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pared showing the average pressure at the houndary lines be-
tween the different zones, and also the probable distance from
the center of the cyclone corresponding to certain readings of
the barometer.

The different types of rainfall, including thunderstorms, ex-
perienced in the different quadrants and zones, the part con-
densation plays in maintaining the energy of the c¢yclone, and
the eye of the storm, are subjects receiving special attention.
Tables have also been prepared showing the mean velocity of
propagation for cyclones of each group, their direction of
motion when crossing the meridian of Manila, and their near-
est aproach to Manila.

Section IT treats of the **Indications of the approach of
eyclones.”” The different kinds of clouds, their heights, their
normal movements, and their movements in the presence of
a typhoon are very fully discussed, and interesting tables of
cloud heights and directions are given. It is also shown that
by measuring the heights of the clouds, the inclination of the
axis of the typhoon, and, therefore, its dangerous quadrant,
can be determined.

Algué’s barocyclometer for determining the probable posi-
tion of the center of the cyclone, the swell of the ¢yelone. and
the eyclone or storm wave are among other subjects considered.

Section III considers at length characteristic cyclones of
various types, and the fourth and last section treats of ¢ Winter
storms or land storms, '’ that approach the China Sea from the
Continent of Asia.

‘While, as stated above, this book is intended primarily as
an aid to mariners, it contains much that is of interest to the
general student of meteorology.—H. H. K.

THE WEATHER BURBATU IN THE WEST INDIES.

It is difficult for us to fully appreciate the extent of the in-
fluence of the weather upon the ordinary affairs of life. We
know in a general way that pleasant weather helps trade, and

that bad weather is injurious to health; that abundant rains |y,
mean good crops, but that severe storms often destroy much|d

property. But since we can not control the weather we are
quite apt to take it as it comes, with more or less.of fault
finding if it is disagreeable, to be sure, but without any spe-
cial eﬁmt to prepare for it until it is upon us; a blizzar d tinds
us with empty coal bins, and a rainy day catches us abroad
without an umbrella.

Until recent years perhaps this was unavoidable, but with
the information now available it ought to be the exception
when severe weather tinds us unprepared.

It is not enough that people receive the daily weather fore-
casts sent out by the Chief of the Weather Bureau. A warn-
ing of a cold wave means but little to a man who knows noth-
ing of such phenomena, as compared with the man who has
studied the movements of these vast masses of cold air across
our country. A warning of an approaching cyclonic storm
loses much of its value unless the recipient of the warning
knows something of the movements of the wind ahout the
cyclone.

The Weather Bureau desires not only to accurately forecast
the weather, hut also to interest the public in the study of at
least elementary meteorology, so that the greatest possible
good may be derived from the daily forecasts. It aims to do
this not 01.11)__' through the daily weather maps, the MoNTELY
‘Weateee Review, and occasional bulletins, but also through
lectures by its various oflicials before public schools, colleges,
+ and societies.

The sources of information are so many and varied, and
oftentimes there are so many vehicles between these sources
and the public that one is in danger of losing sight of the foun-
tain head. The educational value of the Weather Bureau and

the advantages to be derived from a knowledge of meteorology
are illustrated by the following quotations from the St. Croix
Avis, September 14, 1901, edited by John T. Quin, Superin-
tendent of Schools:

The presence of the United States Weather Bureau in these West In-
dian Islands has doubtless awakened a good deal of interest in the
weather in this part of the world, and has added very largely to the num-
her of persons who follow weather changes with intelligent interest.
For such. the story of the eyclone through which we have just passed
has some interesting points. N

From the guite complete history of this storm, as given by
the Editor of the Avis, we guote the following:

It may interest amateur observers to mention that the first hint of the
recent storm was given by the sky, a careful observation of some high
clouds at 5 p. m. on lesda.\ Sﬂpteml»el 10, showing our editor that
they were coming from east-southeast. He mentioned the fact and its
probable signiticance to a friend at the time; a couple of hours afterwards
the Weather Bureau's telegram arrived.  Yesterday (the 13th) the storm
having passed, the high elouds were moving slowly from ahout west-
northwest, still eoning, that is to say, from the eyelone center.

At 2 p. m., Wednesday, September 11, the following weather
notes were issued from the Avis office:

Sinee morning the editor's aneroid barometer has fallen to 29.88
inches, and the wind has gone round to northwest. These facts mean
that the disturbance already reported is passing us to the north and is at
present off St. Croix to the northeast. No destructive wind is at all
likely, but strong winds from northwest and west are quite possible,
The clouds at our end promise rain, which would be very welcome. The
wind will probably veer to west, later round through south to an easterly
peint.

The Avis for October 5, 1901, contains the following rain-
fall data:

We have been favored with a statement of the rainfall for September
at the usual three stations, and combining it with previous returns, are
now able to give the following statement of the total rainfall for the year
to September:

Total rainfall.

