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SECTION I.-AEROLOGY. 
& ERUPTIOW OF BAXWRABHZXA, JANVmY, 1014. 

In  view of the great interest which d61tint volcanic 
explosions have for the modern student of indation, 
atmospheric transmissibility, and sky polarization, it 
seems appropriate for this REVIEW to resent briefly the 
important features of the eruption of 8 akurashima so far 
as they bear upon such problems. 

Southern Japan has a great grou of volcanoes called 

a volcanic zone alo the inner line of the iu u arc, and 

shima is a volcanic island of this zone, situated in the 
graben which forms the Bag of Kagoshima, and its vol- 
canoes are the h t  of those 111 the zone stretching south- 
westward from the Kirishima group. 

The conical island of Sakurashima, 83 kilometers from 
north to south’ and 11 kilometers from east to west, is 
built of three volcanic cones, lying so close together along 
its meridian that from the base the appear as a single 

ma be clearly distinguished. The northern volcano is 
c ld ed Mitake or Kita-dake, i. e, Northern Peak; its rim 
is 1,133 meters above sea level; its crater is 300 meters in 
diameter and 100 meters deo The southern volcano is 
called Minami-dake,.or Soutgkn Peak, and has alwa 
been active d h t o r i c  times, giving off a light smo iT e 
or steam. I a p t i c a l  crater is 650 by 400 meters, 
bounded by extraordinarily steep and even perpendicular 
wslls, and the rim stands at an altitude of 1,070 meters 
above sea level. Between these two lies the third cone, 
called Nakedake, or Middle Peak, having a smaller 
crater that is but 30 meters deep and a correspondin ly 
shallow rim. Other lateral and parasitic cones are a s0  f 
present. 

This island of volcanoes is among the most famoua of 
Japan. Historic recorded eru tions go back to 708 A. D., 
since when at least 20 outbrea 1 s have occurred. Among 
these the most violent were in 1471-1476 and 1779-1781. 
The eru tion of 1780 was accompanied by a submarine 
outbreagon the northeast of the island which resulted in 
the formation of new islands and reefs. During the past 
135 ears there have been over 10 small outbreaks, and 
smo z e clouds were still ascending from Minami-dake when 
Prof. Yamasaki’s’ paper was transmitted to the Berlin 
G o  aphical Societ . & eruption of f anuary, 1914, was one of the most 
im ortant lava eruptions of modern times, comparable 
wi% its own predecessor of 1779 and that of h a m a  in 
1783. The great eruption of Bandai-san in 1888 was a 

eat steam explosion, and no trace of accom anying lava 
%vs was found. The eruption of Sakura&nua of the 
present year was of the normal lava type, as usually 
occurri at Vesuvius and Etna. It was m e d i a t e 1  

greatly increased in number on the 11th. Thus the 
inhabitants of the island and of Kagoshima had s a c i e n t  
time to flee to points of safety. Early on the morning of 

Kirishima. Southwestward from t !tl at y, stretches 

this zone also beam 3l e geiieral name Kirishima. Sakura- 

cone. From one of the summits t i e individual cones 

preced3by numerous earth shocks on January 10, whic K 

1 Y a m w d  N. Der Aybruch des Vullans Sakur&~ha Im J w ,  1914. Ztrchr. d. 
Qomlln. 1. Edkunde. Bwlm, 1014, NO. 4, pp. aw-802, With IMP. 

January 12 “smoke” was seen hanging u on the w~eetern 
slopes far below the eetive crater o P Minami-dske. 
About 10 a. m. there was a tremendous eruption pre- 
cisely underneath the “smoke,” and almost simul- 
taneousl came another great eruption on the opposite 

their great load of volcanic ashes and lapilli, rose to great 
heights. The “smoke” column, made up of thousands of 
cloud balls, is estimated to have risen to at least 6,000 
meters (19685 feet, or 3.7 miles). Lightning flashes 
darted in ab directions, vertically as well as honzontally 
and obliquely, within the gray cloud. The hea 
concussions and the ash fall greatlychanged the l a x  
scape. Near the crater the forest trees were stripped of 
their leaves, branches were bent over, and even strong 
stems and trunks were broken off. The side of the trees 
toward the crater suffered complete abrasion of bark and 
rind, so that only the naked stem remained. In Yoko- 
hama the air waves tore up by the roots a well-grown 
orange tree and carried it up on a hill 60 meters above 
its former position. 

