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which we have selected those for December, January, and 
February. Thus, from 4th to the 13thof December, 1903, we 
find warm air near the ground, and cold air, namely, -10' C. 
to -16O C., a t  4 or 5 kilometers. The latter sinks by gravity 
and is driven by centrifugal force southward over Berlin; 
colder air takes its place, and by the 18th of December the 
temperatures of -10" C. and -16" C. are a t  3 kilometers above 
sea level, while on the 20th they are a t  2 kilometers above. 
This rapid descent can not long be maintained. The lower, 
warmer air must be pushed aside, and that is a very slow 
process. A rather rapicl descent becomes converted into a 
very much slower horizontal movement. But a rapid motion 
southward can go on for several days. The air is pushed out 
from within the areas of high pressure by tlie weight of the 
superincumbent mass. It is pushed southward by the excess 
of the centrifugal force of cold air over warm air. The warm- 
ing due to the compression that attends the descent of air is 
now counteracted by the cooling due to radiation as the air 
flows southward and very slowly, so that there follows the 
great cold wave of December 23-31. 

While the lower air, pressing against the ground, is forced 
to move horizontally during December 14-25, the upper air, 
coming down upon it, and unimpeded in its horizontal motion 
by the ground or mountains, experiences the warnith due to 
compression and gives rise to the high temperatures of De- 
cember 18, 21-23, and 24, 25, a t  altitudes between 1000 ancl 
2000 meters. The observer who ascends in the balloon re- 
cords these as inversions of temperature, whereas the complex 
physical process that forms them consists in tlie cooling of the 
lower layer as it moves slowly and horizontally, but in the 
warming of the upper layer as it descends rapidly to the l-kilo- 
meter level. 

The diagrams for the months of September ancl Octolber 
show that the air above Berlin is a t  that, season IiaLle to  very 
remarkable changes of vertical gradient. Thus, the tenipera- 
ture of 0" C. was found a t  about 5500 meters on Septeiiiber 2, 
but at 1100 meters on September 12. This was undouLtedly 
due to the southward advance of a mass of cold air, ~ h i c h  a t  
first piled up the warm air of Europe in front of it to the 
maximum height shown by the observation of Septeiuber 3, 
and then rapidly replaced this by the cold of 1)ecenil)er 12. 
But these great changes in the upper atmos1)here seein to have 
had but slight influence on the temperature a t  sea level, which 
ranged from 26" on the 2d to 12Q on the 11th anci 12th. 

We, a t  the bottom of the atmosphere, are as unconscious of 
the commotion above us as are the animals a t  the bottom of 
the ocean.-C. A. 

~~ 

AURORAS AND THUNDERSTORMS. 
We have, on many occasions, called att,ention to the fact that 

auroral phenomena are often of a local character, aa lutzy be 
inferred from the fact that  they are seen from but  fern sta- 
tions, although in the neighborhood of inany stlctions report- 
ing thunderstorms, as though the electric discharge foriuiiig 
the aurora is in some way connected with tlie tliunclerstorm. 
On the other hand, we have inany extenhive auroras that have 
no apparent connection with local thunderstorms, although 
they may be associated with the numerous thunderstorms that, 
prevail in the equatorial regions. We suppose that all aurorns 
originate in disturbances of the earth's electric conclitiun, m d  
that such disturbances iuay be caused either by local atmos- 
pheric phenomena or by solar phenomena. I n  1)oth cimes we 
have earth currents ancl either lightning or aurora, or both. 
I n  both cases, also, we have magnetic clisturl)ances, but these 
are very slight during the ordinary thunderstornis. I t  is 
barely possible that all these phenomena are essentially ter- 
restrial and due to so-called ticla1 strains or elastic strains in 
the interior of the globe. Such strains are known to exist and 
must be as periodic as the tides. They must also have great 