Months. | (ll:tl.::"““' |l\'ing's Hill. }r:(::|lllck i Averages,
Tuches, Inches. Inches. Inches.
Tmnll‘u\ June.. 14, 47 148 15,23 16. 51
10, 39 9. 47 1180
2 1 1.64 2,16 1. 48
JERY] 1447 278 | 16,58
50, 04 41, 34 4 8654 | 46, 67

The average fall from 1852 to 1889 over the same period of the year
is 30.91 inches: hence the fall this year up to the present exceeds the
average by 15.76 inches. The average fall for September, over the same
3R years, i 6.78 inches, so that last month’s average for the island
i nearly three times the general September average.

The characteristics of cyclones in general, and especially
the determination of their probable paths from the readings
of the barometer and observations of the direction of move-
ment of the wind and clouds are discussed in the Avis for Oc-
tober 5 and 26, November 2 and 9.

In the number for November 2 the following extra bulletins
weve reprinted:

To be on the safe side I think it desirable to publish the following,
without intending thereby to cause needless alarm.

The day's weather signs up to the present seem to indicate that a
-storm center is advancing in about our direction from the west. The
wind may become much stronger, and is likely to blow from the west and
northwest.

The barometer should he watched, and if it continues to fall prepa-
rations should be made to mect possible had weather. Yesterday it
stood at about 30.00, to-day ax follows: 7-10 a. m., 29.90; 11 a. m., 20.98;
noon, 20.86: 1 p. m., 29.85: 130 p. m., 29.84; 8 p. m., 29.82.—Ed. Bulle-
tin. (Extract to Bulletin of October 30, issued at 3 p. m.)

Havana Weather Bureau reports decided barometric depression north-
northwest of Porto Rico, storm winds not indicated.

The above shows us where the cyelone center was this morning. The
wind direction here was in harmony with this. The center was south
of Hayti yesterday and has moved from about west-southwest to east-
northeasf. It will be at its nearest to us a little later in the day when
the wind has gone round to about west-southwest. It is consoling to
learn that no storm winds need he expected. Again a cyclone has
brought us splendid rains. We do not say our fifth for the month, for
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we believe it to be the sanme as our fourth, namely, that which passed us
to the south on the 22d. (Extract to Bulletin of Octoher 31, issued at
2p. m.)

The assumption that the storm of October 31 was but a con-
tinuation of that of the 22d appears to be erroneous. It is
not so considered in the October report from the Havana
Forecast District, and Form 1001, which contain the monthly
reports of meteorological ohsewntmns. do not indieate that a
storm prevailed in the Caribbean Sea and the Gulf of Mexico
during the above period. We must consider these to have
been two independent storms.

In the Avis for November 9 the editor devotes nearly all
his space to a discussion of what he terms ¢ harmless eyclones,”
or cyclones that are unaccompanied by hurricane wmdn He
points out, as Professor Bigelow has already done, in Vol. II,
Report of the Chief of the Buleau 1898-99, charts 31 and 35
and pp. 454457, the difference between the circulation in a
genuine West Indian hurricane and in ordinary cyclones, such
as are common in temperature latitudes, and are occasionally
experienced in the West Indies in winter.

Mr. Quin notes that <“when the fall of the barometer an-
nounces the approach of a cyclone it is impossible at first to
tell whether it is a harmless or a destructive eyclone.’” Tt is
also noted that the absence of the ocean swell indicates the
absence of hurricane winds, but no mention is made of the
movement of the upper clouds in these mild or harmless
cyclones, and we would suggest that this should be a very
important observation. In temperate latitudes the ordinary
cyclone, unlike the cyclone with hurricane winds, does not
perceptibly deflect the direction of the upper clouds. Is not
this also true in the Tropies?

In conclusion Mr. Quin says:

Now some of our readers may ask: What is the use of giving so much
attention to & phenomenon which you admit to be without any serious
danger; what good does that do to any one ?

As one part of the answer, we would say that such a study strengthens
our knowledge of the laws of the weather, and may one day be of great
practical value to any one of us: and for the rest we would appeal to
our fellow amateurs whether it is not an intense pleasure to he able to
look out with the mental eye over a vast sireteh of ocean and see the
probable condition of the weather: to be able to follow one of these niys-
terious and grand natural movements in its course over seas and islands
and 1o say what is likely to happen as it advances. As we remarked in
a recent article, the establishment of the United States Weather Bureau
in these West India Islands must inerease the number of people who fol-
low with intelligence the movements of eyclonie disturbances of all kinds
during the hurricane geason, and to sueh we hope that this rather long
article will not be found unaceeptable.’”

The editor of the St. Croix Avis is evidently an enthusiastic
student of meteorology, and he is endeavoring to interest his
readers in the subject, not alone because it will put dollars
into their pockets, but because he appreciates the fact that
knowledge of any science broadens one’s mental horizon and
elevates the man. It has been abundantly demonstrated,
however, that a knowledge of meteorology and the ability to
forecast the movements of storms is of the highest practieal |
value.