The lofty column of “smoke” spread out in the upper 
layers of the atmosphere, scattenng its ashes far east- 
ward under the influence of the west wind then prevailing. 
The ash fall not only covered the larger portion of the 
island of Kiushiu, but also fell upon Shikoku and at 
various points on Hondo, the principal of the Japanese 
islands. Early on the morning of January 13, the third 
da of the eruption, there was a thin fall of ashes at 
To 5 yo, which is about 1,000 kilometers or over 620 miles, 
from Sakurashima.-[o. A., jr.1 

SOLAR RADIATION 

side of t E e island. Great masses of steam, darkened by 

A -  - , 
S AT MOTNT WEATHER, 

VA. 
HEBBERT H. KIYBALL, Professor of Meteorology. 

[Dated Mount Westher, Va., Apr. 17,l9l4.] 
In  Table 1 are summarized the solar radiation measure- 

ments made at Mount Weather, Va., with a Marvin pyr- 
heliometer, during January, February and March, 1914. 
Meaaurementa have been made with the sun at approxi- 
mately the followin zenith distances whenever it was 

73.6’, 70.7’, 66.5’, 60.0°, and 58.3’. The correspondin 
air massea are6.0,5.5,5.0, 4.5, 4.0, 3.5 3.0, 2.5, 2.0, an% 
1.5 (1). Eight readings of the pyrhdiometer at minute 
intervals are usually made, and the results are plotted 
with the logarithms of the measured radiation intensities 
as ordinates and the air masses as abscissas. Int ola- 
tion of radiation intensities to a zenith distance ”f! o the 
sun corres onding to an air mass that is some multi le 
of 0.5 is t % en a simple matter. The exact zenith&- 
tance of the sun corresponding to the true solar time at  

heliometric readin waa made is determined rtChhgtgf Ball’s altitude ta%les (2). 
The Marvin pyrheliometer has been compared frc+ 

quently with Smithsonian silver disk pyrheliometer No. 
1, and the latter has been checked from tune to time with 
pyrheJiometers in use at the sstxophysical observatory 

unobscured by clou % s: 80.7’, 79.8’, 78.7’, 77.4O, 75.7’, 
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of Be Smithsonian Institution. It is therefore believed 
that the results here given are expressed in units of the 
Smithmnian revised scale of pyrheliometry (3). 
TABLE l.-i9olar &e i n t W a  at Mount Waather, Va., expreastd 

in gmnz-aalozics per mnwe per aquare cclztameter of n m l  auvaec. 

1.25 1.14 1.07 1.02 0.98 0.M 0.81 0.82 

1.24 1.M ................................................. 

1.10 1.02 0.95 0.88 0.81 0.75 0.69 0.68 0.83 

% aw 0.87 0.79 a 7 4  ....... 0.82 0.57 0.51 

1.84 1.22 1.13 1 .m aw 0.92 0.88 0.w 0.80 
a 9 7  asa . am aso 0.54 a 5 0  0.46 0.43 0.40 

a 7 7  ........................................................ 
1.14 1.05 a 9 6  aea a s 1  a 7 1  ..................... 
1.36 1.28 1.20 1.12 1.05 0.89 0.94 0.89 ....... 

1.N 1.18 1.12 1.02 0.95 0.89 '0.85 0.79 0.74 am 

1.35 1.21 1.20 1.12 1.06 1.00 0.95 0.80 0.85 
1.40 1.20 1.13 .............. 0.97 0.89 0.82 0 . 7 6 :  ...... 
-----===-= 

1.25 ............................................................... 

Both the extreme and the mean solar radiation int& 
sities for February and March, 1914, are in fair a p  
ment with corresponding intensities for revious ye- (41. 

k 
January.; but on the 23d of the month a hazy perio dei4 
in that IB worthy of special consideration. 

The sunrise on January 23 was most unusual. Abodt 
45 minutes before sunrise there ww a faint reddish glo# 
in the east, and stars could be seen n&r the zenith, bur3 
none were visible near the horizon. Just before sunride 
the sky was nearly colorless, and had the appearance of 
being overcast with alto-stratus clouds. At sunrise the 
sun was invisible, but shortly afterwards it a eared as 8 
d d l  red ball through a lay& of dense haze. % graduaQ 
increased in brightness, but the red color had not entirely 
disappeared when the sun was 10' fibove the horizon. 
Only a few wisps of cirrus clouds were present, the white- 

?; ness of the sky bein due to the haze, which WM 
pslly above the leve f of Mount Weather, as objects in, 
valleys 16 miles distant were distinguishable. 