irregularities due to the sudden relief of strain that takes 
place during the geologic process of faulting. It is also pos- 
sible that influences emanate from tlie sun that may affect the 
distribution of electricity in the earth's atmosphere. Both 
solar and terrestrial causes may therefore produce both the 
local and the general auroras, and it is not at present possible 
t,o state which of these is most important,, either in any special 
case or in general. The fact that there is a maximum fre- 
quency of auroras in the early evening of local time, between 
S awl 10 p. in., over the whole globe shows that the local or 
terrestrial influences are quite appreciable. The other fact, 
that, a snclden increase in auroras, earth currents, and thunder- 
storms occurs on the same day over a large region, such as 
Europe, the Atlantic, and North America, must be clue to either 
one of two causes; either this represents an influence emana- 
ting from the sun and aEecting a large part of the earth, or i t  
represents a very important widespread terrestrial influence. 

METEOROLOGY IN AUSTRIA. 

The annual volume for 1 C ) O l  of the ('entral Institution for 
Meteorology a t  Vienna is the forty-sixth of the annual series, 
and is tlie first publishecl under the :tuspices of Prof. .J. M. 
Pernter. as director of the iiibtitution. In  this same year, 
l C ) O l ,  tlie Central Anstdt celebrated the jubilee year of its 
existence by a festilul. the publication of a jubilee volume, 
and an increase in its fniicls and work. By way of introduc- 
tion, Professor Pernter gives a short historical sketch, from 
which we gather the following facts. 

C)n the 2Ycl of July, 1S51, the Emperor Francis Joseph I 
authorized the ehtablishiiient of a central institution for me- 
teorology and iungnetism, under the directorship of Prof. Iiarl 
Iireil. who hac1 previously been director of the observatory at 
Prague. C'srl Fritsch was associated with him as assistant 
tlirector. The ceutral institution was estal~lishecl a t  the insti- 
gation of the Iniperial Acndeniy of Sciences, tlie first move- 
iiieiit thereto 1i:tving been started 3Iny 13, 1848, when the 
president of the Acadenip, Bnuiugartner, stated that for a long 
time i t  had been his tlesire to see the telegraph stations of tlie 
railroad lines utilized as ineteorological stations. The Acad- 
eiuy appointed a meteorological comuission to consider the 
subject, ancl requested Professor Iireil to prepare instructions 
for the estalhliment of a meteorological system of stations 
for Austria. This clnte, the 13th of May. 1S4S, precedes by 
some months the siinilar action taken by Prussia, which estab- 
lished a meteorological service under Dove, and also preceded 

Fur a number of years the central institution occupied small 
rented rooms o r  buildings. On Ikcember 21. 1863, occurred 
the death of the firkt director, and in 1863 C'arl Jelinek suc- 
c e d e d  him. I n  1870 ;Telinek secured authority for the erec- 
tion of  a building for the institution. This was located on the 
Hohe Warte, a hill on the outskirts of Vienna, and was oc- 
cupied in April, 1x72. Here w:th held the first international 
met8eoroligical congresb in 1873. Jelineli was also the founder 
of the Austrian system of daily weather telegrams. He began 
by receiving, in lS65,l-i daily clihpatches; in 1869 he began to 
scud out clailp forecahts. I u  1877 his daily weather report, 
with synoptic: cliart, began to be printed. His devotion to 
iiieteorology was especially showii by the founding, in 1868, 
of the Austrim Association for Meteorology, followed Ly the 
publication of a monthly journal supported by the society. 
This journal i h  iiow bupported by the combined 1aIJors of the 

1 Iniericans \\ill iei.all that P r o f .  Josrlili Henry lire 
Iirojrct t u  the I 3 ~ n r d  of Regents of the Srnithsonian 11 
wa5 imiuediately adopted. niirl in the following year Professor Ebpy was 

Meteorological olJsermtions liacl, however. 
I w n  regularly talien and polJlished since 1815 by the Surgeun General 
1 1 f  the Army, :tnd sin1.e 1817 by the oLsery.rrs of the  General Land Office. 
For fuller details see Weather Bureau Bulletin 11, part 1. 

