \Tint1 
north, force 10, weathcr awl sea mor1ernti;ng. 

Oct. 35. Miitlniylit. Bar. 23.4s inrlies. rlierm. 71'. Kiiid 
north, force 9, aentlier and sea moderntin:. 

The followin: lrarometrr resdin:s \rere taken Turwlay, Xov..??, 1'1'32, 
ship lying at  hfallwy Docks. Tamps, Pla.. scwmt,y-fift'i nierit1i:tn tiiiic: 

8 8. m. Tlirrm. 7.1'. Bar. 30.17 inc4it.s. Tamps e:aiim SKI- 

111 a. ni. Tlierni. 76'. Bar. 30.19 inches. Tanipn !iw+iirc' acn- 

Noon. Tl i i~rn.  7s'. B:ir. 30.11 in-lies. Tnmpn iirw.wr4- R'AR- 

level 30.15. 

level, 31.17. 
- -  

level, SO. 13. 

level, 30.O!!. 
2 1). ni. Themi. iF<='. Bar. 3O.'LS incdies. Tampa I,ri.s:.iire WJ- 

Very truly, yours, 
Hoping this infomiatinn will I-;e cif bencGt. t.o y m ,  I r~ni;tiii, 

f-', p. i fPER'4.  
-lh:s/pr 69. S. '. ' f i ; i i  i/Zf:o." 

(. :'I i t j  I JjFecr. 
112' :<. ~ . T . ~ S ~ . I ) N .  

High. tjdrs, 0ctobf:r 2p5.-'l'nnipc : T!~P ticlo \\-:is 1[)..5 
feet, t.he highest since 1%S, Kgin!mt~ stid S:tiiitwl 
Island: Both were prnct.ic-.nlly c o r m d  hy wit.cr. Fort! 
Myers: Tide wns 12 t.0 18 inclirs higlier t.1~111 p r e v i < ~ s  
records for 30 to 35 years. Yuntn Gn.(ln: 'hdc .rws 7 
feet nbov-e norinill liigli title at. 3 p. in. i4 ?St?i: \$-:iter 
was in t.he st,reet.s of t.he cit.v. l"unt,ri. I h s n :  Title w:s 
6 feet. above nornid high \v:iter. lh)cii. & d e :  'l'klt! 5 
feet 4 inches iibore iiorriinl high titlc at, 7.1 5 a. in. ~'le:!r- 
water: Tide 5 feet nI)ore ti(.irrii:d hiqh thle, 1.31-4 p. 111. 
St. Petersburg: Tide 8 fcet. 5 inches ilbo\-c 111enii ltiw 
water n t  2 p. in. 

Masimum wind velocities, with tliite nlitl direction: 
Key West, ?5th, 4S d e s  SW. J:icbsiindlc., 35tli. fi-4 
miles NE. Mayport,, 35t.h. 54 milts SIV. Tnm~)n, Zi!,li, 
6s  miles s. T:irpon spri!iEs9 I)uncr\in, ~ g t i i i ~ i ~ t  Iicy, 
and Safet.y IXarbor, nll rlcnr t,he cect.tir of tlic sthmii. 
estimated the wind velacity as  being SO to 100 inilcs i l l1  

hour. 
Loss of Zif.--So far ns hiown t,lie lnss of life wns sniiill- 

not exceeding five or sis-clue, no  dr.,uht., t.0 talle fact that 
shi ping remained in port,. 
3308s ojs~.iypiny.--~ne co:ist st.eiiniler, the ~ T m r t ,  plyitig 

between Jaclmmville and Ni:mii, founclcred OB tlw 
Jupiter coast about 10 a. ni. of t.he 35th. The onluc uf 
the vessel slid cargo was about S120,Uf~O. Severd 
schooners are report,etl t.o hn-re capsized o f T  the coast., but 
definite infornintion is lacking. 

h!rusta.fe loss.-The cit.rus crop sustained :i 10s:; 
800,000 to 1,000,000 boxes of fruit., approxini:it ing n 
monetary loss of inore thm $l,OlJO~Ol)~J. The loss of 
trees was not ent; in fact., the da.ninge from t.liat. sourc'e 
was sliglit. Kuck crops :ttljarmt t.o the const w'crc 

damaged-a complete loss in nitmy inst.n:iccs. 

.disaster, totnling, no doubt, $1,000,00U or more. Salt, 
water flooded iiisny acres, t,hcreby rei! rleriiig tlie sril 
unfit for cultivation in sonie instances; henry rain will, 
however, soon remove the salt deposit., restoring the soil 
to normal condition. 

Miscellunmus dnnzcl.ge.--The rlninnge to  residences, 
docks, warehouses, huihlings, bridgfs, :mtl niiscellnneous 
qroperty, a t  Turn a, Tarpon Springs, St. Yetersburg, 
barasota, Puntrt eorda, Marco, Casambus, aiid Fort 

e loss of fertilizer and labor grrat,lg augments t.lio 

THE ELECTRICAL CHARGE OF THE ATMOSPHERE AND 
THE HEIGHT OF THE BAROMETER. 