From Table 1 it is seen that radiation intensities weire 
very low during the morning of the 23d, and with-Isir 
mass 2.0 were on1 61 er cent of tbe average for the &st 
part of the monJ. &ey were, in fact, nearly as l ~ i v  as 

d" that were memured during the haze that Egzin 1912 (6). The atmosphere cleared rapidly \fr- 
in the afternoon of the 23d, and with air mass 2.5 the 
ra 3 iation intensity was 87 per cent of the average for the 
first art of the month. 

So f ar-radiation intensities continued about 15 per cent 
below the average, for air mass 2.0, until the 29th. On 
this day there was a dense lower haze that obscured all 
objects at a greater distance than 6 miles. The sky at  
the zenith was a deep blue, however, and the polarization 
of skylight, measured at a point 90' from the sun and in 
the same vertical circle, had increased to 60 per cent. 
On the 23d it was only 34 per cent, and on intervening 
<la s had been about 50 per cent. 

i i  figure 1, curve I is a reproduction of the record of the 
total radiation received b a Callendm horizontal record- 
ing pyrheliometer from d e  sun and sky on January 23 
Curve I1 is a record of the radiation received from thi 
sky alone. It was obtained by interposing a screen 4 
inches in diameter between the sun and the receiving 
grids of the pyrheliometer, and about 22 inches from the 
latter. Curves I11 and IV represent corresponding data 
for January 29. There were a few clouds late rn tbe 
afternoon of the 23d, and a thin sheet of cirrus during 
most of the afternoon of the 29th. 

In Table 2 are brought together for easy com arison 

sun was at the zenith distances indicated in the heading. 
It will be noted that the deficit in the total radiation on 
the 23d i s  small as compared with the excess of sk radia- 
tion. In other words, considerably more than calf the 
loss in direct solar radiation, due resumably to scatterin 

radiation from the sky. Tbis is what we might expect 
when the sun is so far from the zenith. 

In Table 3 are given light htensity measurements 
made with a Sharpe-Millar photometer on these two 
days, with the translucent glass plate in the end of the 
photometer tube horizontal. The illumination from the 

F This is also true of the intensities for tf: e h t  18 ds 

radiation intensities read from the above curves w 1 ea the 

by the dust particles, was ma B e up by the incre J 
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was obtained by in osing the 4-inch screen above 

t a c e  of about 2 feet from the former. On the 23d, sky 
illumination was in exce~s of solar illumination until after 
noop, and with the sun below zenith distance 70' a 
homontd surface was only slightly illuminated by dmct 
solar radiation. On the 29th with the sun at zenith dis- 
tance 70.7' solar flumination was near1 twice 88 great 
as sky illumination, and over 12 times d e  c o r n  nding 

the 23d .nearly extinguished the visible rays in the solar 
spectrum when the, sun was low. In fact, with the sun 
IOo above the honzon it was impossible to make the 
mal adjustment of the Marvin yrheliometer by means 

mark on white paper. 

3 erred to between this t"p p ate and the sun, and at a dis- 

solar i l l h i a t i o n  on the 23d. Evidently the %" aze .on 

of a beam of light through a pin E ole falling upon a cross 

Etu~% smith dlrrtrncr 

W A L  I L L U X I N A B .  
(Boot mndkr.) 

3 460 1 a0 
4:lW 2E I 2;pBO 
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1,wo 
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Ffe. 1. Curves from 8 Callendar horizoptal recordlug pyrheliometer at Mount Weather, V&, on Jan. 23 [I end 
I and III Total radiation received from sun and slr 
I1 and I$, Radiation from the sky alone, obtained Ey intermittently imeenbg the grids from the aun. 

snd !Z9 and IVJ, 1914. 

80.0' I 88.6. I 10.7' I 73.6. I 75.7. I 77.4' 
mLAB BADUTlON. 

(8calc divfaim.) 

16.1 11.4 LO 3.3 
23.9 I 17.1 I 148 I tal k! I 7.0 

BKP MDUTlON. 

TABLE 2.-Cm of radiation intenaitks reeordd at Mount Weather, 
Pa., by a C a r h o r i z o n t a l  recording pyrheliometer on Jan. 28 and 
19,1916. 

Data I 

J ~ . P  ................. t u  7 e e.6 6 1  4.7 
~m.99 ................. I 8.6 I ai I 2.81 til 2 8  I 2 3  

D m  ........ 3.81 3.21 2.81 2 5  --- --- 
TOTAL BADUTIOII. 