, wit,h its s e n  ice established in-lS49, under Iiupfer.' 

~ 

igned to drity under him. 
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Austrian and the German meteorological societies. Jelinek 
died a t  the age of 69, October 19,1876; and on March 1, 1877, 
Prof. Julius Hann succeeded him. Under his administration 
the institution, the meteorological society, and its journal be- 
came the leading authorities in this branch of science. Hann 
paid special attention to the development of mountain stations. 
Fifty-two high stations, 6 of which are more than 12,000 feet 
above sea level, were established under his initiative. He also 
established 25 stations with self-recording instruments in Aus- 
tria. He was the first director who at  the same time per- 
sonally ancl completely filled the r6le of professor in the univer- 
sity. He collected about himself a large number of scholars 
who devoted themselves wholly to meteorology: forming 
an Austrian school that  has had a wide influence in meteor- 
ology. His own investigations in climatology ancl meteorologr 
have given him the highest position in this departiiient of sci- 
ence. He resigned the directorship on account of poor health, 
in 1897, but after three years absence at  the Universit,y of 
Gratz, his alma mater, he returned to Vienna. The aim of his 
successor, Professor Pernter, is to maintain the great reputa- 
tiou of the establishment for activity in scientific research as 
well as practical usefulness. Ever since the ~ v a r  of 1859 the 
Central Anstalt has been greatly hampered by the want of 
funds, but Dr. Pernter has been able to secure the means for 
making kite and balloon ascensions and thus extending to 
southern Europe the exploration of the atmosphere that has 
been actively carried on in Russia, Germany, and France. 
Twelve such Austrian ascensions were made during the year 
1901. The memorial volume of the Central Anstalt, and the 
Lehrbuch der Meteorologie, also published at  the same time, are 
already recognized as clrtssics in the literature of the science. 
The Central Austalt includes in its personnel, beside the direc- 
tor, Pernter; the vice director, Iiostlivp; the scientific assist- 
ants, Margules and Felix Esner, (son of Prof. Franz Esner); 
the chief of the observatory, Pircher; the chief in charge of sta- 
tions and publications, Valeiitin : the chief in charge of weather 
telegraphy and forecasts, Iiostlivy. There are 26 paid em- 
ployees of all grades. I n  addition to these, an honorary 
position has been established known as “Corresponding Mem- 
ber of the Institution.” This was especially appropriate to 
Prof. Julius Hann, who was the first incumbent, March 22, 
1901. But since that date many others have been happily as- 
sociated with him, and the list of correspondents embraces all 
in Austria-Hungary who have distinguished themselves hy 
work in meteorology.-C. A. 

WEATHER BUREAU MEN AS INSTRUCTORS. 
Mr. Charles Stewart, Observer, Spokane, Wash., addressed 

the Spokane Science Club, June 14, on “ Meteorological in- 
struments and methods of the Weather Bureau.” 

Mr. J. Warren Smith, Section Direct,or, Columbus, Ohio, on 
June 4, delivered a lecture on meteorology, a t  the local oEce 
of the Weather Bureau, to the class in geology of the Ohio 
State University. 

On June 17 he addressed a meeting of the Ohio Workers in 
Agriculture, esplaining how forecasts are made and outlining 
the forecast distribution by ineans of telephones. 

The faculty of Norwich University, a t  Northfield, Vt., has 
adopted the following resolution: 

Resolved, That the thanks of- the Faculty of Norwich Unix ersitg lie 
extended to Mr. William A. Shaw, of the Unitetl States Weather Bureau, 
who has, without remuneration, taught meteorology in this inhtitution, 
in an efficient manner, for the past eight years. 

Mi. J. B. Marbury, Local Forecaster, Atlanta, Ga., lecture11 
on July 1 before the Georgia Educational Association on ‘‘ The 
Weather Bureau, its Relation and Benefits to the Public.” He 

explained how forecasts are made and distributed, showed the 
fallacy of the so-called long-range forecads, spoke of the value 
of the Climate and Crop Service, and showed how useful to the 
public are the records of the Bureau, in addition to their 
value in forecasting. 