By \'?. J. HUMPIiREYS. 

It has been suggested that. ninny cyclones and anti- 
cjclones niuy be caused by chrtnoes in t ie electrification 
of tlie outer ntniosplicre, such c~iiges,~'for instance, as 
presuniahlj- occ.ur at t,he times of brillisnt auroroe. It 
is prt-psed t.0 c1iecB t$is snggest,ion by a simple calcula- 
t i c m  

Lrt. :uiy cvuisillcrnhlc, more or less circular, horizontal 
cstvr:t, of the upper air be uniformly electriiied to t.he 
i!rjiii\*:ilcnt of II surfncc chaigc of clt!nsity p ui1it.s of elec- 
tricity p ~ r  scji::iro ceiit,iniet.t?r, and let t,he earth ininiedi- 
diiitc!,v l)c-m~:ith h v e  :in equal charge of oppcisite sign. 

XOW, if tlicre is no cithcr distwhiiig electrification, t,he 
forcr -f on n unit, qunntit,y of electricity tinynhere be- 
t\\-cwi t h  cwth aiirl sir chrirgcs inssuming, as is a prosi- 
nintchly t r w ,  that tlic direct,ion of the elect.ric P orce is 
e-i--rrywliere vertical) is given by t,he well-known equat.ion 

.f = 4 r p  

of ivhirh l i d f  is from the air charge and half from the 
e:ii.tli charge. 

l i ~ i i c c  the tot.31 e1ect.ric:i.l pull P hct,w-een the air and 
the t w t l i  is given by h e  expression 

in w1lic.h -1 is the iwea of tlie charged surface of the earth. 
ncces- 

snry to  rtirry n uziit charge through a diflerence of l e ~ e l  h 
within tha full electric field is 

From the vnlue of .f, it follow that the work 

u, = -lap7t., 

or, substituting for p its value in terms of P and-4, equa- 
tion (11, 

- 

Hence 

wh~i*e p =dynes pull on each square centimeter of the 
elcctrilied surface of the earth, or upper air. 

Ilut w / h  =ergs work on an electrostatic unit of elec- 
tric4t.g pcr its centimeter change in level. 

Now, tlic normal, vertical potential difference in the 
atmusphere is about onc volt per centimeter. Hence, 
converting to electrostatic units, and substituting in (2) , 

or p =  1/3,361,947. 

Oo C., and under normal gravity 
But tlie meight of one cubic centimeter of mercury at  

= 13.5951 x 980.665 dynes 
= 13,332.24 dynes. 
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Hence p equals the weight of a column of mercury 
1 square centimeter in cross section and 1/30,156,820,271 
centimeter, or, say 1/(3 x lo8) millimeter, high. 

That is, a local electrification of the outer atmosphere 
sufficient to produce a potential difference between it 
and the earth, having an equal charge of opposite sign, 
of 1 volt per centimeter difference in level would increase 
the height of the mercurial barometcr about 1/(3 x 10') 
millimeter. 

If, however, the outer atmosphere were charged to 
this extent over all the enrth, each square centimeter of 
it (re arded as a charged surface) would be repelled 
radial! outward by the rest of the charge on the shell 
with t e force F given, as is well known, hy tlie equation 

F=4rpa. 

Hence, from (l), per square centimeter of the charged 
surface, 

F= 2P. 
That is, if the u per air is charged to the extent sup- 

stand lower by the same amount it would stand h,ig7~rr 
in response to an equally dense locnl charge, namely, in 
the present cme, by 1/(3 x log) millimeter. 

But, as an extreme case, let t.lie c.linrge be local, ns 
first assumed, and let the otential difference wit.11 change 

in excess of any observed esce t occasionally, perhaps, 

treme local electrification tlie barometer woulcl be raised 
on1 about 3/10 millimeter. 

dbviously , therefore, no appreciable portion of those 
considerable changes in atmospheric pressure, giving 
differences in the readings of the barometer of, say, 2 to 
3 centimeters, cliaracteristic of the pwsage of cyclones 
and anticyclones, can lo ically be nttributed to variations 

times of auroras or at  any other time. Hence, it seems 
extremely improbable t,lint either cyclones or ant,ic.y- 
clones are ever produced by c.1iangcr.s in tlie elect.rification 
of the outer atmosphere. 

posed, all around t x e earth, the mercurial harometer will 

of elevation be 30,000 PO P ts per centimeter, n value far 

during t.he passage of a thun cr erstorni. With t.liis es- 

in the electrification o B the upper air, whether at the 

Sc/.5+ 0 
PRESSURE MAPS A T  THREE KILOdWETERS I N  JAPAN. 