Jm23.. ............... 24 7 190 I4 6 8.0 
Jm3 ................. 1 27:4 I aO:2 1 18:s I 2: I 9.2 

Unusually brilliant red twilight colors were observed at 
Mount Weather on the evening of January 28 and the 

of the 29th. Brilliant sunseta wew also ob- E::% Prof. Abbe and others in Washington, D. C., 
during d e  latter part of the month. 

The haze of January 23,1914, was similar in ita appeazc 
ance and in its effecta upon solar radiation intensities and 
skylight olarization to the dense haze of June 10-11, 

Alaska, on the 6th of the same month. It occurred about 
250 hours after the most violent eruptions of Sakura- 
shims volcano, in J a  an, on Janua 12, 1914, or at 
about the time we mig !l t expect dust 7 rom that eruption 
to reach the United States. 

So far as I am aware,no unusual optical conditions of the 
atmosphere were observed elsewhere in the United Statm 
at this time; and until observational data from other coun- 
tries is at  hand, such as I understand is being collected by 
Dr. Chr. Jensen,of Hambu , it is hardly profitable to 

dount Weather during the latter part of January, 1914. 

1912, fo s owing the eruption of Katmai volcano, in 

s eculate as to the cause of t f e unusual haze observed at  
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(1) Air maaw have been computed from the equation 
atmospheric ‘&action (in seconds) 

58.3W’ x nin 2 m- 

8 Ball, Fredkick. Altitude tables. London, 1901. 
[a] Abbot, C. G., and Aldrich, L. B. Smithsonian pyrheliometry 

revised. Smithsoniab Miac. Collection. v. 60, No. 18. Waahington, 
1913. 

(4) See Table 2. Bulletin Mount Weather Observatory. Waahing- 
ton, 1912. v. 5, . 303-311. 

(6) Kimball, gerbert H. The dense haze of June 10-11, 1912. 
Bull. Mount Weather Obey., Washington, 1912. v. 5, p. 161-165. 
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STANDARD UNITS IN AEROLOGY. 

The Views and practice of some American physicists 
are probably well resented in the following extra& and 
articles from Pro$. T. W. Richards and A. E. Kennell 
both of Harvard University, and which we now pug: 
lish with their permiRsion.-EDITOR. 

1. [Ezlract f *op ‘ I  New method for determining com resrribility,” 
by Theodore Wlllam Richards and Wilfred Newsome Stutl. Carnegie 
Institution of Washington. Publication No. 7. Washington. De- 
cember, 1903. p. 42-43.] 

“It is a matter of great re ret that the scientific world 
hss not agreed upon a less ar % itrary unit of pressure than 
the ‘atmosphere.’ The difficulty is now mcreased by 
the frequent khnica l  use of this word to desi nate the 
pressure of a kilogram er square centimeter. %e grow- 

suggesta the use of a consistent unit for this dimension 
also. Might not the pressure of a dyne er square cen- 

weight) ’? This su gestion is made because the practical 
use of a unit is a 5 wa s much facilitated by a dehi te  
verbal designation. %n this case the pressure of a 
inegadyne per square centimeter would be called a mega- 
bar, a name no more cumbrous than ‘atmosphere,’ and 
far more definite. This unit, though unnamed, has long 
been advocated by Ostwa.ld (Grundriss Allgem. Cheni., 
p. 54, 1899) as a more scientific one than the present 
standard. The megrtbar is 1,000 s990.6 = 101.98 per cent 
of a kilogram per squafe centimeter, or 101.98+1033.2 
-98.703 per cent of an atmosphere, or the pressure 
measured b 75.015 centimeters of mercury a t  Oo C. 
nearly the% average stmospheric pressure at  the lnbora- 
tories of the world than the arbitrary ‘atmosphere’ 
usually taken. A megabar, acting through the volume 
of n cubic centimeter or millihter, performs a megerg 
of work, or one-tenth of H, joule.” 