We trust that the editor of the Avis will continue his ohser-
vations, which we have no doubt will be even more interesting
and valuable than at present after the receipt of the nephos-
cope that he has ordered, and that we may have the privilege
of publishing his results.—H. H. K.

FRESH LIGHT ON THE ANTARCTIC.

The following quotations are from a review in Nature, vol. 65,
page 153, of Louis Bernacchi's ‘¢ To the South Polar Regions.
Expedition of 1898-1900,”" which is an account of the cruise
of the Southern Cross by its commander :

Mr. Bernacchi very clearly indicates the character of the antarctic
summer, a period of low temperature and high wind, with very frequent
fogs and rare intervals of clear weather. He states definitely that Mount

Erebus was never clearly visible, merely a glimpse having been had of
it—too short to allow a photograph to he taken. On February 19 the
ship, as she lay at the ice barrier, was beset with young ice, and broke
through with such difficulty that another day’s delay would have meant
another year,

The specially scientifle part of the book is an appendix, though not so
callad, of fifty pages. It treats of the climate of the south polar regions,
terrestrial magnetism, zoology, geology, astronomy, and coneludes with
miscellaneous notes and a short glossary of ice terms.

In discussing the climate, Mr. Bernacchi founds his remarks on a pre-
liminary study of the ohservations taken at Cape Adare ( latitude 73° south;
longitude 1712 east ), which have heen discussed at the Meteorological Office
and are to he published by the Royal Society. The winter was not nearly
s0 eold as at continental stations within the polar eirele in the Northern
Hemis[.»here, the absolute minimum recorded being —13.5° F. and the
mean minimum of the coldest month, August, —22.7° F. On the other
hand. the summer is very cold, the absolute maximum heing 48.7° and
the mean maximum of Ia.nudw ( the warmest month, apparently, although
there are no values for February, 37.0°; the mean temperature of this
midsummer month was only 33% and the absolute minimum 252 F., bhut
a short distance farther south minima below 0° F. were obzerved early
in February. The most remarkable feature. however, was the wind.
Windroses are given for each month of the year, showing that the south-
eastern quadrant of the horizon has an immenae prepom‘lemnce of winds
in every month and a monopoly of galea. This is assumed as strong
evidence of the existence of a great continental anticyelone to the south;
and no doubt that theory is attractive and has much evidence in its favor.
But the wales which burst from the east-southeast or southeast were in-
variably accompanied by a sudden and great rise of temperature, which
in eleven cases vited ra.nged from nearly 14° to more than 44° F. This
wind beat against Cape Adare from the level surface of the frozen sea,
and does not suggest a foehn effect or an origin in the iey heart. of a south
polar antieyelone.  Does it not rather indicate the passage of a cyclone
center to the north and the sweeping in of air from the warm surface of
the sea south of Australia? An antieyelone hrooding over the southern
land would probably tend to turn wandering eyclones eastward along its
margin, and the two explanations are thus to some extent compatihle.

A HISTORY OF METEOROLOGICAL WORK IN INDIA.

In the introduction to his administrative report for the year
1900-1901, Mr. John Eliot, Meteorological Reporter to the
government of India and Director General of Indian observa-
tories writes as follows:

The first part contains a briet history of the record of meteorological
vhservations in India, and of the gradual development and progress of
the Indian Meteorological Department.  As this is probably the last ad-
ministration report that I shall submit to the governnient, and as no con-
necied account of the operations of the department has been published,
it has hHPu thought desirable that I should take the opportunity of my
last. year's connection with the department to prepare such an account,
giving the history of the department up to the end of the nineteenth
century, im‘eluding the first twenty-five years of the existence of the de-
partment.

Meteorologists throughout the world will regret the retire-
ment of this able investigator from the position he has filled
since 1886. A brief synopsis of his history of meteorological
work in India., which includes the work done under his own
direction, is perhaps the most effectual way of summarizing
for our readers the advancements in meteorolog) that may

fairly be credited to Mr. Eliot.

The history of meteorological observations in India may be
devided into three periods, as follows:

1. Previcous to 1865, or period of local observation.

2. From 1865 to 1875, or period of provincial systems of
meteorological ohservations.

3. From 1875 to date, or period of the present imperial sys-
tem.

Period 1, previous to 1865.~—Mr. Eliot says that amateur me-
teomlugmal observers in India were confined to a few indigo
and tea planters who recorded the rainfall and perhaps the
temperature. Almost all meteorological records were there-
fore made under the direction of government officials; previous
to 1865 the observers were usually unskilled assistants, the
instruments furnished by the government were unreliable and
often improperly exposed, and such records as were obtained
were not properly preserved.