By 13. FUJIWHARA. 
[Central Meteorological Observatory, Tokyo, Japan, Bept. 19,1921.1 

f h r  dfi$rornlwitvZ .Sorift!/ of Jupan  entilled "Uppar air btirrehs and vu1cs:iic :ishes Iim~ 
Asama" contains a rcforcrice to thc prnctlre, in Japan, 01 dm\ring nl3lJS of prcssiire at 
the 3-ki!ometer Ir-el. nr. S. 1:irji Eharn. who devised the mcthod. '.\'as nskrrl i f  he 
would not kindly csplaiii it lor the beliefit of those in this coimtry who nli@ IJC inlcr- 
ested. The folloxing interesting account of the inethod has been rccelved in response 
to this reqll&.-~L~IIi~R. 

NOTE.--A pspcr by S. Kakamrirn in the February 1921 ni!mher of the Journsl 

Our primary object in drawing the upper isobars wus 
to learn their forms and to get the direction and the 
relative intensity of the upper wind. We noticed first 
that the error for the pressure a t  any level lower than 
4,000 meters that arises from the inaccurate estimation 
of the intermediate teniperature is not serious, and also 
that what we want most is tlie general trend of tlie 
upper isobars, but not the absolute values of tlic pressure 
a t  the level concerned. For the oeneral trend, tlie errors 
themselves do not produce mu& disturbance, but the 
differences, which are by no means so great, of errors for 
pairs of adjacent stations might come into effect. For 
example, suppose the errors for all stations lie within the 

limits of 8.5 and 11.5 mm. Then the mean error of 
10 mm., being common to all, makes no disturbance in 
the general trend of the isobars a t  that level, which is 
actunlly affected by errors of f1.5 mm., which, for 
pra.cticn1 purposes, can be overlooked. 

We began to draw upper isobars for our daily weather 
service in March. 1919, followin the principle of Ferrel 
and Bigelow; by applying severa K artifices of our own and 
also that of ICiippen, we arrived a t  an idea that the most 
useful isobars of the upper layers are those between 
3,000 meters and 4,000 meters, so far as the vicinity of 
the Japanese Empire is concerned. We found by ex- 
pFrience also that. for the wentlier service quickness and 
sini licity of t,lie process are preferable to precision. 

Tfie simplest way to draw isobars for the 3,000-meter 
level from tlie data u t  the earth's surface is as follows: 

(1) T&e the figures of pressure in niillimeters of 
mercury, reduced to sen level and to the freezing 
point of wttter and add them to the figures of air 
temperature in centigrade at the same station. For 
example : 

Rtdiicwl lm-oinetric readiiig.. . . - - . . . - - - . -. - -. . 753.4 mm. 
Retluceg.1 sir t.einpc.raturc. - - - -. . - - - - . -. . . . - -. -. - 3.1. 1 OC. 

Sum ........................................ 77G. 5 
(3) Enter the figures thug obtnined into a chart 

and draw isopletlis just 11s isobars. These lines are 
ap rosimate isobars a t  tlie levo1 of 3.000 meters. n. y 1 R is met.liod we get the gmmil form and trend of 

the isobars at  3,000 mcters, froni which we can get also 
the itlcrc, of the clirect.ion of the wind there prevailing and 
also it3 rclative intensity; because, ns Sir Napier Shaw has 
already shown, the direction of t.lie upper wind is nearly 
always tangential to the isobars a t  that level. From the 
distance separating consecutive isobars we can guess the 
reltitive intensity of the wind. We do not know, how- 
ever, the absolute value of the pressure for each isobar, 
because the figures obtained above are only relative ones. 
As dreadg htLs been shown by Mr. S. Takupma, we can 
vet the apprmimnto value of the pressure in millimeters ti? dividing the figures by 3. 

Why do such figures give the relative values of ressure 

can easily seo that the middle vdue of pressure differ- 
ence corresponding to the diserence of 1 mm. at 
mean sea-level is newly 0.67 1n.m. For the range of 
pressure variation n t  mean sea-level, 730 to 780 mm., the 
deviation of the actual value of the pressure difference 
from the above mean value of 0.G7 mm. is less than 0.03 
nini., which is negligible for practical work. The pressure 
difference at  3,000 meters corresponding to a ddference 
of 1' C. in the mean temperature of the air column from 
sea level to 3,000 meters is also nearly 0.67 mm., tind the 
deviation from this vdue according to the temperature 
variation is also not great. This accidental coincidence 
of the pressure difference at  the level of 3,000 meters due 
to pressure and temperature variation at the earth's sur- 
face enables us to make the above artifice. 

at the level of 3,000 meters? The reason is simp P e. We 

* * * * * 
Expressed mathematically, 
ps-P,= (0.67+a)e+ (o.67+fl)em in which, p 3  is the 

current pressure a t  3 kilometers, P, the mean pressure 
a t  that level, E the difference between current and mean 
pressure at sea-level, e, the difference between current 
and mean averawe temperature of the air column, and 
a and p two small uantities representing variations from 
0.G7 mm., as a res Ig t of the range of pressure and temper- 