8. [Ezttaetfiom “The convection of heat from small cop er wires.” 
By A. E. Kennelly, C. A. Wnght, and J. S. Van Bylevei, in Proc. 
Am. instit. electr. eng., June, 1909, v. 38, p. 706.1 

(‘Air presmrt? in absolzlte measure.-In column I1 of the 
foregoin table the air pressure in the tank is recorded 

square centimeter has been called the ‘bar’; so that a 
me 

des Poida et Rdesures (Les Recents ProgrBs de 1907, 
p. 30-31), a column of mercury 760 mm. (29.93 inches) 

ggh, at aea level, in latitude 45O, exerts a pressure of 
1.0132 megabars. Consequently 1 megabar represents 
the pressure of a column of mercury of 750.09 mm. 
(29.53 inohee) qdem the same mn&tions. For moat 

ing tendency toward t E e adoption of the C. G. S. system 

timeter be suitably called a bar (Greek 8 a p q ,  pressure, 

a t  sea leve, T and latitude 45O. This pressure is more 

in mega E am. The C. G. S. unit of pressure, 1 dyne per 

to t r e recently u t lished data of the Bureau Internationa 
bar is loe d nes per square centimeter. 

practical purposes therefore, a megabar may be taken 
as 1 atmos here. i t  iS actually0.987 of an atmosphere of 
760 mm. gnder apparent gravity] at sea level and 45O 
latitude.” 

3. STANDABD UNITS IN AEBOID(IP. 

By Prof. A. E. KENNELLY. 
[Dated Cambridge, Mas.,  Mar. 25, 1914.1 

In  “Science” for March 13, 1914 (p. 391), Prof. 
Alexander McAdie calls attention to the confusion which 
is likely to be produced in scientific literature by the use 
of the term “ bar” as a unit of ressure, with two distinct 
si$lficatrons. I b the prim p1 ege of indorsing in your 

remarks. 0 

It is generally agreed that the “bar” should be’the 
name of a unit of pressure, in some simple numerical re- 
lation of d et3 per s uare centimeter. The uestion is 
(1 dyne per square centimeter) or to a 
ii$llion times greater. If it  is given to the 8???;1$ 
then the standard atmos heric pressure, as hitherto 

On the other hand, if it is given to this latter standard 
atmosphere, then the C. G. S. unit of pressure would 
become e ual to a microbar. 

It is sugmitted that in view of (1) the history of the 
term, (a) of scientific consistency, (3) of existing usage, 
the “bar” should be adopted a5 the name of the C. G. 5. 
unit, makin the standard atmosphere a me abar. 

“barad” was roposed for the C. G. S. unit by a com- 

tional Ph  ical Conqress of Paris, in 1900, reported in 
favor of t P e “barie’ as the name of the C. G. S. unit, 
(see vol. I of Proceedings, p. 100). The following is 
iioted from page 31 of Guillaume’s “Recents Progres du 

8gsteme MBtri ue” (Paris, Gauthier-Villars, 1907), a 
report present3 to the Fourth Convention of Weights 
niid Measures in Paris Oct.ober, 1907: 

Cette relation m e t  de calculer immbdiatement la valeur en bariecl 
(unite C. G. S. & p d o n ,  e ale B une dyne par centimetre d) de 
la pression exercb par une c$onne de mercure de la hauteur normale 
de 76 cm. dans lea conditions de la peaauteur qui deultent de l’enaemble 
deR ~tations considdea par M. Helmert. On trouve Sinai 

P normal=1013211 bariea. 
On peut calculer aueai, en.poaa,ut P 6gal a l’unit6, la hauteur de mercure 
qui exerce 1’unitA de premon. On trouve ainsi 0.75009~. La megabarie 
normale serait donc exercde ar une colonne de mercure de 750.09 
mm.. B la t6mperature de la grace fondante, SOUB la latitude de 45’, et 
xu niveau de la mer; l’intenat6 de pewteur pour laquelle la colonne 
de mercure, exermt une presaion &ale B une megabane eerait de 
7.50.09 mm. devrait avoir la valeur: 

e 8 0 . 7 3 8  cm. sec4. 

co umns the views T t ere expressed, and of addmg a few 

as to whe r er it shou P d be applied to the C. ‘0. S. unit 

adopted, would be the mega E ar of 750.09 mm. of mercury. 

Hi&wy.-%rof. McAdie has pomted out t % at the term 

mittee of the $” ritlsh Association in 1888. The Interna- 

I n  1903 Prof. T. W. Richards inde endently originated 

pressure in his chemical work. 
con&teny.-It is generally admitted that 

the C. S. system is the most generally and interna- 
tiosally recognized hysical system of units in use at%e 

in theoretical discussions of physical quantities. $he 
system is strengthened when its unit magnitudes receive 
internationally recognized names. It necessarily be- 
comes weakened when such names are assigned to unit 
magnitudes outside the system, even if decimally con- 
nected therewith. For example, the C. G. s. system 

and adopted the name ‘‘bar” for t \ e C. G. S. unit of 

present time, and t % e system most frequently emplo ed 