METEOROLOGY IN THE COLLEGES AND UNIVERSITIES. 

A 1etter.from Mr. G. A. Loreland, Section Director, Lincoln, 
Nebr., dated June 33, says: 

The University of Nebraska is now IJuilding a new physics building, 
with piovisioii for this office and a department of instruction in meteor- 
ology. The 1)rofessor of physics, D. B. Brace, is an investigator who 
has already encouraged student5 to work along meteorological lines. An 
article by one of his students has already been puhlishe(1 in the REVIEW, 
I expect cooperation ani1 help from Pri)fessor Brace ancl the students of 
his department, and hope for more rapid progress in developing meteor- 
olngy as a departiiient of instrurtion under these conditions. 

A great aid to teachers and all ubers of the REVIEW mould be cards 
(for a card catalogue) for each article in the REVIEW not relating to cur- 
wilt weather conditions, or a t  least for the more important articles. I 
think all Weather Bureau stations furnishell rz file of the REVIEW should 
h a b e  such a card catalogue, and best o f  all the Weather Bureau stations 
constantly called upon for information should be furnished, if possible, 
with a can1 catalogue of the iiiiportant articles in the whole file of Re- 
views, the reports nf the Chief of Bureau, awl  bulletins of the Bureau. 
That is, all oficials espwting to  answer questions should have a card 
catalogue of tlie publications of the Bureau, that they may be able to 
consult authorities readily and  answer questions promptly and efficiently. 
If the cards for each Rrriew were printed a t  the same time the REVIEW 
W ~ S ,  a beginning in this direction would ~ J P  made. 

I n  1903, the Secretary of Agriculture arranged for a course 
of instruction in meteorology in the department of agriculture 
o f  the North Carolina Ap-icultural and Mechanical College at  
West Raleigh at the request of tlie ofticials of that institution, 
ancl directed that the Weather Bureau send a competent man 
for that purpose. The college is a mile and a half west of 
Raleigh. Meteorological in\truments for educational pur- 
poses were furnished by the Weather BL~FWU. Of course it was 
not intencled to establish a regular obsening station. Mr. C. 
F. roil Herrmann, Section Director, was assigned to the duty 
of instruction and authorized to absent himself from the sta- 
tion as far a~h necessary in order to conduct the course. The 
original plan comprehended a full course for recitations of one 
hour, weekly, for thirty-six weeks, in the senior class, using 
Taldo’s elementary nieteorology as a test-book. I n  addition, 
a course of lectures to be given covering the following ten 
topics : 

1. The atmosphere; composition, density, arrangement, phy- 
sical properties, etc. 

2. The temperature of the atmosphere. 
3. The temperature of the atmosphere with reference to the 

4. The pressure of the air. 
5 .  The moisture of the air, its condensation into frost, clew, 

6. Precipitation. 
7. Winds and the general circulation. 
8. Weather; cyclones ancl anticyclones. 
9. Local storms, thunderstorms, tornadoes, subtropical 

19. Climate. 
C‘onccriiing this course of instruction, the professor of agri- 

culture, Dr. Charles W. Burkett, uncler date of June 18, 1904, 
writes as follows: 

The North ( ’arolina Agricultural antl Mechanical C’iillege now provides 
a 1.ouis:e in riirteorology that exteiuls thiough the first two ternis of the 
seuior year. This CVJUWB is reiluireil o f  all seniois in the agricultural 
~ ~ > u r w ,  and, personally, I tliink it is one of the most available courses, 
antl m e  of the iiiobt important that we have in our agricultural course. 
The course in meteorology is now maintained through the kindness of 
the HonoraLlr Secretary of Agriculture. who furnishes us the services of 
the director of the North Carolina section oP the Weather Bureau. I 
am so convinced of the importance of meteorology that  I look to see the 

climates of the earth. 

fog, cloucl, etc. 

stornls. 


